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INTRODUCTION

Brief Chronology/Timeline of History of Soy Nutritional 
Research

For most of the period covered by this work, researchers 
worked to understand the basic chemical composition of the 
soybean.

Once they realized that it was unique in containing an 
abundance of protein and oil, they tried to understand why 
livestock and poultry grew so fast when relatively small 
amounts (10-30%) were added to their diets. This proved to 
be a very diffi cult question to answer.

200 BCE (approx.) – The earliest document seen worldwide 
concerning the medical or therapeutic value of the soybean 
is the Huangdi Neijing Suwen [Yellow Emperor’s Classic of 
Internal Medicine: Questions and Answers].
 At least fi fteen other documents in the Materia Medica 
corpus, created before 1000 CE make a similar basic claim. 
Note, however, that nutrition was not a science in China 
until the 20th century.

100 BCE (approx.) – Soyfoods (soy sprouts {dadou 
huangjuan}) are good for kidney ailments, says the Huangdi 
Neijing Lingshu [Yellow Emperor’s Classic of Internal 
Medicine: The Vital Axis]. 

The science of nutrition is based on the science of 
chemistry, which was established in Europe (mainly in 
England, France, and Germany during the 1700s). For 
example:

1772 – Nitrogen is discovered and isolated by Scottish 
physician Daniel Rutherford. Yet the word nitrogen was not 
coined until 1790.

1775 – English chemist and clergyman Joseph Priestley 
identifi es 7 individual gases, including oxygen and 
hydrogen. Yet the word oxygen was not coined until 1790 
and hydrogen until 1791.

1767 May – Samuel Bowen fi rst discusses the antiscorbutic 
properties of sprouted soybeans. He was the fi rst to mention 
(in connection with soybeans) what was later called 
a vitamin – vitamin C, that prevents and cures scurvy 
(Gentleman’s Magazine, p. 253).

1838 – Proteins are fi rst described by the Dutch chemist 
Gerardus Johannes Mulder and named by the Swedish 
chemist Jöns Jacob Berzelius. 
 Justus von Liebig (1808-1873) and his pupils later later 
overthrew many of Mulder’s ideas about protein.

1844 – The term “protein-rich” is fi rst used by Archbald 
Ridgway in connection with soybean to refer to inedible, 
round “bean cakes.” (New Monthly Magazine and Humorist, 
p. 369).

1845 June 4 – The earliest article to contain the chemical 
composition of a soyfood (a “vegetable cheese”) or a soybean 
gives the composition of 100 parts of this “cheese” as:
Carbon, 54.138
Hydrogen 7.156
Nitrogen 15.672
Oxygen, &c. 23.034
 The word “albumen” and the terms “vegetable albumen” 
and “vegetable casein” are fi rst used to describe the protein 
of the soybean or any soy product (bean cheese) [tofu] in this 
article: New England Farmer (Boston, Massachusetts), p. 
389. The source of this article is The Maine Farmer.
 The article continues: Liebig, the famous German 
chemist, says: “The third constituent of the vegetable food of 
animals is vegetable caseine. It is chiefl y found in the seeds 
of peas, beans, lentils, and similar leguminous seeds. Like 
vegetable albumen, it is soluble in water, but differs from it in 
this, that its solution is not coagulated by heat.”

1855 July 1 – For the fi rst time, we learn the fat/oil content 
of soybeans – 17% says the earliest known document to give 
a fi gure – a remarkable French-language letter to the editor by 
E. Fremy in the Bulletin de la Societe d’Acclimatation. The 
soybeans are called Pois oléagineux (“oil peas”).
 This society, which obtains soybeans from the French 
consul in China, is a pioneer in sending soybeans to its 
members, asking them to conduct trials, and publishing the 
results in its Bulletin. Messr. Paillieux gradually emerges as 
the leader of the group interested in and promoting soybeans 
and soyfoods.

1858 April 26 – The best nutritional composition of the 
soybean seen to date (and the best in English) states: “The 
soja hispida, called bhoot by the natives, I fi nd to contain the 
enormous quantity of 46 lb. per 100 of nitrogenous matter, 
nearly 12½ lb. of oil or fat, about 13 ounces of phosphorus, 
1¼ ounce of sulphur, and equivalent to nearly half an ounce 
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of iron.” This is also the earliest document seen that uses 
the word “nitrogenous” or the word “iron” in connection 
with soybeans (Morning Post {London}. “The productive 
resources of India,” p. 3).

1859 Jan. 8 – The word “nitrogenous ” and the term 
“nitrogenous matter” are fi rst used in connection with 
soybeans. “In the East Indies there are a number of cereals 
and pulses which are exceedingly nutritious, and deserving 
of introduction; one of these called Boot (the soja hispida), 
contains 46 pounds of nitrogenous matter in every hundred 
cwt;” (“New Agricultural Products.” Scientifi c American. p. 
141).

1861 Jan. – The words “proteine” and “albuminous” and the 
terms “albuminous compounds” and “proteine compounds” 
are fi rst in analyzing the chemical composition of soybeans 
and Chinese bean cake. The Chinese cake contains a large 
“quantity of albuminous or proteine compounds,…” The 
composition of the seeds is: Water 10.55%. Oil 20.28%. 
Albuminous compounds 38.60%. Starch, gum, &c. 18.72%. 
Fibre 5.11%. Ash 6.74%.” (Thomas Anderson. Transactions 
of the Royal Highland and Agricultural Society of Scotland, 
p. 506-08).
 This is also the earliest document seen that mentions the 
fi ber or the oil or the starch content of soybeans.

1862 – The word for “protein” (tanpakushitsu) is fi rst 
used in Japanese in the book Shichi shin-yaku [Seven new 
medicines] – but with no connection to the soybean.

1869 – A detailed nutritional composition of tofu in China 
and Japan is given by Paul Champion and M. Lhôte in 
Fabrication du fromage de pois en Chine et au Japon 
[Production of tofu in China and Japan].

1872 May – Stoeckhardt and Senff in Germany are the fi rst 
to mention (clearly) the starch in soybeans and to say that 
they have none. They are also the fi rst to mention the term 
“nitrogen-free extract,” which appears 183 in our database 
and which includes starch, sugar, gums, and the like. It does 
not include crude fi ber or dietary fi ber. The nitrogen-free 
extract and fi ber soon came to be classed together under the 
name of carbohydrates (Chemische Ackersmann).

1872 – The word carbohydrate (Kohlenhydrate) is fi rst 
mentioned in connection with soybeans (actually with miso) 
by the German writer Syrski, PhD.

1876-78 – Prof. Friedrich Haberlandt of Vienna is, along 
with Messr. Paillieux of France, one of the fi rst two 
Westerners to realize the potential importance of the soybean 
as a crop for Europe, based on its remarkably high content 
of protein and oil. Working closely with a large group of 

farmers and agronomists throughout Central Europe, he 
sends each several varieties of soybeans with instructions for 
growing and asks them send him the results of their trials. 
It is quickly found that only early-maturing varieties yield 
a crop of seeds. Moreover, as the crop acclimatizes to this 
new environment, it yields better each year. Prof. Haberlandt 
publishes all the results he receives in journal articles, and 
in 1878 he compiles the world’s fi rst book focusing only on 
the soybean – Die Sojabohne (The Soybean), published in 
Vienna (119+ pages).

1879 – The words “albuminoids” and “legumin” and 
“chemical composition” are fi rst used in connection with 
soybeans by Edward Kinch who is working in Tokyo but 
writing in English. The fi rst means “protein.” The 2nd is a 
type of protein. A table shows the percentage composition 
of White round soy bean or Miso mame: “Water 11.32, 
albuminoids 37.75, fat 20.89, fi bre 1.50, ash 3.86, starch and 
soluble cellulose 24.58. Total 100.00”
 When making tofu, “the liquid, containing legumin 
in solution, is precipitated by the addition of the brine 
which runs off from sea salt during its deliquescence in the 
air.” (Japan: A Classifi ed and Descriptive Catalogue of a 
Collection of Agricultural Products Exhibited in the Sydney 
International Exhibition… p. 22-26; also Cook, G.H. 1879. 
“The soja bean; a new forage plant,” p. 54-58).

1880 May 17 – H. Pellet, a chemist from France, conducts 
nutritional / chemical analyses on 3 samples of Chinese oil 
peas (pois oléagineux chinois), made available to him by 
Mr. Paillieux. The fi rst came from China, the second from 
Hungary, and the third from Etampes. France (Comptes 
Rendus, p. 1177-80). 
 This document contains the most detailed nutritional/
chemical analyses of soybeans seen to date, and the earliest 
nutritional analysis of soybeans that mentions minerals (iron 
and trace minerals), and earliest known use of this French 
name for soybeans.

1880 Sept. – The word “calcium” is fi rst used in connection 
with soy or tofu by Auguste Paillieux, writing in French in 
Bulletin de la Societe d’Acclimatation (p. 575).

1881 Dec. 1 – The word “protein” is fi rst used to described 
that macronutrient in soybeans – but it take many years to 
become the standard word (Tropical Agriculturist, p. 567).

1883 – The term “nutritive ratio” is fi rst used by Charles 
W. Dabney, Jr. in North Carolina Agricultural Experiment 
Station, Annual Report (p. 116-27). We later learn that this is 
the ratio of digestible protein to other nutrients in a foodstuff 
or ration. This term appears 48 times in the SoyaScan 
database from 1883 to 1959.
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1883 April 19 – In the German-language article Ueber 
die Bestandtheile der Bohnen von Soja hispida [On the 
constituents of the soybean], E. Meissl and F. Böcker 
of Austria discuss (for the fi rst time) the properties and 
composition of soya casein (Sojacaseïn) and soya albumen 
(Albumin der Soja). They call attention to the characteristics 
that soya casein has in common with animal casein.

1883 – The word “albumenoid” is fi rst used in connection 
with soybeans. Soja bean plant in fresh state:… “The seed, 
dried at 212°F, was found to contain 5.20 per cent. of ash, 
40.37 per cent. of albumenoid substance, and 15.96 per cent 
of fat (ether extract).” (Sturtevant. “Report of the Director.” 
New York State Agricultural Experiment Station, Annual 
Report, p. 24 ).

1884 – The word “proteid” is fi rst used to mean “protein” in 
connection with soybeans. “The Soja bean, imported from 
Japan, like all leguminous fruits, contains a large amount 
of proteids, and is moreover very rich in fatty constituents” 
(Year Book of Pharmacy {London}, p. 228-29).

1885 Nov. – The earliest known nutritional experiments 
using soy with human subjects are conducted in the hygiene 
laboratory of Prof. A.P. Dobroslavin in St. Petersburg, 
Russia. Using foods prepared out of soybeans with butter 
and salt mixed in, they determined the absorption of the main 
components of the soybean in the gut of a healthy person. 
First they analyzed the nutritional composition of soybeans 
and found that they were a rich source of protein (38.4%), 
fats (18.7%) and ash (5.1%). The experiment lasted 48 hours 
and there were two subjects. These fi gures clearly show that 
absorption of nitrogenous and fatty substances in soybean 
is similar to that of peas, white bread and many other plant-
based foods (p. 338) (Lipskiy. 1885. Trudy Imperatorskago 
Vol’nago Ekonomicheskago… Nov. p. 335-39. In Russian).

1886 Jan. – The use of soy in diabetic diets is fi rst suggested 
by Auguste Paillieux in France. He states that he had an 
analysis of the soybean made and that it does not contain 
even a trace of starch, which was considered the bane of 
diabetics. He even applied for a patent on its use as a food 
for diabetics, but he had to drop the patent on a technicality 
(Bulletin de la Societe d’Acclimatation (p. 173, 187-88).

1886 May – An enzyme – specifi cally a diastatic enzyme 
(ein diastatisches Ferment) – and pectin (a carbohydrate) are 
fi rst mentioned in connection with soybeans by Stingl and 
Morawski, writing in German (Monatshefte für Chemie, p. 
176-90).

1888 Nov. 30 – M. Egasse in France fi rst refers to the actual 
use of soy fl our in diabetic diets. He says: The applications of 
soybean seeds for the feeding of diabetics is not numerous. 

Yet we know, via an oral communication from Mr. Lailleux, 
former intern at the hospital in Algiers, that a certain number 
of diabetic Arabs under treatment at the hospital of Dey, in 
Algiers, have seen, under the infl uence of a dietary regimen 
based on soybean pap, that not only did the content of sugar 
in their urine diminish by a considerable proportion, but also 
the condition of their sores was improved, a condition which 
like all of its type had resisted other treatments employed. 
If this fact can be verifi ed again, either with soy pap or soy 
bread (le pain de soja), the therapy would have found in 
soybeans an aid of great utility in the ordinary treatment of 
diabetes mellitus, which is so diffi cult for most patients to 
stand, especially because they must abstain from starches for 
which they generally show such a strong appetite (Bulletin 
General de Therapeutique Medicale, Chirurgicale…, p. 
447).
 It was as a food for diabetics that the soybean fi rst got a 
foothold in the United States.

1888 May – The Japanese word for “protein” 
(tanpakushitsu) is fi rst used in connection with soybeans 
in an article titled Shibô no eiyôtaki kôyô (Digestion 
experiments with rice and tofu) published in the Tokyo 
Igakkai Zasshi (J. of the Tokyo Medical Society).

1888 July – The term “crude protein” is fi rst used in 
connection with soybeans. “The specimen of soy beans 
examined by us contains the following proportions of 
digestible nutrients, percent of the dry matter: Crude protein 
34.30, fat 18.25, fi ber 9.09; nitrogen-free extract 19.65;…” 
(Kellner, O.J. Bulletin of the College of Agriculture, Tokyo 
Imperial University, p. 39-45).

1888 – The oligosaccharide raffi nose, a complex sugar, is 
fi rst mentioned in connection with soybeans by Bernhard 
Tollens in Kurzes Handbuch der Kohlenhydrate [Short 
Handbook of Carbohydrates] (p. 102, 156).

1891 April – In an article titled Soybeans and bread for 
diabetics. A. Menudier, a physician, says that what renders 
the soybean invaluable is the successful use that can be 
made of its seed in the nourishment of people suffering from 
diabetes mellitus (Bulletin de la Societe d’Acclimatation, p. 
546-51).

1892 March – The terms “vegetable protein” and “animal 
protein” are fi rst used in connection with soybeans (Speth, G. 
1892. Georgia Agricultural Experiment Station, Bulletin No. 
17. p. 196-98).

1897 April – Amino acids are fi rst mentioned in connection 
with soy by Oscar Löw in a German-language article titled 
Ueber die Bereitung der Shoyu-Sauce [On the preparation 
of soy sauce]. He states that shoyu contains: Amino acids 
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(Amidosäuren) 0.5 to 1.21%.

1898 – “Proteids of the soy bean (Glycine hispida),” by 
Thomas Burr Osborne and George F. Campbell is published 
in the Connecticut Agricultural Experiment Station, Annual 
Report. For the year 1897, p. 374-82). This is the most 
important publication on this subject to date, worldwide. 
 The words “globulin,” “globulins,” “glycinin,” “albumin” 
and “proteose” are fi rst used in connection with soybeans in 
this article, which states: “We propose for this globulin the 
name Glycinin.” 
 “Besides these globulins about 1.5 per cent. of the 
albumin-like proteid legumelin was obtained.” 
 “Owing to the small amount of proteose no evidence was 
obtained as to the purity or individuality of this preparation.”

1904 – The term “linolic acids” (or acid) is fi rst used in 
connection with the soya bean by Julius Lewkowitsch, PhD, 
in the 3rd edition of his classic Chemical Technology and 
Analysis of Oils, Fats, and Waxes. This term was later (circa 
1922-24) renamed linoleic acid.

1905 May – The effect of dietary lipids (oils and fats) on 
blood lipids is fi rst discussed (in Russian) in connection with 
soy by Korentschewski and Zimmerman. During the Russo-
Japanese War (1904-05) the authors conducted investigations 
on soy oil in the chemical-bacteriological laboratory of the 
Russian military hospital in Harbin. They carried out human 
feeding trials on all aspects of soy oil. The total fat of the diet 
was on average 97% digested.

1907 April 20 – Phytosterol is fi rst reported in soybeans by 
Klobb and Bloch (in French).

1907 July – Cystine and lysine, essential amino acids, are 
fi rst mentioned in connection with soy by Suzuki, Aso and 
Mitarai in Tokyo, Japan. Their German-language article 
also contains an early analysis of the chemical composition 
of Japanese soy sauce or shoyu. Bulletin of the College of 
Agriculture, Tokyo Imperial University. p. 477-94).

1907 Sept. – The names of individual amino acids are fi rst 
mentioned in connection with the soybean in an article by 
Thomas B. Osborne and S.H. Clapp titled “Hydrolysis of 
glycinin from the soy bean,” published in the American J. 
of Physiology. A table shows: “The results of this hydrolysis 
calculated to a moisture and ash free basis were the 
following:
Glycocoll 0.97%.
Alanine – not isolated.
Valine 0.68%.
Leucine 8.45%.
Proline 3.78%.
Phenylalanine 3.86%.

Aspartic acid 3.89%.
Glutaminic acid 19.46%.
Serine – not isolated.
Tyrosine 1.86%.
Arginine 5.12%.
Histidine 1.39%.
Lysine 2.71%.
Ammonia 2.56%.
Tryptophane – present.
Total 54.73%.”
 Tryptophane and lysine are mentioned for the fi rst time in 
connection with the soy bean.

1908 Dec. – The term “amino-acids” is fi rst used in 
connection with soybeans in English by Osborne, 
Leavenworth and Brautlecht in Connecticut.

1909 – The Vegetable Proteins, by Thomas B. Osborne, 
is the fi rst book on this subject. Published in New York 
by Longmans, Green and Co. (xiii, 125 pp.), it contains a 
remarkable 608 references.
 Although soy is not listed in the index, it appears on 
pages 15, 49, 74, and 78. The soybean is not yet an important 
plant in the USA.
 The term “plant proteins” is fi rst used in connection 
with soybeans. “In 1836 Boussingault published elementary 
analyses of several plant proteins, which marked a new 
epoch in the development of their study, for these analyses 
were soon followed by those made in 1839 by Mulder and 
by those made by Liebig and his pupils in 1841 and the 
years immediately following…  Liebig asserted in 1841 
that the different forms of plant proteins known at the time 
were identical with the proteins of animal origin which bore 
similar names. He recognized four such substances, namely 
vegetable albumin, plant gelatin, legumin or casein, and 
plant fi brin.”

1909 June 16 – The enzyme urease is found in soybeans 
by T. Takeuchi (J. of the College of Agriculture, Tokyo 
Imperial University. p. 1-14). Urease can hydrolyze urea into 
ammonia and carbon dioxide. 

1909 – Dr. John Ruräh, an American pediatrician fi rst reports 
on the use of a soybean preparation as a substitute for cow’s 
milk in infant feeding. He wrote: 
“As regards the use of the beans in infant feeding it seemed 
to me that soy bean gruel or milk, either alone or with cow’s 
milk, might be of value in feeding several classes of cases, 
viz., of marasmus and malnutrition, as a substitute for milk 
in diarrhea, and in intestinal and stomach disorders, and in 
diabetes mellitus” (Archives of Pediatrics, July, p. 496-501).
 Note: Ruhräh never mentioned allergic reactions to cow’s 
milk.
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1911 Jan. – The terms “soy bean protein,” “nitrogen 
balance” and “nitrogen balance experiments” are fi rst used 
in connection with soybeans (Mendel and Fine, “Studies in 
nutrition IV. The utilization of the proteins of the legumes.” 
Journal of Biological Chemistry, p. 439).

1911 – Nitrogen balance, as part of an experiment to measure 
protein quality, is fi rst mentioned by Mendel and Fine at Yale 
Univ.

1911 – Linolenic acid in soybean oil is fi rst mentioned 
by Matthes & Dahle (in German) (Archiv der Pharmazie, 
Berlin, p. 424-35).

1912 July – The British term “soya bean protein” is fi rst 
used in connection with soybeans (Crossley-Holland, Year-
Book of Pharmacy {London}, p. 489-95).

1912 – The oligosaccharide stachyose is fi rst isolated from 
soybeans by Georges Tanret. Stachyose is a crystallized 
sugar that Schulze and von Planta discovered in 1890 in 
another plant.

1912 – Tryptophan, an essential amino acid, is fi rst 
mentioned in connection with soy by E. Winterstein (in 
German).

1914 – The important distinction between base-forming or 
alkaline foods and acid-forming or acidic foods is discussed 
by Henry Clapp Sherman, professor of food chemistry at 
Columbia University, in his textbook Food Products. “In the 
writer’s opinion it is distinctly preferable that the balance fall 
on the basic side. Fruits and vegetables (and soy) are basic. 
Meat and eggs are acidic.
 To this day (2021) in Japan, soyfoods are widely 
promoted for their “alkaline” nature.

1915 – The “law of minimum” is also fi rst proposed by 
Osborne and Mendel at Yale in this article. It says the quality 
of a protein is limited by the essential amino acid which 
is in shortest supply in relation to the needs of a particular 
organism.
 The ideas in this paper (J. of Biological Chemistry, 
p. 351-78) soon become the basis for the idea of protein 
complementarity and combining proteins to increase the 
quality of each one.

1917 Feb. – The term “essential amino acids” is fi rst used 
in connection soybeans with by Osborne and Mendel at 
Yale who state: “The principle that the quality of the protein 
should be considered in order to make sure that the ration is 
not defi cient in any of the essential amino-acids is beginning 
to fi nd expression in the most recent books on the feeding of 
farm animals...” (J. of Biological Chemistry, p. 69-92).

 The classical work of Osborne and associates on soybean 
proteins and their nutritive value stimulated an increasing 
amount of investigation on the nutritional properties of 
soybean proteins which were increasingly found to be high 
in both quality and quantity, and low in price. This became 
their hallmark.

1917 May – The word “vitamine” fi rst appears in connection 
with soybeans in an article titled “The possible maximum 
vitamine content of some Philippine vegetables,” published 
in the Philippine J. of Science (p. 127-32). 
 By 1919 most periodicals had dropped the terminal “e,” 
writing “vitamin” instead. 

1917 Oct. – “The use of soy bean as food,” by Osborne & 
Mendel (J. of Biological Chemistry, p. 369-87) is one of 
the most famous early studies on the nutritional value of 
soybeans. Cooking soybeans with moist heat (although this 
term is not used) dramatically increases their nutritional 
value when fed to white rats. But why does cooking improve 
their nutritional value?

1918 Feb. – The term “complete protein” is fi rst used in 
connection with soybeans by John Harvey Kellogg, M.D. 
“Another point in favor of the soy bean is the fact that the 
protein which it contains is a complete protein. That is, it is 
capable of fully supplying the place of lean meat, milk or 
eggs.” (Good Health, p. 111).
 This claim is repeated by various authoritative authors 
(such as Henry C. Sherman, March 1918) over the following 
months and decades. But gradually these “yes or no” terms 
disappeared as more precise and gradated measures of 
protein quality took their place. 

1920 Jan. – The modern term “soybean protein” is fi rst used 
by Philips et al. in the USA in the Journal of Agricultural 
Research (p. 391-98).

1921 – In The New Dietetics, an important, science-based 
book, John Harvey Kellogg, M.D. contends that diet is the 
root cause of most heart disease. After discussing various 
soyfoods, he writes (p. 738-39): The “great frequency with 
which arteriosclerosis is encountered in modern times is the 
result of the increase in fl esh eating which in recent years has 
been very marked in all civilized countries.” It “has become 
the universal custom among practical physicians to exclude 
meats, meat extracts, and broths of all sorts from the diet of 
patients suffering from arteriosclerosis, as the most effi cient 
means of checking the degeneration of the arteries...”

1923 March – Tryptophan, an essential amino acid, is 
fi rst mentioned in English in connection with soy by T.S. 
Hamilton et al. (J. of the American Chemical Society, p. 815-
19)
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1923 – The term “soy-casein” is fi rst used in the section 
titled “Vegetable casein.” (Piper & Morse. The Soybean. 
New York: McGraw-Hill. p. 233-34).

1923 – The fi rst report of agglutinating activity in soybeans. 
(Biochemische Zeitschrift. 140:113-31).
 By 1929 these protein substances were called 
hemagglutinins, by 1953 those in soybeans were called 
soyin, and by 1966 they were called lectins; they cause red 
blood cells to agglutinate.

1924 Nov. – The term “biological value (BV),” the earliest 
measure of protein quality, is fi rst mentioned in connection 
with soybeans and the process described by H.H. Mitchell (J. 
of Biological Chemistry, p. 873-903). However the term was 
introduced by Thomas in 1909.

1924 – The second edition of Thomas B. Osborne’s The 
Vegetable Proteins is published. The fi rst edition was 
published in 1909, by the same publisher. The number of 
pages has increased by 21% (to 167) and the number of 
references by 35% (to 820). The principal globulin found in 
the seeds of the soy bean is glycinin. Legumelin is also found 
in soy-bean seeds.

1925 June – The Journal of the American Dietetic 
Association, a peer-reviewed scientifi c journal, begins 
publication, thus elevating the study of nutrition and 
dietetics.

1925 Nov. – Lecithin, extracted from soybeans, is found to 
be an antioxidant (Bollmann, H. British Patent #260108).

1928 Sept. – The Journal of Nutrition, a peer-reviewed 
scientifi c journal begins publication by the American Society 
for Nutrition. Its fi rst article about soy is published in the 
issue of July 1932, “The utilization of calcium in soy bean 
diets” by Adolph and Chen.

1929 – The fi rst soy-based infant formulas are developed 
in the USA. Allergy to cow’s milk and lactose intolerance 
stimulated the development of these non-dairy formulas. 
Most of these were made from soy fl our and contained the 
fi ber in the soymilk. 
 In 1929 Mead Johnson Co. produced the fi rst soy-based 
infant formula in America. Called Sobee, it was made from 
a mixture of full-fat soy and barley fl ours homogenized 
with olive oil, had a dark tan color and beany fl avor, and 
contained many complex carbohydrates that led to intestinal 
gas (fl atus) and poor-smelling stools, but in 1929 it was a 
godsend to infants allergic to cow’s milk (Sarett 1976). In 
1934 Mull-Soy, the second such product was developed 
by Dr. Julius F. Muller, director of allergy research for the 

Borden Company; his own child was highly allergic to dairy 
milk.

1929 – Cystine, an essential amino acid, is fi rst mentioned in 
English in connection with soy by Mitchell and Hamilton.

1930 Sept. – The phrase “changing the intestinal fl ora” is 
fi rst introduced in connection with soy by Dr. John Harvey 
Kellogg. The idea, introduced by Metchnikoff in 1903, has 
steadily become more popular. Today we call it the human 
microbiome, and many consider it an important determinant 
of good health.

1931 Sept. 12 – The earliest document seen concerning 
phytoestrogens or isofl avones in soybeans is by Erwin 
Walz in German, published in Justus Liebigs Annalen der 
Chemie. It is also the earliest that mentions daidzin or 
daidzein, genistin or genistein (pronounced JEN-uh-steen), 
or aglycone, in connection with soy, or that describes the 
isolation of genistin or genistein from soybeans. And it is 
the earliest document seen that gives information on the 
concentration of genistin or genistein in soybeans.

1932 Feb. – The term “sulfur-containing amino acids” is 
fi rst used in connection with soybeans by H.H. Mitchell and 
Smuts (J. of Biological Chemistry, p. 263-81).

1932 Sept. – The word “methionine” is fi rst used in 
connection with soybeans by Baernstein. However 
methionine was discovered in 1921 by Mueller (J. of 
Biological Chemistry, p. 663-68).

1932 – The term ‘trace element” is coined. It is “A chemical 
element present in minute quantities, esp. one used by 
organisms and held essential to their physiology.  The term is 
fi rst used in connection with soybeans in Aug. 1940 by R.T. 
Milner (Proceedings of the American Soybean Association, 
p. 36-38).

1933 April – The modern term “soy protein” is fi rst used in 
the Staley Journal (Decatur, Illinois), p. 3-5.

1933 July – The fi rst evidence that soybeans may be 
goitrogenic in rats is published by Robert McCarrison in 
“The goitrogenic action of soya-bean and ground-nut,” in the 
Indian J. of Medical Research (p. 179-81).

1934 March – The term “sulphur-containing amino acid” 
(note spelling) is fi rst mentioned by Tomiyama and Hanada 
in Japan in connection with soybeans (J. of Biochemistry, 
Tokyo, p. 345-51).
 In Sept. 1935 Tomiyama was the fi rst to use the term 
“sulfur-containing amino acids.” 
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1934 March – The earliest known report of an allergic 
response to soybeans is reported (J. of Allergy, p. 300-02).

1934 – The term “protein quality” is fi rst used in connection 
with soybeans by D. Breese Jones and F.A. Csonka 
(Yearbook of Agriculture {USDA}, p. 330-32. For the year 
1934).

1935 Jan. – Horvath states that enzymes in soybeans can 
destroy vitamins A and D in those same soybeans. So it is 
important to inactivate those enzymes (Food Industries. p. 
15-16).

1935 Sept. – The terms “indispensable amino acids” and 
“sulfur containing amino acids” (note spelling) are fi rst 
used in connection with protein quality in soybeans, by T. 
Tomiyama in Tokyo. He was the fi rst to realize “that it is 
necessary to take the sum of these two sulfur containing 
amino acids [methionine + cystine] as a criterion for 
the comparison of nutritional value of proteins” (J. of 
Biochemistry, Tokyo, p. 341-42).

1938 Jan. – The fi rst article to give an indication of a 
protease inhibitor or a trypsin inhibitor in plants and the fi rst 
to give an indication that this inhibitor was or resembled a 
protein is published by Read and Haas in Cereal Chemistry 
(p. 59-68).

1942 Jan 26 – The term “protein gap” is fi rst used to refer 
to the amount of protein people (or a person) need minus the 
amount they are consuming.

1943 June 14 – World War II is now under way and 
Americans are being urged by the government and various 
other groups to consume less meat, milk, dairy products and 
eggs and to use new protein sources – such as soy beans. 
One leader was New York’s Governor Thomas E. Dewey. 
An article in the New York Times (June 15, p. 24) begins: 
“Albany, June 14 – A war-diet luncheon, dominated by the 
humble soy bean was served to sixty-seven guests in the 
State dining room of the Executive Mansion today in an 
effort to convince New York’s housewives that palatable 
and nutritious substitutes for the dwindling meat supply are 
available.
 “The luncheon, which included soy beans in seven 
different forms, was served to Governor and Mrs. Dewey, 
members of the State Emergency Food Commission and 
representatives of newspapers, magazines and the radio…” 
The story, titled “Soybeans,” was also published in Life 
magazine (July 19, p. 45, 47-48).

1943 Oct. Patricia Woodward of the Committee on Food 
Habits, National Research Council states: “There is virtually 
no foodstuff in this country which is used in the great variety 

of ways in which it is possible to use soybeans and their 
products” (In: “Attitudes toward the use of soybeans as 
food,” 11 p.)

1944 Oct. – Donald Bowman discovers “Fractions derived 
from soy beans and navy beans which retard tryptic digestion 
of casein. He describes the discovery of what would soon be 
called “soybean trypsin inhibitor (SBTI) (Proceedings of the 
Society for Experimental Biology, p. 139-40).

1945 June 29 – M. Kunitz, writing in the prestigious journal 
Science, fi rst mentions the term “trypsin inhibitor” in 
connection with soybeans (p. 668-69).
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ABOUT THIS BOOK 

This is the most comprehensive book ever published about 
the early  history of soy nutrtional research. It has been 
compiled, one record at a time over a period of 43 years, 
in an attempt to document the history of this ancient and 
interesting Subject. It is also the single most current and 
useful source of information on this subject.

This is one of more than 100 books compiled by William 
Shurtleff and Akiko Aoyagi, and published by the Soyinfo 
Center. It is based on historical principles, listing all known 
documents and commercial products in chronological order. 
It features detailed information on:

• 43 different document types, both published and 
unpublished.

• 3237 published documents - extensively annotated 
bibliography. Every known publication on the subject in 
every language.

• 91 unpublished archival documents.

• 20 original Soyinfo Center interviews and overviews 
never before published, except perhaps in our books.

• 77 commercial soy products.

Thus, it is a powerful tool for understanding the development 
of this subject from its earliest beginnings to the present.

Each bibliographic record in this book contains (in 
addition to the typical author, date, title, volume and pages 
information) the author’s address, number of references 
cited, original title of all non-English language publications 
together with an English translation of the title, month and 
issue of publication, and the fi rst author’s fi rst name (if 
given). For most books, we state if it is illustrated, whether 
or not it has an index, and the height in centimeters.

All of the graphics (labels, ads, leafl ets, etc) displayed in this  
book are on fi le, organized by subject, chronologically, in the 
Soyinfo Center’s Graphics Collection.

For commercial soy products (CSP), each record includes 
(if possible) the product name, date of introduction, 
manufacturer’s name, address and phone number, and (in 
many cases) ingredients, weight, packaging and price, 
storage requirements, nutritional composition, and a 
description of the label. Sources of additional information on 
each product (such as advertisements, articles, patents, etc.) 
are also given.

A complete subject/geographical index is also included.
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A&M = Agricultural and Mechanical
Agric. = Agricultural or Agriculture
Agric. Exp. Station = Agricultural Experiment Station
ARS = Agricultural Research Service
ASA = American Soybean Association
Assoc. = Association, Associate
Asst. = Assistant
Aug. = August
Ave. = Avenue
Blvd. = Boulevard
bu = bushel(s)
ca. = about (circa)
cc = cubic centimeter(s)
Chap. = Chapter
cm = centimeter(s)
Co. = company
Corp. = Corporation
Dec. = December
Dep. or Dept. = Department
Depts. = Departments
Div. = Division
Dr. = Drive
E. = East
ed. = edition or editor
e.g. = for example
Exp. = Experiment
Feb. = February
fl  oz = fl uid ounce(s)
ft = foot or feet
gm = gram(s)
ha = hectare(s)
i.e. = in other words
Inc. = Incorporated
incl. = including
Illust. = Illustrated or Illustration(s)
Inst. = Institute
J. = Journal
J. of the American Oil Chemists’ Soc. = Journal of the 
American Oil Chemists’ Society
Jan. = January
kg = kilogram(s)
km = kilometer(s)
Lab. = Laboratory
Labs. = Laboratories
lb = pound(s)
Ltd. = Limited
mcg = microgram(s)
mg = milligram(s)
ml = milliliter(s)

ABBREVIATIONS USED IN THIS BOOK

mm = millimeter(s)
N. = North
No. = number or North
Nov. = November
Oct. = October
oz = ounce(s)
p. = page(s)
photo(s) = photograph(s)
P.O. Box = Post Offi ce Box
Prof. = Professor
psi = pounds per square inch
R&D = Research and Development
Rd. = Road
Rev. = Revised
RPM = revolutions per minute
S. = South
SANA = Soyfoods Association of North America
Sept. = September
St. = Street
tonnes = metric tons
trans. = translator(s)
Univ. = University
USB = United Soybean Board
USDA = United States Department of Agriculture
Vol. = volume
V.P. = Vice President
vs. = versus
W. = West
°C = degrees Celsius (Centigrade)
°F = degrees Fahrenheit
> = greater than, more than
< = less than
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1. Read the Introduction and Chronology/Timeline 
located near the beginning of the book; it contains 
highlights and a summary of the book.

2. Search the book. The KEY to using this digital book, 
which is in PDF format, is to SEARCH IT using Adobe 
Acrobat Reader: For those few who do not have it, Google: 
Acrobat Reader - then select the free download for your 
type of computer.

Click on the link to this book and wait for the book 
to load completely and the hourglass by the cursor to 
disappear (4-6 minutes).

Type [Ctrl+F] to “Find.” A white search box will appear 
near the top right of your screen.

Type in your search term, such as saponin or trypsin 
inhibitor.

You will be told how many times this term appears, then 
the fi rst one will be highlighted.

To go to the next occurrence, click the down arrow, etc.

3. Use the indexes, located at the end of the book. Suppose 
you are looking for all records about tofu. These can appear 
in the text under a variety of different names: bean curd, 
tahu, doufu, to-fu, etc. Yet all of these will appear (by record 
number) under the word “Tofu” in the index. See “How to 
Use the Index,” below. Also: 

Chronological Order: The publications and products in this 
book are listed with the earliest fi rst and the most recent last. 
Within each year, references are sorted alphabetically by 
author. If you are interested in only current information, start 
reading at the back, just before the indexes.

A Reference Book: Like an encyclopedia or any other 
reference book, this work is meant to be searched fi rst - to 
fi nd exactly the information you are looking for - and then to 
be read.

How to Use the Index: A subject and country index is 
located at the back of this book. It will help you to go 
directly to the specifi c information that interests you. Browse 
through it briefl y to familiarize yourself with its contents and 
format.
 Each record in the book has been assigned a sequential 
number, starting with 1 for the fi rst/earliest reference. It 
is this number, not the page number, to which the indexes 
refer. A publication will typically be listed in each index in 

HOW TO MAKE THE BEST USE OF THIS DIGITAL BOOK - THREE KEYS

more than one place, and major documents may have 30-40 
subject index entries. Thus a publication about the nutritional 
value of tofu and soymilk in India would be indexed under 
at least four headings in the subject and country index: 
Nutrition, Tofu, Soymilk, and Asia, South: India.
 Note the extensive use of cross references to help you: 
e.g. “Bean curd. See Tofu.”

Countries and States/Provinces: Every record contains 
a country keyword. Most USA and Canadian records also 
contain a state or province keyword, indexed at “U.S. States” 
or “Canadian Provinces and Territories” respectively. All 
countries are indexed under their region or continent. Thus 
for Egypt, look under Africa: Egypt, and not under Egypt. 
For Brazil, see the entry at Latin America, South America: 
Brazil. For India, see Asia, South: India. For Australia see 
Oceania: Australia.

Most Important Documents: Look in the Index under 
“Important Documents -.”

Organizations: Many of the larger, more innovative, or 
pioneering soy-related companies appear in the subject 
index – companies like ADM / Archer Daniels Midland Co., 
AGP, Cargill, DuPont, Kikkoman, Monsanto, Tofutti, etc. 
Worldwide, we index many major soybean crushers, tofu 
makers, soymilk and soymilk equipment manufacturers, 
soyfoods companies with various products, Seventh-day 
Adventist food companies, soy protein makers (including 
pioneers), soy sauce manufacturers, soy ice cream, tempeh, 
soynut, soy fl our companies, etc.
 Other key organizations include Society for 
Acclimatization (from 1855 in France), American Soybean 
Association, National Oilseed/Soybean Processors 
Association, Research & Development Centers (Peoria, 
Cornell), Meals for Millions Foundation, and International 
Soybean Programs (INTSOY, AVRDC, IITA, International 
Inst. of Agriculture, and United Nations). Pioneer soy protein 
companies include Borden, Drackett, Glidden, Griffi th Labs., 
Gunther, Laucks, Protein Technologies International, and 
Rich Products.

Soyfoods: Look under the most common name: Tofu, Miso, 
Soymilk, Soy Ice Cream, Soy Cheese, Soy Yogurt, Soy 
Flour, Green Vegetable Soybeans, or Whole Dry Soybeans. 
But note: Soy Proteins: Isolates, Soy Proteins: Textured 
Products, etc.

Industrial (Non-Food) Uses of Soybeans: Look under 
“Industrial Uses ...” for more than 17 subject headings.
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Pioneers - Individuals: Laszlo Berczeller, Henry Ford, 
Friedrich Haberlandt, Artemy A. Horvath, Englebert 
Kaempfer, Mildred Lager, William J. Morse, etc. Soy-
Related Movements: Soyfoods Movement, Vegetarianism, 
Health and Dietary Reform Movements (esp. 1830-1930s), 
Health Foods Movement (1920s-1960s), Animal Welfare/ 
Rights. These are indexed under the person’s last name or 
movement name. 

Nutrition: All subjects related to soybean nutrition (protein 
quality, minerals, antinutritional factors, etc.) are indexed 
under Nutrition, in one of more than 70 subcategories.

Soybean Production: All subjects related to growing, 
marketing, and trading soybeans are indexed under Soybean 
Production, e.g., Soybean Production: Nitrogen Fixation, 
or Soybean Production: Plant Protection, or Soybean 
Production: Variety Development.

Other Special Index Headings: Browsing through the 
subject index will show you many more interesting subject 
headings, such as Industry and Market Statistics, Information 
(incl. computers, databases, libraries), Standards, 
Bibliographies (works containing more than 50 references), 
and History (soy-related).

Commercial Soy Products (CSP): See “About This Book.” 

SoyaScan Notes: This is a term we have created exclusively 
for use with this database. A SoyaScan Notes Interview 
contains all the important material in short interviews 
conducted and transcribed by William Shurtleff. This 
material has not been published in any other source. Longer 
interviews are designated as such, and listed as unpublished 
manuscripts. A transcript of each can be ordered from 
Soyinfo Center Library. A SoyaScan Notes Summary is a 
summary by William Shurtleff of existing information on 
one subject.

“Note:” When this term is used in a record’s summary, it 
indicates that the information which follows it has been 
added by the producer of this database.

Asterisks at End of Individual References:
 1. An asterisk (*) at the end of a record means that 
Soyinfo Center does not own that document. Lack of an 
asterisk means that Soyinfo Center owns all or part of the 
document.
 2. An asterisk after eng (eng*) means that Soyinfo Center 
has done a partial or complete translation into English of that 
document.
 3. An asterisk in a listing of the number of references 
[23* ref] means that most of these references are not about 

soybeans or soyfoods.
Documents Owned by Soyinfo Center: Lack of an * 
(asterisk) at the end of a reference indicates that the Soyinfo 
Center Library owns all or part of that document. We own 
roughly three fourths of the documents listed. Photocopies of 
hard-to-fi nd documents or those without copyright protection 
can be ordered for a fee. Please contact us for details.

Document Types: The SoyaScan database contains 135+ 
different types of documents, both published (books, 
journal articles, patents, annual reports, theses, catalogs, 
news releases, videos, etc.) and unpublished (interviews, 
unpublished manuscripts, letters, summaries, etc.).

Customized Database Searches: This book was printed 
from SoyaScan, a large computerized database produced 
by the Soyinfo Center. Customized/personalized reports 
are “The Perfect Book,” containing exactly the information 
you need on any subject you can defi ne, and they are now 
just a phone call away. For example: Current statistics on 
tofu and soymilk production and sales in England, France, 
and Germany. Or soybean varietal development and genetic 
research in Third World countries before 1970. Or details on 
all tofu cheesecakes and dressings ever made. You name it, 
we’ve got it. For fast results, call us now!

BIBLIO: The software program used to produce this book 
and the SoyaScan database, and to computerize the Soyinfo 
Center Library is named BIBLIO. Based on Advanced 
Revelation, it was developed by Soyinfo Center, Tony 
Cooper and John Ladd.

History of Soybeans and Soyfoods: Many of our digital 
books have a corresponding chapter in our forthcoming 
scholarly work titled History of Soybeans and Soyfoods 
(4 volumes). Manuscript chapters from that book are now 
available, free of charge, on our website, www.soyinfocenter.
com and many fi nished chapters are available free of charge 
in PDF format on our website and on Google Books.

About the Soyinfo Center: An overview of our 
publications, computerized databases, services, and history is 
given on our website.

Soyinfo Center
P.O. Box 234,
Lafayette, CA 94549 USA
Phone: 925-283-2991 Fax: 925-283-9091 
www.soyinfocenter.com
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THOMAS B. OSBORNE
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1. Huangdi neijing suwen [Yellow Emperor’s classic of 
internal medicine: Questions and answers]. 200? BCE. 
China. Undated. Passage on soy reprinted in C.N. Li 1958 
#287, p. 213. Undated. For translation see Veith 1972. [Chi]
• Summary: Wade-Giles reference: Huang Ti Nei Ching 
Su Wên. Concerning the date–Huang (2000, p. 616): Zhou 
dynasty, remodeled in Qin and Han, reaching fi nal form ca. 
2nd century BCE–during the Former / Western Han dynasty. 
Wilkinson (2000, p. 660): “A composite work that reached 
its present form at the end of the Warring States period in the 
third century BCE.” Eastern Zhou dynasty–Warring States 
period.
 Chapter 4, titled “Treatise on the truth of the golden 
box,” explains the complex relationship between the various 
colors, directions, fi ve organs, fi ve elements, fi ve grains, etc. 
Black is the color of the North; it pervades the kidneys... its 
taste is salty; its element is water; its animals are pigs; and 
its [curative] grain is the soybean (gudou); it conforms to the 
four seasons and corresponds to the morning star.
 Chapter 22, “Treatise on the seasons as patterns of the 
internal organs,” states: Since the color of the liver is yellow, 
you should eat salty (xian) foods. Soybeans (dadou), pork, 
chestnuts, and coarse greens are salty.
 Chapter 70 mentions repeatedly that the soybean is one 
of the cereal grains (gudou).
 Wilkinson (2000): The chapter on “Medicine” (p. 660) 
notes that this work is also known as Neijing for short. It is 
divided into two parts, Suwen (Plain questions) and Zhenjing 
(Classic of acupuncture).” In the section titled “regional 
cuisines,” a footnote (p. 645) states: “Juan 1 of the late 
Warring States medical classic Huangdi neijing (Chapter 36) 
has a schematic account of different eating habits linked to 
the fi ve directions and to fi ve-phase theory and correlated 
with different diseases and medical traditions.”
 Chatfi eld (1986): A detailed explanation of acupuncture 
fi rst appeared in the Nei Jing (Inner Classic of Medicine) 
published in 206 BCE. The text described the fl ow of vital 
energy (chi) along pathways called meridians, the therapeutic 
properties of acupuncture points, the correspondence of 
meridians to internal organs, and symptomatology.
 Needham (1962): The greatest of all Chinese medical 
classics, this cannot be considered a work compiled by one 
individual nor is it from one period.
 Veith (1966, New Edition) is an English-language 

translation of chapters 1-34 with a long Introduction. See 
chapters 4, 22, 70 and p. 113, 205.
 Hagerty (1917 p. 22. Translation of Wu 1848): 
“According to the Su wên (Footnote: See Wylie. Notes on 
Chinese Literature. 1902–p. 96-97) (Huang ti su wên?–
Medical Treatise supposed to have been written before 
Christ), under the heading of Tsang Ch’i fa shih lun, says: 
‘As the color of the heart is red, the food most suitable to this 
organ is suan or sour, and therefore the Hsiao tou [azuki], 
being sour, is appropriate. The spleen being of yellow color, 
the food most suitable is the Hsien, or salted kind. Therefore 
the Ta tou bean, being salty, is appropriate. The difference in 
nature and taste determined the suitability and resulted in a 
division of the grains into two classes.’”
 Note 1. This is the earliest document seen (Dec. 2020) 
concerning the medicinal or therapeutic value of the soybean. 
However nutrition was not a science in China until the 20th 
century.
 Note 2. This is the earliest document seen (Dec. 2020) 
concerning the soybean in traditional Chinese medicine.
 Note 3. This is the earliest document seen (Dec. 2020) 
that mentions acupuncture or any other form of “alternative 
medicine” (as it is called in the West).

2. Wushi’er bing fang [Prescriptions for fi fty-two ailments]. 
200? BCE. China. Undated. [Chi]
• Summary: Wade-Giles reference: Wu Shih Er Ping Fang. 
Date estimated as 200 BCE. Former / Western Han dynasty. 
Huang (2000, p. 346), in his section titled “Fermented soy 
paste, jiang,” states that jiang is one of the foods found in 
pottery jars and listed on bamboo strips discovered in Han 
Tomb No. 1 at Mawangdui (W.-G. Ma-huang-tui). The word 
jiang also appears in this silk manuscript, discovered in Han 
Tomb No. 3 at Mawangdui. Recipe no. 143 states that the 
dregs from shujiang (soybean jiang) are used as a salve to 
treat hemorrhoids.
 Note: This is the earliest document seen (May 2014) that 
mentions jiang made from soybeans. Dr. Huang adds (June 
2003): “Soybean jiang is already being made by the Han 
dynasty (202 BCE to 220 CE).”
 Wilkinson (2000, p. 659), in his chapter on “Medicine,” 
states that the “earliest surviving Chinese medicinal texts are 
those found written on three silk scrolls in an early Han tomb 
at Mawangdui in Hunan (see 19.1.3). They refl ect a more 
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this-worldly, body-centered approach to medicine than that 
of the Shang.” This is one of 13 medical manuscripts from 
Mawandui; Wilkinson translates the title as “Prescriptions 
for 52 diseases.”

3. Huangdi neijing lingshu [Yellow Emperor’s classic of 
internal medicine: The vital axis]. 100? BCE. China. Passage 
on soy reprinted in C.N. Li 1958 #298, p. 220. Undated. 
[Chi]
• Summary: Wade-Giles reference: Huang Ti Nei Ching, 
Ling Shu. Concerning the date–Huang (2000, p. 616): 
Probably Former / Western Han dynasty, about the 1st 
century BCE. Wilkinson (2000, p. 660): “A composite work 
that reached its present form at the end of the Warring States 
period in the third century BCE.” Eastern Zhou dynasty–
Warring States period. Author unknown, but attributed to the 
mythical “Yellow Emperor.” About medical physiology and 
anatomy.
 Chapter 56, titled the “Five fl avors,” states that the 
nature of soybeans is “salty” (xian). If you have an illness 
of the kidneys, you should eat dried soybean sprouts (dadou 
huangjuan; literally “soybean yellow curls”) and pork...
 Note 1. This is the earliest document seen (Dec. 2020) 
stating that soyfoods (soy sprouts) are good for kidney 
ailments.
 Note 2. This is the earliest Chinese-language document 
seen (May 2014) that mentions soy sprouts or dried soybean 
sprouts, which it calls dadou huangjuan.
 If [based on diagnosis by looking at the tongue] the 
color of the spleen is yellow, you should eat salty food: 
Soybeans (dadou), pork, and leaves of the Chinese chestnut 
(li)–which are salty. (Translated by H.T. Huang, PhD, Jan. 
2003).
 Wilkinson (2000, p. 660) states: “A composite work 
that reached its present form at the end of the Warring 
States period in the third century BCE, it is divided into 
two parts, Suwen (Plain questions) and Zhenjing (Classic of 
acupuncture; renamed Lingshujing [Classic of the numinous 
pivot] in the eighth century). A third part, the Taisu (Great 
purity) was added in the seventh century.”

4. Shennong bencao jing (Benjing) [Classical pharmacopoeia 
of Shennong, the Heavenly Husbandman]. 100 CE. China. 
Passage on soy reprinted in C.N. Li 1958 #51, p. 60. [Chi]
• Summary: Wade-Giles reference: Shên Nung Pên Ts’ao 
Ching (Pên Ching). Later / Eastern Han dynasty. A very 
famous and important book. Widely reputed to be the 
fi rst Chinese pharmacopoeia (Bencao), it was lost as a 
separate work, but was repeatedly quoted in all subsequent 
compendia of pharmaceutical natural history. The author(s) 
are unknown. Based on Chou and Ch’in material, it was 
reconstructed during the Han period but did not reach 
fi nal form before the 2nd century CE. The book contains 
instructions on how to prescribe, administer, and process 365 

drugs that are divided according to their strength / toxicity 
into three categories: superior, common, and inferior.
 Soybeans are mentioned twice among the “common” 
drugs. (1) Yellow curls from the soybean (dadou huangjuan; 
very short soy sprouts): The fl avor is sweet and neutral / 
mild / balanced [on the heating-cooling or hot-cold foods 
and medicine continuum]. Used to treat numbness in the 
joints, muscles, and knees. (2) Raw soybeans (sheng dadou): 
Used externally to relieve swellings. Boil the raw soybeans 
in water then drink the cooking liquid to “kill the devils 
and toxic materials.” It also relieves pain. Azuki beans 
(chixiaodou or “red small beans”) help to eliminate water 
(edema?), expel swellings due to blood, and make the skin 
smooth. (Translated by H.T. Huang, PhD, March 2002).
 Dr. Huang adds: This book is divided into three parts or 
chapters. The fi rst concerns the “princely” or higher drugs, 
which are the least toxic. These are good for general health, 
contain no dangerous active principles, and are capable of 
being taken constantly with no harmful or negative effects. 
The lower of the three classes are for use in emergencies, 
contain dangerous or quite toxic active principles, have to 
be prescribed in small doses, and should not be taken for 
a long time. All drugs are considered to be poisonous or 
toxic. When you are very sick, you take something toxic to 
counteract the poison in your body. The least toxic drugs 
do the least harm, but that does not mean they are the least 
effective. Previously (2001 July 3) he added: Looking at the 
Chinese-language edition of this book, he is quite sure (but 
not certain) that the Chinese characters sheng dadou refer 
here to raw, uncooked mature dry soybeans and not to green 
vegetable soybeans or to “Fresh bean” (as Hagerty {1917} 
translates the term). This is clear because they are listed 
under and as a subset of soybean sprouts (pronounced dadou 
huangjuan and translated “yellow curls”), which is the main 
item and which is regarded as more important medicinally. 
These raw soybeans are called sheng dadou rather than 
simply dadou (“soybeans”) to more clearly differentiate 
them from soybean sprouts. It is understood that these raw 
soybeans must be cooked for a long time before they can be 
eaten or used medicinally. Sheng dadou is used to reduce 
swelling. If you drink the juice which remains after boiling, 
it will reduce the worst kind of poisoning and alleviate pain.” 
“It has a sweet taste and a uniform / even nature.”
 Huang (2000, p. 295-97) gives an excellent history of 
soybean sprouts in early Chinese literature. Although they 
were fi rst mentioned in this document, it is diffi cult to say 
when they were fi rst prepared as medicine or food. They 
“probably fi rst came into medicinal use during the Han 
dynasty.”
 Wilkinson (2000, p. 660). “Shennong’s Classic Materia 
Medica, compiled in the Qin and Han, is the earliest 
systematic pharmacology to have survived.”
 Talk with H.T. Huang, PhD, expert on the history of 
Chinese food and agriculture. 1998. Oct. 14. This work was 
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compiled starting in the Early / Western Han dynasty [206 
BCE to 8 CE] from material that had existed long before. 
Today it is considered by Chinese authorities as a genuine 
work. Both the azuki bean [written with the characters red 
+ little + bean] and soybean sprouts [yellow + curls + big + 
bean] are mentioned in the same passage of this early work. 
The azuki bean is listed in the middle of the three classes 
of medicines. It is said to eliminate / dispel water (from the 
body) and modulate the blood.
 Note 1. This is the earliest Chinese-language document 
seen (May 2014) that uses the term chixiaodou to refer to 
azuki beans.
 Wang Lianzheng (1987, p. 246): This book contends that 
sesame oil can give people energy, benefi t the brain, and help 
them grow muscles.
 Needham (1986, p. 235-48) in the section titled “The 
Heavenly Husbandman,” clarifi es the history of this work 
and of its mythical author.
 Bray (1984, p. 629): Shen Nung Pên Ts’ao Ching. 
Classical Pharmacopoeia of the Heavenly Husbandman. 
Dates from the Early / Former Han, based on Chou and Ch’in 
material, but not reaching fi nal form before the 2nd century 
CE. Writers unknown. Lost as a separate work, but the basis 
of all subsequent compendia of pharmaceutical natural 
history, in which it is constantly quoted. Reconstituted and 
annotated by many scholars; see Lung Po-chien (1957), pp. 
2 ff, 12 ff. Best reconstructions by Mori Tateyuki (1845, in 
Chinese) and Liu Fu (1942). In his commentary on the text, 
Mori Tateyuki (1845) notes that, in antiquity, there were 
more prescriptions using soybeans, but their number seems 
to decrease in later works.
 Needham (1977, p. 86): “The offi cial class of China, 
fundamentally an agricultural country, has always had an 
interest in the food of the people. In fact, Shên Nung, one 
of the earliest legendary sages of Chinese history, who is 
supposed to have introduced the cultivation of the fi ve sorts 
of grain (wugu), and invented the plough, is also pictured 
as an experimentalist who tasted all kinds of plants and 
classifi ed them according to their nature and their effects 
on the individual, into various groups for ordinary and 
medicinal uses. Although the book Shên Nung Pên Ts’ao, 
which contains three volumes with 365 varieties of plants 
for medicinal use, has no real connection with the legendary 
culture hero, it cannot be later than the beginning of the 
Christian era since in 4 CE the emperor convoked an 
assembly of experts in Pên Ts’ao (See Ch’ien Han Shu, 
chap. 12, p. 92) and it is referred to in the biography of an 
important physician (Lon Hu) of the same period. The oldest 
version probably existed before the 1st century BCE. It may 
be signifi cant that the Pên Ts’ao divides plants into three 
categories, superior, medium, and inferior, according as they 
possess ‘rejuvenating,’ tonic or curative properties. Hence 
at this early date there was a suggestion that prevention was 
more important than cure.”

 Unschuld, Paul U. 1977. “The development of medical-
pharmaceutical thought in China.” Comparative Medicine 
East and West 4(2):109-15; 5(3-4):211-31. Dec. One of the 
best sources on the history of herbals, including this one. He 
fi nds the fi rst reference to Shen Nung as herbalist dates from 
Liu An’s work in the mid-2nd century BCE. Then herbals 
named after Shen Nung began to accumulate.
 Needham (1962) gives date as 1st century CE. Liang 
Ch’i-ch’ao says 3rd century CE. Treats 365 different drugs 
in accord with number of days in year, arranged in 3 classes 
according to their medical virtues.
 Merrill and Walker (1938, p. 556): “This work [Shên-
nung pên ts’ao ching] by an early mythical Chinese ruler 
and known only by numerous references to it in Chinese 
literature, is the fi rst Chinese materia medica mentioned 
in the famous classic by Li Shih-chên, Pên ts’ao kang mu 
(1590). It has been recreated from quotations given in the 
Ming i pieh lu. For a discussion see Bretschneider, E.V., 
1882-96 (main bibl.) (16:27-32).”
 Hagerty (1917, p. 8-9. Translation of Wu 1848): “The Ta 
tou huang chüan ([soy] Bean sprouts) have a pleasant taste 
and a tranquil or uniform effect upon the human system. 
They are used as a remedy for paralysis, palsy, and pains in 
the thighs.”
 Hagerty (1917, p. 2): The Pên ts’ao ching (Shên Nung 
Pên ts’ao ching) says: “The Shêng ta tou [Chinese characters: 
raw / fresh + large + bean] (Fresh bean) has a sweet taste and 
a uniform nature and may be eaten daily without satiation. It 
is used as a remedy for reducing swellings like tumors and 
abscesses. By boiling in water and drinking the broth which 
is made, we have a remedy which may be used for the worst 
forms of poisoning, and relief of painful condition.”
 Bretschneider (1882): “Soy sprouts taste sweet and 
smooth.” Compiled in Han dynasty. “The soybean is 
included in the 2nd class of drugs.”
 Note 2. This is the 2nd earliest document seen (May 
2014) that mentions soybean sprouts, which it calls dadou 
huangjuan (“soybean yellow curls”). The text is unusual for 
several reasons: (1) The soybean itself is not mentioned. (2) 
The soybean sprouts are mentioned only as a medicine, not 
as a food. (3) The use of soybean sprouts as food did not 
become popular in China until the Song dynasty (960-1127 
CE), about a thousand years later. This is a rare example of 
a food that was known during the Han but did not become 
popular until the Song. During the Song, when bean sprouts 
became popular in China, mung beans were most widely 
used for sprouting, but soybean sprouts were also used as 
food at that time. Soybean sprouts are not even mentioned 
in the famous Ch’i-min yao-shu of 535 CE. They are a good 
food, more digestible than whole cooked soybeans and richer 
in several vitamins.
 Note 3. This is the earliest document seen (May 2014) 
that contains the term Shêng ta tou. The Chinese character 
Shêng can mean either “raw” or “fresh.” Yet raw soybeans 
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are very different from fresh green soybeans.
 Note 4. In early editions of this work, the two passages 
on soy sprouts and on fresh / raw soybeans were kept 
separate. In later, versions, however, they were often merged 
into one.

5. Wu Pu. 235 CE. Wushi bencao / Wupu bencao [Wu’s 
pharmaceutical natural history]. China. Passage on soy 
reprinted in C.N. Li 1958 #54, p. 61. [Chi]
• Summary: Wade-Giles reference: Wu Shih Pên Ts’ao or Wu 
P’u Pên Ts’ao, by Wu P’u. The date is also given as 240 CE. 
Three Kingdoms period. The entry for “Soybean sprouts” 
(dadou huangjuan or “soybean yellow curls”) begins by 
noting that Shennong (The Heavenly Husbandman) and 
Huangdi (The Yellow Emperor) both said that these sprouts 
are not toxic / poisonous. They are simply the young 
sprouts obtained when soybeans are allowed to germinate. 
Raw soybeans (shengdou) and azuki beans (chixiaodou or 
“red small beans”) are also mentioned–but not as sprouts. 
(Translated by H.T. Huang, PhD, March 2002). Dr. Huang 
adds: The author, who lived to age 99 (149-250 CE) was 
a famous physician. His book was cited by many later 
works, then was lost. It was reconstituted by a number of 
modern scholars and published in 1987. The reconstituted 
version (p. 84) states that fermented black soybeans (shi) 
are a medication that benefi ts qi (vital energy). Shennong 
was a mythical person who is considered the father of 
Chinese agriculture and is used to represent or embody the 
accumulated knowledge of previous Chinese. He is said to 
have tasted many plants and to have classifi ed them as toxic 
(unsafe to eat), edible, and medicinal. He further classifi ed 
the medicinal plants into three categories. It is doubtful that 
Huangdi (The Yellow Emperor) was a real person; however 
this is a topic of debate, since his tomb exists somewhere in 
China. He is said to be the fi rst tribal chieftain of China.

6. Tao Hongjing. 510 CE. Mingyi bielu [Informal records of 
famous physicians]. China. Passage on soy reprinted in C.N. 
Li 1958 #293, p. 215-16. [Chi]
• Summary: Wade-Giles reference: Ming I Pieh Lu, by T’ao 
Hung-Ching. Northern and Southern Dynasties. This is a 
typical pharmacopoeia entry. Raw soybeans (sheng dadou) 
have a fl avor that is sweet and neutral [i.e., their energy {qi} 
is neutral; it is not heating or cooling]. They grow in the area 
of Tai Shan [a famous, sacred mountain in Shandong, near 
Confucius’ birthplace] and in the plains [of north China; the 
Yellow River basin]. They are harvested in the ninth month.
 Black soybeans (heidadou) are used to make sprouts 
(nie or “sprouted grains;” the same character means both 
“sprouts” and “malt”). When the sprout is fi ve inches (cun) 
long, you dry it; it is called “yellow curls” (huangjuan). After 
you cook it, it can be eaten.
 Note 1. This is the earliest document seen (May 2014) 
that uses the term heidadou to refer to black soybeans.

 The leaves can be used to feed livestock. The pods can 
be used to feed cattle and horses. The stems can be used as 
fuel to cook food (from Sannongji, 1760).
 Note 2. This is the earliest document seen (May 2014) 
stating that soybean pods can be used as livestock feed. Dr. 
Huang adds: The passage concerning the sprouts is very 
interesting. Usually in the pharmacopoeia, the sprout is very 
short, typically less than an inch, when it is used to make 
“yellow curls.” The sprouts here are much longer. Moreover, 
it is unusual at this early date to see soy sprouts used as 
food, as well as the traditional medicine. The word nie may 
suggest food use. When the sprout has reached fi ve inches, 
very little bean will be left; the ratio of sprout to bean will 
have increased greatly. This indicates that it was probably 
used by some people as food, but not yet used this way 
popularly.
 Note 3. This is the earliest document seen (May 2014) 
that recommends letting soybean sprouts grow to a length of 
fi ve inches.
 The fi rst entry for hyacinth bean (biandou; Lablab 
purpureus, formerly Dolichos lablab) states: The fl avor is 
sweet and the nature is slightly warm. It dispels / alleviates 
the middle and lower gases [in the human digestive tract]. 
The second entry notes: Plant hyacinth beans by the fence 
[because it’s a climber]. Steam the pods. They are good to 
eat. (See Li 1958 #535).
 Note 4. This is the earliest document seen (May 2014) 
that mentions the hyacinth bean together with the soybean. 
(Translated by H.T. Huang, PhD, Jan. 2003).
 Huang (2000, p. 296) states that “soybean sprouts” 
(dadou huangjuan or “yellow curls”) are mentioned in this 
standard pharmacopoeia. Fermented black soybeans (shi) 
are listed as a middle-class drug; they are “bitter in taste, 
cold, and non-toxic” (p. 337). Jiang is listed as a lower-class 
drug, which is “salty, sour, and cold. It dispels heat, restrains 
anxiety, and counteracts the toxic side-effects of drugs, 
heated soups, and fi re.” Malt sugar (yitang) is fi rst mentioned 
in this book (p. 460). Two types of sea vegetables are given 
as cures for goiter (p. 575).
 Note 5. This is the earliest document seen (April 2019) 
that mentions sea vegetables.
 Hagerty (1917, p. 4) says that the Pieh lu (Ming i 
pieh lu, a Materia medica by Tao Hung-ching, 452-536 
CE) states: “The Shêng ta tou [gives 3 Chinese characters 
= 3 Cc], or Fresh soy bean, is useful as a remedy for the 
following diseases: Dropsical affections, gastric fever, 
paralysis, diffi culty in passing urine, bladder trouble, 
improper circulation of the blood, catarrh or improper 
fl owing of the fl uids of the vital organs, heart, liver, kidneys, 
stomach and bowels, chills, and poisoning from eating 
Aconite [a dried tuberous root of the monkshood, Aconitum 
napellus, formerly used as a sedative and anodyne]. If the 
Pai ta tou [Baidadou; white soy bean] is eaten for a long 
period it will cause the body to become heavy. When cooked 
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in a powder or meal-like form, it tastes good and sweet 
and is a good remedy for the following diseases: gastritis, 
fever, tumorous swellings, paralysis, inability to digest grain 
foods, and abdominal dropsy. This bean is grown in the level 
marshy land in the vicinity of Tai-shan mountain, and is 
harvested in the ninth month.”
 Note 6. This is the earliest document seen (Jan. 2019) 
that mentions whole soy fl our (yellow soybeans “cooked in a 
powder or meal-like form”).
 Note 7. Tai Shan mountain (5,048 feet high) in 
Shandong province, is 32 miles south of Jinan (W.-G. 
Tsinan). Considered as sacred for several thousand years, 
it was formerly an important place of pilgrimage. Many 
temples are along the road up and on the top.
 Note 8. Talk with H.T. Huang, PhD, expert on the 
history of Chinese foods. 2001. July 3. Looking at the 
Chinese-language edition of this book, he is fairly sure (but 
not certain) that the Chinese characters sheng dadou refer 
here to raw, uncooked mature soybeans and not to green 
vegetable soybeans or to “Fresh soy beans” (as Hagerty 
translates the term). This is clear because they are listed 
under and as a subset of soybean sprouts (“yellow curls”), 
which is the main item. These raw soybeans are called sheng 
dadou rather than simply dadou (“soybeans”) to more clearly 
differentiate them from soybean sprouts. It is understood that 
these raw soybeans must be cooked for a long time before 
they can be eaten or used medicinally.
 Hagerty (1917, p. 9): “It [the white {yellow} soy bean] 
is not poisonous and is a specifi c remedy for improper 
functioning of the heart, liver, kidneys, stomach and bowels. 
It is also used as a remedy for constipation, as a stimulant for 
the lungs, eradication of poison, improving the complexion 
by cleaning the skin of various impurities, and stimulating 
the growth and appearance of the hair.”
 Hagerty (1917, p. 29): T’ao Shih, in giving directions 
for his medical prescriptions, says: “If using the Hu tou bean, 
use two ‘Ta ma chun,’ or measures, of beans, while if using 
the Hsiao tou, or Small bean [azuki bean] use three ‘Ta ma 
chun,’ The Hu tou, or Foreign bean, which compared with 
the Hsiao tou is very small, is identical with the Yeh wan tou, 
or Wild wan tou, and the stem of the Yeh wan tou is called 
Wei [1 Cc].
 Hagerty (1917, p. 76-77): “Shih: The Shih [1 Cc], 
or Bean relish [fermented black soybeans] has an acrid 
bitter taste, and a cold effect upon the system, but it is not 
poisonous. It is used as a remedy for the following diseases: 
Injury from cold, headaches, chills and fever, malaria, 
serious poisoning, and other diseases. T’ao Yin-chü says that 
the Shih, or Bean relish, can be made a constant article of 
diet. But in the spring and summer season, when the weather 
is disagreeable, it is to be boiled or fried, and only that which 
has been steeped in wine should be used. This is extremely 
good.” The following is according to Kang Po’s method: 
“Use vinegar and wine and steeped bean relish, boil until 

the beans are dry and parched, mix together with some ‘Ma 
yu,’ or hemp seed oil, and again boil, cooking three times 
in all. Add some ground pepper and dried ginger. When all 
are mixed together it is ready to serve and is very good. At 
the present time this is given the name of Oily bean relish. 
People having foot disease frequently take this and steep it 
in wine and use the dregs to apply to the feet, which will be 
cured. The good quality, being fragrant, mellow, and of rich 
strong decoction, is found in the Hsiang-yang district, in a 
town called Ch’ien-t’ang. That which is in the middle part of 
the vessel has a stronger effect.”
 Hagerty (1917, p. 81): “Chiang [1 Cc], or Soy Sauce 
[Chinese miso]: The Chiang has a salty sour taste, and has 
a cold effect upon the human system. It is a remedy for the 
following diseases:” [Hagerty omits the medical text].
 Bretschneider (1882, part III, p. 2): Enlargement of the 
Shen Nung Pên Ts’ao Ching, adding 365 more drugs used 
during Han and Wei periods. An independent treatise. T’ao, a 
T’ang dynasty Buddhist monk, lived 452-536 CE.
 Note 9. This is the earliest document seen (May 2014) 
that mentions hemp seed oil.

7. Jia Sixie. 544 CE. Qimin yaoshu [Important arts for the 
people’s welfare]. China. Passage on soy reprinted in C.N. Li 
1958 #66, p. 66-67, and #295, p. 216-20. Translated by Shih 
Sheng-han 1958, 1962. [Chi]
• Summary: Wade-Giles reference: Ch’i Min Yao Shu 
(QMYS) by Chia Ssu-hsieh. Northern dynasties–Northern 
Wei (386-534 CE; established by nomadic people from the 
northern steppes). This is the world’s earliest encyclopedia 
of agriculture. H.T. Huang (2002) adds: “This is the most 
important book on agriculture or food technology ever 
published in China. At a remarkably early date it gives 
both general information and great detail about agriculture 
and food processing.” The QMYS is divided into 10 
books / fascicles (juan), and subdivided into more than 91 
consecutive parts.
 In his Preface, Jia Sixie states that the material in his 
book comes from four sources: (1) The Chinese classics; 
(2) Contemporary books, proverbs, and folk songs; (3) 
Information gathered from experts; and (4) His personal 
experience (“original material”).
 A partial English-language translation of the “original 
material” and commentary by Shih Shêng-han was published 
in 1958 (2nd ed. 1962). The numbered text below is based on 
the 1962 translation titled “A preliminary survey of the book 
Ch’i Min Yao Shu: An agricultural encyclopaedia of the 6th 
century.” 2nd ed. Peking, China: Science (Kexue) Press. x + 
107 p.
 Book 2. General comments. The best time to plant 
soybeans (dadou) and oilseed hemp (youma) depends on the 
climate and soil condition. “Realization of the importance 
of proper choice of season and soil.” These two factors are 
the key to agricultural success. A table (p. 33) shows: Best, 
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medium, and latest time for various operations: Planting 
spring soybeans: Best time–First ten days of the 2nd month. 
Medium–First ten days of the 3rd month. Latest time–First 
ten days of the 4th month. Also gives such times for azuki 
beans, male and female hemp, and sesame seeds. For making 
jiang: Best time–12th and 1st month. Medium–2nd month. 
Latest–3rd month. Making shi (fermented black soybeans): 
Best–4th and 5th month. Medium–20th day of 7th month 
until 8th month. Latest–None. In addition: Large dark-red 
beans (da chidou) should be planted in the 3rd lunar month, 
and harvested in the 6th month (See Li 1958 #385).
 Note 1. This is the earliest document seen hat uses the 
verb “harvest” as a verb in connection with soybeans.
 Note 2. The scientifi c- and common name of dark-red 
beans is unclear; it may well be another name for azuki 
beans.
 Chapter 4. Millets. It is best to plant millets on new 
fi elds (without a previous crop), or on a fi eld where the 
previous crop was soybeans. Best, medium, and least suitable 
soil / ground for planting various crops. Spiked millet: Least 
suitable–Following turnips or soybeans. Panicled millets–
Medium soil–Following soybeans. 1.3 Amount of seeds to 
be sown at different seasons: Soybeans: Best time–8 sheng/
mou (= 220 ml/508 square meters). Medium time–10. Latest 
time–12.
 Chapter 6, “Soybeans” (dadou):
 Note 3. The fi rst third (approximately) of this 
section is quotations from four early Chinese works and 
commentaries on them: (1) The Erya (Literary expositor) 
(ca. 150 BCE) says: “rongshu is the same as renshu.” Sun 
Yan’s commentary on the Erya explains that rongshu is the 
soybean (dadou).
 (2) According to the Guangya by Zhang Yi (Ancient 
dictionary: Enlargement of the Erya) (230 CE), soybeans 
(dadou) are called shu; azuki beans (xiaodou) are also called 
da. Hudou is jiangdou. Dr. Huang adds: The true identity of 
hudou is unknown.
 (3) The Guangzhi by Guo Yigong (Extensive records of 
remarkable things) (390 CE) says: When you plant the azuki 
bean (xiaodou), you can get three crops a year. The fl avor 
is good. Baidou (“white bean”) is coarse, large, and edible. 
Cidou (“prickly bean”) is also edible. Judou (“millet bean”) 
has a seedling which is like that of the azuki bean (xiaodou). 
The fl owers are purple. It can be used for fl our (mian). It 
is grown in a place called Zhuti within Jianin (in today’s 
Sichuan). Of soybeans (dadou), we have the yellow luodou 
(“drop bean”), the yudou (“imperial bean,” in which the bean 
is elongated), the yangdou (“poplar bean”), whose leaves 
are edible, and the hudou (“foreign bean”), which comes in 
green (qingdou) and yellow (huangdou) varieties.
 (4) According to the Bencao (probably Shennong 
Bencao Jing; Benjing) (Classical pharmacopoeia of 
Shennong, the Heavenly Husbandman) (100 CE), when 
Zhang Qian (W.-G. Chang Ch’ien) traveled to foreign lands, 

he brought hudou (“foreign bean”) seeds back to China.
 Note 4. Zhang went west along what is now called the 
Silk Road during the Former / Western Han dynasty, was 
gone for 11 years, and returned to China in 126 BCE. The 
hudou is now generally thought not to be a soybean.
 The Qimin Yaoshu then begins: So now (i.e., Later 
Wei), we have two kinds of soybeans (dadou), black and 
white, as well as changshao (“long tip”) and niujian (“cow 
path”) varieties. There are three kinds of azuki beans 
(xiaodou): The green (ludou), the red (chixiaodou), and 
the white (baixiaodou) varieties. There are also the yellow 
Korean bean (huang gaolidou), the black Korean bean (hei 
gaolidou), the yandou (“swallow bean”) and the bidou; all 
are varieties of soybeans (dadou). Then there are wandou, 
jiangdou, and laodou; all are varieties of azuki beans 
(xiaodou).
 Note 5. This is the earliest document seen (Nov. 2020) 
that mentions Korea in connection with soybeans.
 Note 6. This is the earliest Chinese-language document 
seen (May 2014) that uses the word baixiaodou to refer to 
white azuki beans.
 Spring soybeans (dadou): Plant them at the same time 
as the early grains; the middle of the 2nd lunar month is best. 
Use 8 sheng of seeds per mou. The second best planting time 
is the fi rst third of the 3rd lunar month; use 10 sheng per 
mou. The latest you can plant them is the fi rst third of the 
4th lunar month; use 12 sheng per mou. If you meet with late 
germinating weather, you can plant in the 5th or 6th lunar 
month, but you must increase the amount of seed used.
 The soil should not be overly fertile. After land has 
been harvested in the previous autumn, it can be planted 
sparsely. If the soil is too rich, you may get luxuriant growth 
but fewer pods. Harvest the crop late. The pods do not drop. 
If you harvest too early, the seeds will not be full. Use a 
drill to plant, so the seeds will be placed deep in the soil. 
The seedlings will be sturdy and have deep roots to reach 
the moisture in the soil. Pierce (?) once, plow once, and hoe 
several times.
 Mow / cut when all the leaves have fallen. When some 
leaves are left, it is harder to cut the stems. After mowing, 
quickly plow stubs under the soil. The soybean stubs dry out 
easily. If you do not plow them under, the soil will not retain 
moisture.
 To produce [soybeans] for animal feed (jiao), use a 
wheat fi eld as a base, and plant 3 sheng of seeds per mou. 
Broadcast the seeds and use a plow to form a narrow and 
shallow channel; level it plane. If the weather is dry, the 
stems will be coarse and sturdy, and the leaves sparse. If 
there are too few seeds, the seedlings will not grow tall; if 
the seeds are placed too deep, the seedlings will not be able 
to emerge from the soil.
 If the soil is too damp, fi rst plow deeply, then broadcast 
the seeds away from the plowed furrows and level the soil. 
Do not do this if the soil is not too damp.
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 In the 9th month, if you see leaves close to the ground 
turning yellow and about to fall, immediately harvest the 
crop. Even if the leaves do not turn yellow, they can easily 
start to rot. If you do not harvest, the wind will quickly strip 
the leaves, and the rain will rot the stem. The crop will be 
ruined.
 Book 2, “Cultivating cereal grains.” The best way 
to improve the soil is to plow under green beans (lüdou, 
probably Dolichos species rather than mung beans or green 
gram). Azuki beans or sesame seeds (huma) are next (Note 
7. Sesame seeds are not a legume and do not enrich the soil). 
It’s best to broadcast these densely in the 5th or 6th month, 
then plow them under [as green manure] in the 7th or 8th or 
eighth month. In the yield of spiked millet planted the next 
spring should be 10 sheng per mou. The effect is as good 
as adding the excreta of silk worms or well-rotted compost. 
Varieties of crops. The Chinese and English names of 7 
cereal crops and the number of varieties of each recorded in 
the QMYS are given; soybeans are not in this list. Fertilizing 
the ground: Succession of crops. This table is similar to a 
previous one but: For soybeans: Most favorable forerunner–
Spiked millet. For azuki beans the best forerunner is spiked 
millet or wheat. The QMYS was the fi rst book to state 
that using green manure is “the best thing to do.” The best 
preceding crops for plowing under as green manure are 
Dolichos beans (lüdou) or azuki beans. The next best crops 
are hemp, foxtail millet (su; Setaria italica), or sesame seeds. 
The least desirable are rapeseed / colza (wujing) or soybeans 
(dadou).
 Note 8. This is the earliest document seen (May 2014) 
worldwide that mentions rapeseed.
 Harvesting and storing crops. Soybeans: In the 9th 
month, when the lower leaves become yellow and fall, reap 
quickly. Different harvest dates are given for azuki beans and 
sesame seeds.
 Chapter 8 (Li 1958, p. 217)–Hemp: Be careful not to 
plant soybeans (dadou) mixed with hemp.
 Chapter 10–Barley or wheat: Upland (high) fi elds are 
good for cultivating cereal grains or beans.
 Note 9. This is the earliest document seen (May 2014) 
that gives basic formulas for fermented soyfoods or soy 
condiments such as jiang, soy sauce, etc.

8. Jia Sixie. 544 CE. Qimin yaoshu [Important arts for 
the people’s welfare (Continued)]. China. Passage on soy 
reprinted in C.N. Li 1958 #66, p. 66-67, and #295, p. 216-20. 
Translated by Shih Sheng-han 1958, 1962. [Chi]
• Summary: Continued: Book 3, “Culinary vegetables.” 
Chapter 14 (3.2.31 Li 1958, p. 217)–To plant melons, make 
a pit as big as a bowl. Place 4 melon seeds and 3 soybean 
seeds in the sunny side of the pit. After several leaves 
have expanded on the melon vine, pinch off the soybean 
seedlings. (Melon seedlings are too weak to break through 
the ground, so one should take advantage of the pushing 

force of germinating beans. Yet if the soybeans were allowed 
to grow, they would shadow the melon vine to disadvantage. 
Bean stalks when pinched give off a sap that moistens the 
soil. Never pull out the bean stalks, lest the ground become 
loosened and dry).
 Method #2 for growing melons (from Li 1958 #66): Use 
the raised fi elds method with raised rows. After the rains in 
the 6th month (July), plant Dolichos beans. In the 8th month, 
plow them under. Plow again in the 10th month, then start 
to plant melons. Every two steps, make a small pit the size 
of a plate with a mouth about 5 inches in diameter and a 
fl at bottom. Then plant melon and soybean (dadou) seeds, 
ten seeds each, in the pit. Add manure and soil, and cover it 
gently. Tamp it down with your feet. Pull out the beans and 
thin the melons as usual. When the spring grasses appear, 
the melons will come up and the leaves will grow quickly. In 
the 5th month (June) the melons will be ripe and their leaves 
luxuriant. They are not harmed by drought.
 Note 1. We are not told when to pull out the soybeans.
 3.4 Preservation of garden vegetables. 3.4.2. Perishable 
vegetables can be half-dried then conserved in jiang; they are 
called jiangcai. The QMYS recommends 6 vegetables to be 
preserved in this way.
 6.1 Fiber crops. The only plant discussed is hemp. 
Female hemp plants are cultivated mainly for their oil-rich 
seeds, are cropped for both their fi ber and their function in 
pollination. Use of wild kuzu (Pueraria) is mentioned in 
passing. 6.2 Tinctorial plants include indigo. Note 2. This is 
the earliest document seen (Aug. 2017) that mentions kuzu / 
kudzu.
 Book 7, “Animal husbandry,” discusses domesticated 
animals including horses, cattle, donkeys, mules, sheep, 
goats, pigs, geese, Chinese ducks, and other fowl.
 Chapter 45–On mulberry: Mentions azuki beans.
 Chapter 58 (7.3)–On rearing baby pigs: For feeding 
baby pigs, nursing is the best. If you must feed them some 
other way, using artifi cial feeds, they may not grow fat, so 
leave the baby pig with its mother in the same pen. Using 
foxtail millet (su) and soybeans (dou) may not be suffi cient. 
Bury some cartwheels (vertically) in the pen to form a 
feeding enclosure, enabling you to separate the baby pig 
from its mother. Scatter foxtail millet (su) and soybeans 
(dou) therein. The piglets will be able to go in and out freely 
and get enough to eat, so they will grow quickly. But the 
mother pig will not be able to reach the feed. Note 3. This 
is the earliest document seen (May 2014) concerning the 
feeding of soybeans or soybean products to pigs.
 Chapter 17, titled “Planting mallows,” advises to plant 
lüdou in the 5th or 6th month, and to plow it under [for use 
as a green manure] in the 7th or 8th month. Chapter 21, titled 
“Planting onions” (cong) recommends planting plant lüdou 
in spring and plowing it under in the 5th month. (See Li 
1958, #416).
 Note 4. This is the earliest document seen (May 2014) 
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that mentions lüdou.
 Chapter 57–Raising sheep. If you raise 1,000 sheep, 
within 3-4 months you should plant a batch beans [to help 
feed them].
 Chapter 60–Raising geese and ducks: Take the female 
ducks (hens) and do not mix them with the males (drakes). 
Feed the female ducks with foxtail millet (su) and soybeans 
(dou) until they are satiated. You should get 100 eggs from 
each female duck. Dr. Huang notes: They are raising the 
ducks for the eggs, not the meat. Note 5. This is the earliest 
document seen (May 2014) which mentions that ducks (or 
geese) are fed or eat soybeans.

9. Sun Simo. 655? CE. Qianjin yaofang [A thousand golden 
remedies]. China. Passage on soy reprinted in H.T. Huang 
2000. Undated. [Chi]
• Summary: Wade-Giles reference: Ch’ien Chin Yao Fang, 
by Sun SSu-Mo. Tang dynasty. Huang (2000, p. 614) gives 
the date as Tang, between 150 CE and 659 CE (p. 614). 
This work and its supplement have survived and together 
they form a veritable encyclopedia of the medical and 
pharmaceutical arts of Tang dynasty China. In this work, 
an entire chapter (Chap. 26) is devoted to diet therapy (p. 
136). It mentions that dried young soybean sprouts (dadou 
huangjuan) have medicinal properties (p. 296). It also 
mentions fermented black soybeans (shi) (p. 341). Also 
mentions malt sugar (yi) (p. 460).
 Bo (1982): In the literature of the T’ang dynasty it is 
not rare to use soy sauce for medicinal purposes. In the 
third volume of this work it is said, “If a dog bites a person, 
apply 2-3 tou-chiang-ch’ing (literally, “soybean chiang 
refi ned”) compresses a day. The fourth volume of this work 
states, “For pain in the fi ngers and toes, warm chiang ch’ing 
(“chiang refi ned”) and honey and apply as a compress.
 Williams (1988): The author was a well-known 
alchemist who lived 581-682, during the early T’ang 
dynasty. For a translation see: Nathan Sivin. 1977. Science 
& Technology in East Asia. New York: Science History 
Publications.

10. Su Jing (=Su Gong); et al. comps. 659 CE. Tang bencao 
[Tang dynasty pharmacopoeia]. China. [Chi]
• Summary: Wade-Giles reference: T’ang Pên Ts’ao, 
compiled by Su Ching (=Su Kung), et al. Tang dynasty. This 
book has been lost. See: Su Jing, ed. 659 CE. Xinxiu Bencao 
[Newly improved pharmacopoeia].
 Bretschneider (p. 44, No. 11) “The (3 Cc) T’ang Pen 
ts’ao or Materia medica of the T’ang dynasty. The Emperor 
Kao tsung issued about A.D. 650 a mandate for the revision 
and completion of the Shen nung Pen ts’ao and T’ao yin 
kü’s commentaries and additions (see above 7). This was 
undertaken by a commission under the superintendence of 
(2 Cc) Li tsi, a high offi cer. The new work comprised seven 
books and was generally styled (5 Cc) T’ang Pen ts’ao of 

Ying kung, the latter being a title of Li tsi. A few years later 
(2 Cc) Su Kung, another high offi cial, was appointed to 
revise and to complete it once more. (4 Cc) Chang Sun wu 
ki and 22 others were associated with him in the work. They 
added 114 new objects, and classed the whole under the 
heads of Minerals, Man, Quadrupeds, Birds, Insects, Fishes, 
Cereals, Vegetables, Fruits, Trees, Herbs, and natural objects 
not employed in medicine. This was called the (4 Cc) T’ang 
Sin pen ts’ao or New Pen ts’ao of the T’ang. The descriptive 
part of it extended to 20 books, with one book for the 
index. To this were added 25 books of pictorial illustrations 
representing natural objects, and 7 books of annotations 
explaining the drawings.”

11. Su Jing (=Su Gong); et al. comps. 659 CE. Xinxiu 
bencao [Newly improved pharmacopoeia]. China. Passage 
on soy reprinted in H.T. Huang 2000. [Chi]

• Summary: Wade-Giles reference: Hsin Hsiu Pên Ts’ao, 
compiled by Su Ching (=Su Kung), et al. Tang dynasty. 
The text of this book is identical to that of the Tang Bencao, 
which has been lost. Huang (2000). It mentions that dried 
young soybean sprouts (dadou huangjuan or “yellow curls”) 
have medicinal properties (p. 296). It states that fermented 
black soybeans (shi) are widely used as food. In the spring 
and summer when the weather is unsettled, fermented 
black soybeans are either steamed or pan-fried then soaked 
in wine, to make an especially good relish (p. 341). Its 
also states: Jiang is usually made from soybeans. Smaller 
amounts are made from wheat. Some types are also made 
from meat and fi sh; these are named hai and are not used 
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medicinally (p. 354). Also mentions malt sugar (yitang).
 Huang (2000, p. 134-36, 616) adds: Date: 659 CE, Tang. 
Title: The Newly Improved Pharmacopoeia. Edited by Su 
Jing (= So Gong) and a commission of 22 collaborators. This 
work was afterwards commonly but incorrectly known as the 
Tang Bencao (W.-G. T’ang Pên Ts’ao). It was lost in China, 
apart from manuscript fragments at Dunhuang (W.-G. Tun-
huang), but copied in 731 CE by Tanabe Fubito (a Japanese 
physician or medical student) and preserved, though 
incompletely, in Japan (at Ninnaji).
 Note 1. Talk with H.T. Huang. 2003. May 3. The Tang 
Bencao has been lost. But the exact same work (the entire 
text is identical) was rediscovered under the name Xinxiu 
Bencao; therefore the latter work is usually cited. The Tang 
Bencaozhu is a later commentary on the Tang Bencao, 
published within the Zhenglei Bencao (1082 CE), a Song 
dynasty work.
 This was the fi rst offi cial pharmacopoeia in any country 
worldwide, the fi rst compiled by imperial decree, the fi rst to 
be richly illustrated. The unusual history of this great work 
has been told by Needham (1986, p. 265-74, 570, 587). The 
illustrations in the original editions are all lost. However 
the table of contents and signifi cant parts of the text have 
been preserved in chapters 2 to 4 of the Qianjin Yifang 
(Supplement to A Thousand Golden Remedies) (660 CE). 
All this made it possible for the complete ancient text to be 
published in 1981.
 Letter from Dr. H.T. Huang, expert on the history of 
Chinese food and agriculture. 1996. Sept. 29. “The earliest 
document with an illustration of the soybean is probably 
the illustrated Hsin Hsiu Pên Ts’ao (Newly Improved 
Pharmacopoeia) (659 CE). Illustrations to this work are now 
lost, but some are preserved in the T’u Ching Pên Ts’ao of 
1061 CE and later in the Ch’ung Hsiu Cheng-Ho Ching-
Shih Cheng-Lei Pei-Yung Pên Ts’ao, generally known as 
Cheng Lei Pên Ts’ao (CLPT), 1249 CE (fi nal version), which 
remains available today. The entry on soybean (Dadou) in 
the CLPT includes a picture of the plant. A copy is attached.”
 Note 2. This is the earliest document seen (May 2014) 
that contains an illustration of a soybean plant.
 Needham (1986, p. 174): The Tang Bencao, compiled 
in c. 660 CE under the chairmanship of Su Jing (W.-G. Su 
Ching), was the fi rst Chinese work to mention the castor-oil 
plant (ma, Ricinus communis); how long the plant had been 
known in China before that time is unknown.
 Needham (1986, p. 264-74): This was the fi rst national 
pharmacopoeia, issued by royal decree, in any civilisation. 
Nearly 1,000 years would pass before a similar work was 
produced in Europe under government authority; that was 
the Pharmacorum... Dispensatorium, by Valerius Cordus, 
published in 1536 by the Municipality of Nuremberg [in 
today’s Germany]. Yet though it was also offi cinal, it was 
not national, and for that we have to wait for the fi rst London 
Pharmacopoeia of 1616, issued by royal proclamation for 

the whole country of England. Emperor Kao Tsung (Li Chih) 
came to the throne in 650 CE and in the following year he 
commissioned Li Chi (a famous general) and Yü Chih-Ning 
(a high civil offi cial) to superintend the preparation of a 
new pharmaceutical natural history, radically revised and 
improved. Published in 659 CE, this work “was a landmark 
of natural history at least as much as a treatise on materia 
medica. It was, so far as we know, the fi rst of the pandects 
to be richly illustrated.” The illustrations were of plants, 
animals, and minerals.
 Note 3. A pandect is a treatise covering an entire subject. 
“Although existing manuscripts do not all show it, we know 
that [this book]... fully maintained the red and black colour 
system of the T’ao Hung-Ching.” Unlike most later pandects 
“there is almost no quotation of authorities or differences of 
opinion; the information is set forth as if it were from the pen 
of one man... The result is a singularly fresh approach, as if 
everything had been written down anew.” The book had a 
rather sad history. Although so great a work, it was produced 
a couple of centuries before the beginning of printing in 
China, and must therefore have circulated only in manuscript 
form on the fl imsy medium of paper.” By the year 970 CE it 
had certainly become rare. The work is now accessible only 
through quotations and fragments. “Putting all of the pieces 
together one can say that we still possess the greater part 
of 12 out of the 20 text chapters” and its table of contents. 
The book had a close connection with the development of 
medical and scientifi c education in China and spread of 
medical-scientifi c culture to Japan. In 731 CE in Japan, 
Tanabe Fubito was copying this work.
 Bo (1982): This T’ang dynasty work states: “The 
majority of chiang varieties are made from soybeans, and 
very rarely use wheat or barley (mugi).”

12. Su Jing (=Su Gong); et al. comps. 659? CE. Tang bencao 
zhu [Commentary on the Tang Dynasty Pharmacopoeia]. 
China. Passage on soy reprinted in C.N. Li 1958 #297, p. 
220. Undated. [Chi]
• Summary: Wade-Giles reference: T’ang Pên Ts’ao Chu, 
compiled by Su Ching (=Su Kung); et al. Tang dynasty. 
Li (1958) says this was published in the late 650s. The 
original book is lost. But it is quoted in the famous Song 
dynasty work Zhenglei Bencao (W.-G. Chêng Lei Pên Ts’ao). 
(Reorganized Pharmacopoeia) (1082 CE), Vol. 25, compiled 
by Tang Shenwei (W.-G. T’ang Shên-Wei). Song dynasty. 
This is an important work.
 Note: Talk with H.T. Huang. 2003. May 3. The Tang 
Bencaozhu is a later commentary on the Tang Bencao, 
published within the Zhenglei Bencao (1082 CE), a Song 
dynasty work.
 The original book stated: You can use the soybean 
(dadou) to make sprouts. When these soy sprouts are dried, 
they are called “soybean yellow curls” (huangjuan). You can 
also use the [undried] sprouts as food. (Translated by H.T. 
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Huang, PhD, Jan. 2003).
 The hyacinth bean (biandou) is also called crow bean 
(quedou). It is striated, black and white (See Li 1958 #536). 
(Translated by H.T. Huang, PhD, May 2003).
 Hagerty (1917, p. 9): “The T’ang pên ts’ao chu 
(Commentary on the Materia Medica of the T’ang Dynasty 
period), states: ‘The Ta tou is utilized for growing Ya (1 Cc) 
or Bean sprouts–also called Nieh shêng (2 Cc). When these 
sprouts are dried they are called Huang chüan. They are used 
for food.’”
 Hagerty (1917, p. 35): “The Tan Pên chu (Footnote: See 
Bretschneider, Botanicon Sinicum, 1:44) (Materia Medica of 
the Tang Dynasty period), says: ‘The Ta tou beans were used 
to grow sprouts. The Nieh or Fresh sprouts were dried and 
then received the name Huang chüan, or Yellow sprouts.’”

13. Sun Simo. 660 CE. Qianjin yifang Qianjin yifang 
[Supplement to A Thousand Golden Remedies]. by Sun Simo 
(about +680). China. Passage on soy reprinted in Needham 
& Lu 1962, p. 460-61. [Chi]
• Summary: Wade-Giles reference: Ch’ien Chin I Fang, by 
Sun Ssu-Mo. Tang dynasty Huang (2000) states that Sun 
Simo was a famous Tang dynasty physician. Wilkinson 
(2000, p. 661) gives the author as Sun Simiao and translates 
the title as “Supplements to Prescriptions worth a Fortune.” 
The word “Fortune” is literally “one thousand catties of 
gold.”
 Needham and Lu (1962, p. 460-61) give extensive 
information from this book on the use of bean (including 
soybean) saponins as soaps and detergents cited in the Waitai 
Miyao (Important prescriptions from a distant post) (752 
CE)–which see.
 Note: This is the earliest document seen (Oct. 2017) that 
mentions soaps or detergents in connection with soybeans.

14. Meng Shen. 670 CE. Shiliao bencao [Compendium of 
diet therapy (Materia dietetica)]. China. Passages on soy 
reprinted in H.T. Huang 2000. [Chi]
• Summary: Wade-Giles reference: Shih Liao Pên Ts’ao, by 
Mêng Shên. Tang dynasty.
 Huang (2000) notes that this book emphasizes 
the relationship between nutrition and health, and the 
medicinal properties of foods. It was the fi rst of the 
Bencao compilations devoted to diet therapy (p. 116, 
135-36). It mentions that dried young soybean sprouts 
(dadou huangjuan) have medicinal properties (p. 296). It 
gives a recipe for cooking fermented black soybeans (shi) 
similar to that from the Xinxiu Bencao (Newly improved 
pharmacopoeia) (650 CE) (p. 341). It also discusses 
fermented black soybean sauce (shizhi; W.-G. shih chih), 
noting that an excellent product comes from Shan prefecture 
and describing briefl y how it is made: The fermented black 
soybean sauce (shizhi) from Shan prefecture is better than 
ordinary fermented black soybeans (shi). To make it, allow 

cooked soybeans to ferment to the yellow mold stage of 
soybean koji. For each tou (pint) [of soybean koji], add 4 
pints of salt and 4 ounces of pepper. [Note 1. Some water 
was probably also added]. It will be half done after 3 days 
in spring, two days in summer, and 5 days in winter. Add 5 
ounces of raw ginger to give it a clean, delicate fl avor (p. 
360-61). This work also mentions mung beans (p. 298) and 
malt sugar (yitang, p. 460).
 Hagerty (1917, p. 4) states: “The Shih liao pên ts’ao 
(Materia Medica, by Mêng Shen of the T’ang Dynasty, 
second half of the 7th century), says: ‘The Ta tou [soybean] 
has a cold effect upon the human system. When mixed with 
rice and pounded into a powder, it may be used as a remedy 
for reducing all kinds of infl ammatory swellings. It is used as 
a remedy for swellings or infl ammation in the region of the 
reproductive organs of both male and female. This remedy 
is prepared in the form of a poultice made by wrapping the 
bean paste in cotton cloth and applying to the diseased part. 
It is also a specifi c for poison from eating certain herbs. 
According to this work, if these beans are boiled into a liquid 
form, and the mixture taken, it will eradicate all poison from 
the system and cure gastric fever, paralysis, pains, diffi culty 
in passage of urine and other bladder troubles. It is also good 
for improper circulation of the blood, improper functioning 
of the heart, liver, kidneys, stomach, and bowels, and also 
a remedy for chills. When mixed together with the ashes of 
burned mulberry twigs and water, and boiled, it is used as a 
remedy for dropsy and swelling of the bowels. The yellow 
bean is a specifi c for paralysis, pains in thighs, improper 
functioning of the heart, liver, kidneys, stomach, and bowels, 
and constipation. It is also used to increase the lung power 
(?), make the body plump, and beautify the complexion. 
These beans are also cooked until they are of an oily 
consistency, mixed with hog’s fat, and taken in the form of 
pills in order to fatten and increase the strength of the body. 
This may also be used as a remedy to cure hoarseness.
 “’To prepare a remedy, take one “Shêng” (Chinese pint) 
of fresh Ta tou beans, forty-nine green bamboo sprouts about 
four inches (Chinese) long, and one “fen” (one-tenth of an 
inch) wide. Boil thoroughly in water, and take two doses, 
one during the day and the other at night–and also after 
each meal. Another method of utilizing these beans consists 
of washing them thoroughly, and grinding into a meal and 
combining with chicken’s eggs. This is eaten as a food and 
will cause man to live a long life. When fi rst eaten they will 
cause the body to become heavy, but after eating constantly 
for one year, they will cause the body to become light and 
also increase the power of the male reproductive organs.’”
 Hagerty continues his translation on p. 78 concerning 
fermented black soybeans (See also Bretschneider, 
Botanicon Sinicum 1:45): “The Shen-chou-fu, Liquid bean 
relish, is very much better than the ordinary bean relish and 
gives the following directions for its manufacture: Take some 
Ta tou beans [soybeans] and steam until yellow, to each tou 
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or peck, add four sheng or pints of salt, four liang or ounces 
of pepper. If made in the spring, let it stand for three days; if 
made in the summer let it stand for two days; if made in the 
winter let it stand fi ve days, when it is half ripe. Now add 
fi ve liang or ounces of fresh ginger and let it stand in order to 
clarify. The best method is to bury the vessel containing this 
mass in horse manure. When Ta tou [soybeans] cannot be 
obtained, the good bean relish can be used as a substitute.”
 Bretschneider 1882 (Vol. 1, p. 45): “12. The (4 Cc) 
Shi liao pen ts’ao, in 13 books, by (2 Cc) Meng Shen, a 
functionary of the T’ang, in the second half of the 7th 
century, a native of Ju chou (Honan). See his biography 
T’ang shu 252.”
 Note 2. This is the earliest document seen (May 2014) 
that mentions cotton cloth.

15. Kojiki [Kojiki: Record of ancient matters]. 712 CE. 
Japan. [Jap]
• Summary: This is Japan’s oldest chronicle. The mythical 
story of the origin of the soybean in Japan is as follows, from 
Philippi’s 1968 translation (p. 87): “Chapter 18. Opo-ge-
tu-pime produces food and is killed by Susa-no-wo. Again, 
[Susa-no-wo-no-mikoto] asked food of Opo-ge-tu-pime-no-
kami. Then Opo-ge-tu-pime took various viands out of her 
nose, her mouth, and her rectum, prepared them in various 
ways, and presented them to him. Thereupon Paya-susa-no-
wo-no-mikoto, who had been watching her actions, thought 
that she was polluting the food before offering it to him and 
killed Opo-ge-tu-pime-no-kami. In the corpse of the slain 
deity there grew [various] things: in her head there grew 
silkworms; in her two eyes there grew rice seeds; in her two 
ears there grew millet; in her nose there grew red beans [lit. 
“small beans,” probably azuki]; in her genitals there grew 
wheat; and in her rectum there grew soy beans. Then Kami-
musubi-mi-oya-no-mikoto [‘Divine Generative Force Deity’] 
had these taken and used as seeds.”
 Note 1. This is the earliest Japanese-language document 
seen (Nov. 2020) that mentions soy beans.
 Concerning the book, Reischauer and Fairbank (1960, 
p. 464-65) note: “The ‘Kojiki’ and ‘Nihon Shoki.’ The most 
important materials bearing on Japanese origins and the 
formation of the Japanese state are the early native records, 
but this is not for reasons of accuracy. The Kojiki (Record of 
Ancient Matters) was compiled only in 712 and the Nihon 
shoki (History of Japan, also known as the Nihongi) in 720. 
Infl uenced by eighth century concepts, the authors of these 
works obviously reshaped Japanese mythology and historical 
traditions to enhance the prestige and power of the ruling 
family and to create a false picture of long centralized rule 
and a respectable antiquity comparable to that of China. 
Although reasonably reliable on the later periods, their 
accounts of the early centuries are almost worthless as 
history...
 “The accounts of early history in the Kojiki and Nihon 

shoki were woven together out of a variety of myths, 
legends, genealogies, vague historical memories, and 
borrowings from Chinese philosophy and history. Frequently 
the two books fl atly contradict each other, of the Nihon 
shoki offers a series of variants of a myth or tradition.” In 
the Japanese creation myth, the fi rst deities to emerge were 
a sister and brother, Izanami and Izanagi, who, descending 
to earth, gave birth to the islands of Japan and a number of 
other deities, including a Sun Goddess called Amaterasu 
[also called Amaterasu-omikami, the Shinto Sun Goddess], 
and a male deity named Susa-no-o (also called Susa-no-wo). 
The Japanese state was said to be founded in 660 B.C. in 
Yamato, the area centering around the Nara Plain, a short 
distance inland from Osaka. The founder of the imperial line 
was said to be Jimmu, the “Divine Warrior.”
 Note 2. Historically, the Yamato emperors lived in the 
5th century A.D. “Since their direct lineal descendants still 
occupy the Japanese throne, the Japanese imperial family is 
by far the oldest ruling line on earth.”
 “The Kojiki is written partly in Chinese, partly in 
Chinese characters used phonetically to represent individual 
syllables of Japanese names or words, and partly in Chinese 
characters used to express the meaning of whole Japanese 
words. The result, naturally, is extremely diffi cult to read. 
The Kojiki deals largely with early myths and legends 
and dwindles to little more than genealogies for the rulers 
traditionally dated between 488 and 628.
 “The Nihon shoki, by contrast, is written in pure Chinese 
and becomes increasingly more detailed as it approaches its 
terminal date of 689.”
 Concerning azuki beans, Lumpkin & McClary (1994, p. 
37, based on Hoshikawa 1985) write: “The Kojiki states that 
when the god Susano no Mikoto came to earth, he killed a 
man and azuki sprang from the man’s nose...”
 Note 3. This is the earliest Japanese-language document 
seen (Nov. 2020) that mentions azuki beans.
 Harlan (1992, p. 45) notes that the source of soybeans 
suggests fl atulence.
 Note 4. This is the earliest document seen (Nov. 2020) 
that suggests fl atulence in connection with soybeans. 
However the word “fl atulence” does not appear in the text.

16. Chen Cangqi. 739 CE. Bencao shiyi [A supplement for 
the pharmaceutical natural histories]. China. Passage on soy 
reprinted in H.T. Huang 2000. [Chi]
• Summary: Wade-Giles reference: Pên Ts’ao Shih I, by 
Ch’ên Ts’ang-Ch’i. Tang dynasty. “The Pu-chou (in Shansi 
province) Shih has a salty fl avor and is not poisonous. It is 
considered a specifi c cure for the following diseases: [many 
are listed with treatments for each].”
 Hagerty (1917, p. 77. Translation of Wu 1848): “The 
Pên ts’ao shih i (See Bretschneider, Botanicon Sinicum, 
1:44 [sic, 1:45]) (Materia Medica, by Ch’en Ts’ang-ch’i 
8th century), says: ‘The Pu-chou (in Shansi province) Shih, 
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or Bean relish, has a salty fl avor and is not poisonous. It is 
considered a specifi c cure for the following diseases: N.B.–
The following text consists of an enumeration of various 
diseases and treatment, and is omitted.’
 Bretschneider 1882 (Vol. 1, p. 45): “13. The (4 Cc) 
Pen ts’ao shi i, in 10 books. This title may be translated by: 
Omissions in previous works of Materia medica, supplied by 
(4 Cc) Ch’en Ts’ang k’i, a functionary in San yüan hien (Si 
an fu, Shensi). He lived in the fi rst half of the 8th century.”

17. Wang Tao. 752 CE. Waitai miyao [Secret formulary from 
the outer terrace]. China. Passage on soy reprinted in H.T. 
Huang 2000, p. 371. [Chi]
• Summary: Wade-Giles reference: Wai T’ai Mi Yao, by 
Wang T’ao. Tang dynasty. Huang (2000, p. 371) also 
translates the title as “Important prescriptions from a distant 
post” and notes that this book advises: For ulcers, apply soy 
sauce (qingjiang; W.-G. ch’ing chiang) and sulphur powder.
 Bo (1982): This work advises, “Use chiang ch’ing and 
a special powder to cure gout.” From this we see that during 
the T’ang dynasty the word chiang ch’ing (soy sauce) was 
still being used.
 Needham & Lu (1962, p. 460-61) note that plant 
biochemists have long realized that saponins are valuable 
for use as detergents because “they have no deleterious 
effects upon the most delicate textile fabrics.” Although 
their detergent power may be weaker than that of modern 
detergents, they are better for use on silks than modern fat-
based soaps. In the Waitai Miyao, a interesting chapter titled 
“Bath beans” (zaodou; W.-G. tsao tou) is entirely devoted 
to washing and cosmetic preparations for personal hygiene. 
The author begins by quoting from the Qianjin Yifang 
(Supplement to A Thousand Golden Remedies, by Sun Simo) 
(about 680 CE) about the use of beans in secret formulas 
for washing and bathing. Wang Tao then gives about 220 
recipes involving many kinds of saponin detergent. Many 
of these are medicated detergents, which have drugs and 
perfumes added. There are two especially for face washing, 
fi ve for hair washing, and eight for bath soap. Among those 
is a powder, doumo, prepared from the soybean “in which 
saponins must certainly have been contained.”

18. Su Song; et al. 1061. Bencao tujing [Illustrated 
pharmacopoeia: Or, Illustrated treatise of pharmaceutical 
natural history]. China. Passage on soy reprinted in C.N. Li 
1958 #299, p. 220-21, and #331, p. 234. [Chi]
• Summary: Wade-Giles reference: Pên Ts’ao T’u Jing, 
by Su Sung, et al. Song dynasty. Li (1958, p. 220-21) 
cites this as Tujing Bencao (1061 CE) however Needham 
(1986) has convinced us to cite it as shown above. This is a 
noteworthy work, however the original has been lost. The 
following passage has come down to us in the Zhenglei 
Bencao (Reorganized pharmacopoeia) (1082 CE), Chapter 
25. Dried soybean sprouts (dadou huangjuan; “yellow 

curls”) and mature raw soybeans (sheng dadou). They grow 
in the plains near Taishan (the famous mountain near the 
birthplace of Confucius). You fi nd them everywhere. Dried 
soybean sprouts are derived from the fresh soy sprouts. After 
it has sprouted, you dry it and use it. Alchemical treatises 
call it “yellow curls” (huangjuan). There are two kinds 
of soybeans: Black and white. The black ones are used in 
medicine, the white ones are not. The very small ones are the 
male beans (dou); they are particularly good for medical use.
 The young plants (doumiao) grow to a height of 1-2 feet. 
The leaves are round with a pointed tip. The color is green. 
They are slightly hairy. The stem divides into branches. In 
the fall, they bear small, white or purple fl owers in clusters. 
They form pods (jia) more than one inch (cun) long, which 
may contains 3-4 seeds / beans. Small pods may contain only 
1-2 seeds / beans. The seeds fi ll the pods. When the leaves 
and the stems are full, then the beans are ready for harvest. 
There are early, medium, and late varieties. The shapes are 
large, small, round, or fl at. The colors are yellow, white, red, 
black, spotted / speckled / striped (ban), and dark brown. 
Soybeans are used to make jiang, fermented black soybeans 
(shi), tofu (fu), or soy sprouts (ya). They can be pressed to 
give soy oil (you), or they can be parched / fried (chao, with 
or without oil, probably without in this case) to give soynuts 
(guo, literally “fruit”). They can also be used to make soy 
fl our candy (tangmo). So the soybean has many uses. The 
pods are called jia, the leaves are called huo, the stems are 
called qi, and the seeds are called dou.
 Note 1. This is the earliest document seen (May 2014) 
stating that doumiao grow to a height of several feet. The 
term doumiao is used elsewhere to refer to long soy sprouts 
which were typically much smaller and more tender.
 Note 2. This is the earliest Chinese-language document 
seen (May 2014) that mentions soynuts, which it calls guo.
 Note 3. This is the earliest document seen (May 2014) 
that mentions brown or dark brown soybeans.
 Note 4. This is the earliest document seen (May 2014) 
which states that there are early, medium, and late varieties 
of soybeans.
 Note 5. This is the earliest document seen (Aug. 2016) 
that mentions soybean oil for what appears (from the 
context) to be food or therapeutic use. It is also the earliest 
Chinese-language document seen that uses the word you (a 
general term for all oil) to refer to soybean oil.
 Red azuki beans (chixiaodou) are also mentioned in this 
book. (See Li 1958 #387).
 And there is an entire section titled “Cowpeas” 
(jiangdou, Vigna sinensis) which says that it was widely 
cultivated in the northwestern provinces of China. (See Li 
1958 #476).
 And a section titled “Hyacinth beans” (biandou) with a 
long description. (See Li 1958 #537).
 There is also a section titled “Broad beans” (candou, 
Vicia faba) with six lines of description, including the 
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statements that it can be boiled, stir-fried, or made into 
fl our (fen). When these beans are fed to cows or horses, the 
animals grow well. The seedlings fertilize the fi elds. The 
stems can be used for fuel, and the leaves used for feed. The 
pods are shaped like silkworms–which is why they are called 
“silkworm beans” (candou). (See Li 1958 #641). Note 6. 
This is the earliest document seen (May 2014) that mentions 
broad beans (candou; Vicia faba) together with soybeans. 
(Translated by H.T. Huang, PhD, Jan. and May 2003).
 Note 7. The above text now exists only in the Sannongji 
(Records of the three departments of agriculture) (1760), by 
Zhang Zongfa.
 Needham (1986, p. 581, 281n) cites this as shown above 
noting: “Now preserved only in numerous quotations in 
the later pandects of pharmaceutical natural history.” On p. 
588 Needham has a second explanatory reference for: “T’u 
Ching (Pên Ts’ao). Illustrated Treatise (of Pharmaceutical 
Natural History). See Pên Ts’ao T’u Ching. He explains 
that the term T’u Ching originally applied to one of the two 
illustrated parts (the other one was a Yao T’u) of the Hsin 
Hsiu Pên Ts’ao of 659 CE. But by the middle of the 11th 
century CE these had become lost, so the Pên Ts’ao T’u 
Ching, by Su Sung was prepared as a replacement. The title 
“T’u Ching Pên Ts’ao was often later applied to Su Sung’s 
work, but wrongly–according to evidence in the Sung Shih 
bibliographies. Needham (1986) states that this was the 
fi rst document to mention fl ax in China (p. 174). Su Sung, 
also called Su Tzu-Jung, was a statesman and outstanding 
scientifi c thinker (p. 252, 281).
 Note 8. This is the earliest document seen (May 2014) 
that mentions soybeans whose color is spotted / speckled / 
mottled / striped (ban).
 Note 9. This is the earliest document seen (Oct. 2014) 
that mentions fl ax.

19. Su Sung [or Kou Tsung-shih]. 1061. Tu jing bencao 
[Illustrated pharmacopoeia, or Pharmaceutical natural 
history]. China. [Chi]*
• Summary: Wade Giles reference: T’u Ching Pen-Tsao. In 
“Translations Concerning the Pai Ta Tou (Soy bean) from 
the Chih Wu Ming Shih T’u K’ao,” Hagerty (1917, p. 6-8) 
notes that the T’u ching (T’u ching pên ts’ao), states: “The 
Ta tou huang chüan (gives Chinese characters = Yellow 
soybean + roll or coil), or Bean sprouts, and Shêng ta tou, 
or Fresh [Raw] soy beans, are grown in the marshy land in 
the vicinity of Tai-shan mountain. At present they are grown 
everywhere. The Huang chüan, or Bean sprouts, are grown 
from the Shêng tou (Fresh bean) and also are called Nieh 
[character; fresh sprouts (see p. 35)]. When these sprouts 
are grown they should be dried in the sun and preserved in 
this manner. The name used by the Fang Shu, or Medical 
Prescription books, is Huang chüan p’i [characters]. At 
present the sprouts are generally given to women after 
childbirth to purify their milk and increase their strength.

 “The Da dou, or Soy bean, has two varieties, white and 
black. These black beans are used medicinally, but the white 
variety is not. The very small variety is called the Hsiung tou 
[characters] (Male bean), and is considered to have excellent 
medicinal virtues, and may be made a constant article of diet 
without any bad effects upon the system. It is also employed 
medicinally in many ways. The fl uid made from this bean is 
very cooling to the human system, and is good for the cure 
of cinnibar [cinnabar, mercuric sulfi de, HgS] poisoning and 
all forms of poisoning from eating herbs, etc. When made 
into Fu [character], or Bean curd, it has a cold effect upon 
the human system and excites the temper. If it is fried and 
eaten, it has a heating effect. If they are soaked in wine they 
make a good remedy for the cure of colds. When made into 
Shih [character], or Bean relish [fermented black soybeans], 
it is very cooling to the system. The Huang chüan, or Bean 
sprouts, and Chiang [character; Chinese miso], or Soy sauce, 
both have a uniform or even effect upon the system.
 “If bean food is eaten by oxen, it has a warm effect 
upon their systems, but if eaten by horses, the effect upon 
them is cooling. Although one article of food, it produces 
different effects. Generally speaking, it is also suitable 
to use medicinally. As a cure for poison from eating Wu 
t’ou (Aconite), it is better than the ‘Hsien fang,’ or Fairies’ 
prescription. If the Huang, or yellow variety [of soy bean], 
is ground into a powder and eaten, it will satisfy the hunger 
during the time of famine. If these bean foods are eaten too 
freely during a short period, the body will become heavy, but 
if eaten for a long period you will feel as usual.
 “The ancient prescription books had a purple soup 
which was a good remedy for purifying the blood, curing 
colds, relieving general oppressiveness of the body, etc. 
This remedy will have good effect if taken two days after 
childbirth. Another prescription is made as follows: Take fi ve 
‘Shêng,’ or pints, of selected Wu tou [characters], or Black 
[soy] beans, wash clean and soak in one and one-half ‘tou,’ 
or peck measures, of wine. Fry the beans and wait until the 
smoke is gone and dip the whole in wine. When the wine has 
turned into a red-purplish color then remove the beans. The 
measure of the dose which may be taken can be regulated 
according to your needs. The ordinary dose is three ‘chan,’ or 
cups, during the day and night.
 “N.B.–Balance (about six rows of characters) of Fu 
fang, or Medical Prescriptions, is omitted.”
 Huang (2000, p. 296-97). This work “states that the 
‘white sprouts from the mung bean, lüdou, are considered 
a delicacy among vegetables’” (Footnote: C.N. Li 1958, p. 
272), suggesting that they were superior to soybean sprouts.
 Letter from Dr. H.T. Huang, expert on the history of 
Chinese food and agriculture. 1996. Sept. 29. “The earliest 
document with an illustration of the soybean is probably 
the illustrated Hsin Hsiu Pên Ts’ao (New, Improved 
Pharmacopoeia), 659 CE. Illustrations to this work are now 
lost, but some are preserved in the T’u Ching Pên Ts’ao of 
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1061 CE and later in the Ch’ung Hsiu Cheng-Ho Ching-
Shih Cheng-Lei Pei-Yung Pên Ts’ao, generally known as 
Cheng Lei Pên Ts’ao (CLPT), 1249 CE (fi nal version), which 
remains available today. The entry on soybean (Dadou) in 
the CLPT includes a picture of the plant. A copy is attached.”
 Joseph Needham. 1986. Science & Civilisation in 
China. Vol. 6, Part 1, p. 281. The “emperor Jen Tsung, 
ordained in 1057 CE another pandectal treatise, entrusting 
its preparation” to four highly qualifi ed men, including “the 
outstanding scientifi c thinker and statesman Su Sung... A 
new procedure was now adopted, an imperial rescript being 
sent to all the prefectures and hsien cities of the empire 
instructing governors and magistrates to have drawings 
made of the most important drug plants of their regions. 
In due course, more than a thousand of these reached the 
capital.” This measure was intended to improve the drawings 
of the previous century and restore the lost iconography 
of the Thang [T’ang] dynasty. “But the upshot was two 
treatises rather than one.” The fi rst compilation by Chang 
Yü-Hsi was published in 1060 CE. “Su Sung in his turn 
brought out in 1061 CE the Pên Ts’ao T’u Ching (Illustrated 
Pharmacopoeia, or Pharmaceutical Natural History), not all 
pictures but containing much text different from Chang’s, as 
we know from the later pandects, which always quote them 
separately. Both these works were greatly appreciated–and 
not in China only.” Footnote e: The title of this work “was 
often afterwards quoted inverted as Thu Ching Pên Ts’ao, 
even by high authorities, but wrongly according to evidence 
from the Sung bibliographies.”

20. Tang Shenwei. comp. 1082. Jingshi zhenglei beiji 
bencao [The classifi ed and consolidated armamentarium 
of pharmaceutical natural history]. China. Passage on soy 
reprinted in C.N. Li 1958 #299, p. 220-221. [Chi]
• Summary: Wade-Giles reference: Ching-Shih Chêng Lei 
Pei-Chi Pên Ts’ao, compiled by T’ang Shên-Wei. Song 
dynasty. See Zhenglei Bencao (1082).
 Note: This is not a duplicate of the previous record; 
however Joseph Needham prefers to cite this Chinese title.

21. Tang Shenwei. comp. 1082. Zhenglei bencao 
[Reorganized pharmacopoeia]. China. Passage on soy 
reprinted in C.N. Li 1958 #299, p. 220-221. [Chi]
• Summary: Wade-Giles reference: Chêng Lei Pên Ts’ao, 
compiled by T’ang Shên-Wei. Song dynasty. Needham 
(1986, p. 561) says that the full title of this work (in W.-G.) 
is Ching-Shih Chêng Lei Pei-Chi Pên Ts’ao. This important 
work discusses the medicinal properties of foods. Chapter 25 
states that the soybean (dadou) can be used to make sprouts. 
When these sprouts are dried, they are called “yellow curls” 
(huangjuan). You can also use the [undried] sprouts as food.
 Chapter 25 also contains a long passage from the 
Bencao Tujing (Illustrated pharmacopoeia) (1061 CE) 
on dried soybean sprouts (“yellow curls”), fresh soybean 

sprouts, and mature dry soybeans (which see).
 Chapter 25 states that fermented black soybean sauce 
(shizhi; W.-G. shih chih) from Shan or Shanzhou (same as 
today’s Shaanxi province) can be kept for years without 
deterioration.
 Note 1. This passage suggests that this type of shizhi was 
a fermented product which would keep as long as today’s soy 
sauce. If this is true, then shizhi would be a precursor of the 
soy sauce (jiangyou) that originated in China in the late Song 
dynasty (Huang 2000, p. 361).
 The next passage appears in a much later book titled 
Sannongji, by Zhang Zongfa (W.-G. San Nung Chi, by 
Chang Tsung-Fa) (Records of the three departments of 
agriculture) (1760 CE). Young soybean plants (doumiao) 
grow to a height of 1-2 feet (chi). The leaves are round 
with a pointed tip; their color is green (qing) and they have 
hairs (mao) on the surface. One stem divides into branches. 
In the fall, white fl owers appear; they are white or purple, 
and grouped together. The pods (jia) are more than an inch 
(cun) long, and they typically contain 3-4 seeds, or at least 
1-2 seeds. The seeds fi ll the pods. The pods grow separately 
from the leaves. The varieties are early, middle, and late. The 
pods are either large or small, round or fl at. The colors of the 
seeds are yellow, white, red (chi), black, spotted / speckled 
(ban), or dark brown. You can [use the seeds to] make jiang 
or fermented black soybeans (shi), tofu (fu) or sprouts (ya). 
You can press them to give yield oil (you). You can roast / fry 
(chao) them to give nuts (guo; soynuts). You can make candy 
from grain sweetener (tangmo). It has many uses. The pods 
are called jia. The leaves are called huo. The stems are called 
qi. The seeds are called dou. (Translated by H.T. Huang, 
PhD, Jan. 2003).
 Note 2. This is the earliest document seen (May 2014) 
that mentions red (chi) soybeans.
 Also mentions malt sugar (yitang) and gluten (Chap. 
25). (See Huang 2000, p. 296, 460 {malt sugar}, 498 
{gluten}, 611). This work was enlarged in 1116 CE and 
retitled Chêng-Ho Hsin-Hsiu Ching-Shih Chêng-Lei Pei 
Yung (New revision of the classifi ed and consolidated 
armamentarium pharmacopoeia of the Chêng-Ho reign 
period). It was then re-edited 1204 CE in Jurchen Chin, and 
defi nitively republished 1249 CE in Yuan; later reprinted 
many times. See also Hummel (1941).

22. Gou Zong-shi. 1115? Tujing yanyi bencao [Sung dynasty 
pharmacopoeia]. China. Undated. [Chi]*
• Summary: Wade-Giles reference: T’u-ching Yen-i Pen-
ts’ao, by Kou Tsung-shih. Northern Song dynasty. Address: 
China.

23. Kou Zongshi. 1116. Bencao yanyi [Dilations upon 
pharmaceutical natural histories]. China. Passage on soy 
reprinted in C.N. Li 1958 #300, p. 221. [Chi]
• Summary: Wade-Giles reference: Pên Ts’ao Yen I, by K’ou 
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Tsung-Shih. Song dynasty. An important work. In Chapter 
20, the section titled “Whole dry soybeans” (uncooked, 
sheng dadou) after describing the different colors and kinds 
of soybeans (already found in many earlier documents) it 
states that soybeans can be ground and made into tofu (fu), 
and eaten.
 Red azuki beans (chixiaodou) are also mentioned in this 
book. (See Li 1958 #388). (Translated by H.T. Huang, PhD, 
Jan. 2003).
 Dr. H.T. Huang (personal communication, 5 June 1993) 
notes that this book states: “Keep chewing (massaging) 
wheat fl our and it will yield mianjin (wheat gluten).”
 Gai & Guo (2001, p. 44): This book was written by Ke 
Zhong-Xiang, who wrote: There are three kinds of immature 
raw soybeans: green, brown and black. The larger ones 
come mainly from Jiangsu, Zhejiang, Hunan, and Hubei; the 
smaller ones are from other places.
 Needham (1986, p. 283-87): Emperor Hui Tsung, a 
remarkable man, came to the throne in 1101 CE. His court 
was a “veritable entourage of virtuosi, appreciative of all the 
best that the art, the science and the technology of the time 
could perform.” A major of event was the presentation to 
his throne of an “entirely original treatise on pharmaceutical 
natural history, by a hitherto unknown Medical Offi cer,” 
K’ou Tsung-Shih. It was printed in 1119 by the writer’s 
nephew, K’ou Yo. He wrote passages of “cardinal importance 
about the lodestone and the magnetic needle, recording 
induction and polarity, with a description of the fl oating 
compass,” a statement on magnetic declination, and an 
attempt to explain it, all about 60 years before anything 
was known about magnetic polarity in Europe. He also 
discussed various fossils, and was perhaps an even better 
mineralologist and geologist than a botanist. In Chapter 17, 
he also discussed insect pests and their natural enemies (p. 
525).
 A modern edition was published in 1937 by Commercial 
Press.

24. Zhang Cunhui. comp. and ed. 1249. Chong xiu Zhenghe 
jing shi zheng lei beiyong bencao (Zheng lei bencao) [New 
revision of the pharmacopoeia of the Chêng-Ho reign-period; 
the classifi ed and consolidated armamentarium]. China. 
Modern version published in Shanghai by Shang wu yin shu 
guan (1922?). 30 juan. [Chi]*
• Summary: Wade-Giles citation: Ch’ung-hsiu Cheng-Ho 
ching-shih cheng lei pei-yung pen ts’ao (Generally known as 
Chêng lei pen ts’ao–CLPT), by Chang Ts’un-hui.
 Letter from Dr. H.T. Huang, expert on the history of 
Chinese food and agriculture. 1996. Sept. 29. “The earliest 
document with an illustration of the soybean is probably 
the illustrated Hsin Hsiu Pên Ts’ao (New, Improved 
Pharmacopoeia), +659. Illustrations to this work are now 
lost, but some are preserved in the T’u Ching Pên Ts’ao of 
+1061 and later in the Ch’ung Hsiu Cheng-Ho Ching-Shih 

Chêng Lei Pei-Yung Pên Ts’ao, generally known as Chêng 
Lei Pên Ts’ao (CLPT), +1249 (fi nal version), which remains 
available today. The entry on soybean (Dadou) in the CLPT 
includes a picture of the plant. A copy is attached.” This 
illustration shows a soybean plant unconnected from the soil; 
it has 4 main branches, with two sets of pods and at least 3 
leaves on each branch.
 Joseph Needham. 1986. Science & Civilisation in 
China. Vol. 6, Part 1, p. 288-91. In +1129 Hangchow, a 
lovely city with lake and hills, was chosen as the new capital 
of the Southern Sung dynasty. The Sung government was 
established there in +1133. Life settled down to normal in 
Hangchow (with its sumptuous Imperial Medical College) 
and the great 13th century began. A need was felt to unify 
the pandects, marrying Thang’s Chêng-Ho... to Kou’s... Yen 
I. This was accomplished fi rst by Hsü Hung about +1233, 
but not with great success. “But curiously it was not in 
the opulent atmosphere of Hangchow that the most lasting 
work of the period was done. This happened in the less 
cultivated north, where a scholar-printer, not a naturalist, 
Chang Tshun-Hui combined the Chêng-Ho... with the... Yen 
I by the scissors-and-paste method of Ch’en Ch’êng, yet so 
honestly and meticulously that it went into more editions 
through the centuries afterwards than any other of the 
pandects. Its name was the Ch’ung-Hsiu Chêng-Ho Ching-
Shih Chêng Lei Pei-Yung Pên-Ts’ao (New Revision of the 
Pharmacopoeia of the Chêng-Ho reign-period; the Classifi ed 
and Consolidated Armamentarium). Chang Tshun-Hui lived 
and worked at P’ing-yang in southern Shansi, fi rst under the 
Chin Tartars till +1234 and then under the Mongols of the 
early Yuan before their conquest of all China. The date of 
this joint edition, now so familiar in facsimile reproductions, 
was +1249; it was well printed an excellently illustrated. An 
unparalleled number of editions followed down to the +17th 
century, the most notable of which perhaps was a Ming 
reprint of +1468 in substantial folio size. A page from this is 
shown in Fig. 56 (p. 293). The Ch’ung-Hsiu... Pên Ts’ao has 
been well known in the Western world since A.W. Hummel 
(see bibliography p. 633) gave a description of it in 1940. It 
is interesting, moreover, that one of the versions of this book 
was among the Chinese scientifi c works to fi nd its way into a 
European library” in Bern, Switzerland.

25. Zhao Xigu. 1250? Tiaoxie leibian [Compilation of 
harmonious variations]. China. Passage on soy reprinted in 
C.N. Li 1958 #117, p. 85. Undated. [Chi]
• Summary: Wade-Giles reference: T’iao Hsieh Lei Pien, 
by Chao Hsi-ku. Date is estimated as 13th century–probably 
Southern Song dynasty. The section titled “Grain foods” 
states: The soybean (dadou) is black, white, green (qing), 
yellow, dark brown, and spotted / speckled (ban) in color. Its 
nature is neutral [not warming or cooling]. If you fry it, its 
nature becomes hot. If you boil it, its nature becomes cool. 
If you use make a soup of it, its nature becomes very cold. 
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If you ferment it to make jiang [a thick, chunky sauce], its 
nature becomes neutral. When cattle eat it, it is warming. 
But when horses eat it, it is cooling. So even though it is one 
food, it has different effects. It contradicts the fi ve kinds of 
seng (ginseng is one type of seng) and the dragon’s spleen 
(lungdan). (Translated by H.T. Huang, PhD, Aug. 2002). Dr. 
Huang adds: The meaning of the last sentence is not clear.
 Note: This is the earliest document seen (May 2014) that 
mentions green (qing) mature soybeans.

26. Hu Sihui. 1330. Yinshan zhengyao [Principles of correct 
diet]. China. Passage on soy reprinted in Buell and Anderson 
1999, p. 515-17. [Chi]
• Summary: Wade-Giles reference: Yin Shan Chêng Yao, 
by Hu Ssu-Hui. Yuan. Reissued in 1456 CE by imperial 
order. Huang (2000) shows that this celebrated Yuan 
nutritional treatise is a rich source of information about 
Chinese food and drink. One of China’s two best known 
and most important medieval and premodern works on diet 
therapy materia medica, it contains food prescriptions and 
was the offi cial nutritional guide for the royal household. 
The author was the dietician at the Yuan (Mongol) court 
Fortunately modern editions are available. (p. 135, 137-
38). Huang (2000) notes that this work mentions fermented 
black soybeans (shi) (p. 341), and says that in countering 
the toxicity of foods, soybean jiang (doujiang) is superior 
to fermented wheat jiang (mian jiang) (p. 357). It also 
discusses: Red fermented rice (p. 196; also called red 
ferment, hongqu in pinyin, or hung ch’ü in Wade-Giles; it is 
made with the Mold Monascus purpureus Went, and used as 
a natural red coloring agent). Distilled wine (p. 227). Five 
types of dairy products (p. 256). Malt sugar (tang) (p. 460). 
Pasta-making, including steamed buns (mantou) and wheat 
fl our noodles (mian, miantiao) (p. 476, 484). Sea vegetables 
(haicai) are mentioned as a cure for goiter (p. 576). Three 
recipes for curing beri-beri (jiaoqi, W.-G. chiao-chhi) are 
given (p. 581).
 Wilkinson (2000, p. 649) states that after the Han 
dynasty, recipe books were called shijing (“food treatises”), 
and after the Tang, shipu (“recipe manuals”) or shidan in 
the later empire. Most have been lost. One that survives, 
a treatise on diet written for the khan by the Muslim court 
doctor, the Mongolian Hoshoi (Husihui), titled Yingshan 
Zhengyao (Essentials of eating and drinking)” has been 
translated into English.
 English translation: Buell, Paul D.; Anderson, Eugene 
N., trans. 1999. A soup for the Qan: Chinese dietary 
medicine of the Mongol era as seen in Hu Szu-hui’s Yin-shan 
Chêng-yao. London: Kegan Paul International. 715 p. 2nd 
edition published in 2010.
 Section 3 (p. 515-17) states: “Soybeans are sweetish in 
fl avor and neutral and lack poison. They decrease demon 
qi, control pain, and drive out water. They expel heat of the 
stomach, bring down blood stasis, and counteract the poisons 

of various drugs. They are made into tofu. Tofu is cooling 
and moves the qi.”
 Yan-Kit So. 1992. Classic Food of China (p. 28-29). 
One food book, written toward the end of the short Yuan 
dynasty (1279-1368 CE), “is remarkable for both its content 
and infl uence. Yinshan Zhengyao or The Principles of 
Correct Diet was written in Chinese by Hoshoi (or Hu Sihui 
in Chinese) who was the Imperial physician and dietitian 
from 1314 to 1321.” Next to nothing is known of his life, not 
even his nationality; “some say that he was a Mongol, others 
that he was a Uighur, and still others that he was a Naiman. 
His book, which is based on ancient Chinese theories on 
medicine and herbs, is about food cure and nutrition, and 
refers to the Yin and Yang principles relating to the cooling 
and heating elements in the viscera. Besides admonitions 
and advice for those who wish to nourish their lives, such 
as pregnant women and nursing mothers, he prescribes 
remedies which use every known ingredient from land and 
water. As such, his book is indispensible to anyone who 
wishes to research the specialised fi eld of Chinese food 
cures. The general reader will fi nd the woodcut illustrations 
both fascinating and humorous (see illustrations, pp. 30-33).”
 Needham (1984, p. 592) says this book is mainly about 
defi ciency diseases, with the aphorism “many diseases can 
be cured by diet alone.”
 Lu, Gwei-Djen; Needham, Joseph. 1951. “A 
contribution to the history of Chinese dietetics.” Isis–History 
of Science Journal 42:13-20. April. The Yinshan Zhengyao 
discusses early Chinese treatments for beri-beri.

27. Chia Ming. 1350. Yinshi xuzhi [Essentials of food and 
drink]. China. A 1968 edition appears in Yin-chuan p’u-lu, 
compiled by Yang Chia-lo. [Chi]
• Summary: Wade-Giles reference: Yin Shih Hsü Chih, by 
Chia Ming. Late Yuan to early Ming dynasty.
 Huang (2000) states that this book discusses food 
antagonisms and incompatibilities (p. 135). One of the 
two best known and most important works on diet therapy 
during the late medieval period, it is concerned mainly 
with prevention. The author reached the venerable age of 
100 years in 1368, when the Ming dynasty was founded, 
and died six years later. Thus, he was a living testimony to 
his teachings. Huang summarizes some information on the 
structure and contents of the work fi rst given in English by 
Mote (below), then notes that the work, with its emphasis on 
poisonous and incompatible foods, “tends to be somewhat 
alarmist in tone, and could give the impression that eating 
was a highly hazardous occupation” (p. 137-39). It mentions 
tofu (p. 324). In Chapter 2 it says succinctly: Wash wheat 
fl our (fu) to get wheat gluten (mianjin). It is sweet and 
cooling, but when fried, it becomes a heating food. Since it 
is not easily digested, it should be avoided by children and 
those who are sick (p. 501).
 F.W. Mote notes in K.C. Chang’s Food in Chinese 
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Culture. (1977, p. 227, 230) that this fascinating book 
(Essential knowledge for eating and drinking, published in 
1368) stresses prevention rather than treatment of disease. 
The author was from a wealthy family in Hai-yen in northern 
Chekiang, and had held a minor government post at the end 
of the Yüan dynasty. He was in his hundredth year of age 
in 1368 when the Ming dynasty was founded, and the Ming 
founder (Chu Yüan-chang, ruled 1368-98) summoned him 
to the court to honor him for his longevity. In the polite 
conversation that ensued, the emperor of course asked 
him the secret of his long life, to which Chia replied: “The 
essential is to be most cautious about what one drinks and 
eats.”
 This book is divided into 8 chapters. Chapter 2 concerns 
the fi fty kinds of grains, including legumes and some 
seeds used for food. In Chapter 2, the following appears: 
“Soybeans: their fl avor is sweet; when raw, their character is 
warm, and when fried [or cooked] it becomes hot. They are 
slightly toxic. Eaten in excess they block the lungs, produce 
phlegm and arouse coughing, induce ulcerated sores, and 
cause a person to become yellow of face and heavy of body. 
They must not be eaten together with pork. Small greenish 
black beans, also red and white beans [probably azuki], are 
similar to soybeans in fl avor and character. None should be 
eaten with fi sh or mutton.”
 Note: This is the earliest document seen (Dec. 2020) 
stating that soybeans are slightly toxic, Address: China.

28. Zhu Xiao. 1406. Jiuhuang bencao [Treatise on wild 
food plants for use in emergencies]. China. Passage on soy 
reprinted in C.N. Li 1958 #309, p. 223. [Chi]
• Summary: Wade-Giles reference: Chiu Huang Pên Ts’ao, 
by Chu Hsiao. Ming dynasty. This is an important work. The 
section titled “Yellow soybean seedlings” (huang doumiao) 
states: Nowadays you fi nd them everywhere. They are 
often planted in fi elds or in vegetable gardens. The young 
plants grow to a height of 1-2 feet. The leaves are similar in 
shape to those of the black soybean, but they are larger. The 
pods are somewhat fatter and larger than those of the black 
soybean. The fl avor of the leaves is sweet.
 For famine use: Remove the tender leaves from the 
seedlings and cook / boil until done. Soak them in water and 
wash well [probably before cooking]. Flavor with oil and 
salt, then eat. Or, you can remove the young pods, cook and 
eat (the whole pods). Or you can remove the beans from 
the pods, cook, and eat. Or you can remove the beans, grind 
them, and mix them with fl our to make ‘fl our foods’ [such as 
pasta].
 The section titled “Jack bean seedling” (daodoumiao) 
contains two passages on this subject. (See Li 1958 #510). 
(Translated by H.T. Huang, PhD, July 2001). Dr. Huang 
adds: This is the most famous “Famine herbal.”
 Note: This is the earliest document seen (May 2014) 
that describes: (1) eating the whole pods of young soybeans, 

(2) eating green vegetable soybeans; or (3) grinding the 
immature green beans for use with fl our.
 Gai & Guo (2001, p. 45): This book was written by 
Zhu Shu, who wrote: Soybeans are now everywhere. Every 
family grows them in their nursery. The plant is about 1-2 
feet tall with leaves similar to those of the black bean plant. 
Their pods are bigger than those of the black bean, and 
their leaves taste a little sweet. For disaster relief, the young 
leaves can be collected, fried, and seasoned with salt and oil, 
or the pods can be boiled or ground, of the young seeds can 
be shelled, then boiled or ground for food to eat.
 Huang (2000. p. 143-44) notes that the entire text of 
this book is included as chapters 46-59 of the Nongzheng 
Quanshu (Complete treatise on agricultural administration) 
(1639 CE), the major work on agriculture in the Ming 
dynasty.
 Needham (Botany VI:1, 1986, p. 331-41): The author 
was born about 1360 CE and was made Prince of Chou 
(Chou Wang) in 1378 CE, hence the posthumous title Chou 
Ting Wang by which he has always been known. In 1381 CE 
he was “enfeoffed” with the district of Kaifeng in Honan, 
the old Sung capital. The book was published in 1406 and 
was probably written in response to serious fl oods, droughts, 
and locust plagues. The fi rst edition contains descriptions 
and illustrations of 414 species of plants, 276 of which 
were entirely new, and only 138 known from earlier books 
on pharmaceutical natural history. George Sarton in his 
Introduction to the History of Science (1947, vol. 3, p. 1170) 
called it “the most remarkable herbal of medieval times.” It 
is a work of great originality. In discussing wild Lathyrus 
palustrus (shan li tou), a legume, the author noted that it had 
“sweet-tasting seeds fl at like those of the wild soya bean (lao 
tou).”
 Bray (1984, p. 67) states that this work describes over 
400 wild plants that could be eaten in time of famine.
 Bretschneider (1895, Botanicon sinicum, III, p. 9) says 
of this work: “a treatise on plants which can be used for 
food; accompanied with woodcuts dating from the end of the 
14th century. (See Botanicon sinicum I, p. 49-53).”

29. Congshu jicheng chubian [Collected collecteana]. 1473. 
China. [Chi]*
• Summary: Wade-Giles reference: Ts’ung Shu Chi Ch’êng 
Ch’u P’ien. An anthology with no author given. Ming 
dynasty.
 The Bencao Gangmu (The great pharmacopoeia) (1596, 
by Li Shizhen) refers to type of soy wine called tou-lin 
chiu (“bean soak wine”) which is described as a sake-like 
fermented alcoholic beverage made from black soybeans. 
A recipe is given and it is stated that the Ts’ung-shu chi-
ch’eng ch’u-p’ien (1473) said that it cures post-partum white 
sickness, apparently an affl iction suffered after the birth of a 
child.
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30. Lu Yung. 1494. Shuyuan zaji [Miscellanies from the 
soybean garden]. China. Passage on soy reprinted in C.N. Li 
1958 #136, p. 94. [Chi]
• Summary: Wade-Giles reference: Shu Yüan Tsa Chi, by Lu 
Yung (lived 1436-1494). Ming dynasty. The section on the 
“Etymology of buckwheat” mentions the fi ve sprouts that 
are used in Chinese medicine: Setaria millet, panicum millet, 
buckwheat, soybeans (dou, written with the “grass radical” 
on top), and wheat (mai). (Translated by H.T. Huang, PhD, 
Oct. 2002).

31. Li Shizhen. comp. 1596. Bencao gangmu [The great 
pharmacopoeia]. China. Passage on soy reprinted in C.N. Li 
1958 #311, p. 224-26. [Chi]
• Summary: Wade-Giles reference: Pên Ts’ao Kang Mu, by 
Li Shih-Chên (lived 1518-1593). Ming dynasty. This famous, 
classic work was completed in 1578, but not published 
until 1596. It describes almost 2,000 animal, vegetable, 
and mineral drugs and gives over 8,000 prescriptions. A 
rich source of information, it is still very useful. All foods 
mentioned are considered as medicines, based on the ancient 
Chinese saying: “Food and medicine have the same origin.” 
The title might also be translated as “Collected essentials 
of herbs and trees.” Or, “Illustrated compendium of materia 
medica with commentaries.”
 Soybeans and soyfoods are discussed in two chapters 
of this book. Chapter 24 contains sections on soybeans, 
soybean sprouts, and yellow soybeans, in that order. Chapter 
25 has sections on fermented black soybeans, yellow molded 
soybeans (Jap. soybean koji), tofu and yuba (doufu pi), jiang, 
and soy sauce. Concerning yuba: If a fi lm should form on the 
surface of soymilk when it is heated in the process of making 
tofu, it should be lifted off and dried to give doufu pi (yuba), 
which is itself a delicious food ingredient (Huang 2000, p. 
303, 323).
 Note 1. This is the earliest Chinese-language document 
seen (May 2014) that mentions yuba, which it calls doufu pi.
 Note 2. This is the earliest document seen (May 2014) 
that describes yuba as being removed at the start of the tofu-
making process. If this description is correct it could help 
explain the deep and ancient connection between making 
bean curd (Chinese: doufu; Japanese: tofu) and making bean 
curd skin (Chinese: doufu-pi; Japanese: yuba).
 The fi rst part of each section is titled “Explanation 
of names”; when these simply repeat material we have 
translated from earlier Chinese documents, we will not re-
translate it. Another part of each section explains each food 
/ medicine in terms of its “nature” or “vital energy” (qi, hot, 
warm, neutral, cool, and cold) and “fl avor “ (wei, bitter, sour, 
sweet, pungent, salty).
 The section titled “Soybeans” (dadou) begins by 
stating that soybeans are considered a “middle class drug / 
medicine” according to the Shennong Bencao Jing (Benjing) 
(Classical pharmacopoeia of Shennong, the Heavenly 

Husbandman) (100 CE). This section has four parts: (1) 
“Explanation of names.” The soybean is shu. The pods are 
called jia. The leaves are called huo. The stems are called qi. 
(2) “Explanation of uses.” After quoting information from 
earlier Chinese sources, he states: The different soybean 
varieties are black, white, yellow, spotted / speckled (ban), 
green, and striped. The black ones are also called wudou. 
They are used for both medicine and food, and for making 
fermented black soybeans (shi). The yellow ones are good 
for making tofu (fu), for pressing to obtain oil, or for making 
jiang. But the other soybean varieties can also be used to 
make tofu and can be cooked for food. They are usually 
planted before summer. The young plants (miao) grow to 
a height of 3-4 feet. The leaves are pointed. In the fall they 
have small white fl owers which come in clumps about one 
inch across. The plants wither in the frost. According to the 
Lüshi Chunqiu (Master Lü’s spring and autumn annals) (239 
BCE), when soybeans are in season, the stems are long and 
the branches are short. The pods come in groups of 27. The 
more branches there are, the more nodes. The large soybeans 
(shu) are round; the small soybeans (shu) are oval. The early 
varieties tend to grow like vines. The leaves fl oat. The nodes 
are further apart. The pods are smaller and not solid. The 
later varieties have fewer nodes, less space between nodes, 
and they are less solid. According to the Fan Shengzhi Shu 
(The book of Fan Shengzhi {on agriculture}) (10 BCE), if 
you plant soybeans in early summer, you should not plant 
them deep because the fl owers do not like too much sun; they 
will rot and the roots will be scorched. One should adjust the 
depth of planting according to the variety. [After harvesting,] 
store soybean seeds in a level, shady place in a bag. Take 
them out 15 days after winter begins; then you can use them 
for planting. Soybeans can be stored quite easily for one full 
year, so they can be kept in preparation for a famine year.
 (3) Black soybeans–nature and fl avor (heidadou qiwei): 
They are sweet, neutral, and nontoxic. Prolonged ingestion 
will make you / your internal organs feel heavy. When raw, 
they are warm. When cooked, they become cold–according 
to Zhibo (a person) cited in the Huangdi Neijing Suwen 
(Yellow Emperor’s classic of internal medicine: Questions 
and answers) (200 BCE). Chang Qi (another person) says: 
When soybeans are raw they are neutral, but when they 
are roasted they become hot, and when they are boiled 
they become cool (han). When made into fermented black 
soybeans they become cold (leng). When used to make jiang 
or soy sprouts (“raw yellow curls”) they are neutral. When 
cattle eat them, they are warm [i.e. they have a warming 
effect on the cattle]. When horses eat them, they are cold. So 
even though it is one substance, when it is eaten in different 
ways, it has different effects.
 (4) “Inventions” (faming): Explains the complex 
pharmacology and medicinal effects of soybeans on the fi ve 
internal organs–such as the kidney, liver, etc.
 The section titled “Soybean sprouts” (dadou huangjuan 
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or “soybean yellow curls”) has two parts: (1) “Explanation of 
names.” These are sprouted [soy] beans (dounie). Allow the 
black soybean to sprout until it is 5 inches (cun) long. Then 
dry it; this is called huangjuan (“yellow curls”). It becomes 
very small when dried. (2) Nature and fl avor (qiwei): Sweet, 
neutral, nontoxic.
 Note 3. This is the earliest document seen (May 2014) 
that uses the term dounie to refer to “sprouted soybeans.”
 The section titled “Yellow soybeans” (huang dadou)–
explanation of food uses–is divided into three parts: (1) 
“Explanation of names.” Similar to the passage above 
stating that yellow soybeans are good for making tofu (fu), 
for pressing to obtain oil, for making jiang, etc. (2) Nature 
and fl avor (qiwei): Sweet, warm, nontoxic. (3) Soybean oil 
(douyou quiwei) nature and fl avor: Pungent, sweet, and hot 
(re); slightly toxic.
 Note 4. This is the earliest document seen (May 2014) 
that uses the term huang dadou to refer to yellow soybeans.
 Note 5. This is the earliest Chinese-language document 
seen (Aug. 2016) that uses the term douyou (“bean oil”) to 
refer to soybean oil.
 Note 6. Is fermented tofu (furu) mentioned in this work? 
After looking carefully through the Chinese document, 
Dr. H.T. Huang says (2002) he cannot fi nd any mention 
of it, after another long search. Moreover, he does not 
mention this book in the section of his Needham series 
book about fermented tofu (2000, p. 325-28). However Dr. 
Masaaki Yasuda, a professor in Okinawa, who has spent 
his professional career studying tofuyo, a type of fermented 
tofu, disagrees. When asked by Wm. Shurtleff about this 
specifi c point he replied (e-mail of 11 Nov. 2011): “You will 
fi nd mention of fermented tofu in the Special Issue of Honso 
Komoku (Bencao Gangmu) by Li Shih-Chen in 1596. Maybe 
you only checked ‘the main issues’ of this book, but actually 
he also published other special issues that were not included 
in the main issues. You will fi nd the fermented tofu using the 
key word furu, not fermented tofu nor rufu. Furu in this book 
clearly refers to the fermented tofu that you are searching for. 
Of course I read it myself in this book; I did not hear it from 
anyone else.”
 Red azuki beans (chixiaodou) are also mentioned in this 
book; a listing of alternative names, with commentaries, is 
given. (See Li 1958 #393).
 White beans (baidou) are also mentioned as follows: 
White beans (baidou) are mentioned in the Song dynasty. 
They are also called fandou. The seedlings can be used as a 
vegetable. They are good eaten raw. In eastern Zhejiang the 
fl avor is especially good. They can be used to make jiang 
and tofu (fu). In the north, the watery white beans (shui 
baidou) are similar but is not as good. White beans are also 
called fandou. They can be used to complement congee / 
gruel (zhou) and cooked rice served as a main dish (fan). 
According to the author (Li Shizhen) fandou is the same as 
white azuki beans. Some white beans have a yellow color. 

The beans are about the size of mung beans (lüdou). Plant 
them in the 4th or 5th month. The leaves of the seedlings are 
like those of red azuki beans (chixiaodou) and can be eaten. 
The pods are like those of azuki beans (xiaodou). One kind 
of pod comes with leaves like those of the soybean (dadou). 
They can be cooked like rice and used to make tofu (fu). 
They are of the same category. Nature and fl avor (qiwei): 
It is sweet, neutral, and nontoxic. (See Li 1958 #467). 
(Translated by H.T. Huang, PhD, May 2003). Dr. Huang 
adds: The white bean (baidou) could well be the white azuki 
bean.

32. Li Shizhen. comp. 1596. Bencao gangmu [The great 
pharmacopoeia]. China. Passages on soy reprinted in C.N. Li 
1958 #140, p. 95-96, and #311, p. 224-26. [Chi]
• Summary: Continued: Wade-Giles reference: Pên Ts’ao 
Kang Mu, by Li Shih-Chên (lived 1518-1593). The following 
information on soybeans and soyfoods appears in Chapter 25 
of the Bencao Gangmu.
 The section titled “Fermented black soybeans” (dadou 
shi) is divided into four parts: (1) “Explanation of names.” 
The word shi (different character but same pronunciation) 
also means something delectable and highly desirable. 
According to the Shuowen Jiezi (Analytical dictionary of 
characters) (121 CE), you get fermented black soybeans 
by adjusting salt and incubating soybeans (shu). (2) 
“Explanation of uses” gives a long, detailed description 
of how to make fermented black soybeans. See Huang 
2000, p. 340-41. Shi can be made from various types of 
soybeans. When made from black soybeans, they make good 
medicine. There are two kinds of shi [both made by a mold 
fermentation]: unsalted / bland fermented black soybeans 
(danshi), and salted / savory fermented black soybeans 
(yanshi).
 To make unsalted / bland fermented black soybeans 
(danshi): In the 6th month, take 2-3 dou (20-30 liters) of 
black soybeans. Winnow until clean then soak overnight 
in water. Steam the beans thoroughly then spread on a 
mat. When almost cool, cover beans with artemisia leaves. 
Examine them every 3 days. When they are covered, but not 
luxuriantly, with a yellow coating [of mold], dry them in 
the sun, then winnow until clean. Add enough water to wet 
the soybeans, so that when scooped by hand, there will be 
wetness between the fi ngers. Place them in an earthenware 
jar (weng) and pack them down tightly. Cover with a 3-inch 
layer of mulberry leaves. Seal mouth of jar with mud, then 
let stand in the sun for 7 days. Remove beans from jar and 
dry them in the sun for an hour. Wet them again and put 
them back in the jar. Repeat this process [from wetting and 
sunning] 7 times. Finally, steam the beans, cool, dry, and 
store in the jar.
 To make salted / savory fermented black soybeans 
(yanshi): Take 1 dou (10 liters) of soybeans, soak in water 
for 3 days, steam thoroughly and spread on a mat (as before). 
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When the beans are covered with a yellow coating [of mold], 
winnow, soak in water, drain off the water, and dry in the 
sun. For every 4 catties of beans (1 catty weighs about 1.33 
pounds), mix in 1 catty of salt, plus half a catty of fi nely-cut 
strips of ginger. Place mixture in an earthenware jar. Season 
with pepper (jiao), orange peel, perilla, fennel, and almonds. 
Add water until it is one inch (cun) above surface of mixture. 
Top contents with leaves, then seal the mouth. Sun the jar for 
a month; then the savory fermented black soybeans will be 
ready.
 Huang (2000, p. 341) notes that the process described 
above is identical in principal to that in the Qimin Yaoshu 
(Important arts for the people’s welfare) (544 CE), reiterated 
about 350 years later in the Sishi Zuanyao (Important rules 
for the four seasons) (900 CE).
 (3) Unsalted / bland fermented black soybeans nature 
and fl avor (danshi qiwei): Bitter (ku), cold (han) and 
nontoxic. (4) Puzhou fermented black soybeans (Puzhou shi) 
nature and fl avor: Salty (yan), cold (han), nontoxic. Note 
1. Puzhou is a place in Shanxi province, China, noted for 
its distinctive fermented black soybeans. This is the earliest 
document seen (Feb. 2003) that mentions Puzhou shi.
 The section titled “Yellow soybean koji” (douhuang, 
“bean yellow”) describes the soybeans covered with yellow 
mold; they are the fi rst step in making salty fermented black 
soybeans and are not a consumer food product. This section 
is divided into two parts: (1) “Explanation of names.” 
Describes how to make douhuang. According to Li Shizhen 
(the author of this book): Take one dou (bushel) of black 
soybeans. Steam until cooked through. Spread on a mat and 
cover with rushes–as if you were making jiang. Allow the 
soybeans to mold until they have a yellow coating. Dry, then 
grind. (2) Nature and fl avor (qiwei): Sweet, warm, nontoxic.
 Dr. Huang offers a comparison of danshi and douhuang 
(Feb. 2003 Feb): Unsalted / bland fermented black soybeans 
(danshi) is an end product, which is largely free of molds 
when it is sold; it was traditionally used in Chinese medicine. 
Dr. Huang has never seen or tasted danshi, never heard of 
it being used in food, and never seen it for sale in the USA. 
Danshi is made by a two-stage fermentation. In the fi rst 
stage, after the soybeans are covered with a yellow coat 
of mold, they are winnowed, soaked in water, rinsed to 
remove most of the white mold and its yellow spores, then 
sun dried. In the second stage, the beans are packed tightly 
into a container and incubated for 10-15 days depending 
on the season. This stage enables the enzymes to act on the 
soybeans, digesting some–but not all–of the soy proteins. If 
the incubation is too long, some of the excessive peptides 
resulting from digestion of soy proteins may give the 
danshi a bitter taste. By comparison, yellow soybean koji 
(douhuang) is an intermediate stage of soybean processing 
not normally sold, but used to make jiang.
 (C) The section titled “Tofu”: The fi rst clear recipe for 
making tofu in China appears in chapter 25 of this book 

(Huang 2000, p. 303). Li says that the process for making 
tofu (doufu) originated with the Prince of Huai-Nan, Liu An. 
Black [soy] beans, soybeans, white [soy] beans, mud beans, 
peas, mung beans, etc. can all be used. There are six steps: 
1. Soak the soybeans [in water]. 2. Grind the beans [to give 
a slurry]. 3. Filter the milk [to remove the insoluble residue 
{okara}]. 4. Cook the milk [for an adequate time]. 5. Add 
nigari / bittern (yen lu), leaf of the mountain alum tree (shan 
fan), or vinegar to coagulate the milk. 6. Collect the curds.
 Note 2. This is the earliest document seen (May 2014) 
that describes the basic process for making tofu, either at 
home or on a commercial scale.
 Li Shizhen continues: One can also obtain curds by 
mixing the hot milk in a container with gypsum powder. 
Various salty, bitter, sour, or pungent materials can also be 
used to coagulate the soymilk.
 Note 3. This is the earliest document seen (May 2014) 
that mentions nigari. Li (1958) adds: “Vital energy and fl avor 
(chiwei, of tofu): Sweet, salty, cold / cooling, slightly toxic.” 
Huang adds (p. 303) that although Li gives no details about 
the tofu-making process, we can surmise that the procedure 
used in his time is very similar to that used today in the 
Chinese countryside. Huang (2000, p. 304-05) reprints line 
drawings (from Hung Kuang-Chu 1984, p. 58-60) of the 
traditional process for making tofu still used in China, and 
notes that the same curding agents or coagulants listed by Li 
Shizhen (bittern, mountain alum, vinegar, and gypsum) are 
still in use today.

33. Li Shizhen. comp. 1596. Bencao gangmu [The great 
pharmacopoeia (Continued)]. China. Passages on soy 
reprinted in C.N. Li 1958 #140, p. 95-96, and #311, p. 224-
26. [Chi]
• Summary: Continued: Wade-Giles reference: Pên Ts’ao 
Kang Mu, by Li Shih-Chên (lived 1518-1593). The following 
information on soybeans and soyfoods appears in Chapter 25 
of the Bencao Gangmu.
 The section titled jiang, Li (1958, p. 95-96) states: 
Explanation of the name: According to the Shiming by Liu 
Xi (150 CE), jiang is like a military general (jiang) who 
directs and can control the poison in food. It is just like 
a general controlling the evil elements in the population. 
Explanation of the method: [Li] Shizhen says there are 
different varieties of mianjiang (which is sweet); it can be 
made from barley, wheat, sweet jiang (tianjiang), or bran 
jiang (fujiang). Bean jiang (doujiang) also comes in different 
varieties such as that made from soybeans (dadou), azuki 
beans (xiaodou), or peas (wandou, Pisum sativum L.) and 
soy sauce (douyou, literally “bean oil).”
 Note 1. Soy sauce is classifi ed here as a subcategory of 
bean jiang. This is the earliest document seen (May 2014) 
that uses the word douyou to refer to soy sauce.
 To make soy sauce (douyou), take 3 dou of soybeans (1 
dou is about 1 pint, so 3 pints of dry soybeans weigh about 
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2.43 pounds). Boil in water until soft. Mix with 24 catties 
of wheat fl our (1 catty = about 1.33 pounds, so 24 catties 
weigh about 31.92 pounds). Allow them to become molded. 
For every 10 catties, add 8 catties of salt and 40 catties of 
well water. Blend to a slurry. Then collect the sauce [which 
separates].
 Note 2. This is the earliest document seen (May 2014) 
that describes a method for making Chinese-style soy 
sauce, and the fi rst describing a signifi cant amount of wheat 
(or wheat fl our or barley) being mixed with the soybeans 
before fermentation begins. The ratio by weight of wheat to 
soybeans in this early Chinese soy sauce is about 13 to 1, 
whereas the ratio in modern (early 21st century) Japanese 
soy sauce is about 1 to 1. How could the early Chinese make 
so much wheat fl our stick to such a relatively small amount 
of boiled soy beans? Maybe the soybeans were mashed, 
mixed with the wheat fl our and shaped into cakes before 
letting the cakes become molded (See Wang and Fang 1987).
 To make soybean jiang (dadou jiang), dry-roast 
soybeans (dou) then grind to a fl our. For every dou (pint) 
add 3 dou of fl our. Blend well and shape into cakes. Allow it 
to stand until it becomes moldy. For every 10 catties, add 5 
catties of salt. Then cover it with well water [in a container], 
and sun it and collect it.
 Concerning the use of soybeans in wine, Chapter 25 
contains a section on “wine” (jiu) which refers to a type 
of soy wine called doulinjiu (W.-G. tou-lin chiu; “bean 
soak wine”) which is made by percolating regular Chinese 
wine (fermented from cereal grains) through roasted black 
soybeans. A recipe is given and it is stated that the Congshu 
Jicheng Chubian (Collected collecteana) (1473 CE), having 
3,467 volumes, says that it cures post-partum white sickness, 
apparently an affl iction suffered after the birth of a child.
 Also describes how to make jiang from azuki beans 
(xiaodou) or from barley (damai).
 Vital energy and fl avor (qiwei, of jiang): Salty, cold 
/ cooling, nontoxic. Mienjiang [made with wheat and 
soybeans] is salty. Bean jiang (doujiang), sweet jiang 
(tianjiang), soy sauce (douyou), barley jiang (damaijiang), 
and bran jiang (fujiang) are all salty and sweet [because they 
are made with wheat, which is hydrolyzed to sugars].
 Huang (2000, p. 357) states that this book is the fi rst 
to introduce the process for making sweet wheat-fl our 
jiang (tianmian jiang). The process for making soybean 
jiang described in the Bencao Gangmu is very similar to 
that described in the Jujia Biyong (Essential arts for family 
living) (ca. 1350 CE).
 Huang (2000, p. 363) gives the process for making 
soy sauce, which appears in the Bencao Gangmu as an 
appendage to the section on jiang, titled “soybean oil” 
(douyou) which was obviously a synonym for soy sauce 
(jiangyou). Take 3 dou (1 dou = about 10 liters) of soybeans; 
boil in water until soft. Blend in 24 catties of wheat fl our. 
Incubate until the mixture is covered with yellow mold. Mix 

10 catties of the yellow jiang substrate with 8 catties of salt 
and 40 catties of well water. Ferment in an earthenware jar 
in the sun until the product is ready. Huang comments that 
although the passage does not explain how the soy sauce is 
separated from the fermented mash, it is absolutely clear that 
we have here a process based on jiang and the product can 
rightfully be called soy sauce (jiangyou).
 Concerning the use of soybeans in wine, Chapter 25 
contains a section on “wine” (jiu) which refers to a type 
of soy wine called doulinjiu (W.-G. tou-lin chiu; “bean 
soak wine”) which is made by percolating regular Chinese 
wine (fermented from cereal grains) through roasted black 
soybeans. A recipe is given... birth of a child [see above].
 Huang also discusses from the Bencao Gangmu: Koji 
(qu) for making rice wine (jiu, p. 158). Malt sugar (i, p. 158). 
Red ferment [red rice koji] (p. 192-202). Malt sugar (i t’ang, 
p. 460).
 Huang (2000) cites this (p. 621) as The Great 
Pharmacopoeia [or Pandects of Natural History]. Ming, 
1596 CE. Paraphrased and abridged translation: Bernard E. 
Read and associates (1-7). Textual references are to the 1975 
edition published by Renmin Weisheng, Peking. It mentions 
dried young soybean sprouts (dadou huangjuan or “yellow 
curls”) as having medicinal properties.
 Wilkinson (2000, p. 662) translates the title as 
Collection of Materia Medica, gives the publication date as 
1602, and notes that Li lived 1518-1593.

34. Li Shizhen. comp. 1596. Bencao gangmu [The great 
pharmacopoeia]. China. See p. 360-71. 1965 ed., reprint of 
1885 edition, Peking. Also reprinted in 1916 by Shanghai 
Hong Pao Chai Book Co., Shanghai. [Chi]
• Summary: Wade-Giles reference: Pên Ts’ao Kang Mu, by 
Li Shih-Chen (lived 1518-1593). The author: Bretschneider 
(1882, in Botanicon Sinicum, p. 54-55) notes: Li was born 
at “K’i Chou in Hu pei, probably in the fi rst quarter of 
the 16th century, and died toward the close of the same 
century. His literary name was Tung pi. He wrote under 
the pseudonym Pin hu. As was the case with the majority 
of early Chinese physicians of note, Li Shi chen was not 
a professional medical man, but a civil functionary and a 
magistrate of the district of P’eng k’i (T’ung ch’uan fu, Sz’ 
ch’uan [Szechuan]). Besides this, his principal work, Li 
left several medical treatises. “Li began compilation of this 
work in 1552, and after 26 years’ labour he completed it in 
1578. He wrote out the manuscript three times before he was 
satisfi ed to give it out as complete. The author died before 
it was published, and his son, Li Kien yüan, presented the 
manuscript to the Emperor, in 1596, who ordered it to be 
printed.”
 The work: Called Honso Komoku in Japanese, this is 
the most famous of the many Chinese herbals, and the most 
important Chinese work on materia medica and natural 
history. Also called a botanical encyclopedia, it is the fi rst 
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treatise of its kind in which the material is treated critically. 
Bretschneider (1882, p. 55) adds: “Several editions have 
been successively issued. The earliest now extant is, it 
seems, that of Shun chi 15 (1658 CE). All editions which 
I have had an opportunity of examining are printed on 
indifferent paper and are full of misprints, which make 
the book very inconvenient for reference... The preface is 
followed by a general index of the 52 books (chapters) of the 
work, enumerating the 16 divisions and the 62 classes under 
which the whole matter is arranged... It begins with a critical 
review of the 42 capital works on Materia media published” 
previously.
 Concerning the year of publication: Huang (2000, p. 
621) says 1596. Yokotsuka (1986, p. 198) says 1590 and 
cites this as the earliest Chinese work to mention chiang-yu 
and tao-yu (the liquid separated from soybean chiang). Wai 
(1964) says 1596. Reischauer and Fairbank (1960, p. 308) 
say it was completed in 1578. Li (1958) says 1578. Merrill 
& Walker (1938) say 1590. Bretschneider (1882) says: 
Completed in 1578 but published in 1596 or 1597.
 Talk with H.T. Huang. 1992. March 23. The most 
current, and one of the best, editions of this work was 
published in 1982 in Beijing by The People’s Health Press 
(2,977 pages). It is edited and extensively annotated by 
Liu Heng-ju. He compared several of the most important 
extant versions, and where they differ (e.g. where a word 
is written differently in different versions), he explains 
these differences in footnotes, and explains why he chose 
the word or text that he did for his basic text. There is no 
English translation of the Pen-ts’ao kang-mu, one of the 
great scientifi c works in China (and worldwide) because: (1) 
It is a huge book which would take a lifetime to translate; 
(2) A vast amount of research would be required for an 
accurate translation; and (3) The cost of the translation 
and publication, and the relatively limited demand for the 
fi nished work would probably make the venture unprofi table 
for a commercial publisher. Perhaps the Chinese Academy 
of Traditional Medicine would be able to undertake such a 
translation, working jointly with English-speaking Western 
scholars.
 In the section on soybeans, this work refers to a type 
of soy wine called tou-lin chiu (“bean soak wine”) which is 
described as a sake-like fermented alcoholic beverage made 
from black soybeans. A recipe is given and it is stated that 
the Ts’ung-shu chi-ch’eng ch’u-p’ien (1473) said that it cures 
post-partum white sickness, apparently an affl iction suffered 
after the birth of a child.
 Note: This is the earliest document seen (Oct. 2012) that 
mentions a type of soy wine called tou-lin chiu (“bean soak 
wine”) as described above.
 Wang and Fang (1987) write: The method of preparing 
chiang-yu (soy sauce) was fi rst described in this work. 
Cooked soybeans were mixed with wheat fl our, pressed into 
cakes, and left in the room until the cakes were covered with 

yellow mold growth. The molded cakes, or ch’ü, were mixed 
with salt and water and aged in the sun. After pressing, the 
liquid was known as chiang-yu. Li also described how to 
make a similar sauce (shi-tche) by boiling fermented black 
soybeans.
 Needham (Botany, 1986, p. 318g): “The soya-bean, 
Glycine Soja, ta tou, was considered an antidote for 
indigestion and poisoned conditions of the intestinal tract, 
but Li Shih-Chen found that this never had any effect unless 
kan ts’ao (Glycyrrhiza glabra) was given with it (chap. 24, 
p. 4a).”
 Fukushima (1979, p. 5-6): “The chiang-yu described in 
Pen-ts’ao Kang-mu (Honso-Komoku in Japanese), published 
in 1590 by Li Shih-chen (Ri Jichin in Japanese) in the Ming 
(Min in Japanese) dynasty, was also made with koji [ch’ü] 
manufactured by using soybeans and cereals (Fig. 4). (In 
this process soybeans were cooked in water, mixed with 
wheat, and spontaneously molded to form koji. Salt water 
was mixed in with a paddle, then the mash was insulated and 
aged. Finally it was fi ltered to make chiang-yu). The ratio 
of soybeans to wheat in the koji making was 3:2. This ratio 
is very close to that used in making regular Japanese shoyu, 
which is made by using equal amounts of soybeans and 
wheat.”
 Wai (1964) notes that this book infers that soybean curd 
[tofu] was invented by Liu An.
 Sato (1963, p. 20), in his book titled “Documents on 
Fermented Black Soybeans, Chiang, Miso, and Shoyu,” 
cites this as the fourth earliest Chinese document seen on the 
subject. It was translated into Japanese by Suzuki Shintai.
 Morohashi (1955) translated parts of the Bencao related 
to [soy] bean oil (douyu), bean sprouts (douya, dounieh), 
fermented black soybeans (doushi), tofu (doufu), [soy] bean 
fl our (doufen), bean soak wine (doulinjiu), soybeans (dadou–
production; there are black, white, yellow, dark brown, 
green, and speckled soybeans).
 Hagerty (1917, p. 23-24. Translation of Wu 1848): Li 
Shih-chên (Author of the Pên ts’ao kang mu), says: “The Ta 
tou class of beans includes the Black, White, Yellow, Gray, 
Azure, and Mottled. In all, there is a number of colors among 
these beans. The Hsiao tou, or Small bean, includes three 
or four varieties. The Fan tou (2 Cc), or Food bean, is also 
called Pai tou, or White bean. (Stuart’s C.M.M. says this 
latter variety is used as a pot herb). There is also an earth-
yellow colored. bean, called the Lu (?) tou (2 Cc). This bean 
grows wild, but at present, the people also cultivate it, and 
it is now known as the Hei hsiao tou (3 Cc), or Small black 
bean. At present, in the northern sections of China, we see 
the following varieties of Hsiao tou, or Small bean: White, 
Yellow, Black, Scarlet, and Green.”
 Page 24: “Li Shih-chén says: ‘The stalks of the Ta 
tou bean are three or four feet high, the leaves are round. 
with pointed tip. In the fall season they have a small white 
blossom. After the plant has acquired a dense growth it is 
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covered with pods, of an inch or more in length. After the 
coming of frost, they are withered (ripe?). The Hsiao tou, or 
Small bean, when cooked becomes soft, like gruel. The Ta 
tou, or Large bean, when ripe is harder and more brittle.’”
 Hagerty (1917, p. 80): “Tou fu (2 Cc), or Bean Curd: 
The Pen ts’ao kang mu, a Chinese Herbal by Li Shih-chên, 
says: ‘The earliest mention of the method of making Tou 
fu, or Bean curd, is found in the Han Dynasty Taoist work 
entitled Huai Nan Tzu, or Writings or Liu An, (a Prince of 
Huai-nan, died BC 122)...”
 Bretschneider 1882 (Vol. 1, p. 54-55): “42. The (4 
Cc) Pen Ts’ao Kang Mu. This celebrated Chinese Materia 
medica, written more than 300 years ago, which we are now 
about to review, is well known also in Europe. Translations 
from it have frequently been published by European 
sinologues. It forms the type of all the Chinese productions 
of this class, is held in high esteem by the Chinese, and 
represents indeed the most important native work on Materia 
medica and Natural History. It is the fi rst treatise of this kind 
in which the matter is more critically treated.”

35. Wang Qi. 1609. Sancai tuhui [Illustrated encyclopedia of 
the three realms]. China. Passage on soy reprinted in C.N. Li 
1958 #145, p. 96. [Chi]
• Summary: Wade-Giles reference: San Tsai T’u Hui, by 
Wang Ch’i. Ming dynasty. A well-known, popular illustrated 
encyclopedia. The section titled “Beans” says: Beans (dou, 
soybeans)–You fi nd them everywhere. There are green ones, 
yellow ones, black ones, white ones, large ones, and small 
ones. The black ones are used for medicine. The white ones 
are not used for medicine. The tight little ones are the male, 
which are good for medicine. The fl avor is sweet and neutral. 
If you consume them for a long time, they will make your 
stomach heavy.
 Note: This is the earliest document seen (May 2014) 
which states that soybeans, and especially black soybeans, 
are used for medicine.
 There are also “dark-red beans” (chidou; W.-G. ch’ih 
tou, azuki beans). They are also cultivated in the region of 
the Yangtze and Huai rivers (Jianghuai). The fl avor of azuki 
(red) beans is sweet, sour, neutral and nontoxic. (Translated 
by H.T. Huang, PhD, Oct. 2002).
 Wilkinson (2000, p. 692, 892) cites this as “Assembled 
pictures of the three realms” (i.e., heaven, earth, and man). 
1607. 3 vols. English translation: Heaven and Earth: Album 
Leaves from a Ming Encyclopedia. Contains 120 plates 
selected, translated, and annotated by John A. Goodall 
(Shambhala 1979).
 Bray (1984, p. 76, 629) cites this as “Universal 
Encyclopedia” (1609). It is a popular encyclopedia which 
contains “sections devoted to agricultural implements and 
crop plants.”

36. Li Zhongli. 1612. Bencao yuanshi [Objective natural 

history of materia medica; a true-to-life study]. China. 
Passage on soy reprinted in C.N. Li 1958 #312, p. 226. [Chi]
• Summary: Wade-Giles reference: Pên Ts’ao Yüan Shih, by 
Li Chung-Li. Ming dynasty. The section titled “Soybeans” 
(dadou) contains little new information. There are different 
kinds of soybeans: black, white, yellow, dark brown, green 
(qing), and spotted / speckled (ban). According to the 
Guangya (Ancient dictionary: Enlargement of the Erya) (230 
CE) soybeans are called shu. Black soybeans are sprouted 
until they are 5 inches (cun) long, then dried; they are called 
dried soybean sprouts (dadou huangjuan, “soybean yellow 
curls”).
 Black soybeans–nature and fl avor (heidadou qiwei): 
They are sweet, neutral, and nontoxic.
 Dried soybean sprouts–nature and fl avor (heidadou 
qiwei): They are sweet, neutral, and nontoxic.
 Unsalted / bland fermented black soybeans (dan 
doushi): Steam soybeans until well cooked, then incubate 
them [so that wild mold spores will grown on them]. On the 
right side of the river [presumably north side of the Yangtze 
River] they make and sell a lot of it. It is called “bland” (dan) 
because no salt is used in the process. It is called shi because 
it is very much liked / greatly appreciated (Note: the word 
pronounced shi can mean either “fermented black soybeans” 
or “something delectable and highly desirable”). It is used to 
blend the fi ve fl avors. As for its nature and fl avor (qiwei): it 
is bitter (ku), cold (han), and nontoxic.
 Needham (1984, p. 321-23, 581) says that this book was 
started in 1578 CE and printed in 1612. The author lived 
near Kaifeng in northern Henan province. The illustrations, 
all drawn by the author, are of excellent quality and perhaps 
the earliest Chinese botanical illustrations to show particular 
parts as well as the entire plants; four are reproduced by 
Needham. (Translated by H.T. Huang, PhD, Feb. 2003).

37. Zhou Wenhua. 1620. Runan pushi [An account of 
the vegetable gardens at Runan]. China. Passage on soy 
reprinted in C.N. Li 1958 #314, p. 226. [Chi]
• Summary: Wade-Giles reference: Ju Nan P’u Shih, by 
Chou Wên-hua. Written near the end of the Ming dynasty 
(1368-1662). The section titled Maodou (“hairy beans”) 
begins: Yellow soybeans (huangdou), Zhi Lo beans, black 
soybeans (heidou), mung beans (lüdou), and dark-red / azuki 
beans (chidou) are all in the “grain” category [grown as fi eld 
crops]. They are not easy to grow in a garden. Therefore they 
are not included in this natural history.

Maodou has green, hairy pods. It is also called qingdou 
(“green beans”). It is mentioned in the Bencao [materia 
medica] literature [we are not told which book], which 
states that it has a sweet fl avor, is neutral, and nontoxic. It 
can be used medicinally mainly to “kill bad / evil chi.” It 
stops bodily pain, eliminates water [reduces edema], dispels 
heat in the stomach, reduces bad blood, and is an antidote 
to poisonous drugs. Uncooked maodou, if eaten, can induce 
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vomiting.
 Two types of maodou are known: summer maturing and 
fall-maturing cultivars. They are planted from the 2nd lunar 
month to the 4th lunar month, and grow from the 4th lunar 
month to the 8th lunar month. The best seeds to plant are 
those which are large and sweet. Maodou can grow under 
normal conditions without extra watering. It will deplete the 
fertility of the soil, so you may fi nd it diffi cult to grow other 
crops. Harvest when the plants are young and green. They 
can be used to make soup. Boil the beans in the pods until 
done, then remove the beans from the pods and eat them. The 
fl avor will be sweet and fresh. Or you can remove the beans 
from the pods before cooking, then cook the beans in lightly 
salted water. Or the beans can be placed on a metal screen 
over a charcoal fi re to roast or dry them. They are called 
qingdou (“green beans” [green vegetable soybeans]), and can 
be served with tea or fruits, as a snack.
 To get seeds for future planting, wait until fall to harvest 
the beans, when the beans are dry and mature. (Translated 
by H.T. Huang, PhD, July 2001). Dr. Huang adds: It appears, 
from the opening sentence, that Chinese consider maodou to 
be a different plant from regular fi eld-type soybeans (such 
as yellow- or black soybeans), just as the Japanese do. They 
see it as a horticultural plant. That’s why they gave it a 
different name. These gardens are vegetable gardens, located 
in Henan (Wade-Giles: Honan), a city and province in east 
central China, bounded on the north by Shanxi, Hebei, and 
Shandong provinces. The last character of the title of this 
work is shi, which can mean either “history” or “natural 
history” in Chinese.
 Note 1. This is the earliest document seen (May 2014) 
that clearly mentions green vegetable soybeans in China, 
or that uses the word maodou or qingdou to refer to green 
vegetable soybeans.
 Note 2. It is not clear why green vegetable soybeans 
deplete the soil; perhaps because the plants are uprooted 
before the root nodules have had time to fi x much nitrogen in 
the soil.
 Gai & Guo (2001, p. 45): The term “maodou” fi rst 
appeared in this work, which states: Maodou with green 
pod shell, also called Qingdou (green bean). To eat the raw 
uncooked maodou makes one vomit. Different varieties 
which can be planted from April through August to create 
continuous production, but among them, the large seeded 
varieties with sweet taste are the elite ones... To make soup 
with the beans and other materials, or just boil the fresh 
pods in water, all taste delicious. To shell the young seeds, 
boil with salt, then remove from the water, put them in an 
iron sieve, and smoke to dry; this dried immature soybean is 
called dried qingdou and can be consumed as a snack. The 
mature seeds are harvested for the next planting.

38. Wang Xiangjin. ed. 1621. Qunfang pu [The assembly 
of perfumes, or Monographs on cultivated plants]. China. 

Passage on soy reprinted in C.N. Li 1958 #154, p. 99, and 
#315, p. 227-28. [Chi]
• Summary: Wade-Giles reference: Ch’ün Fang P’u, by 
Wang Hsiang-Chin. Li (1958) and Bray (1984) give the date 
as 1621; Needham (1986) and Huang (2000) give the date as 
1630. Ming dynasty. “Heavenly perfumes:” During the 8th 
month rains, it rained soybean fl owers (douhua).
 In the part titled “Assembly of cereals,” section No. 1 
is about fertilizing the soil. Green beans are the best; azuki 
beans and sesame seeds are next best. It is advantageous to 
plant them before planting cereals. In the 7th or 8th month, 
plow them under. They are as effective as the droppings 
of silk worms or fresh manure, and are especially good for 
planting wheat.
 Note 1. This passage describing green manuring is found 
in the Nongsang Cuoyao (Selected essentials of agriculture, 
sericulture, clothing and food) (1314), and even earlier in the 
Qimin Yaoshu (Essential techniques for the subsistence of 
common people) (544 CE).
 Section No. 3 titled “Black soybeans” (heidou) states: 
Dou is the general name for beans in the pod. The large ones 
are called shu. The little ones are called ta. The leaves are 
called huo.
 Third lunar month: Plant black soybeans (heidou) and 
regular soybeans (dadou). Fifth lunar month: Plant the late 
varieties of regular soybeans, black soybeans, and yellow 
soybeans (huangdou). Ninth lunar month: Harvest the 
various mature soybeans.
 Black soybeans (heidou): They are widely grown and 
the young plants (miao) grow to a height of 3-4 feet. The 
pods are several inches long, and may contain 5 or 6 beans. 
Some pods contain only 1-2 beans. They mature by the time 
of the fi rst frost. The smaller ones are used medicinally. The 
larger ones can be eaten; they are used for making fermented 
black soybeans (doushi) or feeding animals. The fl avor is 
raw (sheng) and neutral. When fried, it is considered to be a 
“hot” (re, or “heating”) food, but when boiled it is considered 
to be a “cold” (han, or “cooling”) food. It can be used several 
ways. Children 10 years old or younger should not eat the 
fried beans together with pork; they might suffocate and die. 
Do not eat hemp seeds together with fried black soybeans. 
The leaves are called huo [and can be eaten]. Planting: A 
good time to plant soybeans is when the locust trees are free 
from insects. Plant sparsely in fertile soil and densely in poor 
soil.
 Yellow soybeans: There are two varieties–large and 
small. You can harvest the seedlings (miao), the leaves, and 
the pods–just like the black soybeans mentioned above. 
The leaves are slightly lighter in color and the pods are a 
little fatter than those of black soybeans. The beans can be 
eaten as whole soybeans (dou), or they can be made into 
jiang (fermented soybean paste), fermented black soybeans 
(doushi), soy oil (douyou), or tofu (doufu). The residue (zhi, 
Jap: okara) from the tofu can be used to feed pigs. In times 
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of famine, people also eat this residue. The presscake (zhi, 
“residue”) that remains after pressing out the oil (you) can 
be used as a fertilizer. The stems can be burned for fuel. The 
leaves are called huo, and when these leaves are young, they 
can be eaten. (Translated by H.T. Huang, PhD, Nov. 2002).
 Note 2. This is the earliest document seen (Oct. 2017) 
concerning the use of soybean presscake (or cake–the residue 
from pressing the oil from whole crushed soybeans) as a 
fertilizer.
 Note 3. This is the earliest document seen (May 2014) 
that mentions okara, the residue of dietary fi ber that is a 
by-product of making soymilk or tofu, which it calls zhi 
(meaning “residue”).
 Note 4. This is the earliest document seen (May 2014) 
concerning the use of okara (residue from tofu) as a feed for 
pigs or other animals.
 Talk with H.T. Huang, PhD, expert on the history of 
Chinese food and agriculture. 2001. July 10. What is the 
difference between eating (doumiao) and (huo)? In antiquity 
in China, soybean leaves (hou) were sometimes used to 
make soup. These leaves were typically picked when the 
plant was still green but fairly large and mature; the plant 
was probably not uprooted, but continued to grow. On the 
other hand, the soybean seedlings (doumiao) were uprooted 
when they were still quite young, and the leaves were more 
tender. These tender leaves were prepared differently and 
eaten as a succulent vegetable. (Doumiao) is served today 
as a dish in Chinese restaurants, yet Dr. Huang has never 
seen it mentioned for use as a vegetable the early Chinese 
food literature–say before the year 1500. By contrast, Dr. 
Huang has never seen soybean leaves (huo) served as a dish 
in Chinese restaurants but they are mentioned in the earliest 
Chinese literature (Book of Odes / Shih Ching, 7th to 10th 
century BCE).
 H.T. Huang (2000, p. 456n) states that the sunfl ower 
(xiangri kui) originated in North America and was introduced 
to Europe in about 1510. In China, it fi rst appeared in this 
1621 book.
 Wang Lianzheng (1987, p. 246) states that the sunfl ower 
is fi rst mentioned in China in this book, where it is called 
wenju (“gentle chrysanthemum”) and ying yang hua (“facing 
sunlight fl ower”). Today, sunfl owers are an important oil 
crop in northern China.

39. Song Yingxing. 1637. Tiangong kaiwu [Exploitation of 
the works of nature]. China. [Chi]
• Summary: Wade-Giles reference: T’ien Kung K’ai Wu, by 
Sung Ying-Hsing. Ming dynasty. The following translation 
is by M.J, Hagerty from the section on “The beans” in the 
Imperial Encyclopedia (T’u shu shih ch’eng. Published, 
1728). See p. 10-17 in Hagerty. See also Bretschneider. 
Botanicon Sinicum 1:198. “(Second edition published in 
1637). Under the heading of Shu, or Beans, says: ‘In the 
Shu class of grains there are as many varieties as there are 

among the T’ao, or Rice, and Shu, or Millet. The Shu may 
be planted and harvested in all four seasons, and is a real 
substantial grain which may be utilized as a food and drink 
without satiation. There is one variety called the Ta tou, or 
Large bean [soybean], which grows in two colors–black and 
yellow. Those black and yellow beans must be planted about 
the time of the ch’ing ming season (April 5-19). The yellow 
been includes three kinds, as follows: Wu yueh huang tou, 
or Fifth month yellow bean, Liu yueh pao, or Sixth month 
bean, and Tung huang tou (3 Cc = 3 Chinese characters 
given), or Winter yellow bean. The Wu yueh hung tou, or 
Fifth month yellow bean, yields few grains in its pods, 
while the Tung huang tou, or Winter yellow bean, yields 
at least double those of the preceding. The Hei, or Black 
variety [of soybean], is harvested in the eighth month. It is 
customary when taking a long journey north of the Huai 
river, to feed the horse with black beans in order to make it 
strong. The abundance or scarcity of the Ta tou [soybean] 
crop depends, fi rst, upon the fertility of the soil, second, 
upon diligent weeding and cultivation, and third, upon 
suffi cient rain and dew for moisture. Shih, or Bean relish, 
Chiang, or Bean sauce, and Fu, or Bean curd, are all made 
of the Ta tou, or Large beans, as they contain the elements 
necessary (?). Kiang-nan also has the Kao chiao huang tou, 
or High foot yellow bean. This is planted in the sixth month 
in a fi eld from which an early crop of Tao, or Rice, has been 
harvested, and is harvested in the ninth or tenth month. The 
people of Chi-chun, a locality of Kiangsi province, practice 
a very good method in cultivating these beans. This consists 
of using the fi elds from which a harvest of rice has been 
gathered, and instead of plowing the land a hole is scraped 
out of each clump of the rice stalks with the fi nger, and in 
this hole is planted three or four seeds. When the dew falls 
upon the stumps of the rice plant, it will fl ow down to the 
seeds, nourishing them. Owing to the nature of the bean, it 
is very easy to grow, and when the stumps or roots of the 
rice plant are thoroughly saturated with moisture, they rot 
and act as fertilizer to the bean plant. If after the seeds send 
forth their shoots, there is no fall of rain to provide moisture, 
thereby producing a droughty condition, water should be 
drawn from a well and the fi eld irrigated, using one sheng 
or pint to each plant. The fi eld should now be cultivated 
in order to assure a very large harvest. When the Ta tou, 
or Large beans, have been planted and do not send forth 
shoots in the proper season, care must be taken in order to 
prevent injury by pigeons and swallows (eating the seed?). 
One variety which is called the Lu tou (2 Cc), or Green bean 
[mung bean], is a round, small variety shaped like a pearl. 
The Lu tou bean must be planted during the Hsiao shu, or 
slight heat season (July 7-22), if it is planted before that time, 
the sprouts will creep along the ground, extending a number 
of chih, or feet, and the pods will be very few. If planted after 
the Hsiao shu season at any time up to the Ch’u shu, or Limit 
of heat season (August 23- September 7), the plants will 
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blossom in proper season and while pods will form, they will 
contain few seeds or grains. This plant includes two varieties, 
one of which is called Chai lu chia tou, or Pick green pods 
bean. These are picked as fast as they mature and may be 
gathered from day to day. Another is called Pa lu tou, or Pull 
green Beans. When these are old and suffi ciently matured, 
the whole fi eld is harvested once only. The Lu tou, or green 
beans [mung beans], are ground, washed to purify the grain 
and then dried in the sun, after which they are made into 
fl our. This fl our is used to make tang pien, a thin sheet-like 
cake, and Ts’o su, a somewhat similar preparation but made 
into strips which are narrow and thick. The people regard 
these articles of food as luxuries and they are considered 
valuable. Even the water which was used to wash the bean 
grains may be spread upon the fi elds, making the soil fertile. 
To preserve the seeds of the Lu tou, they are mixed with ti 
hui (2 Cc), or Earth lime (?)Shih hui (2 Cc) or stone lime 
(?),Ma liao (2 Cc), or Pologonum (the straw, chaff, etc. (?)), 
or huang tu (2 Cc) or yellow earth (clay? loess?). If this is 
done, there need be no fear of damage by worms around the 
fourth or fi fth months. If a period of dryness should ensue, 
causing a drought, the plants will also be free from worms 
or bugs. When the Tao, or rice crop has been harvested, 
either in the summer or winter, the earth, in the fi elds which 
are to be planted with Lu tou beans, should be broken up 
fi ne, using a long club like an axehandle for this purpose. 
If there should be a heavy rain within one day after the Lu 
tou has been planted, which causes the earth to become hard 
and solid, thereby preventing the beans from growing, steps 
should be taken to prevent too much water coming onto 
the fi elds, and to provide an outlet for the surplus water. 
Cultivate the Lu tou and Ta tou beans [soybeans] with plow 
and spade, but this cultivation should be shallow, as the plant 
does not benefi t by deep cultivation and the roots should be 
short and the stalks straight. If the soil is plowed deeply, the 
loose earth will cover the beans and half of them will not 
grow. Deep plowing or cultivation is not suitable for plants 
of the Shu class [legumes], but the farmers of ancient times 
were not aware of this.
 “’One variety, called the Wan tou, has beans which are 
black and speckled in color and round in form like the Lu 
tou, but larger. This variety is planted in the tenth month, and 
in the fi fth month of the following year, the crop is harvested. 
These beans may also be planted under deciduous trees, 
the foliage of which, is of slow growth (thereby allowing 
moisture to penetrate to the bean plants). One variety, which 
is called Tsan tou, or Silkworm bean, has a pod which is 
similar in form to a silkworm. The bean seeds are larger 
than those of the Ta tou, or Large bean. These are planted in 
the eighth month, and in the fourth month of the following 
year they are harvested. These beans are found in Chekiang 
province, and are usually planted around the Sang, or 
Mulberry tree. If the foliage of the mulberry tree is so dense 
that it covers the growing bean plants, thereby intercepting 

the dew, they will not grow. At the time when the Tsan tou 
and Wan tou have very bushy stalks and dense foliage, the 
pods of the other varieties have already formed and are fi lled 
with ripe mature beans. The region around the upper part of 
the Hsiang and Han rivers (in Hupeh) produce very many 
of these beans. They are also cheap and are regarded as 
satisfactory an article of food as Shu, or Glutinous millet, and 
Chi, or Non-glutinous millet.
 “’One variety which is called Hsiao tou, or Small 
bean [azuki], or Chih hsiao tou, or scarlet bean, is utilized 
medicinally and has remarkable merit. The Pai hsiao tou, 
or Small white bean, also known as the Fan tou (2 Cc), is 
suitable to eat and is a very good nourishing grain. This bean 
should be planted after the Hsia chih, or summer solstice 
(June 21 to July 6) and is harvested in the ninth month. 
This variety is found growing abundantly in the region of 
Yang and Huai (usually means region of Kiangsu and Anhui 
province). One variety which is called Lu tou (2 Cc) was 
found growing wild in all the fi elds in ancient times and 
at present is extensively grown in the northern section of 
China. For the manufacture of bean curd, the bean rivals the 
Lu tou (2 Cc). This preparation was sold daily by peddlers 
in Peking, and was commonly called Lu tou p’i (3 Cc). 
Judging from this statement there must have been many 
of these beans produced. One variety, which is called the 
Pai pien tou, or White fl at bean, is a creeping kind which 
grows around fences. It is also called O mei tou, or Beautiful 
eyebrow bean. Others of this class are the Chiang tou (2 
Cc) (Dolichos sinensis), Hu pan tou (3 Cc), or Tiger’s stripe 
bean, Tao tou (2 Cc), or String bean, and the Ta tou (2 Cc), 
or Large bean [soybean]. All are classifi ed into either green-
skinned or gray-colored classes. There are many varieties 
found growing profusely, only in certain localities, which 
are too numerous to describe here. All beans may be used 
as a vegetable or as a substitute for ku, or grain, and provide 
all the people with food. The naturalist must not neglect the 
study of these kinds of beans.
 “’When the beans which are harvested are few, it is 
customary to use a fl ail to separate the grains from the 
chaff, and in this way save the strength of the farmer. The 
usual method is to spread them on the surface of the fi eld 
(thrashing fl oor?), letting them dry in the sun, and having an 
ox draw a heavy stone over the surface of the bean stalks, the 
pressure causing the bean grains to fall out of the pods. It is 
also customary to beat the bean plants with a fl ail, the handle 
of which, is made of stout bamboo, having at the end a crank 
or swivel-like arrangement with a ring, to which is attached 
a wand more than three feet in length. The beans to be fl ailed 
are spread upon the ground and beaten with this implement. 
After the beans are separated by beating, they are shaken in 
the wind, which blows away the pods and leaves, after which 
they are sifted in order to remove everything but the good 
bean grains, and fi nally they are removed to the granary. 
The Ch’ung mo (2 Cc), or pestle and mortar (?), is not used 
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in grinding Ma, or hemp seeds, and the Wei nien (2 Cc), or 
millstone (?), is not used for grinding the Shu, or bean.’”
 Bretschneider 1882 (Vol. 1, p. 198). “885. (4 Cc). T’ien 
kung k’ai wu. A treatise on Technology by (3 Cc) Sung Ying 
sing. Second edition in 1637.–Stanislas Julien has translated 
many articles from this work.”

40. Xu Shipu. 1665? Xiaxiaozheng jie [Explanation of the 
Lesser Annuary of the Xia dynasty]. China. Passage on soy 
reprinted in C.N. Li 1958 #171, p. 114. Undated. [Chi]
• Summary: Wade-Giles reference: Hsia Hsiao Cheng 
Chieh, by Hsü Shih P’u. Qing (Manchu) dynasty (1644-
1912). An “annuary” is like a calendar. The section titled 
“Fifth month” mentions soybean congee (shumi). Mi is 
the same as zhou (both mean “congee”). Dou is the same 
as shu (both mean “soybean”). When you cook soybeans 
(dou) you make congee (zhou). This soybean congee helps 
to dispel the unpleasant effect of the summer’s humidity on 
the body. (Translated by H.T. Huang, PhD, Dec. 2002). Dr. 
Huang adds: The medicinal effect of congee is commonly 
appreciated in China.

41. Chen Qiyuan. 1682. Maoshi jigubian [Examination 
of Mao’s ancient Book of Odes]. China. Passage on soy 
reprinted in C.N. Li 1958 #177, p. 115-16. [Chi]
• Summary: Wade-Giles reference: Mao Shih Chi Ku Pien, 
by Ch’ên Ch’i Yüan. Qing dynasty. The section titled “Ode 
to the seventh month,” which refers to Ode 154 in the 
Shijing (The Book of Odes); summarizes earlier knowledge 
of soybeans (shu, dadou), azuki beans (xiaodou), and other 
beans. Soybeans come in various colors, including black, 
white, yellow, dark brown (he), green (qing), and spotted 
/ speckled (ban). They are used to make fermented black 
soybeans (shi), jiang, tofu (fu) and oil (you). Black soybeans 
are used as medicine. (Translated by H.T. Huang, PhD, 
Dec. 2002). Dr. Huang adds: The Shijing (Book of Odes) 
is a compilation which is considered to be the oldest of the 
fi ve Confucian classics. In ancient times, there were several 
versions of this compilation. The version compiled by Mao 
Hêng in the early Han dynasty (2nd century BCE) is the one 
that has been handed down to us and is considered the most 
trustworthy. When people cite or refer to the Shijing, they 
actually mean Mao’s compilation.

42. Chen Migong. 1692? Zhifu qishu guangji [Marvelous 
ways to wealth, expanded]. China. Passage on soy reprinted 
in C.N. Li 1958 #325, p. 231. Undated. [Chi]
• Summary: Wade-Giles reference: Chih Fu Ch’i Shu Kuang 
Chi, by Ch’ên Mi-Kung (he started the book but someone 
else may have fi nished it). Qing dynasty. The section titled 
“Third lunar month–agriculture and horticulture” states: 
Plant soybeans (dadou).
 The section titled “Fourth lunar month–agriculture 
and horticulture” states: Plant yellow, and black soybeans 

(huang, heidou).
 The section titled “Fifth lunar month–fi elds and 
orchards” states: Weed the soybeans (dadou). Weed them 
twice, if its not too early.
 The section titled “Ninth lunar month–fi elds and 
orchards” states: Cut (harvest) the soybean plants (dadou).
 The section titled “Soybeans” (dadou) states: As a 
drug–Yellow soybeans (huangdou) are sweet and warm. 
They alleviate abdominal gas, help the function of the large 
intestine, relieve edema, and cures swelling. Black soybeans 
are sweet and cold (han). They help prevent heaviness of 
the fi ve organs, dissipates heat in the stomach, and alleviates 
swelling in the blood.
 Note 1. This is the earliest document seen (Oct. 2020) 
that specifi cally mentions gas (fl atulence) in connection with 
soybeans. Surprisingly it says that yellow soybeans “alleviate 
abdominal gas.”
 As a plant–You can plant soybeans early in the second 
lunar month, but you can plant them as late as the 10th day 
of summer. Plant sparsely in fertile soil and densely in poor 
soil. Weed as soon as the seedlings emerge. If the pods are 
red [reddish brown] and the stems are green, you will have 
a good harvest. If the locust trees are free of insects, the 
harvest should be good. Avoid planting on the shenmou day.
 The section titled “Miscellaneous properties” [of 
soybeans] states: When the yellow soybeans (huangdou) are 
not covered with dust / ashes, and are fat and round, they 
look clean, bright, and heavy–they have good oil content. 
They will have less oil if they are green, fl owery (?), black, 
of mixed colors, or broken. If they have a heavy covering 
and look dusty, that is not a good sign.
 Note 2. This is the earliest document seen (May 2014) 
that discusses how to identify soybeans having a high oil 
content–a subject now of increasing interest in China. There 
follow two sentences whose meaning is not clear. (Translated 
by H.T. Huang, PhD, Dec. 2002, Feb. 2003).

43. Hitomi, Hitsudai. 1695. Pen chao shih chien / Ben 
zhao shi jian [A mirror of food in this dynasty. 12 vols.]. 
Osaka?: Hiranoya Katsuzaemon. 22 cm. Widely referred 
to as Honchô Shokkan in Japanese. Modern rendering by 
Morohashi 1955, trans. p. 13. Complete modern translation 
into Japanese by Isao Shimada (1976; Tokyo: Heibonsha). 
[Chi]*
• Summary: This book, written by a Japanese man in 
Japan, yet entirely using Chinese characters, contains early 
references to yuba, frozen tofu, natto, shoyu, and miso. 
When Japanese read the Chinese characters for yuba, doufu-
lao, they pronounce them tôfu no uba. Lao or uba means 
“old woman” or “wet nurse.”
 The book states that the word “natto” is derived from 
nassho, meaning “temple kitchen” or literally “place of 
offering, perhaps because the food was offered to Buddha 
before being offered to the monks.” It also contains the 
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earliest known written mention of natto’s medicinal or 
healing effects, together with recipes for preparing natto 
miso soup (natto-jiru).
 Note: Recall that this natto-jiru may well be made with 
fermented black soybeans rather than itohiki natto.
 Saito (1985, p. 15-16) notes: “In 1695 Dr. Hitomi 
Hitsudai, a Japanese physician, age 74, writes the Honcho 
Skokkan and talks about the good and bad points of daily 
foods from his medical viewpoint. The 12 volume book is 
written entirely in Chinese. He writes: ‘Soybean: Makes one 
feel calm, relaxes the stomach, and is good for the intestines. 
Miso: One should not be without it. Natto: Makes one feel 
calm, conditions the stomach, enhances a good appetite, and 
detoxifi es poisons. Tofu: Nowadays tofu in Edo is pretty 
good. Among the various types, Nishiki-dofu and Kezo-in-
dofu are famous... But it cannot compete with the tofu made 
in Kyoto. Shoyu: Inactivates any poisoning from eating food, 
drinking alcohol, or taking medicine.’ The above is taken 
from the translation into Japanese by Shimada Isao.”
 T. Yokotsuka (1985, p. 206; 1986, p. 198) cites this as 
Honcho Shokukan (1692) but apparently does not cite it in 
his bibliography in either case.
 Needham (1986, p. 581) cites this as Pên Ts’ao Shih 
Chien (Materia Medica in Tasteful Verse, by Chu Lun). 
Ch’ing dynasty. 1739. Partly translated by Swingle. But 
Needham does not discuss its content.
 Fukushima (1989, p. 9) states that the Honcho-Shokkan 
(Hitomi, 1695) describes miso and shoyu.
 Concerning shoyu: Iino (2001, p. 21) contains a “Table 
of ingredients used in tou-miso and shoyu during the Edo 
period.” The entry for Honcho-shokukan (compiled in 1695) 
states that Shoyu is made from the following ingredients: 
Soybean approximately 22%. Wheat / barley approx. 22%. 
Salt approx. 22%. Water approx. 34%.
 Iino (2003, p. 8) states: “In the fi rst half of the Edo 
Period (17th century), soy sauce was made in all regions of 
Japan and could be purchased anywhere. In addition, soy 
sauce was made by hand in the large majority of houses”–
This is made clear by a reference in this 1695 book (Honchô-
Shokkan), which also mentions the shoyu production 
process, noting that barley was used in place of wheat. On p. 
9 Iino adds that detailed instructions for making niban shoyu 
(soy sauce from a second pressing of the moromi with salt 
water) are also described in this book. Iino then comments: 
“It is clear that with the beginning of soy sauce production, 
use was also made of the dregs [shoyu presscake] to make 
niban shoyu.”

44. Dale, Samuel. 1705. Pharmacologiæ, seu manuductionis 
ad materiam medicam supplementum:... [Pharmacology, or 
a food as a supplement to medicines:...]. Londini (London): 
Sam. Smith & Benja. Walford. 12 + 389 p. + 67 p. See p. 
183-84. 16 cm. See also 1751, Ed. 5, p. 238. [95* ref. Lat]
• Summary: The information on soy sauce appears in Section 

XIX, titled “De Herbis fl ore papilionaceo seu Leguminosis: 
De Leguminosis Scandentibus,” under the heading “I. De 
Phaseolo. Pag. 318 pro 2da Specie Phaseoli adde.”
 Page 184 states “3. Soia Offi c. [probably Offi cinarum] 
Phaseolus Japonicus ex quo Japonesium Soia, qui intinctus 
species est, confi citur Herm. Species Phaseoli parvi albi, 
è Japonia allata, è qua confi ciunt condimentum Ketchup 
dictum, duum generum, liquidum nimirum & solidum.
 Hujus notitiam debemus Botanico erudito D. Paulo 
Hermanno nuper defuncto, qui eam doctissimo amico nostro 
D. Gulielmo Sherrard [Sherard], LL.D. communicavit, sub 
titulo suprascripto, unde nos habuimus.
 English translation: “I. About Phaseolus. Page 318 for 
two species of Phaseolus [See Note 1 below]. 3. Soy sauce 
which is kept in stock at the pharmacist’s [apothecary’s or 
druggist’s or chemist’s] laboratory. The Japanese bean from 
which Japanese soy sauce is made. The latter is a kind of dip. 
The bean is the Hermann-type [see Paul Hermann, below] of 
a small white bean brought from Japan; from it they make a 
condiment called Ketchup [Ketjap, Kecap], of two kinds, one 
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clearly liquid and one solid. I owe the notice of this to the 
erudite Paul Hermann, recently deceased. He communicated 
this to our most learned friend D. Gulielmo Sherard LLD, 
under the title written above, whence we have gotten it.”
 Note 1. The term “Soia” was fi rst used by John Ray 
(Joannis Raii) in his Historia Plantarum, published 1704 in 
London in 1704 by Smith and Walford, who also published 
Samuel Dale’s Book. On page 438 Ray states: “28. Phaseolus 
Japonicus fructo albo, ex quo Soia confi ciunt Japonenses D. 
Sherard.”
 Note 2. This is the 2nd earliest Latin-language document 
seen (April 2012) that mentions soy sauce, which it calls 
Soia.
 Note 3. This is the earliest document seen (July 2014) 
that uses the word “papilionaceo” (or any related word 
starting with the prefi x “papilion” which means “butterfl y” in 
Latin) in connection with the soybean.
 Note 4. This passage by Dale raises several questions. 
(1) It is not clear what the sentence starting with “Page 
318...” means, since there is nothing related to Phaseolus 
on page 318 of this book or of any other book we know 
of published before 1705. (2) Both Dale and Ray refer 
to Sherard as their source, yet we do not know to which 
document by Sherard they are referring. (3) Paul Hermann 
fi rst published information about the soybean in 1717 in 
his Musaeum Zeylanicum. How did he know about the 
soybean in 1705, and in what way did he communicate this 
information to Sherard, who then communicated it to Dale? 
(4) It is not clear what the term Soia offi c. refers to and is an 
abbreviation of. Note that Linnaeus (1747) miswrites this 
as “Soja offi cinarum” (this was the fi rst time that the word 
“Soja” had ever been used in connection with the soybean) 
but gives the page as 238. The author’s name on the title 
page is written “Samuelis Dale.” He lived 1659?–1739.
 Note 5. Talk with Prof. Ted Hymowitz, Univ. of Illinois. 
2006. Sept. 1. This document shows clearly and irrefutably 
that Dale considered Ketchup to be a type of soy sauce; 
he listed it “taxonomically” under soy. Soia Offi c. is a pre-
Linnean taxonomic name, not a pharmaceutical name. It is 
curious that “soy” is not listed in the 1710 edition of this 
book. However the Soia entry in 1718 edition is exactly the 
same as is this 1705 fi rst edition.
 Note 6. This is the earliest document seen (Jan. 2021) 
that is about soy nutrition and that is not in Chinese. Address: 
England.

45. Linnaeus, Carolus. 1749. Materia medica, Liber I. de 
plantis. Digestus secundum, genera,... [Materia medica, 
Book I, concerning plants. A digest according to genera]. 
Amstelædami: Printed by J. Wetstenium. xxix + 252 p. See 
p. 127. 21 cm. [3 ref. Lat]
• Summary: “363. Dolichos caule erecto fl exuoso, racemis 
axillaribus erectis, leguminibus pendulis hispidis dispermis. 
Fl. zeyl. 534.

 “Phaseolus erectus, siliquis lupini, fructu pisi majoris 
candido. Kaempf. amoen. 837 t. 838.
 “Loc: India orientalis. Peregrina.
 “Pharm: Soja. Qual: sapida. Vis: culinaris. Usus: 
Anorexia. Comp: Intinctus cibi.”
 Note: The title of this book changed when the second 
edition was published in 1772. It became “Materia medica, 
per regna tria naturae.” The information on Dolichos soja 
appeared on p. 171-72. Address: Sweden.

46. Dale, Samuel. 1751. Pharmacologia, seu manuductio 
ad materiam medicam:... [Pharmacology, or eating as a 
supplement to the materia medica:... 5th ed]. Lugduni 
Batavorum [Leiden]: Impensis Gerardi Potuliet. See p. 238. 
26 cm. [117* ref. Lat]
• Summary:  See next page. The information on soy sauce 
appears in the section on medicinal plants under the heading 
“I. De Phaseolo... A. 3. Soia, Offi c. [probably offi cinarum] 
Phaseolus Japonicus, ex quo Japonensium Soia, qui intinctus 
species est, confi citur, Herm. Species Phaseoli parvi, albi, 
è Japonia allata, è qua confi ciunt condimentum Ketchup 
dictum, duum generum, liquidum nimirum & solidum.
 “Phaseolus erectus siliquis Lupini, fructu pisi majoris 
candido, Kemph. Amoen. Exot. 837.
 Hujus notitiam debemus Botanico erudito D. Paulo 
Hermanno defuncto, qui eam doctissimo nuper amico nostro 
D. Gulielmo Sherrard [Sherard], LL.D. communicavit, sub 
titulo suprascripto, unde nos habuimus.
 This entry is the same as that in the original 1705 
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edition except for the addition of a middle paragraph from 
Kaempfer’s Amoenitatum Exoticarum and small changes 
in the positions of several words. The author’s name on the 
title page is now written Samuelis Dalei, M.L. Also near 
the bottom of the title page is written “Ex scriptis Hermanni 
Boerhaave locupletata. Indice Gallico, Germanico, Belgico, 
aucta.”
 A full-page illustration (engraving) shows a oval portrait 
of Samuel Dale, M.L. Address: M.D.

47. Wu Yiluo. 1757. Bencao congxin [New additions to 
the pharmaceutical natural history]. China. Passage on soy 
reprinted in C.N. Li 1958 #330, p. 233-34 [Chi]
• Summary: Wade-Giles reference: Pên Ts’ao Ts’ung Hsin, 
by Wu I-Lo. Qing dynasty. The section titled “Soybean 
sprouts” (dadou huangjuan or “soybean yellow curls”), 
noting that they are also called as bean sprouts (dounie) 
states: Use black soybeans (heidadou) to make sprouts. 
When the sprout reaches a length of 5 inches (cun), dry it. 
It is called huangjuan (“yellow curls”). To use it, parch / 
roast it [probably in a pan]. To eat it, one method is to soak 
the soybeans in good well water on a certain day until they 
sprout. Remove the skin / seed coat, and dry the sprout in air. 
(Translated by H.T. Huang, PhD, March. 2003).
 Needham (1986, p. 323, 325, 581) notes that this 
valuable book, though never illustrated, was apparently the 
fi rst of the Chinese systematic treatises to mention quinine; it 
also described maize and tobacco.

48. Zhang Zongfa. 1760. Sannongji [Records of the three 
departments of agriculture]. China. Passage on soy reprinted 
in C.N. Li 1958 #299, p. 221, and #331, p. 234-35. [Chi]
• Summary: Wade-Giles reference: San Nung Chi, by Chang 
Tsung-Fa. Qing dynasty. Contains a passage on soybean 
seedlings (doumiao) from the Zhenglei bencao (Reorganized 
pharmacopoeia) (1082 CE; which see). The section titled 
“The spring” states: Plant black soybeans (heidou). Note 1. 
The last month of spring in the Chinese lunar calendar, which 
is the 3rd month, would be quite early to plant soybeans in 
northern China but not so early in southern China.
 The section titled “Beans” (dou) begins with a long 
quotation from the Bencao Tujin (Illustrated pharmacopoeia) 
(1061, which see).
 The next section begins with a brief quotation from the 
Shiming (Expositor of names) (150 CE): Shu (the simplifi ed 
character) means soybeans (shu, the early, more complex 
character). Then Zhang Zongfa (author of this book, 
Sannongji) comments: Shu (the complex character) is the 
general name for legumes (jiagu, “pod grain”). Note 2. Dr. 
Huang has never seen these two characters used to refer to 
legumes. Moreover, throughout early Chinese history, the 
complex character shu almost always referred specifi cally to 
soybeans, not to legumes in general. So this is Zhang’s new 
interpretation of the meaning of shu.

 Zhang Zongfa continues: In the ancient “seal characters” 
(zhuanwen), the three strokes at the bottom in shu (the 
simplifi ed character) looks like pods dangling from the stem. 
The character for dou (bean) looks like seeds (i.e., beans) in 
the pod. Note 3. Hu Daojing (1963) proposed that the three 
dots represent the nodules on the roots of the soybean plant.
 According to the Guangya (Ancient dictionary: 
Enlargement of the Erya) (230 CE): Soybeans (dadou) were 
also called shu; azuki beans (xiaodou) were also called da.
 According to the Mingyi Bielu (Informal records of 
famous physicians) (510 CE): The leaves can be used to feed 
livestock. The pods can be used to feed cattle and horses. 
The stems can be used as fuel to cook food.
 The next paragraphs, which repeat material about 
soybeans from earlier documents, discuss: (2) Storage. (3) 
Planting. (4) Cultivation and weeding. (5) Harvesting. (6) 
Storage of the harvested soybeans.
 The next-to-last paragraph states: Character (benxin) 
of the soybean. The fl avor is sweet and the nature (qi) is 
warm. Benefi ts the qi and blends to the middle; evens the 
temperament. Prolonged ingestion makes the body heavy. 
You can cook it by parching, or you can boil it. Its nature is 
cooling. If you make fermented black soybeans (shi), then 
it becomes cold. If you make jiang or raw sprouts, then its 
nature is neutral. When the cattle eat it, it is warming. But 
when the horses eat it, it is cooling. So, although it is one 
substance, its nature changes. If you parch the beans and eat 
them with pork, you may die of suffocation. Small children 
should avoid it, but after they are 10 years old they may eat 
it. If you eat hempseeds (mazi) or acorns? (hobu) you should 
not eat parched soybeans; if you do, you will have scars.
 The section titled “sweet melon” notes: Plant sweet 
melon together with soybeans. After the soybean seedlings 
emerge to a height of 4-5 inches (cun), pinch them off. After 
several leaves appear on the melon plants, then you pinch off 
the soybean seedlings (doumiao).
 The section titled “Season of spring. Agricultural time. 
Plant seasonal beans” (dou) states that the common bean 
(later called caidou; Phaseolus vulgaris) was called “four 
seasons bean” (shijidou). The passage describes what it looks 
like, explains that it is a legume (shu), and tells when to plant 
and when to harvest. Its nature (qi) is warm and its fl avor 
is sweet. See Li 1958 #580. Note 4. The term caidou is not 
mentioned. These are the most widely used beans throughout 
Latin America and the American Southwest–where they are 
known as frijoles. However, they are not widely cultivated 
nor used as food in China. (Translated by H.T. Huang, PhD, 
Jan. 2003, May 2003).
 Bray (1984, p. 451, 629): “Records of the three 
departments of agriculture.” Qing dynasty. Preface 1760. 
Citing this work from Szechuan, Bray notes that it gives 
the fi rst detailed Chinese account of sorghum cultivation 
techniques, which are very similar to those for millets.
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49. Zhao Xuemin. 1765. Bencao Gangmu shiyi 
[Supplemental amplifi cation of the Bencao Gangmu]. China. 
[Chi]
• Summary: Wade-Giles reference: Pên Ts’ao Kang Mu Shih 
I, by Chao Hsüeh-Min. H.T. Huang (2000, p. 322, 621) who 
cites this Qing dynasty book, says of its date: “Begun ca. 
1760 CE; fi rst prefaced 1765 CE, prolegomena added 1780 
CE, last date in text 1803. First published 1871.” Huang 
says that this is the 3rd earliest Chinese-language document 
seen in which a term for soymilk (doujuang) appears (See p. 
365 of the 1971 edition {Commercial Press, Hong Kong}). 
Address: China.

50. Bowen, Samuel. 1767. An account of the Luk Taw, or 
Chinese vetches, introduced into Georgia from China by Mr. 
Samuel Bowen, as appears by a certifi cate* to the Society 
of Arts, &c. from Henry Yonge, Esq; Surveyor General of 
Georgia. Gentleman’s Magazine (London) 37:253. May. 
Reprinted in Lloyds Evening Post & British Chronicle. May 
8-11, 1767. 20:443. And in The London Evening-Post, May 
5-7, 1767, p. 1, col. 1. And in Royal Magazine, 6 May 1767, 
p. 276-77. And in Universal Magazine, May 1767, p. 266.
• Summary:  “The Chinese use these vetches for the 
following purposes–From them they prepare an excellent 
kind of vermicelli, esteemed by some preferable to the 
Italian; nothing keeps better at sea, not being subject to be 
destroyed by the weevel [weevil].
 “In Canton and other cities of China, they are used for 
sallad, and also boiled like greens, or stewed in soup, after 
they have been prepared in the following manner: They put 
about two quarts of the vetches into a coarse bag, or hair-
cloth bag, that will hold about a peck [2 gallons], and after 
keeping them in it a little time in warm water, they lay the 
bag on [a] fl at grating, or a wooden lattice, placed about half 
way down a tub; then every four hours they pour water on 
them, and in about 36 or 40 hours they will have sprouted 
about 3 inches in length; they are then taken out and dressed 
with oil and vinegar, or boiled as other vegetables.
 “At sea, where fresh water is valuable, they place a cock 
in the bottom of the tub, and draw off the water that drains 
from them to moisten them again, so that none is lost.
 “Mr. [James] Flint and Mr. Bowen having found them 
an excellent antiscorbutic prepared in this manner, was a 
principal reason for his introducing them into America, as 
it would be a most valuable remedy to prevent or cure the 
scurvy amongst the seamen on board his majesty’s ships.
 “These vetches are also of great use in warm countries 
where grass is scarce, as you may soon raise most excellent 
fodder for your cattle, which may be given to them either 
green or made into hay, and not thrashed.
 “In warm climates they yield four crops a year, each 
crop will ripen in 6 weeks; they grow erect in tufts from 18 
inches to two feet high.”
 Note 1. The certifi cate referred to in the title appears as a 

sidebar below the article and is cited separately as letter from 
Henry Yonge to Dr. Templeman dated 23 Dec. 1766. Note 
that Yonge is Surveyor-General of Georgia.
 See also the separate record for the letter from Peter 
Templeman to Samuel Bowen in thanks for the sample of 
Chinese Vetches.
 Note 2. This is the second earliest document seen (Jan. 
2014; one of two documents) that clearly refers to soybeans 
(Chinese vetches) in Georgia, or the thirteen colonies (which 
became the United States of America in July 1776), or 
the cultivation of soybeans in Georgia, or the USA. This 
document contains the earliest date seen for soybeans in 
Georgia, or the thirteen colonies (which later became the 
United States of America), or the cultivation of soybeans in 
Georgia, or the USA (1765). The source of these soybeans 
was China, whence Samuel Bowen brought them to Georgia.
 Note 3. This is also the second earliest document seen 
(Sept. 2014) that mentions cultivation of soybeans in the 
Western world (including Europe).
 Note 4. If Bowen brought 1 pound of soybeans from 
China and if Yonge planted at the rate of 1 bushel (60 lb) to 
the acre, he would have needed only one-sixtieth of an acre 
to grow the fi rst generation of seed. Since one acre contains 
43,560 square feet, Yonge would have needed only 726 
square feet, or a square plot about 26 feet on a side. If he got 
a yield of 21 bushels/acre (a reasonable estimate), and saved 
one bushel to plant the next generation, he would be able 
to multiply his original seed 20-fold with each generation. 
Thus, 20 lb after 1 generation, 400 lb after 2 generations, and 
8,000 lb after 3 generations–which would have been enough 
to start making soy sauce in the late fall–an excellent time of 
year.
 Note 5. This is the earliest document seen (July 2014; 
one of two documents) that uses the term “Chinese vetches 
to refer to soybeans. It is also the earliest document seen 
(July 2014) with the term “Chinese vetches” in the title. The 
typical vetch plant, a forage legume, looks neither like a 
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soybean or a mung bean; it usually has many leafl ets per leaf.
 Note 6. This is the earliest document seen (July 2014) 
that uses the term “Luk Taw” to refer to soybeans. Talk 
with Dr. Eugene Anderson (Prof. of Anthropology at Univ. 
of California, Riverside, California), an expert on food in 
China. 2003. July 8. The term “Luk Taw” means “green 
bean(s)” in Cantonese; in Mandarin (pinyin) the term would 
be lüdou. It probably refers to the mung bean. The four most 
popular ways of using mung beans today in southern China 
(in descending order of popularity) are: As sprouts (served in 
many ways), as a source of starch to make thin transparent 
noodles / vermicelli known as beanstarch or peastarch 
noodles (fensi), boiled with water until they form a thick 
gruel which is served as a “cooling” soup, and (rare) made 
into a curd somewhat like tofu (Dr. Anderson has heard of 
but never seen mung bean curd). Dr. Anderson thinks that 
this article clearly seems to be talking about mung beans 
rather than soybeans. The fi rst two paragraphs of the article 
describe how Luk Taw are used to make vermicelli and 
sprouts–a perfect fi t with mung beans but not with soybeans. 
It is also surprising that soy sauce is not mentioned as a 
way of using this crop–since that was the main use to which 
Samuel Bowen later put his soybeans. Talk with Dr. Wang, 
Head of the Chinese Section, Library of Congress. 2003. July 
8. Dr. Wang agrees with everything said by Dr. Anderson.
 Talk with Prof. Ted Hymowitz, who fi rst cited this 
article in connection with soybeans or with Samuel Bowen 
(12 Nov. 2008). Samuel Bowen brought soybeans back from 
China, but he clearly didn’t know what the correct name 
of these seeds or of the plant they came from. He didn’t 
know the difference between a soybean and a mung bean, 
or between their respective plants. But the seeds he sent to 
the American Philosophical Society were clearly soybeans. 
When talking to Henry Yonge he called the plant “Luk Taw, 
or Chinese vetches,” but after that he stopped using the term 
“Luk Taw” and settled on “Chinese vetches,” a term which 
he apparently coined.
 Note 7. If this article refers to sprouted soy beans (as we 
think it does), this would be the earliest English-language 
document seen and the earliest document seen (Nov. 2008) 
in the Western world that mentions sprouted soy beans or 
soy bean sprouts; it says that the vetches “will have sprouted 
about 3 inches in length...” It would also be the earliest 
document seen (Dec. 2020) that refers to the antiscorbutic 
property of soy bean sprouts–later called vitamin C, or that 
mentions what were later called “vitamins” in connection 
with soybeans. Both soy-bean sprouts and mung bean 
sprouts are good sources of essential vitamins; however 
mung bean sprouts contain about 80% more ascorbic acid 
per 100 gm (18 mg vs. 10 mg) than soybean sprouts (Duke, 
James A. 1981. Handbook of Legumes of World Economic 
Importance). Moreover, the word “sallad” meant the same 
thing in Bowen’s day that “salad” means today–fresh greens 
and vegetables topped with a little oil, etc.

 Note 8. This is the earliest document seen (June 2020) 
stating that soybeans can be made into hay.
 Note 9. This is the earliest document seen (Sept. 2000) 
that mentions James Flint, who was a British interpreter 
in China and a close friend of Samuel Bowen. Flint was 
imprisoned by the Chinese at Macao from Dec. 1759 to Nov. 
1762, then banished forever from China by the Emperor 
Ch’ien-lung. Bowen named his fi rst son Samuel Flint Bowen 
and his second son James Flint Bowen. They were born in 
Savannah, Georgia, in 1769 and 1770 respectively.
 Note 10. This is the earliest English-language document 
seen (Nov. 2002) that uses the term “erect” to describe the 
soybean plant.
 Note 11. This is the earliest document seen (Jan. 
2003) that mentions the word “fodder” in connection with 
soybeans.
 Note 12. It seems to be an astonishing coincidence that 
two writers used the term “Chinese vetches” fi rst the fi rst 
time in the same issue of this London Magazine. Address: 
Surveyor-General, province of Georgia, Savannah, Georgia.

51. Xi Huang; et al. eds. 1767. Xu Tongzhi [The Historical 
Collections continued]. China. Passage on soy reprinted in 
C.N. Li 1958 #332, p. 235-36. [Chi]
• Summary: Wade-Giles reference: Hsü T’ung Chih, by Hsi 
Huang, et al. Qing dynasty. The section titled “Brief note on 
insects and plants” begins by stating the soybeans (dadou) 
are the same as shu. It then repeats information from earlier 
works, including the names of the different parts of the plant 
and the different soybean colors. Cites the Guangya (Ancient 
dictionary: Enlargement of the Erya) (230 CE). The soybean 
can be used as medicine, as food (directly), and for making 
fermented black soybeans (shi). (Translated by H.T. Huang, 
PhD, March 2003).
 Wilkinson (2000, p. 526): This is one of the “ten 
encyclopaedic histories of institutions” (Shitong); its 
monographs cover from 907 to 1644.
 Needham (1986, p. 571, 588) and Bray (1984, p. 625): 
This work was commissioned in 1767 and printed in about 
1770. It covers to the end of the Ming dynasty (1644), and 
is a continuation of the Tongzhi by Zheng Qiao (which 
appeared in +1149).

52. Linnaeus, Carolus. 1772. Materia medica, per regna tria 
naturae [Materia medica (medicinal substances) from the 
three kingdoms of nature]. Lipsiae et Erlange (Leipzig and 
Erlangen, Germany): Wolfgang Waltherum. See Dolichos 
Soja, p. 171-72. 21 cm. [3 ref. Lat]
• Summary: “379. Dolichos Soja caule erecto fl exuoso, 
racemis axillaribus erectis, leguminibus pendulis hispidis 
subdispermis. Fl. zeyl. 534. Sp. pl. 1023.
 “Phaseolus erectus, siliquis lupini, fructu pisi majoris 
candido. Kaempf. amoen. 837 t. 838.
 “Loc: India orientalis. Peregrina.
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 “Pharm: Soja. Qual: subdulcis, sicca, farinacea. Vis: 
culinaris. Usus: Anorexia. Comp: Intinctus cibi.”
 In this document, Linnaeus fi rst gave the soybean a 
binomial scientifi c name, Dolichos Soja, and became the 
fi rst to use the term “Soja” as part of the scientifi c name of 
the soybean. Thus, this is the earliest document seen that 
mentions “Dolichos Soja.” This was also Linnaeus’ fi rst 
reference to soy sauce (which he called “Soja,” a term which 
came from Samuel Dale [1705], who called it “Soia”). Since 
soy sauce stimulates the appetite, it can be used to treat 
anorexia.
 Note 1. The title of this book changed when the second 
edition was published in 1772. The original edition was 
published in 1749. Note 2. Germany was not a country until 
1871. Address: Stockholm, Sweden.

53. Cullen, William. 1781. Lectures on the materia medica. 
2nd ed. And now printed from a correct copy, which has been 
compared with others by the editors. Edinburgh, Scotland: 
Printed by W. and H. Whitestone. 452 p. 21 cm. *
• Summary: These lectures were given in 1761 at the 
University of Edinburgh. In 1823 William Kitchiner states 
in a footnote: “By the best accounts I can fi nd, Soy is a 
preparation from the seeds of a species of the Dolichos, 
prepared by a fermentation of the farina [fl our] of this seed 
in a strong lixivium of common salt.”- Cullen’s Materia 
Medica.
 In this 1781 book of lectures, there is a section titled 
“Legumina” (p. 67+) which begins: “These are unctuous and 
oily, and have the oil intimately blended with a saccharine 
matter, so they afford a pure and strong nourishment.” “They 
are more fl atulent than most vegetables, at least than the 
farinacea.” The legumina include peas, beans, French beans, 
and lentils.” Soy is not mentioned in this section.
 William Cullen, M.D., lived 1710-1790. Address: M.D., 
Prof. of Medicine, Univ. of Edinburgh, Scotland.

54. Zorn, Johann. 1782. Icones Plantarum Medicinalium. 
Centuria IV. Abbildungen von Arzneygewaechsen. 
Viertes Hundert [Illustrations of medicinal plants. Fourth 
hundred. Illustrations of medicinal plants. Fourth hundred]. 
Nuernberg: auf Kosten der Kaspichen Buchhandlung (Raspe) 
[Printed at the expense of the Caspian Bookstore]. p. 275-
336. See p. 314. [Ger; Lat]
• Summary: The left half of page 314 is in German, the right 
half in Latin.
 Table 314
 Beans (Faseln). Pl. G. 938, Class 17. [The Latin Cl. 
XVII in the corresponding second column would also stand 
for Class 17.] [On line 3 on the right side is a 5-line botanical 
description of Dolichos soja in Latin].
 Soybeans (Sojafaseln)
 Linnaeus plant S. 8. Th. S. 564.
 a. The single-leafed four-toothed perianth 

(Blumendecke), the upper tooth cut away.
 b. The papilionaceous corolla (schmetterlingsförmige 
Krone).
 c. The vexillum (Fahne) with two wings.
 d. One vexillum by itself.
 e. e. The two wings.
 f. The carina (Schiffgen).
 g. The stamen (Staubfaden), 9 grown together and one 
alone.
 h. The ovaries (Fruchtknoten), with the pistil (Griffel) 
and bearded stigma (Narbe).
 i. The two-segment hairy pod (... haarichtige Schote).
 It is indigenous to India, and in our area it requires a 
greenhouse. My plants reached 4 feet high and blossomed in 
May. The blossoms drop very quickly.

55. Plenck, Joseph Jakob. 1794. Icones plantarum 
medicinalium: Secundum systema Linnaei digestarum, 
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cum enumeratione virium et usus medici, chirurgici atque 
diætetici. Vol. 6 [Illustrations of medicinal plants. Vol. 6] 
Vienna: A.A. Blumauer. See fi gure no. 557. (First cited by 
Oken 1841). [Lat]
• Summary: On the title page his name is given in Latin as 
Josephi Jacobi Plenck. Yet this book is often cited as “Plenk 
557. Soja.”
 The image of the soybean plant is almost the same 
as that given by Jacquin (1781), however the plant name, 
Dolichos Soja L., is written to the right of the bottom of the 
illustration rather than below it. Shape of the pod is slightly 
different, and there are minor differences in leaves and leaf-
veins.
 [He calls the soybean “Soja”].
 His description of the soybean (page 42) is written in 
Latin on the left [see next page] and German on the right, 
The German part states:
 Species: a bean (Fasel) with an upright, curved stem, 
upright axillary racemes (Achseltrauben), and hanging, 
bristly pods mostly with two seeds.
 Native Country: India.
 Dietetic Section: Soybean (Sojabohne). Latin: Fructus 
soiæ.
 Smell: like elder [probably elder berries or blossoms]. 
Taste: salty, somewhat fatty, almost like elderberry jam 
(Hollundermusz [sic–Hollundermus]).
 Pharmaceutical Properties: the preserved fruit stimulates 

the appetite.
 Use: from these beans that are boiled and softened in a 
brine, the Chinese prepare a very pleasant seasoning for their 
roasted meat.
 Note: Translated by Philip Isenberg (MM, CT), Long 
Beach, California. Address: Vienna, Austria?.

56. Willich, Anthony Florian Madinger. ed. 1802. The 
domestic encyclopedia; or, a dictionary of facts and 
useful knowledge. Comprehending a concise view of 
the latest discoveries, inventions, and improvements, 
chiefl y applicable to the domestic economy. Vol. 3 of 4. 
Philadelphia, Pennsylvania: William Young Birch and 
Abraham Small. See vol. II, p. 357. This is a 5-volume work. 
A second edition was published in 1821.
• Summary: The entry for “Ring-Worm or Tetter (Herpes 
miliaris)” states (Vol. 3, p. 497): “These pustules never 
suppurate and cannot be easily cured; often breaking out at 
certain periods of the year, even after having been apparently 
removed. The usual application, in this affection [bodily 
condition, disease, malady] is the common black or writing-
ink; but frequent friction or embrocation of the eruption 
with mushroom catsup, has sometimes been attended with 
success.”

57. Shecut, John Linnaeus Edward Westridge. 1806. Flora 
carolinæensis; or, A historical, medical, and economical 

display of the vegetable kingdom; 
according to the Linnæan, or 
sexual system of botany. Being a 
collection or compilation of the 
various plants hitherto discovered 
and made known by the several 
authors on botany, &c. 2 vols. 
Charleston, South Carolina: 
Printed for the author by J. Hoff. 
584 p. See vol. 1, p. 514. [1 ref. 
Eng]
• Summary: This book, about 
the fl ora of Carolina, was written 
for the purpose of stimulating an 
interest in the study of botany and 
simplifying the Linnaean system 
for beginners.
 In Vol. 1, page 514 the 
genus Dolichos is described. 
Concerning that genus Shecut 
says: “There are 24 species, 
mostly exotic, growing in the 
Indies.” [probably the Dutch 
East Indies]. The 3rd member of 
the genus listed is the soybean–
today’s Glycine max.
 “3. Dolichos Soja, Soy, 
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or Sooja, a native of Japan, though bearing this climate; and 
is the bean, the leguminous fruit of which affords the liquid 
condiment called Indian Soy [sauce]. Kempfer [Kaempfer] 
affi rms that the seeds of this species give relief in the 
Asthma.”
 Note: Given that the title refers to a fl ora of the 
Carolinas, the author seems to be saying that the soybean 
either grows or will grow in South Carolina. However the 
sentence at the end of the subtitle appears to say something 
altogether different; therefore we cannot be sure. Or, Shecut 
may have read James Mease (1804), who states: “[The 
Soy-bean bears the climate of Pennsylvania very well. The 
bean ought therefore to be cultivated.].” In the same article, 
Mease says of soy sauce: “SOY, or Sooju, a species of 
liquid condiment, which is imported from India,...” From 
Mease, Shecut he may have adopted the phrases “bearing 
this climate” and “liquid condiment called Indian Soy.” It is 
possible that this is the earliest document seen (Aug. 2011) 
concerning soybeans in South Carolina, or the cultivation 
of soybeans in South Carolina–but this is not at all clear. 
And all things considered–we think it is unlikely that Shecut 
observed the soybean growing in South Carolina.
 John Shecut lived 1770-1836. Address: Charleston, 
South Carolina.

58. Duan Yucai. 1812. Shuowen jiezi Duanshi zhu 
[Analytical Dictionary of Characters as annotated by Mr. 
Duan]. China. Passage on soy reprinted in C.N. Li 1958 
#334, p. 236. [Chi]
• Summary: Wade-Giles reference: Shuo Wên Chieh Tzu 
Tuan Shih Chu, by Tuan Yü-Ts’ai (lived 1735-1815). 
Also titled simply: Shuowen Jiezi Zhu. Qing dynasty. The 
Shuowen Jiezi (121 CE) was an analytical dictionary of 
characters. The section titled “The bean (dou) category” 
contains an unusual “seal character” for dou in the title. 

Soybean sprouts (dadou huangjuan or “soybean yellow 
curls”) have a fl avor that is sweet and neutral; they cure 
“wet sinews.” Soybeans can be used to make sprouts (ya). 
When sprouted grains (nieh, incl. soybeans) appear, dry them 
quickly; then they are called huangjuan. Soy sprouts are 
also good for kidney problems. When cooked soybeans are 
incubated with salt, they become fermented black soybeans 
(shi, [character written incorrectly]). The rest is a reiteration 
of earlier information about soybeans. Dr. Huang adds: The 
word ya refers to seeds that are fully sprouted and usually 
used as a vegetable, whereas nieh refers to seeds with a 
short, maltlike sprout. (Translated by H.T. Huang, PhD, 
March 2003).
 Wilkinson (2000, p. 954-55): Philology (The study of 
human speech especially as the vehicle of literature and 
as a fi eld that sheds light on cultural history): The main 
contribution of the Qing philologists was to lay the basis for 
the reconstruction of the phonology (the science of speech 
sounds including. esp. the history and theory of sound 
changes in a language) of Old Chinese. “Gu Yanwu was 
a pioneer. Thereafter, the biggest contribution was made 
by Duan Yucai, the most infl uential Qing scholar of the 
Shuowen. After failing the metropolitan examination in 1761, 
he spent the remained of his life as a teacher and scholar...” 
His most infl uential work is Shuowen jiezi zhu, 1813-1815.

59. Chen Jing. comp. 1814. Suanqi wuchanshu [Inventory of 
products from Suanqi]. China. Passage on soy reprinted in 
C.N. Li 1958 #335, p. 237. [Chi]
• Summary: Wade-Giles reference: Suan Ch’i Wu Ch’an 
Shu, compiled by Ch’ên Ching. Qing dynasty. The section 
titled “Yellow soybeans” (huangdou) states: The soybean 
has many uses. You can make tofu (fu), or press out the oil 
(you), or make fermented black soybeans (shi) or jiang–with 
the soybeans produced in our village or elsewhere. But we 
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seldom consume soybeans directly. They come is various 
colors: black, white, yellow, dark brown, green, or spotted 
/ speckled (ban). According to the pharmacopoeia (bencao) 
literature, when eaten raw it is neutral (Note: Dr. Huang has 
never heard of eating soybeans raw), when eaten parched or 
stir-fried (chao) it is heating, when eaten boiled it is cooling, 
when made into fermented black soybeans (shi) it is cold. 
When eaten by cattle it is warm. When eaten by horses it 
is cold. It is also said that if small children eat the parched 
beans with pork, they will suffocate. But after the age of ten 
years, they are out of danger; we do not know the reason.
 Dr. Huang adds: “I wonder how that story got started.” 
(Translated by H.T. Huang, PhD, March 2003).

60. Adelon, Nicolas P.; Chaumeton, François Pierre. 1816. 
Dictionaire des sciences médicales [Dictionary of the 
medical sciences]. Paris: C.L.F. Panchkoucke. See vol. 17 
(Fra-Gen), p. 97. [Fre]
• Summary: In the section on “Fruit” (p. 89), subsection 
5 (p. 97) is on the vegetables with pods, or papilionaceous 
vegetables, of which many types are listed, including 
Dolichos soja. These foods are accused of causing intestinal 
gas, although they are very nourishing and agreeable, above 
all the soybean (le soja) of Japan and the catiang of China.
 Lupins and peanuts are also mentioned. Sesame seeds 
are mentioned on p. 98.
 Note 1. The subtitle is: By a Society of Physicians and 
Surgeons (Par une Société de Médecins et de Chirurgiens).
 Note 2. This is the earliest document seen that mentions 
“intestinal gas” in connection with soy.

61. Gray, Samuel Frederick. 1821. A supplement to the 
pharmacopoeia: Being a treatise on pharmacology in 
general;... A new and improved edition, considerably 
enlarged. London: Printed for Thomas and George 
Underwood. xxxiii + 480 + [48] p. Index. 21 cm.
• Summary: Chapter 1, “Vegetables,” notes (p. 115): 
“Dolichos soja. Seeds used to make soy [sauce], and are also 
eaten in soup.”
 The long section on “Simple substances” states (p. 199, 
last entry): “Lock-soy. Rice boiled to a kind of paste, and 
drawn out into threads: the Cochin-chinese is transparent; the 
Chinese opaque and less esteemed; used to thicken soups.”
 The section on “Compounds.–6. Watery compounds” 
gives a recipe (p. 324) for: “Quin’s sauce. Soy 8 lb, walnut 
katchup, mushroom katchup ana 2 gall. [gallons], anchovies 
8 lb, Cayenne pepper 8 oz., garlic 1 lb.” 2nd recipe: Distilled 
vinegar 1 gall. soy 1 lb, allspice 8 oz. Distilled vinegar 1 
gall., soy 1 lb, allspice 8 oz.
 Next comes a recipe for homemade soy sauce (p. 324): 
“Soy. Seeds of dolichos soja (peas or kidney beans may be 
used for them) 1 gall., boil till soft, add bruised wheat 1 gall, 
keep in a warm place for 24 hours, then add common salt 1 
gall., water 2 gall., put the whole in a stone jar, bung it up for 

two or three months, shaking it very frequently, press out the 
liquor: the residuum may be treated afresh with water and 
salt, for soy of an inferior quality.
 “2. Seeds or beans 35 lb, stew in a little water for 2 or 
3 hours, till they can be bruised between the fi ngers; drain 
on a sieve, roll them while moist in fl our of the same seeds, 
spread them upon strainers placed one upon another in a 
hamper, cover with a blanket for 3 or 4 days, or till the 
seeds are quite mouldy [soybean koji], then expose them to 
the sun or a fi re until they are so hard that the mouldy crust 
may be rubbed off; now pour upon them water l00 lb, and 
add common salt 20 lb, let the whole stand in a warm place 
for six weeks, pour off the now brown liquor and evaporate 
gently to a proper consistence: some add spice.”
 Note: This is the earliest document seen (Jan. 2019) that 
mentions soy fl our (“fl our of the same seeds”).
 In the same chapter and section (p. 325) are two 
interesting recipes that contain no soy:
 “Katchup. Mushrooms 4 lb, common salt 2 lb, sprinkle 
the salt over them, when the juice is drawn out add pimento 
8 oz. cloves 1 oz., boil for a short time, and press out the 
liquor: what remains may be treated again with salt and 
water for an inferior kind. Black pepper, mace, and ginger, 
are usually added.”
 Walnut katchup. Green shells of walnuts 1 bushel, 
common salt 6 lb, let them remain for two or three days 
stirring them occasionally that the air may turn them black, 
press out the liquor, add spices to the palate of the country, 
and boil it. Are all used for sauces.
 “2. Juice of young walnuts by the press, to a gallon add 
anchovies 2 lb, shallotts 1 lb, clove, mace, black pepper ana 
1 oz. and a clove of garlic, boil a little, and bottle.”
 Note: The word “ana” means “of each an equal 
quantity”–used in writing prescriptions.
 In the chapter on “Compounds.–8. Medicated vinegars” 
is a recipe (p. 334) for “Camp vinegar. Garlick sliced 8 oz. 
Cayenne pepper, soy, walnut katchup ana 4 oz. anchovies 
chopped no. 36, vinegar 1 gall., cochineal q. s. to colour it a 
deep red; infuse six weeks, then strain.” Address: Lecturer on 
the materia medica, pharmaceutical chemistry, and botany.

62. Yang Shitai. 1833. Bencao shugou yuan [Essentials 
extracted from the Explanations of Materia Medica]. China. 
Passage on soy reprinted in C.N. Li 1958 #336, p. 237. [Chi]
• Summary: Wade-Giles reference: Pên Ts’ao Shu Kou 
Yüan, by Yang Shih-T’ai. Qing dynasty. It has three sections 
titled: (1) Soybeans (dadou). Yellow soybeans can be used 
for making tofu (fu), soybean oil (you), and jiang. The other 
kinds of soybeans can be used for making tofu (fu) and they 
can be parched / fried (chao) for eating. (2) Black soybeans 
(heidadou). (3) Soybean sprouts (dadou huangjuan or 
“soybean yellow curls”). The text of each is a reiteration 
of information about soybeans from earlier documents. 
(Translated by H.T. Huang, PhD, March 2003).
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63. Kosteletzky, V.F. [Vincent Franz]. 1835. Allgemeine 
medizinisch-pharmazeutische Flora [General medicinal and 
pharmaceutical fl ora containing the systematic listing and 
description of all of the plants that are known up until now 
in all parts of the world in their relationship to Dietetics, 
Therapy, and Pharmacy organized by the natural families of 
the plant kingdom Prag: Borrosch und Andre. See p. 1297-
1298. [4 soy ref. Ger]
• Summary: Soja. Mönch. Soy
 Calyx fi ve lobes, two lips, barely shorter than the 
corolla. Carina elongated, straight. Ovaries basically without 
sheath. Everything else as with Phaseolus.

S. hispida Mönch. Coarse-haired soy (Rauhhaarige S.); 
soybean (Sojabohne).
 Kämpf. t. 838. Jacq. ic. 1. t. 145. Plenk [Plenck]. t. 557.–
S. japonica. Savi. Dolichos soja. L.
 [There follows a botanical description of the soybean 
plant. After a circled number 1 we read]:
 The palatable seeds are eaten like beans. They also serve 
for the preparation of a sort of thick, very spicy sauce that is 
called “soy” [sauce] (Soja). In Japan and China, as in all of 
the East Indies in general, it is used as an additive to dishes 
and now is also frequently brought to Europe for the same 
purpose.
 Note: Translated by Philip Isenberg (MM, CT), Long 
Beach, California. Address: Doctor of medicine, substitute 
professor of medical botany, corresponding member of 
the Medico-Botanical Society of London (Medizinisch-
botanische Gesellschaft zu London), the Royal Bavarian 
Botanical Society in Regensburg (Königliche-bairische 
Gesellschft zu Regensburg), and the Prussian-Silesian 
Society for National Culture (Preussisch-schlesische 
Gesellschaft für vaterländische Cultur).

64. Zou Zhu. 1837. Benjing shuzheng [Critical commentary 
on (a revised text of) the Classical Pharmacopoeia of the 
Heavenly Husbandman]. China. Passage on soy reprinted in 
C.N. Li 1958 #338, p. 238-39. [Chi]
• Summary: Wade-Giles reference: Pên Ching Shu Chêng, 
by Tsou Chu. Qing dynasty. This is a commentary on the 
Shennong Bencao Jing (Benjing) (100 CE), which divides 
all medicines / drugs into three classes. The section titled 
“Middle class” [of drugs] states: Soybean sprouts (dadou 
huangjuan or “soybean yellow curls”) have a fl avor that 
is sweet and a nature that is neutral. They are nontoxic. 
According to Lu Ziyou [a doctor], these sprouts / “yellow 
curls” are made from soybeans. They are different from 
seeds that germinate in the soil. When the sprout fi rst 
emerges from the bean, it is yellow and straight. Its nature is 
rather like that of wood (one of the “fi ve elements”). Wood is 
related to the liver. The liver is related to the qi (vital energy) 
of the sinews / muscles, which in turn controls the joints 
/ knee. The latter belong to the valley and prefecture (fu) 

[meaning unclear]. Therefore it controls pain in the joints. 
As it looks, so does it control [meaning unclear]. Dr. Huang 
notes: Pain in the joints is due to “moisture” in the Chinese 
medical sense.
 As for rice (dao) and soybeans (shu), they like to 
germinate in water. But rice likes water especially. When 
you grow soybeans [in a fi eld], it needs to be dry. Before 
you plant rice, soak it in water. Wait until it begins to sprout, 
then broadcast it. With soybeans, however, plant them 
directly in the earth [without prior soaking]. Rice has the 
qi (vital energy) of metal and water [each one of the fi ve 
elements]. Soybeans (shu) have the qi of fi re and earth. 
So the nature of each is different, and therefore the way of 
planting each has to be different. (Translated by H.T. Huang, 
PhD, March 2003). Dr. Huang adds: The author is using the 
“fi ve elements” concept to explain the practice of planting 
different seeds.
 Needham (1986, p. 611): 1837, printed in 1849. With 
two supplements: (1) Pên Ching Hsü Su, 1838, printed 1849; 
(2) Pên Ching Hsü Su Yao, 1840, printed 1849. LPC.

65. New-England Farmer (Boston, Massachusetts). 1845. 
Nutritive qualities of peas. 23(49):389. June 4. [1 ref]

• Summary: From Maine Farmer: “It is thought by many 
that peas contain a larger quantity of nutritive substance than 
almost any other vegetable. Liebig says that peas abound 
in a substance which he calls vegetable caseine, which we 
suppose, being interpreted, meaneth vegetable cheese. His 
language in regard to it is as follows:
 “’The third constituent of the vegetable food of animals 
is vegetable caseine. It is chiefl y found in the seeds of peas, 
beans, lentils, and similar leguminous seeds. Like vegetable 
albumen, it is soluble in water, but differs from it in this, that 
its solution is not coagulated by heat. When the solution is 
heated or evaporated, a skin forms on its surface [yuba], and 
the addition of an acid causes a coagulum, just as in animal 
milk.’
 “This, then, is what he means by vegetable caseine; in 
fact, it may be called pea cheese or bean cheese, if it should 
be coagulated by acid or rennet perhaps. Query–Will it keep 
well when thus coagulated and dried? If it will, it would 
afford a portable substance for making pea soup. Why won’t 
some yankee set up a pea and bean cheese [tofu] factory?
 “We collect the following comparison of the ingredients 
and animal (milk) cheese from his tables:
 “100 parts vegetable cheese.
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 Carbon, 54.138.
 Hydrogen 7.156.
 Nitrogen 15.672.
 Oxygen, &c. 23.034.
 “100 parts animal cheese.
 Carbon, 54.825.
 Hydrogen 7.153.
 Nitrogen 15.628.
 Oxygen, & sulphur 22.394.”
 Note 1. This is the earliest document seen (Nov. 2020) 
which contains information on the chemical / nutritional 
composition of soybeans or soyfoods; it gives the chemical 
composition of tofu.
 Note 2. This is the earliest English-language document 
seen (Nov. 2020) that uses the term “vegetable caseine” to 
refer to a type of protein.
 Note 3. This is the earliest document seen (March 
2018) that discusses the properties of soybean proteins; they 
abound in vegetable caseine.
 Note 4. This is the earliest English-language document 
seen (Nov. 2020) that uses the term “vegetable cheese” to 
refer to tofu.
 Note 5. This is the earliest document seen (March 2018) 
that uses the word “albumen” (or “albumens”) or the term 
“vegetable albumen” (or “vegetable albumens”) or the word 
“nitrogen” in connection with the nutritional composition 
of soy. The word “albumen” usually refers to the white / 
protein of an egg, but here it refers to plant protein. The word 
“albumin” (fi rst used in 1869) refers to any of numerous 
simple heat-coagulable, water-soluble proteins that occur in 
muscle, egg whites, milk, and other animal substances, and 
in many plant tissues and fl uids.

66. Honzô kômoku keimô [Complete study of materia 
medica]. 1847. Japan. [Jap]*
• Summary: According to the Nihon Kokugo Daijiten 
[Japanese Language Dictionary], this is the earliest known 
Japanese document that contains the word unohana, referring 
to the dietary fi ber remaining after making tofu or soymilk.
 Thanks to Toshie Marra of the University of California, 
Librarian for the Japanese Collection, C.V. Starr East Asian 
Library.
 Note. This is the earliest Japanese-language document 
seen (June 2013) that uses the term unohana to refer to 
okara.

67. Williams, Samuel Wells. 1848. The Middle Kingdom: A 
survey of the geography, government, education, social life, 
arts, religion, &c., of the Chinese empire and its inhabitants. 
With a new map of the empire, and illustrations, principally 
engraved by J.W. Orr. London and New York: Wiley and 
Putnam. 2 volumes. See vol. I, p. 283, 290; vol. II, 402-03.
• Summary: In volume 1, in Chapter 6 titled “Natural 
History of China,” the section on legumes (p. 283) states: 

“The widely diffused and extensive tribe of Leguminosæ 
holds an important place in Chinese botany, affording 
many esculent vegetables and valuable products. Peas and 
beans form important objects of culture, and the condiment 
called soy [sauce] (a word derived from the Japanese soya) 
is prepared chiefl y from a species of Dolichos. One of the 
commonest modes of making this condiment is to skin the 
beans and grind them to fl our, which is mixed with water and 
powdered gypsum, or turmeric. The common Chinese eat 
few meals, without the addition of one form or other of the 
bean curd or bean jelly” [tofu].
 Note 1. This is the earliest document seen (April 2013) 
that mentions turmeric in connection with tofu, or the uses 
the terms “bean jelly” or “bean jam” [probably incorrectly] 
to refer to tofu. However, Williams seems to be a bit 
confused here. He starts to describe how the condiment soy 
sauce is made in China, but he fi rst states (incorrectly), that 
the dehulled beans are ground to fl our which is then mixed 
with powdered gypsum or turmeric (also incorrect) before 
the soy sauce fermentation. The powdered gypsum and 
turmeric are part of the process for making bean curd–in 
which hot soymilk is curded with gypsum. Typically, to 
make bean curd in China, soaked (not dry) soybeans are 
ground to a slurry or paste (not a fl our), mixed with water to 
make soymilk, which is cooked, then mixed with gypsum, 
which curds the hot soymilk. Firmly pressed tofu can be 
cooked with turmeric [and often soy sauce] to preserve it and 
give it a yellow color. Williams’ incorrect idea that whole dry 
soybeans are fi rst ground to a fl our before being made into 
tofu is repeated by many subsequent European writers.
 Note 2. This is the earliest English-language document 
seen (Feb. 2004) that uses the word “fl our” in connection 
with the soy bean.
 In a long discussion of the famous Pun Tsau [Pên 
Ts’ao or Ben Cao] herbal, by Li Shih-chen, the author notes 
(p. 280) that “The second division of grains contains four 
families:... 3. That of leguminous plants; and 4. The family 
of fermentable things, as bean curd, boiled rice, wine, yeast, 
congee, bread, &c., which, as they are used in medicine and 
produced from vegetables, seem most naturally to come in 
this place.”
 In volume 2, in Chapter 13 titled “Architecture, dress, 
and diet of the Chinese,” the section on “Vegetables eaten by 
the Chinese” (p. 43) states: “The Chinese have a long list of 
culinary vegetables, and much of their agriculture consists 
in rearing them. Leguminous and cruciferous plants occupy 
the largest part of the kitchen garden; more than twenty 
sorts of peas and beans are cultivated, and the pods and 
seeds of two species of Dolichos are eaten, and the beans of 
another species made into soy by boiling and powdering the 
kernels, then fermenting them with yeast, and mixing other 
ingredients according to the taste of the maker or purchaser. 
Another still more common condiment made from beans, is 
called bean curd or bean jam, by boiling and grinding them, 
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and mixing the fl our with water, gypsum, and the juice of 
yellow seeds.”
 Concerning oils and fats (p. 46): “Oils and fats are in 
universal use for cooking; crude lard or pork fat, castor oil, 
and that expressed from two species of Camellia and the 
ground-nut, are all employed for domestic and culinary 
purposes.”
 Chapter 20 titled “Commerce of the Chinese,” states (p. 
402-03): “The silk trade is more likely to increase than any 
other branch of commerce, after tea, and the Chinese can 
furnish any amount of raw and manufactured silks according 
to the demand for them. The best Soy is made by boiling 
beans soft, adding an equal quantity of wheat or barley, and 
leaving the mass to ferment; a portion of salt, and three times 
as much water as beans, are afterwards put in, and the whole 
compound left for two or three months, when the liquid is 
pressed and strained. The fl avor and ingredients of soy vary 
considerably, even among the people who make it, and much 
of that exported is supposed to be more or less adulterated.” 
Note: The author apparently does not know what kind of 
beans are use to make Soy. In the 1882 edition of this book, 
he gives a more accurate description.
 Note: This is the earliest document seen (Oct. 2014) 
concerning soy and adulteration. It speculates that much 
exported soy [sauce] is adulterated.
 Also discusses: Coix lachryma, a kind of grass used 
for weaving fl oor matting (p. 276). “Hemp is cultivated for 
its fi bres, and the seeds furnish an oil used for household 
purposes, and medicinal preparations; but the intoxicating 
substance called bang, made from it in India, is unknown in 
China” (p. 281). Samuel Wells Williams lived 1812-1884. 
Address: New York, Author of “Easy Lessons in Chinese,” 
“English and Chinese Vocabulary,” &c.

68. Julien, Stanislas. trans. 1855. Le pois oléagineux de 
Chine [The “oil peas” (soybeans) of China]. Bulletin de la 
Societe d’Acclimatation 2(4):225-26. April. [2 ref. Fre]
• Summary: This is a letter addressed to the president of the 
Zoological Society for Acclimatization, from the session 
of 30 March 1855. Monsieur and dear colleague. I have the 
honor of offering you, at the request of my friend Émile 
Tastet, some information that I have found in a Chinese book 
on the subject of oil peas (soybeans, Pois oléagineux, Yeou-
teou).
 One reads in the Imperial Encyclopedia of Agriculture 
(Cheou-chi-thong khao; [Ch’in Ting Shou Shi T’ung K’ao 
by Chang Ting-yu and Chiang P’u]), volume 27, fol. 8, 
fi rst page (recto): ‘According to Li Shih-chen (Li-chi-tchin, 
author of the Great Materia Medica [Pen-ts’ao kang-mu]), 
the large peas (soybeans, Ta-teou) are found in the following 
colors: some are black (Hé-teou), white (Pe-teou), yellow 
(Hoang-teou), or gray (Ho-teou); and there are also some 
that are spotted with blue (Thsing pan-teou). The black ones 
are ordinarily called Ou-teou (here the word ou has the same 

meaning as he, black); they can be used in medicine, be 
eaten, and are used in the condiment called chi (fermented 
black soybeans, which are composed of these soybeans, of 
ginger, and of salt). The yellow can be used to make tofu 
(Teou-fou, a sort of fermented soybean pâté, on which the 
people nourish themselves habitually); oil is also drawn from 
them by putting them under a press; they are also used to 
make jiang (tsiang; Note: a sort of sauce like a soft miso that 
serves as a seasoning).
 The other species of large peas (soybeans) are not good 
for making tofu (teou-fu, fermented pâté of peas); they are 
eaten after having been roasted. All the species of large peas 
(soybeans) described hereafter are planted before and after 
the summer solstice (June 21). The stem attains a height 
of 3-4 feet. The leaves are round and terminate in a point. 
In autumn, the plant bears small, white fl owers, which are 
clustered together. Then they form pods (about as long as 
one’s thumb), which become dry after the frost.
 One reads in the Treatise on Agriculture by Fan-ching 
[Fan Sheng-chih, written ca. 10 B.C.]: ‘At the summer 
solstice, the soybean (teou) is sown; it is not a big job. The 
fl owers of the soybean do not like to see the sun; otherwise 
they turn yellow and the and the roots blacken.’
 I regret, Monsieur, to be unable to fi nd at the moment 
more details on the soybean; however, the above extract 
largely suffi ces to confi rm the remarkable usefulness, 
unknown in Europe until just now, of the soybean which M. 
de Montigny has sent to you. I have already called attention 
to this fact in a large work that I fi nished a year ago, in which 
are described all of the Chinese industrial processes that 
relate to chemistry. But I do not know when I will be able to 
publish this work.
 I am at the disposition of the Society for Acclimatization 
whenever you would like me to translate Chinese texts that 
would be of interest.
 Note 1. This is the earliest French-language document 
seen (Nov. 2011) that mentions fermented black soybeans, 
which it calls chi.
 Note 2. Bretschneider (1881) calls Julien a “great 
sinologue.”
 Note 3. This is the earliest French-language document 
seen (Sept. 2014) that uses the term Le pois oléagineux 
de Chine to refer to the soybean, or with the term Le pois 
oléagineux de Chine in the title.
 Note 4. This is the earliest French-language document 
seen (March 2015) that uses the term tsiang to refer to jiang 
or Chinese-style fermented soybean paste.

69. Fremy, E. 1855. Sur plusieurs huiles rapportées de Chine 
par M. de Montigny [On several oils brought back from 
China by Mr. de Montigny (Letter to the editor)]. Bulletin 
de la Societe d’Acclimatation 2(7):382-83. July. Meeting of 
June 22. [Fre]
• Summary: The writer calls soybeans “oil peas” (Pois 
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oléagineux) and states in this letter to the president of 
the Society for Acclimatization: Soy oil (L’huile de Pois 
oléagineux) is very similar to our edible oils; its odor 
and taste are agreeable. It is equally suited to combustion 
[burning in oil lamps]. Exposed to freezing cold, it thickens; 
atmospheric oxygen makes it rapidly turn to resin. It belongs, 
therefore, to the class of drying oils (huiles siccatives) and 
could replace linseed oil (remplacer l’huile de Lin) in some 
of its applications.
 I know that the Chinese obtain 17% oil from their 
soybeans. It would be interesting to know, based on an 
analysis, the exact percentage of oil that these soybeans 
contain.
 My analyses show that the soybeans brought from China 
by Mr. de Montigny contain 18% oil.
 If the latter are identical to those used commercially in 
China, you will see, Mr. President, that the Chinese are very 
skilful industrially, for they lose only one percentage point of 
the oil.
 He fi nishes his letter with a prophetic statement: In 
conclusion... soybeans, the importance of which we have 
already appreciated for the abundance and quality of 
the oil they furnish, will provide us with a new food for 
consumption and a useful product for the industrial arts.
 Note 1. This is the earliest Western-language document 
seen (March 2018) concerning the industrial (non-food, non-
feed) use of soy oil.
 Note 2. This is the earliest document seen (Dec. 2020) 
which contains information on the oil or fat content of 
soybeans (17%).
 Note 3. This is the 2nd earliest document seen (March 
2018) which contains information on the chemical / 
nutritional composition of soybeans or soyfoods.
 Note 4. This is the earliest French-language document 
seen (Sept. 2016) that uses the term l’huile de Pois 
oléagineux to refer to soybean oil.
 Note 5. This is the earliest document seen (Oct. 2014) 
that classifi es soy oil as a “drying oil.”
 Note 6. This is the earliest document seen (Sept. 2013) 
mentions linseed oil, which it calls huile de Lin. Address: 
Professeur au Museum d’Histoire Naturelle et a l’École 
Polytechnique, France.

70. Morning Post (London). 1858. The productive resources 
of India. April 26. p. 3.
• Summary: “There is another very remarkable Indian pulse, 
which is at present exciting much interest. Dr. Royle and 
others have particularly called attention to it. Dr. Watson, in 
his communication to the Society of the Arts, thus spoke of 
its singular properties:
 “’The soja hispida, called bhoot by the natives, I 
fi nd to contain the enormous quantity of 46 lb. per 100 of 
nitrogenous matter, nearly 12½ lb. of oil or fat, about 13 
ounces of phosphorus, 1¼ ounce of sulphur, and equivalent 

to nearly half an ounce of iron. With regard to it I have been 
able to obtain but little information. In Simmond’s work 
on the commercial products of the vegetable kingdom, it is 
referred to as the source of the well-known “Soy sauce.” If 
it could be grown and procured in quantity as an addition to 
other food, it probably for feeding purposes would be found 
to exceed in value that of any known vegetable substance.”
 Note 1. This is the earliest document seen (Nov. 2020) 
that gives a fairly complete nutritional composition of the 
soybean.
 Note 2. This is the earliest document seen (Dec. 2020) 
that gives a value for the iron content of soybeans or 
soyfoods.
 Note 2. This is the earliest English-language document 
seen (Dec. 2020) that uses the word “nitrogenous” or the 
term “nitrogenous matter” in connection with the soybean–to 
refer to its protein.

71. Vegetarian Messenger (Manchester, England). 1858. 
Bird’s nest soup. 9(108):182. Oct. 1.
• Summary: “The fi rst dish was, in accordance with all 
proper precedent, the birds’ nest soup. I believe some of us 
were rather surprised not to see the birds’ nest bobbing about 
in the bowl, and to detect no fl avour of sticks, or feathers. or 
moss.”
 “These are sauces of every fl avour and strength, from 
crushed fresh chilies to simple soy [sauce]. Watch the 
Chinaman. How cunningly he compounds. ‘But, sir, you 
do not mean to say that you ate this “mucilage” with your 
chopsticks?’ ‘No, madam, we scooped it with our saucers 
and ate it with our porcelain spoons.’–Special Correspondent 
of the Times.”
 Note: This is the earliest document seen (Dec. 2020) that 
mentions fi ber (mucilage) in soybeans, or the fi ber content of 
soybeans.

72. Scientifi c American. 1859. New agricultural products. 
14(18):141. Jan. 8.
• Summary: “In the East Indies there are a number of cereals 
and pulses which are exceedingly nutritious, and deserving 
of introduction; one of these called Boot (the soja hispida), 
contains 46 pounds of nitrogenous matter in every hundred 
cwt; 12½ pounds of oil, 13 ounces of phosphorus, and 1¼ 
ounces of sulphur. To the vegetable-eating Brahmins, some 
pulses are what beef and other fl esh meats are to us.”

73. Mann, J.A. 1860. Cocoa–Its cultivation, manufacture, 
and uses: Its advantages and value as an article of food 
(continued from page 790). J. of the Society of Arts (Great 
Britain) 8(413):795-800. Oct. 19. See p. 798-99.
• Summary: Ideally, a considerable quantity of milk should 
be added to cocoa in making a beverage. “But both economy 
and the palate oppose the addition of milk in quantity 
suffi cient to effect the whole object. The fl avour of cocoa 
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must be retained, and milk in quantity suffi cient to fulfi l 
[fulfi ll] the desired end would drown that.
 “It has been proposed to effect this by the addition of 
substances rich in nitrogen, and lentils have been employed, 
but only with partial success. The Soja hispida, a small bean 
(called ‘soy bean’ and ‘Japan pea’) which grows largely 
in the North of China and in Japan, and which is also used 
in India, has been shown by Dr. Watson to contain 5½ to 
6½ per cent. of nitrogen, thus yielding 35 to 40 per cent. 
of nitrogenous matter [protein]. It gives 5 per cent. of ash, 
and nearly 1 per cent. of phosphorus,* and were the theory 
that assigns nutritive value in proportion to the amount of 
nitrogen correct, it would, by itself, be the most nourishing 
substance yet discovered. It is, however, far too rich in 
nitrogen to be given alone, but for the purpose of bringing 
substances too poor in nitrogenous matter to the standard, it 
is perhaps the most powerful in existence. It has naturally not 
more of the pea taste than any other of the tribe, and when 
dried at a temperature from 230º to 240º, it loses it almost 
entirely, and is capable of being mixed with the cocoa in 
requisite quantity without interfering with its fl avour. The 
proportion between the carbonous and nitrogenous matter 
in the soja is as 1.45 to 1. It is found to contain from 14 to 
20 per cent. of oil, and this multiplied by 2½, to bring it to 
the equivalent starch power, gives the above relation; it may 

be deemed advisable to express the oil, in which case the 
relation would then become nearly one to one, and a less 
quantity consequently answer our purpose.”
 Two tables (p. 798) give detailed nutritional analyses 
“of the two varieties of the soja, by Mr. F.A. Manning,...” 
They are the yellow variety and the green variety. For each 
component in each variety, the values are expressed in 
(1) per cent. as marketed, and (2) per pound as marketed. 
Address: F.S.S., M.R.A.S.

74. Anderson, Thomas. 1861. Proceedings in the laboratory. 
I.–On the composition of a Chinese feeding cake and the 
seed from which it is obtained. Transactions of the Royal 
Highland and Agricultural Society of Scotland 9(71):506-08. 
Jan. Third Series.
• Summary: “In the Transactions of the Society for January 
last I published a series of analyses of standard oil-cakes of 
different kinds, and from time to time have placed on record 
the composition of the rarer and more curious varieties as 
they have passed under my hands. I have now to add to these 
the results of the examination of a kind imported from China, 
which is interesting, not merely as showing that British 
agriculture draws its supplies from the most distant countries, 
but also because it is derived from a seed entirely different in 
its botanical relations from any of the ordinary oil-seeds.
 “The cakes are about four inches thick, somewhat 
irregular and clumsy, consisting of large fragments of the 
seeds, and appearing ill pressed–an appearance, however, 
which is not borne out by their composition. When a piece is 
beaten up with water, it does not form a stiff paste like cakes 
made from the ordinary mucilaginous oil-seeds. Its taste is 
not unpleasant, and resembles that of the pea or bean, though 
coarser and slightly rancid. The latter fl avour, however, may 
be fairly attributed to the fact that the cake was not in good 
condition when imported, part of it being mouldy, apparently 
from its having heated during the voyage. The seeds from 
which it was made tasted exactly like peas. The composition 
[of the cakes] was as follows:”
 Water 14.44%. Oil 6.88%. Albuminous compounds 
45.87%. Starch, sugar, gums, &c. 21.48%. Fibre 5.25%. Ash 
6.08%.
 “The ash contained:
 “Phosphates of lime and magnesia 1.32%.
 “Phosphoric acid, combined with the alkalies 1.06%.
 “Sand 0.49%.
 “In point of nutritive value, this cake must be considered 
as taking the fi rst place among cattle foods. It bears a close 
general resemblance in composition to decorticated earth 
nut-cake, but surpasses it in the quantity of albuminous or 
proteine compounds, to the extent of nearly 2 per cent. The 
oil, however, is less by about the same quantity, and the 
proportion, which is as low as that found in the best pressed 
home-made cakes, proves that the seeds must have been 
subjected to very powerful pressure, and that the Chinese, 
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with their rude presses, have obtained a result as good as can 
be got from the best constructed machinery of this country. 
The small proportion of fi bre, and the ash, rich in phosphoric 
acid, all indicate the high quality of this cake, which is 
especially fi tted for use with those kinds of food which are 
defi cient in albuminous compounds.
 “A small packet of the seeds from which this cake was 
made accompanied the sample. They are about the size 
of large peas, slightly oval, with a rather shining external 
coating, which is paler and more purely yellow in colour 
than the common pea. They resemble it also in taste. I 
submitted them to Professor Walker Arnott, who is intimately 
acquainted with the botany of India and other Asiatic 
countries, and he was of opinion that, as far as their general 
characters are concerned, they appear to belong either to the 
genus Phaseolus (of which the kidney-bean is a species), or 
to Cajanus, various species of which are largely cultivated 
in Eastern countries for their seeds, and are used for feeding 
horses.
 “On afterwards communicating to him the analysis 
given below, he considered the results to disprove this view 
entirely–no seeds of these plants being known in which oil 
occurs to any extent–and suggested that they might belong to 
the genus Corcoras, from a species of which New Zealand 
fl ax is obtained, and of which the seeds are oily, or to some 
allied genus; but he would not venture to give a defi nite 
opinion, as the characters of many of these seeds are so 
similar that it is impossible to distinguish them. I have sent 
some of the seeds to the Botanic Gardens, and should they 
grow, we shall be able at a future period to decide this point. 
Their composition is:”
 Water 10.55%. Oil 20.28%. Albuminous compounds 
38.60%. Starch, sugar, gum, &c. 18.72%. Fibre 5.11%. Ash 
6.74%.
 “It is at once obvious that, if we deduct from this two-
thirds of the oil it contains, there must remain a cake of 
almost exactly the composition already given. On contrasting 
this with the analysis of an average sample of peas which 
may be taken as a representative of the natural family, 
including the kidney bean, &c., the difference is manifest:”
 Water 13.51%. Oil 2.13%. Albuminous compounds 
24.31%. Starch, sugar, gum, &c. 47.64%. Fibre 9.85%. Ash 
2.56%.
 “There is not the slightest resemblance between this and 
the Chinese seeds; and there can be no doubt that the latter 
belong to some entirely different plant, of a kind not hitherto 
known as a feeding substance. Though very improbable, it 
is just possible that some of the tropical leguminous plants 
may contain more oil and albuminous compounds than those 
which inhabit the temperate zones; but on this point there 
is at present no information, and I have looked in vain for 
analyses of any such seeds growing in warm climates.
 “The cake now described has been tried for feeding 
cattle, and I am given to understand that the results have 

been very satisfactory. It appears, also, that it can be 
imported into this country with profi t when freights are low. 
It is doubtful, however, whether it could be made an article 
of regular import; but in such seasons as the last, when the 
crops are defi cient and artifi cial foods high in price, it may 
prove a valuable and useful addition to the list of substances 
on which the farmer may fall back.”
 Note 1. This composition almost certainly identifi es the 
cake as soybean cake and the seed as the soybean. Koenig 
(1889, p. 56) agrees.
 Note 1. If this is the soybean, then this is the earliest 
document seen (Dec. 2020) that mentions the starch content 
of soybeans–but only vaguely and not starch alone.
 Note 2. This is the earliest English-language document 
seen (Dec. 2020) that contains the word “proteine” (or 
“proteines”) or the term “proteine compounds” or the word 
“albuminous” or the term “albuminous compounds” in 
connection with soy protein.
 Note 3. This is the earliest document seen (March 2018) 
that mentions the feeding of soybean cake to livestock in the 
U.K. Address: Prof., M.D., Chemist to the Society.

75. Anderson, Thomas. 1861. Ueber einen chinesischen 
Oelsamen und den Presskuchen davon [On Chinese oilseeds 
and their presscakes]. Chemisches Central-Blatt 6(11):174. 
March 9. New Series. [Ger]
• Summary: The author gives an original analysis of the 
nutritional composition of some oilseeds from China. These 
seeds (whose name is unknown) are the size of a bean, they 
are oval, their surface is shiny, and their color is somewhat 
purer yellow than that of common beans. The Botanist 
Walker Arnott guesses that they might be of the genus 
Corcoras.
 The presscake of these seeds came to England for the 
purpose of being used as cattle feed. The seeds / presscake 
have the following composition: Moisture 10.55% / 14.44%, 
oil 20.28% / 6.88%, protein (Eiweiss) 38.60% / 45.87%, 
starches, sugars, and gums 18.72% / 21.48%, fi ber 5.11% / 
5.25%, ash 6.64% / 6.08%.
 Note 1. This composition seems to identify the seed 
as the soybean. Koenig (1889, p. 56) agrees. If this is the 
soybean, then this is the 2nd earliest document seen (Dec. 
2017) that mentions starch in soybeans. This is also the 2nd 
earliest document seen (Nov. 2020) that mentions fi ber in 
soybeans, or the fi ber content of soybeans.
 Note 2. This is the 2nd earliest German-language 
document seen (Dec. 2020) that uses the word Eiweiss to 
refer to protein in connection with soybeans.
 Note 4. This is the earliest German-language document 
seen (Sept. 2016) that mentions soybean presscakes (or 
presscake, or soybean cake) which it calls Presskuchen.
 Note 5. This is the earliest document seen (Dec. 2018) 
that gives the oil content of soybeans as part of a complete 
chemical analysis. Address: Prof.
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76. Wang Shixiong. 1861. Suixiju yinshipu [Discourse 
on food and drink from the Random Rest Studio]. China. 
Passages on soy reprinted in H.T. Huang 2000, p. 319n, 324, 
371-73. And in N. Wai, 1964, p. 92. [Chi]
• Summary: Wade-Giles reference: Sui Hsi Chü Yin Shih 
P’u, by Wang Shih-Hsiung. Qing dynasty.
 The section on fermented tofu states: Firm tofu 
(doufugan) is diffi cult to digest. Children, the elderly, and 
sick people should not eat it. If you transform fi rm tofu 
into fermented tofu (furu) it will be good for sick people / 
patients; it gets better the longer it is aged. (Translated by 
H.T. Huang, PhD, April 2003).
 H.T. Huang (2000, p. 319n, 653) states that the list of 
tofu products in this book (p. 63) is similar to that published 
about 11 years earlier (ca. 1850) in: Hu Ya (Lakeside 
elegance), by Wang Rizhen.
 Huang (p. 324) states that this is the second earliest 
known Chinese document to mention pressed tofu sheets 
(qianzhang {W.-G. ch’ien chang} or baiye {W.-G. pai yeh}).
 Huang (p. 371-73) states that, according to this book, 
the fi rst batch of soy sauce, produced during the summer 
and harvested in the fall, was called qiuyou (W.-G. ch’iu yu) 
(“fall oil”). It is called for by this name in 62 recipes in the 
book. Huang adds that the term is almost never used today.
 The book also describes an unusual use for wheat 
gluten: If one accidentally swallows a coin, roast some 
gluten without destroying its shape, grind well, mix with 
boiled water and drink. If the coin is caught in the throat, 
it will be coughed up. If it is in the stomach, it will be 
eliminated with the stool (Huang 2000, p. 501).
 Huang (personal communication, 5 June 1993), notes 
that page 28 states: “Mien-chin is made by kneading wheat 
dough under water. It is cooling, disperses heat, mitigates 
thirst and dispels anxieties. But it is not easy to digest, and 
should be chewed well.”
 Wai (1964, p. 92) translates the section on fermented 
tofu: “Hardened tofu is diffi cult to digest, and is not good 
for children, old people, or patients. Sufu [fermented tofu], 
which is prepared from tofu and gets better the longer it is 
aged, is very good for patients.” Wai concludes: “Therefore, 
we may presume that soybean cheese [fermented tofu] 
was sold long before the Ch’ing [Qing] dynasty.” He 
then describes the ancient process. The cubes of tofu are 
inoculated with the fungus by arranging them on a large 
bamboo tray and covering them with rice straw (on which 
the fungus grows wild).

77. Vilmorin-Andrieux et Cie. 1864. Prix courant général de 
graines, 1864-65 [General current prices seeds, 1864-1865]. 
Paris: Vilmorin-Andrieux & Co. 13 p. See p. 12. Dec. 18. 
[Fre]
• Summary: This is the second earliest catalog of Vilmorin-
Andrieux & Co. in which the soybean appears; the fi rst was 

published one month earlier in English. It is listed here on 
page 12 under the subheading Pois (peas) in section 3 of the 
catalog titled Fourrages non Graminées, Racines-Fourrages 
et Plantes Économiques (Non-grain forages, forage roots, 
and economic plants). The entry for soybean reads: “Pois 
oléagineux de Chine. Soja hispida. hectog. 1 20. kilog. 10. 
Thus the price is 1.2 French francs for 100 gm and 10 francs 
for 1 kilogram. An asterisk (*) in front of the entry indicates 
that this is the fi rst time this plant or its seeds have appeared 
in the Vilmorin-Andrieux catalog.
 Note 1. This is also the third earliest document seen 
showing soybeans being sold in any commercial seed catalog 
in the Western world.
 Note 2. Thanks to Ingrid Jansen (of the Export Division 
of Vilmorin s.a. in La Menitre, France; Dec. 1996) for doing 
the detective work necessary to fi nd this early entry in a 
Vilmorin catalog.
 Note 3. Among the many other interesting plants 
in section 3 of the catalog are: Astragalus galegiformis, 
betterave (beets), chanvre (hemp; 3 varieties), colza 
(rapeseed), lentillon, lin (linseed), lupin (white or yellow), 
psyllium, sainfoin, sarrazin (buckwheat), serradelle, sésame, 
soleil (tournesol, hélianthe annual; sunfl ower seed), tabac 
(tobacco), trèfl e (trefl e), and vesce (vetch).
 Note 4. This is the earliest document seen (June 
2004) that mentions psyllium. An edition of this catalog 
containing wholesale prices was also published in French. 
Both editions were also published in English and German in 
1864. Address: Quai de la Mégisserie, 4 (ancien 30) [Paris, 
France].

78. Champion, Paul. 1866. Sur la fabrication du fromage 
de pois en Chine et au Japon [On the production of tofu in 
China and Japan]. Bulletin de la Societe d’Acclimatation 
13:562-65. Oct. Meeting of June 1. [Fre]
• Summary: “The Chinese and the Japanese eat considerable 
quantities of a white material rather analogous in its 
appearance to the French product named fromage à la pie 
(quark), and which they make with a particular type of 
soybean (Pois oléagineux) which is also used for food and 
from which one can extract a rather expensive and very good 
quality oil. The production of this cheese [tofu] is simple, 
but it requires care and rather extensive practice to produce a 
white product.”
 The author then gives a detailed 3-page description of 
how tofu (fromage de pois, literally “pea cheese”) is made–
though he never mentions its name in either Chinese or 
Japanese.
 Note 1. This is the earliest French-language document 
seen (April 2013) that uses the term fromage de pois to refer 
to tofu.
 It is coagulated with magnesium chloride, and will keep 
for 1 day in summer and 1 week in winter. It is also often 
salted and it is mixed with various sauces which allow it to 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    61

© Copyright Soyinfo Center 2021

keep for several years. In the process of making tofu, the 
hot soymilk is poured into a second tub and allowed to cool 
before the coagulant is added. The foam is removed using a 
copper scoop. After several minutes, a skin / fi lm (une peau) 
[yuba] forms on the surface of this liquid. It can be lifted off 
by passing a stick (baguette) underneath it and hung up to 
dry by inserting one end of the stick into one of many holes 
that have been deliberately created in the wall. This fi lm, by 
the way, has a rather agreeable taste, and is eaten either fresh 
or dried; a second fi lm is often formed and is lifted off in the 
same manner.
 Note 2. This is the earliest French-language document 
seen (Oct. 2012) that mentions yuba, which it calls une peau.
 After the tofu has been pressed, so that the volume has 
been reduced by half, it is removed from the forming box, 
or the tofu (cheese) is sometimes shipped out to a great 
distance. To transport them, it is suffi cient to close the box 
with planks, nailed with the aid of bamboo pegs. Arriving at 
the destination, it is cut into small pieces by means of a large 
metal knife.
 Tofu (pea cheese) is generally a grayish white and looks 
like a jelly. It does not keep for more than a day during the 
hot months, and to preserve it from rapid deterioration, it is 
generally mixed with salt or sauces of various types. It can 
then be kept for several years. A piece of tofu the size of a 
fi st sells for 2 Cash (i.e., 1 centime).
 He then (p. 564) describes shops in China selling hot 
soymilk for breakfast. “Generally, the shops where this 
cheese (ce fromage = tofu) is made are fi lled with Chinese, 
who bring cups to get some of the hot liquid (le liquide 
chaud), which is used to make the cheese and which has not 
yet been coagulated; they drink this beverage (ce breuvage), 
which has an insipid but not disagreeable taste, just like we 
enjoy coffee with tea. For many of the poor, the morning 
meal consists of a cup of this liquid, in which they dip 
various types of deep-fried crullers” (des espèces de gâteaux 
frits à l’huile).
 “I will send with this note some samples of soybeans 
which, according to the analysis that I am in the process of 
making, contain more than 10% oil, and all the materials 
employed in this industry as well as some small preserved 
dried cheeses (des petits fromages secs conservés), of 
which I have spoken above. I have seen this production 
established on a large scale in many ports of China from the 
south to Peking, and also in various ports of Japan which I 
have visited. This cheese, when well prepared, has a very 
agreeable fl avor. Deep-fried it makes a delicious dish. It is 
widely consumed among the Chinese and would be able to 
be employed, I believe, to advantage in Europe.”
 Note 3. This is the earliest document seen (Oct. 
2011) worldwide–in any language or in any country–that 
discusses the use of soymilk as a beverage. We fi nd this quite 
surprising! Why are there no earlier references to its use as 
a beverage in Chinese documents? This is also the earliest 

French-language document seen (Aug. 2013) that mentions 
soymilk, which it calls le liquide chaud and ce breuvage.
 Note 4. This is the earliest document seen (April 2013) 
that describes how to make tofu on a commercial scale.
 Note 5. Champion presented this paper at a meeting 
of the Society for Acclimatization in June 1866; it was 
published in Oct. Then in 1869 he wrote a longer and more 
detailed book chapter on the same subjects–which see. 
Address: France.

79. Debeaux, M. 1866. Essai sur la pharmacie et la matière 
médical des Chinois [Essay on the pharmacy and the materia 
medica of the Chinese]. Journal de pharmacie et de chimie. 
Series IV. 3(1):186-96. See p. 193. [2 ref. Fre]
• Summary: Page 193: The section titled Seeds of the 
soybean (Semences du dolichos soja Lin.) states: The 
Chinese prepare a type of vegetable cheese (fromage végétal) 
[tofu] with these seeds and with the seeds of this plant and 
with the seeds of dolichos purpureus [later renamed Lablab 
purpureus L. (Sweet); Chinese bian dou]. To make tofu the 
seeds are ground and boiled in water, then fi ltered through 
a cloth; the vegetable casein (la caséine végétale) is then 
coagulated by the addition of acidulated / acidifi ed water. 
The coagulum is then treated like that of milk precipitated by 
rennet. The cheese thereby obtained has the aroma and taste 
of cheese prepared with milk. It is sold in the streets of larger 
towns under the name of taô-faô [tofu / doufu].
 Note 1. This is the earliest French-language document 
seen (Dec. 2020) that uses the term caséine végétale to refer 
to a type of soy protein.
 Note 2. We have heard about this bean, a very common 
and a popular food in North Africa, but we have never 
heard before about tofu being made from Lablab purpureus. 
Address: Pharmacist-major (Pharmacien-major) attached to 
the expeditionary corps of China during the years 1860, 1861 
and 1862.

80. Powell, Baden H. 1868. Hand-book of the economic 
products of the Punjab: With a combined index and 
glossary of technical vernacular words. Vol. 1. Economic 
raw produce. Roorkee: Printed at the Thomason Civil 
Engineering College Press. xxxv + 609 + xc p. See p. 243. [1 
ref]
• Summary: This book is divided into four classes: I-III are 
products of the mineral, animal, and vegetable kingdoms 
respectively; Class IV is substances used in manufactures. 
In Class III, Division I, the section titled “Soy bean” reads: 
“864–Bhút (Soja hispida). Several samples were sent from 
the Hill States, but they were not found in the collection; the 
identifi cation on the authority of Dr. Cleghorn.”
 Note 1. This is the earliest document seen (Oct. 2010) 
concerning soybeans in Punjab and almost certainly in 
today’s Pakistan. We are not told from which of Punjab’s 
many Hill States the soybean samples were collected. After 
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the Aug. 1947 division of the Punjab (in northwest India) 
between Pakistan and India, the Hill States ended up in both 
countries, and soybeans may well have been growing on 
both sides of the boundary. East Punjab (with 1/3 the area 
and ½ the population of the original Punjab region) became a 
province of India (capital, Chandigarh; other cities in India: 
Amritsar), and West Punjab became a province of Pakistan 
(capital, Lahore). This document also contains the earliest 
date seen for soybeans in Pakistan (1868). We are not told 
whether or not these soybeans were cultivated. Note 2. Some 
of the Hill States in eastern Punjab ended up in today’s 
Indian state of Himachal Pradesh.
 A table (p. 243) shows the relative quantities of 
nitrogenous matter, starchy matter, and fatty or oily matter 
contained in various species of pulses grown in different 
parts of India. “The quantity of nitrogenous matter in pulses 
varies much. In the Soja or Dolichos it is the highest in 
any known vegetable substance;... The quantities given are 
averages from several analyzed samples:
 “Gram, Cicer arietinum. Arhar, Cajanus indicus. Mattar, 
Pisum sativum. Lentils, Ervum lens. Churál, Lathyrus 
sativus. Lablab vulgaris. Rawán, Dolichos sinensis. Kúlthi, 
Dolichos unifl orus. Gawár, Cyamopsis psoraloides. Bhút, 
Soja hispida. Urd, Phaseolus radiatus. Múng, Phaseolus 
mungo. Moth, Phaseolus aconitifolius.”
 The section on “Oils and compounds obtained from oil, 
including oil seeds” (p. 418-37) discusses: Sesamum or til 
oil, linseed oil, castor oil, poppy oil, saffl ower seed oil, oil of 
almonds, walnut oil, oil of cotton seed, hemp oil, etc.
 Note 3. The author, whose name is also given as B.H. 
Baden-Powell, lived 1841-1901. Note 4. Vol. II, titled 
Manufactured Products of the Punjab, is expected to be 
published in 1869. Address: H.M. Bengal Civil Service.

81. Champion, Paul; Lhôte, M. trans. 1869. Fabrication du 
fromage de pois en Chine et au Japon [Production of tofu in 
China and Japan]. In: P. Champion and S. Julien, eds. 1869. 
Industries Anciennes et Modernes de l’Empire Chinois... 
Paris: Eugene Lacroix. xiii + 254 p. See p. 185-89. [Fre]
• Summary: This chapter gives a detailed description of the 
production of tofu, but also mentions soymilk and yuba. 
Tofu (Le fromage de pois, literally “pea cheese”) which is 
regarded in China and Japan as a very important food, looks 
similar to fromage à la pie (a smooth cottage cheese or soft 
cream cheese; quark). It is made from a particular variety of 
soybeans (pois oléagineux, literally “oil peas”), which are 
also consumed directly and which can be used, in addition, to 
make an oil of very good quality and rather high price.
 The production of tofu is simple, but it demands much 
care. The soybeans are fi rst soaked for about 24 hours, then 
they are drained in a wicker basket. Next they are ground in 
a mill, while mixing them with the soak water, which had 
been set aside. The mill used for this purpose is made of 
horizontal discs of hard stone. The upper stone is pierced 

with a conical hole. The apparatus is rotated by means of a 
connecting rod, connected by joints, that a worker rotates 
with one hand while the other hand is used to throw the 
soybeans into the hole of the upper stone with a spoon / 
scoop (cuiller). With each addition of the soybeans, a certain 
amount of water for grinding is added. The soybeans, ground 
by the action of the mill, are transformed into a liquid slurry 
(bouillie liquide), which collects between the millstones, 
falls into a circular channel, and accumulates in a tub. This 
slurry is poured onto a fi lter formed of a linen cloth attached 
to an overhead frame; when the fi ltration is very slow, the 
material is mixed. To facilitate this operation, the frame / 
chassis is suspended from the ceiling at the height of a man.
 The liquid fi ltrate (Le liquide fi ltré), mixed by hand, is 
collected in a wooden vat and poured into a cooking pot, 
where it is cooked slowly. This cooking pot is formed of a 
deep, wide pan of cast iron, surrounded by a type of wooden 
tub (frame?); the metallic surface presenting a limited area, 
permits the person cooking the liquid, without fear, to raise 
the temperature briskly; this can alter the material. This 
apparatus is almost always used by the Chinese for cooking 
organic materials. A second cooking pot is located next to the 
fi rst one on the same stove, in the form of a parallelepiped (a 
six-sided polyhedron all of whose faces are parallelograms 
lying in pairs of parallel planes) and receives the direct 
action of the fi re-box. The liquid which has fl owed from 
the mill starts to be covered with foam at about 100ºC. It 
is kept boiling for about 10 minutes, then is decanted into 
the second cooking pot, where it is subjected to a lower 
cooking temperature, because of the disposition of the stove. 
The fi rst cooking pot, once empty, is refi lled immediately 
with a new quantity of liquid fi ltrate; the drained pulp (la 
pulpe égouttée) [okara] on the fi lter cloth is washed with 
water, and the liquid which runs out is used to wet the beans 
which undergo grinding. This wash water carries with it a 
signifi cant quantity of usable material.
 Note 1. This is the earliest French-language document 
seen (June 2013) that mentions okara, which it calls la pulpe 
égouttée.
 When the liquid (la liquer) has been heated for a few 
moments in the second pot, it is poured into a large tub and 
allowed to cool. One is careful to agitate it with the aid 
of one’s hand, causing it to rotate. The foam which forms 
gathers in the middle of the surface and is removed with the 
aid of a copper scoop. After standing for several minutes, the 
liquid becomes covered with a thick fi lm
 pellicle (pellicule épaisse) [yuba], which is removed 
with a stick (baguette) without tearing it. The fi lm is hung up 
to dry by affi xing the stick in the wall. Sometimes a second 
fi lm is formed; it is treated in the same manner. The material 
thus solidifi ed at the surface of the liquid is employed in 
foods. It is eaten either fresh or dried and its fl avor is not 
disagreeable.
 Note 2. This is the earliest French-language document 
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seen (Oct. 2012) that uses the term pellicule épaisse to refer 
to yuba.
 The liquid which remains in the vat is destined to 
produce the tofu (fromage de pois). One fi rst adds to it a 
small quantity of water mixed with plaster (plâtre) [calcium 
sulfate], which has probably been baked in the cooking 
stove. Finally one adds a few drops of a concentrated 
solution from a salt marsh. (According to our analysis, 
this is nothing but magnesium chloride.) The liquids are 
mixed slowly to form a homogeneous mass, which soon 
coagulates and becomes a solid. The plaster is certainly 
added to coagulate the casein of the soybeans (pois). As for 
the magnesium chloride, it is rather diffi cult to defi ne the role 
that it plays; it is used in only a few cities in China.
 Once formed, the tofu curds are poured, while still hot, 
into a square forming box, 40 cm on a side and 5 cm deep. 
These boxes, stacked up double, are placed side by side 
on a long stone table, having gutter drains along the two 
sides. The boxes on the table are closed at their lower part 
by a fi ne-weave linen, through which the water trapped in 
the cheese (fromage) can fl ow out. When the tofu (fromage 
de pois) is suffi ciently drained, it is compressed in the box 
where it is trapped, by putting on the top a plank laden with 
weights. When the volume is reduced by half, the box is 
removed and the cheese it contains is sometimes shipped out 
to a great distance. To transport them, it is suffi cient to close 
the box with planks, nailed with the aid of bamboo pegs. 
After arriving at the destination, it is cut into small pieces by 
means of a metal knife.
 Tofu is generally a grayish white and looks like a jelly. 
It does not keep more than a day during the hot months, and 
to preserve it from rapid deterioration, it is generally mixed 
with salt or sauces of various types [especially soy sauce]. It 
can then be kept for several years.
 A piece of tofu the size of a fi st sells for 2 Cash, i.e., 
one centime. Sellers of tofu also offer for consumption the 
hot uncoagulated liquid (le liquide chaud non coagulé) 
[soymilk], of which we have spoken previously. Poor 
Chinese nourish themselves on this substance, which has 
a dull fl avor but is not disagreeable. The shops where this 
cheese is sold present a curious aspect at certain times of the 
day. Chinese workers come in great numbers to buy a portion 
of liquid cheese (de fromage liquide), which they carry away 
in small cups; others consume the coagulated cheese on the 
spot.
 For many people of the poorer class, the morning meal 
consists solely of a cup of soymilk (une tasse de fromage de 
pois liquide) in which they soak some cakes [crullers] that 
have been deep-fried in oil.
 Note 3. This is the earliest French-language document 
seen (Aug. 2013) that uses the term fromage de pois liquide 
to refer to soymilk.
 The production of tofu (“pea cheese”) is executed on a 
grand scale in most of the ports of China through which we 

have traveled, from the south to Peking, and in the few towns 
in Japan that we have been able to visit.
 Tofu is rather agreeable in fl avor. It could render a great 
service to the feeding and nourishment of Europeans if they 
are able to cultivate the seeds... Tofu, deep-fried like french-
fried potatoes, makes a very delicious dish.
 The seeds used to make tofu usually contain 17% of a 
clear oil, whose fl avor is not disagreeable.
 We will add to the above information some analytical 
results that our colleague, Mr. Lhôte, and we, have obtained 
on the soybeans (pois oléagineux, literally “oil peas”) and 
tofu (le fromage). A table (p. 189) gives: (1) The percentage 
composition of soybeans (now called Pois de Chine, or 
Chinese Peas) on an as-is basis and on a moisture-free basis: 
Water 15.07/ -, ash 4.63/5.45, lipids (matières grasses) 
12.98/15.28, and nitrogen 5.79/6.81.
 (2) The percentage composition of tofu (called Fromage 
de pois, or pea cheese) on an as-is basis and on a moisture-
free basis: Water 90.37/ -, ash 0.76/7.89, lipids 2.36/24.50, 
and nitrogen 0.78/8.09.
 (3) The percentage composition of yuba (called Matière 
coagulée pendant la préparation du fromage, or “The 
material coagulated during the preparation of tofu”) on an 
as-is basis and on a moisture-free basis: Water 9.36/ -, ash 
4.01/4.42, and nitrogen 9.70/10.71.
 From 120 gm of soybeans on obtains 184 gm of tofu.
 See next page: One full page (frontispiece, facing the 
title page) contains a specimen of the Chinese text translated 
by Mr. Stanislas Julien. The characters are written with 
handsome calligraphy.
 Note 4. This is the earliest French-language document 
seen (Sept. 2014) that uses the term Pois de Chine to refer to 
the soybean. Address: China & France.

82. Bretschneider, Emil V. 1870. The study and value of 
Chinese botanical works. Chinese Recorder and Missionary 
Journal (Foochow) 3(6):157-63. Nov. Published as a 51 page 
book in Foochow in 1871. [15 ref]
• Summary: This article begins: “The object of the following 
pages is to show in what manner the Chinese treat natural 
science and especially botany, and what advantage can 
be drawn by European savants from the study of Chinese 
botanical works. As the principal works of the Chinese on 
Natural History have properly a medical bearing, I shall in 
criticising those works, occasionally make a few remarks 
also on Chinese therapeutics. Finally, I intend to give some 
characteristic specimens of Chinese descriptions of plants 
and add also a few Chinese woodcuts.
 “The Chinese knowledge of plants is as old as their 
medicine and agriculture and dates from remote antiquity. 
In ancient Greece the fi rst botanists were the gatherers of 
medicinal plants... There is a tradition among the Chinese, 
that the Emperor Shên-nung, who reigned 2700 B.C., is the 
Father of Agriculture and Medicine. He sowed fi rst the fi ve 
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kinds of corns [fi ve grains] and put together the fi rst treatise 
on medicinal plants in a work known as Shên-nung pên-
ts’ao-king (Cc–Chinese characters given), Classical herbal 
of Shên-nung (generally quoted by Chinese authors under 
the name pên-king), which became the foundation of all the 
later works on the same subject. This is a small work of 3 
chapters, and enumerates according to the Pên-ts’ao in all, 
347 medicines. 239 of them are plants, for the most part wild 
growing plants, but only a few are cultivated ones. It follows 
from the accounts given by Li-shi-chen of this work (Preface 
of the Pên-ts’ao kang-mu–Cc) that at fi rst it existed only in 
verbal tradition. It is not known at what time the Shên-nung 
pên-ts’ao was fi rst written down but there can be no doubt 
that it is one of the most ancient documents of Chinese 
materia medica. Note: This is the earliest document seen 
(June 2013) that gives the date “2700 B.C.” in connection 
with Shennong.
 “According to the natural system of Li-shi-chên the 
plants are arranged under fi ve divisions or pu (Cc). These are 
still further divided into families or lei (Cc) which comprise 
the species or chung.”
 The second division is “grains” (p. 160), which has 
three families: (1) Hemp, barley, wheat, buckwheat, 
sesam [sesame], rice.–9 species. (2) Millet, sorgho, maize, 
opium poppy, coix lachryma [Job’s tears].–17 species. 
(3) Leguminous plants (Shu-tou): “Sojabean, Dolichos, 
Phaseolus, Vicia Faba, Pisum sativum, Lablab.–13 species.”
 “The Pên-ts’ao describes in all 1195 plants. Dr. [Samuel 
Wells] Williams (Middle Kingdom) counts only 1094 plants. 
But he over-looked the numerous additions which are not 
mentioned in the index” (p. 161). The “radical tou (Cc) is 
conserved to the leguminous plants and pulse” (p. 161). 
“Arachis hypogaea, Ground nut is called Lo-hua-shêng (Cc; 
the blossoms fall down and grow)...”
 Note: This is the earliest English-language document 
seen (Sept. 2006) that uses the word “Sojabean” (or 
“Sojabeans”–written as one word) to refer to the soybean. 
Address: Esq., M.D., China.

83. Bretschneider, Emil V. 1871. On the study and value of 
Chinese botanical works, with notes on the history of plants 
and geographical botany from Chinese sources. Foochow, 
China: Rozario, Marcal & Co. 51 p. See p. 9. Illust. with 8 
Chinese woodcuts. 22 cm. [61* ref. Eng]
• Summary: In the following, Chinese characters in the text 
precede most Chinese words, such as the names of plants, 
foods, authors, and many books.
 “Ssu-ma-ts’ien, the Herodotus of China, in his historical 
work Shi-ki (pinyin: Shiji, by Sima Qian), written in the 
second century B.C., states that the Emperor Shen-nung 
[Shennong] 2700 B.C. sowed the fi ve kinds of corn [fi ve 
grains, wugu] (p. 7). 
 The third of these is shu, the soja bean, which is 
discussed in both the text and in a long footnote (p. 9). “Shu. 

This name occurs in the Shi-king [Shijing, Book of Odes, 
ca. 1000 BC] and in the Ch’un-ts’iu [Chunqiu, Spring and 
Autumn Annals, 500 BC] (v.s. [see above]) and was related 
in ancient times probably to the Soja-bean (Soja / Glycine 
hispida). The Kuang-ya (4th century) says that the Shu and 
the Ta-tou (great bean) are the same. The Pên-ts’ao (XXIV, I 
and 8) states that there are several kinds of Ta-tou, a black, a 
white, and a yellow (so named after the colour of the seeds) 
and that from these beans Tsiang (Soja) [sic, jiang], Tou-fu 
(Bean-curd), and Tou-yu (Bean-oil) are made.*”
 The footnote states: “* At Peking, two kinds of Ta-tou 
are cultivated, the Huang-ta-tou (great yellow bean) and the 
Hei-ta-tou (black great bean). The name great bean refers 
not to the seeds but to the whole plant, the Soja bean, being 
an erect herb 3 to 4 feet high. The Huang-ta-tou, called 
also Mao-tou (hairy bean) is the true Soja bean.” “Both the 
yellow and the black bean are used for the same purpose at 
Peking for making Soja [soy sauce], and Bean-curd. Bean-
curd is one of the most important articles of food in China. 
It is prepared by macerating the above mentioned beans in 
water and milling them together with water. The liquid pap is 
fi ltered. To this liquid is added gypsum in order to coagulate 
the Casein and also Chlormagnesium [magnesium chloride, 
i.e., nigari]. The coagulated Casein or Bean-curd is a jelly-
like appearance.
 “It is known that Manchuria produces a large quantity 
of the Beans (generally in the Reports on the trade called 
Peas) from which by pressure Bean-oil or Pea-oil is made. 
Bean oil is largely used in China for cooking and for lighting 
lamps. The Bean-cakes are exported to Swatow for purposes 
of manure in Sugar plantations. New-chuang [Newchwang; 
later Yingkou] (in Manchuria) exports chiefl y Bean-oil and 
Bean-cakes.”
 The Preface begins: “In presenting these pages to the 
learned world, I consider it my duty to confess, that I am 
neither a Sinologue nor Botanist, my knowledge in Chinese 
as well as in Botany being very limited. But living in the 
Chinese Metropolis fi ve years, I was encouraged by the 
favourable conditions in which I found myself, to make 
some inquiries into Chinese plants and to venture on the 
publication of these notes on Chinese Botany... Although I 
had the advantage of having access to the splendid library 
of the Russian Ecclesiastical Mission at Peking, where are 
to be found not only all Chinese works of importance, but 
also most European books relating to China,–the reader will 
observe the want of some special works on Botany.”
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 Concerning the Pên-ts’ao k’ang-mu (p. 4-6), 
Bretschneider concludes: “On the whole it can be said... that 
the descriptions of plants therein are very unsatisfactory.” 
“The Pên-ts’ao is often inconvenient for reference, the paper 
and the impression being bad and the misprints numerous.”
 As a general overview of the entire subject he concludes 
(p. 6-7): “It is true, the Chinese possess very little talent 
for observation and zeal for truth, the principal conditions 
for the naturalist. The Chinese style is inaccurate and 
often ambiguous. In addition to this the Chinese have an 
inclination to the marvelous and their opinions are often 
very puerile. None of the Chinese treatises can be compared 
with the admirable works of the ancient Romans and 
Greeks, Plinius, Dioscorides (both of the fi rst century) &c. 
Nevertheless the Chinese works on natural science are very 
interesting, not only for the sinologues, but also for our 
European naturalists” interested in “geographical botany, and 
the history of cultivated plants.”
 The last section, titled “List of Chinese works 
quoted in the foregoing notes” (p. 48-51) gives 61 works, 
sorted chronologically, and grouped into dynasties. “The 
information regarding them has been derived from an 
examination of the Ssu-k’u ts’üan-shu, the great Catalog of 
the Imperial Library 1790. I hereby give only the title, the 
author’s names and the time of publication.” The earliest 
grouping, “Works written before the third century B.C.” 
begins: “Shen-nung pên-ts’ao-king. Classical herbal, or 
Materia medica of the Emperor Shên-nung, 2700 B.C.” 
Note: This is now generally cited as: Shennong bencao 
jing (Classical pharmacopoeia of Shennong, the Heavenly 
Husbandman) (100 AD).
 Originally published as articles in the Chinese Recorder 
and Missionary Journal (Foochow) in 1870-71 (vol. 
3). In a footnote describing this original publication, in 
Bretschneider’s article in the Journal of the North-China 
Branch of the Royal Asiatic Society, 1882, he writes, “The 
editor of this periodical, at that time, seems to have had little 
experience in proof-reading; at any rate my paper (although 
presented in a very clear manuscript) came to light with such 
a profusion of misprints and other inaccuracies, that it would 
have been ridiculous to append to it a complete list of errata. 
I therefore would feel quite disposed to disavow this my fi rst 
scientifi c essay; all the more since at the time I wrote it I had 
not yet suffi ciently mastered the subject, and many of my 
former statements require modifi cation.”
 Also discusses: Hemp (Cannabis sativa, ma; the male 
plant is called si while the seed-bearing female plant is called 
tsü; p. 5, 10). Arachis hypogaea (Ground-nut, Lo-hua-sheng, 
p. 5). Job’s tears (Coix Lachryma, p. 9). Kudzu (p. 10). 
Address: M.D., Physician of the Russian Legation at Peking, 
China.

84. Country Gentleman’s Magazine (The) (London). 1872. 
Lupins as food for cattle. 8:296-97. April. [1 ref]

• Summary:  “The lupin appears to be the most highly 
nitrogenous of all the leguminous tribe grown in this 
country as cattle food; in fact, I am only acquainted with 
one specimen, and that a native of China, the black bean 
(Soja hispida), which is more so. Through the kindness 
of Dr Forbes Watson, the reporter on Indian products to 
the Secretary of State for India, I am enabled to add for 
comparison a copy of the analysis of the Soja hispida, and 
also of some allied Indian pulses,...”

 A table shows that “Bhoot (Soja hispida), black variety” 
contains: Moisture 10.40%. Nitrogenous constituents 
41.54%. Starchy constituents 30.82%. Fat 12.31%. Mineral 
constituents 4.93%.
 “A comparison of these analyses shews [sic] the 
nitrogenous constituents to be much higher in the lupin than 
in any other grain, except the Soja hispida.”
 Note: This is the earliest document seen (Dec. 2020) that 
shows the composition of the soybean in tabular form.

85. Stoeckhardt, Adolph; Senff, Emanuel. 1872. 
Untersuchung von chinesischen Oelbohnen [Investigation of 
Chinese oilbeans (soybeans)]. Chemische Ackersmann (Der) 
18:122-25. [Ger]
• Summary: On a trip to England, Mr. Berndt, a 
manufacturer of velvet in Deuben [in Saxony], made the 
acquaintance of an English seaman, who told him many 
things about Manchuria, in China, where he had often been. 
He explained, among other things, that in northern China 
several varieties of beans are cultivated, and from them is 
obtained an oil (ein fettes Oel) which, like our cottonseed 
oil, is used as a food oil (Speiseöl), and also a type of cheese 
(eine Art Käse) [tofu], which is widely used as food. Finally, 
from this bean, one can make a type of soy sauce (eine 
Art Soya), which can also be used with foods. Later Mr. 
Berndt shared with me two small samples of these beans, 
which were sent to him by post from Hongkong through the 
arrangement of Mr. C. Eckardt; one was yellowish white 
and one black. The former, egg-shaped, had somewhat the 
size and color of small, pale peas; the latter was signifi cantly 
smaller, shiny black, and of somewhat fl attened, egg-shaped 
form. Both belong to the genus (Gattung) Phaseolus.
 Note 1. This is the earliest German-language document 
(April 2013) seen that uses Käse, the German word for 
“cheese,” to refer to tofu.
 Note 2. This is an early document showing that soybeans 
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were in Hongkong by 1872. 
 A table (p. 122) gives a laboratory analysis, conducted 
by Assistant Senff, of the two beans. It showed the following 
percentage composition (Yellowish white / black): Crude 
oil (ether extract, Aetherauszug) 20.53 / 16.88. Nitrogen-
containing substances (stickstoffhaltige Substanzen) 38.54 
/ 38.04. Nitrogen-free extract (stickstofffreie Extractstoffe) 
24.61 / 27.79. Cellulose (Rohfaser = crude fi ber) 5.13 / 5.53. 
Minerals (ash) 4.50 / 4.62. Water 6.69 / 7.14. Note 3. This 
document gives the best analysis seen (Dec. 2019) of the 
nutritional composition of the soybean.
 Note 4. This is the earliest document seen (Dec. 2020) 
that mentions the term “nitrogen-free extract,” which 
includes starch, sugar, gums, and the like. It does not include 
crude fi ber or dietary fi ber. The nitrogen-free extract and 
fi ber soon came to be classed together under the name of 
carbohydrates. This is also the earliest document seen (July 
2014) that clearly mentions fi ber in soybeans, or the fi ber 
content of soybeans.
 The composition of these beans is actually of 
surprisingly high grade, in part because of the high content 
of oil which takes the place of starch, and also because of 
the high nitrogen content. The chemical composition of 
lupin seeds (Lupinensamen) has already provoked lively 
astonishment, since in these, unlike the seeds of other known 
legumes, we fi nd no starch, but rather a large amount of oil 
and protein (eine reichlichere Menge von fettem Oel und 
Proteinstoffen). So we are confronted with the Chinese 
oilbeans (chinesischen Oelbohnen = soybeans) in which the 
unique characteristic of the lupin seeds seem to be expressed 
in a higher potency, as shown in the following comparison.
 A table (p. 123) shows that most beans and peas contain 
30-35% starch, 1.5-3% oil, and 24-26% protein. Lupin seeds 
contain no starch, 5-8% oil, and 30-35% protein. But the 
seeds of the Chinese oilbeans [soybeans] contain no starch, 
16-20% oil, and 38-39% protein (Proteinstoffe). The oilbeans 
are thus shown to be the most protein-rich livestock fodder; 
they also have a high respiration value (Respirationswerth). 
They seem even more important because these two main 
components are also suited for the human diet. The use of 
the oil as food oil (die Verwendung des Oels als Speiseöl) is 
confi rmed, and the use of the proteins is not unlikely, since 
they consist largely of plant casein (Pfl anzencasein), through 

the application of salt and aromatic plants and 
subsequent fermentation, may well produce a 
tasty cheese, like that made from milk casein.
 Note 5. This is earliest document seen (Dec. 
2020) that clearly mentions starch in soybeans, 
and states that they contain none.
 Note 6. This is the earliest German-language 
document seen (May 2016) which refers 
to soybeans as Öelbohnen = oilbeans or as 
chinesischen Öelbohnen = “Chinese oilbeans.”
 The high nitrogen content of the beans may 
also be confi rmed through an analysis of their 

cake (Kuchen) (presscake?) (Presskuchen). Upon inquiry 
to professor Völcker [Voelcker] in London I received the 
answer that he could not state for sure that the beans could be 
used to make a type of cheese, however he has investigated 
the oilcake (Oelkuchen) (‘Chinese Oilbean Cake’) and found 
the following percentage composition compared to rapeseed 
cake.
 A table (p. 124) contains two columns titled (1) These 
oilcakes contained (Diese Oelkuchen enthielten), and (2) 
Rapseed cake contains about. The values are: oil 5.32 / 8-9. 
Nitrogen-containing substances 45.93 / 27-28. Nitrogen-free 
extract 24.52 / 32-25. Cellulose 5.71 / 15-16. Minerals (ash) 
5.70 / 6-7. Water 12.82 / 12-15.
 Concerning the preparation of soy sauce (Soya), this 
indispensable table seasoning among the people of India and 
seafarers, a trusted friend who is very familiar with Oriental 
trade conditions, informs me that ‘according to tradition, 
certain fungi, fruits, and parts of fi sh (especially also parts of 
the crablike sea-spider) are added to it, in a very complicated 
and long process that lasts several months.’ From another 
source I learned the following: ‘Soy sauce (Soya) is prepared 
from an oil-rich bean that grows in China. During the process 
it is mixed with other ingredients. Thereby a signifi cant 
percentage of good-tasting oil is obtained and the residue is 
used as an excellent fodder for cows. Can any of my valued 
readers provide more specifi c information on the above?
 Note 7. This is the earliest document seen (Sept. 2016) 
containing mention of soybean cake in the western world. It 
refers to this cake by three different names: Kuchen (cake), 
Presskuchen (presscake), and Oelkuchen (oilcakes). It 
also the earliest document seen (Sept. 2016) containing an 
analysis of soybean cake.
 Note 8. Mr. Carl Berndt of Saxony, is mentioned 
several times by Prof. Friedrich Haberlandt in his classic 
Die Sojabohne (1878). In part 1, page 4, Haberlandt states 
that Carl Berndt, a velvet manufacturer at Hainsberg-
Deuben in Saxony, was one of the fi rst people in Germany 
who attempted to cultivate soybeans. He had no success. 
“He wrote me about his efforts as follows: ‘I had received 
8 piculs of those beans [a picul is a Chinese unit of weight 
= 133.33 pounds] (some green and some yellow), which I 
obtained through an offi cial order of Governor (des Minister-
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Präsidenten) Dr. Weinlich of Shanghai via our local consul. 
I sent samples of those all over with the request that the 
recipient inform me of the results of his agronomic trials. 
Unfortunately I have waited in vain and I assume that the 
outcome was as unfavorable as it had been in my case and in 
my neighborhood. Although some gardeners and I managed 
to raise a few plants and harvest a few seeds, they rotted 
after being replanted and therefore could not germinate.’” 
Pages 10-11 of Haberlandt note that the fi rst analysis of 
the composition of soybean seeds that became known 
in Germany was carried out by (Mr.) Senff using seeds 
obtained directly from Japan by Mr. Berndt. The results 
of this analysis were fi rst published in 1872 in the journal 
Chemischer Ackersmann (“Chemical Farmer,” p. 123). The 
tests showed soybeans to contain on average 38.29% protein 
and 18.71% oil. Page 14 of Haberlandt describes a letter 
that Carl Berndt wrote to Prof. Haberlandt. And in part 4, 
page 79 of Haberlandt states that Carl Berndt conducted 
soybean trials in 1877 in Deuben with 300 seeds; these trials 
succeeded beyond all expectations.
 Note 9. This is the earliest document seen (Sept. 
2002) that mentions the use of ether or any other solvent 
for extracting soybean oil. The extraction was on a 
laboratory scale. Ether is a light, volatile, fl ammable liquid 
(hydrocarbon), also used as an anesthetic.
 Note 10. This is the earliest German-language document 
seen (Sept. 2016) that mentions soybean oil, which it calls 
ein fettes Oel.
 Note 11. This is the earliest German-language 
document seen (Dec. 2020) that uses the term 
Stickstoffhaltige Bestandtheile to refer to nitrogen-containing 
constituents / protein in connection with soybeans, or 
the word Proteinstoffe to refer to “proteins,” or the word 
Pfl anzencasein to refer to “plant casein.”
 Note 12. This is the earliest German-language document 
seen (Sept. 2016) with the word Ölbohnen or the term 
chinesische Ölbohnen in the title. Address: Acad. Laborat 
Tharand.

86. Deutsche Landwirthschaftliche Zeitung. 1872. Einiges 
Neue zur Familie der Huelsenfruechte [Some new 
information on the legume family]. 15(76):1. June 25. [Ger]
• Summary: F. Toples, secretary of the departments for India, 
announces a new species of legume, which he recommends 
as a fodder for domesticated animals, and he provides a 
composition of the plant, comparing it with the best known 
plants of its type. A table gives the nutritional composition of 
the following plants: Soybean or black booth-bean (?) (Soja 
hispida oder schwarze Booth-Bohne), common blue lupin 
(die blaue Lupine; Blaue Lupinen), lablab beans (Lablab 
vulgaris; gewöhnliche Booth-Bohne), linseed, Indian chick-
peas (indische Kichererbse; Cicer arietinum), pigeon peas 
(Taubenerbse), and Indian corn (indische Mais; Zea mais).
 Soya has by far the highest content of both nitrogen 

(protein) and fat. It contains 10.4% water, 41.54% nitrogen-
rich constituents (Stickstoffreiche Bestandtheile, protein), 
30.82% starches (Stärke), 12.31% fat, and 4.93% minerals 
(Mineralische Bestandtheile). Blue lupins have the second 
highest protein content with 32.72%.
 Toples mentions that Soja hispida sells for a high price 
in northeastern India, and at times is used for human food, 
but usually serves as a fodder for livestock. The various 
linseed species are valued less than soya (die Soja) as a 
livestock fodder.
 Note 1. This fi gure for the starch content of soybeans 
(30.82%) seems much too high!
 Note 2. This is the earliest German-language document 
seen (Jan. 2016) that uses the term Stickstoffreiche 
Bestandtheile to refer to nitrogen-rich constituents / protein 
in connection with soybeans. Address: Secretary of the 
Departments for India.

87. Stoeckhardt, A.; Senff, Emanuel. 1872. Untersuchung 
chinesischer Oelbohnen [Investigation on Chinese oilbeans 
(soybeans) (Abstract)]. Biedermann’s Central-Blatt fuer 
Agrikulturchemie 1(1):348-49. June. [1 ref. Ger]
• Summary: A summary of an article originally published in 
Chemischer Ackersmann (1872) 2:122. Address: Deuben in 
Sachsen.

88. Toples, F. 1872. Einiges Neue zur Familie der 
Huelsenfruechte [Something new about the legume family]. 
Biedermann’s Central-Blatt fuer Agrikulturchemie 1(2):93-
96. Aug. [2 ref. Ger]
• Summary: This is a summary of the author’s 1872 article 
published in Deutsche Landwirtschaftliche Zeitung 15(76):1. 
June 25. Address: Secretary of the Departments for India.

89. Syrski, S. 1872. Landwirthschaft in Japan [Agriculture 
in Japan]. In: Karl von Scherzer, ed. 1872. Fachmaennische 
Berichte ueber die oesterreichisch-ungarische Expedition 
nach Siam, China und Japan. (1868-1871) [Expert Reports 
on the Austro-Hungarian Expedition to Siam, China, and 
Japan]. Stuttgart: Verlag von Julius Maier. 494 p. Appendix 
(Anhang), p. 175-227. See p. 175, 186, 190, 207. Index. 25 
cm. [Ger]
• Summary: Page 186 gives the prices of 1 shô (schio = 
1.825 liters) of various staples. A Tempo is apparently a 
Japanese unit of currency and a kr. [kreuzer] is an Austro-
Hungarian unit of currency: Fava beans (Rossbohnen, 
Sora-mame) 4 Tempo (18 kr.), azuki (Adsuki) 10 Tempo (45 
kr.), soybeans (Daidsu; Dolichos soja) 6 Tempo (27 kr.), 
Kintoki, with red seeds 5 Tempo (22 kr.) [Note 1. Kintoki is 
an abbreviation of “kintoki azuki,” which is a large variety 
of red azuki beans], barley 3 Tempo (13 kr.), wheat 6 Tempo 
(27 kr.), sesame 10 Tempo (45 kr.).
 Note 2. This is the earliest German-language document 
seen (Jan. 2005) that mentions azuki beans, which it calls 
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Adsuki.
 Page 190 notes: The pickled beans (Bohnensulze), 
called “Misso” in Japan, is prepared from Daizu, a variety of 
Dolichos, together with wheat- and barley meal/fl our, plus 
some added salt. The seasoning soy sauce (Soia) is likewise 
made from soybeans (Daidzu-Dolichos) and wheat meal 
with the addition of salt, and sprinkled on many foods... 
Essentially the diet of Japanese peasants consists of rice and 
the above-mentioned miso, therefore of an easily digestible 
carbohydrate (aus einem leicht verdaulichen Kohlenhydrate) 
and a strong nitrogenous substance (stickstoffhaltigen 
Substanz, protein), which is made easily digestible through 
processing. Concerning the nutritional value of their most 
important foods, Japanese peasants believe that fi sh, eggs, 
and poultry give the most strength (Kraft). These are 
followed by miso and vermicelli made from wheat fl our, then 
rice and potatoes. They believe that buckwheat gives but 
little strength.
 The section titled “Legumes” notes: A green Dolichos 
variety (Dolichos unguiculatus according to Thunberg, 
called Jaenari in Japanese) is planted in the fi elds of central 
Japan in June and harvested at the beginning of October. A 
Dolichos variety (Dolichos soia; called Daidsu in Japanese) 
is planted in southern Japan in April and harvested in July. In 
central Japan this crop is planted between rows of wheat as 
they near maturity in May, and harvested in September. The 
ground is not manured (nicht gedüngt); the plants make use 
of the fertilizer (Düngungsmaterial) already applied for the 
wheat. As a rule, 6 shô of seed-beans yield a crop of 120 shô 
on a fi eld of 300 tsubo.
 Note 3. Rein (1889, p. 57) states: “According to 
Scherzer, six Shô of seed-beans of the early-ripening Shiro-
mame are credited with a crop of 120 Shô on 300 Tsubo of 
land. This means a harvest of only 20-fold, or, taking account 
of the seed lost in sprouting, about 12 pods of two beans 
each to every plant.”
 “This type of Dolichos, as is well known, is the main 
ingredient in the seasoning soy sauce (Soia) and the aspic or 
pickle (Sulze) miso (“Misso”).
 “A black variety of Dolichos, called Kuro-mame in 
Japanese (i.e. black soybeans) is planted in the area around 
Nagasaki in April on land fertilized with ashes (auf einem 
mit Asche gedüngten Boden), and in central Japan in May 
two seeds are laid in a hole between the rows of wheat. It is 
harvested in August or September in southern Japan, and in 
October in central Japan, and used rather widely as a food.”
 Note 4. Scherzer lived 1821-1903.
 Note 5. This is the earliest document seen (April 2020) 
concerning soy in connection with (but not yet in) Hungary.
 Note 6. This is the earliest document seen (June 2020) 
that mentions the use of fertilizers for growing soybeans.
 Note 7. This is the earliest document seen (Dec. 2020) 
that mentions carbohydrates in connection with soybeans.
 Note 8. This is the earliest German-language document 

seen (April 2012) that uses the word Soia to refer to soy 
sauce. Address: PhD.

90. Wiener Landwirthschaftliche Zeitung (Vienna). 1873. 
Die chinesische Oelbohne [The Chinese oilbean (soybean)]. 
23(17):166. April 26. [Ger]
• Summary: The Chinese Oil Bean is a fruit that is 
noteworthy because of its strikingly high content of oil 
(fettem Oel) and proteins (Proteïnstoffen). It is cultivated 
fi rst and foremost in China for obtaining a rich livestock feed 
and fertilizer. The ripe beans are used as fodder for animals, 
the bean cakes (Bohnenkuchen) are used as a fertilizer for 
sugar cane and for mulberry trees. Only a small part is 
consumed as food for humans. For the cultivation of the oil 
beans [soybeans], the fi eld is heavily fertilized with bone 
ash and wood ash, added to which the mud sediment from 
many canals is used. The clay soil seems to be the most 
favorable from its vantage point. The bean grows like our 
green beans (Staudenbohnen) and peas without requiring 
support. The harvest occurs in the month of October when 
the seeds protrude, and the straw is used as heating material. 
The preparation of the oil occurs through wedge presses 
(Keilpressen), as is common in oil mills. It has a honey-
yellow color and has a not strong and also not unpleasant 
odor and is rather thin. It can be used as an edible oil and 
as a combustible oil without it having to previously be 
subjected to a purifi cation process. The bean cakes that are 
obtained through pressing are used in part for fodder and in 
part for fertilizer. According to the analysis provided by Prof. 
Stöckhardt of a sample of oil beans [soybeans] that were 
supplied to him, they still represent the most protein-rich 
feed.
 Note 1. Translated by Philip Isenberg (MM, CT), Long 
Beach, California.
 Note 2. This is the fi rst mention of soybeans as 
“chinesische Oelbohne” in this periodical.
 Note 3. There is no suggestion in this article that the 
soybean is grown in Europe.

91. Taranaki Herald (New Zealand). 1874. The gathering of 
fungus... March 7. p. 2.
• Summary: “... has of late years become an important 
industry in this Province. The fact of fungus being of any 
value was made known here by Mr. Chew Chong offering 
to purchase any quantity that might be brought to him; and 
many inquiries were then instituted as to what use was made 
of it in China.” During one year as much as 65,250 lbs. was 
exported. The Commissioner of Customs has written to the 
Colonial Secretary at Hongkong respecting its value and use. 
The Secretary replied:
 “’Regarding the accompanying specimen of a kind of 
fungus on which you desire a report, I have the honor to 
inform you that this fungus is much prized by the Chinese 
community, as a medicine administered in the shape of a 
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decoction to purify the blood. It is also used on fast days. A 
mixture of vermicelli, bean curd [tofu], and this fungus, is 
boiled and eaten instead of animal food.”
 Note: This article also appeared under the title 
“Exportation of fungus” in the Southland Times (March 
11, p. 2), however the word “bean curd” was spelled 
“beancurds.”
 It also appeared under the title “Local and general news” 
in the Wanganui Chronicle (March 17, p. 2), however the 
word “bean curd” was spelled “beancurd.”
 Note: This latter is the earliest English-language 
document seen (April 2013) that uses the word “beancurd” 
or the word “beancurds” to refer to tofu.

92. Ritter, H. 1874. Sitzung in Yedo, am 11 April 1874: Tofu, 
Yuba, Ame [Meeting in Edo on 11 April 1874. Tofu, yuba, 
ame]. Mittheilungen der Deutschen Gesellschaft fuer Natur- 
und Voelkerkunde Ostasiens (Yokohama) 1(5):3-5. July. [Ger]
• Summary: The discussion begins with tofu: Tofu (Das 
Tofu), one of the foods that is rather widely enjoyed by 
Japanese, is made from beans. It can be described most 
simply as ‘bean cheese (Bohnenkäse);’ the literal translation 
of the two characters, ‘beans rotten,’ seems to give us the 
fi rst glance of its earlier meaning as a cheese–which is a 
product of fermentation. However, this only appears to be 
so, since tofu is defi nitely fresh and unfermented. Perhaps 
the earlier name signifi es that the tofu essentially consists of 
legumin (Legumin; a legume protein), not considered as a 
portion but as a fermentation product of the beans.
 The preparation is very simple. White soybeans (older 
beans are preferred to newer) are soaked for about 12 hours 
in cold water or 8 hours in hot water, then ground with water 
between the stones of a handmill to form a slurry (Brei). The 
slurry is fi ltered through a silk or very fi ne-meshed sieve. 
The larger particles remaining in the sieve are reground in 
the mill. The amount of water used during grinding is such 
that from one measure [volume] of beans about 10 measures 
of slurry are obtained. This slurry is then poured into a kettle, 
which contains an amount of boiling water equal to about 
one-third the volume of the slurry; it is simmered over a 
low / weak fi re. It is best, when the kettle is only half full, 
because the foam will suddenly starts to rise; this rise can 
be moderated by the addition of some oil. As soon as the 
contents of the kettle comes to a boil, it is removed from 
the fi re and the slurry is fi ltered through a cotton sack [over 
a vat], then pressed with a lever. The pressed residue in the 
sack (Der Pressrueckstand [okara]) is often cooked again 
with half the amount of water. Note 1. This is the earliest 
German-language document seen (June 2013) that mentions 
okara, which it calls Der Pressrueckstand.
 Note 2. This is the earliest document seen (Dec. 2020) 
that uses the word “calcium” in connection with tofu or soy.
 “The fi ltered liquid (Die fi ltrirte Fluessigkeit [soymilk]), 
which now consists of a solution of legumin (des Legumins), 

is carefully freed of its foam, and then the precipitation 
of legumin is brought about using nigari (shio no nigari, 
Salzbitter) as the coagulant. Nigari is the mother-liquor 
which drips out of [a sack of] sea salt in humid / wet weather, 
consists mainly of calcium- and magnesium salts. The 
nigari is added in three steps. First, about ½% of the liquid 
is added and only on the surface, while stirring slightly, 
since too much stirring would be disadvantageous. Then a 
somewhat larger amount is added, and without disturbing 
the fi rst precipitation, stirred lightly. Finally, after most of it 
[the curd] has settled, a little more nigari is added, as much 
for the formation of the fi nal curds and to obtain the right 
consistency. If you add too little nigari, you won’t get any 
cakes (Kuchen) [of tofu], but too much nigari will give you a 
hard cake; soft tofu is preferred.
 The author concludes by noting: “One cannot deny that 
most of the dishes made from tofu are rather nice, even for 
the European palate.”
 Note 3. This is the earliest German-language document 
seen (April 2013) which contains a description of tofu by a 
German living in Japan or East Asia.
 Note 4. This is the earliest German-language document 
seen (April 2013) that uses the word Bohnenkäse (“bean 
cheese”) to refer to tofu.
 Note 5. This is the earliest document seen (July 2014) 
written by a Westerner that uses the word Nigari.
 Note 6. This is the earliest German-language document 
seen (Aug. 2013), that mentions soymilk, which it calls Die 
fi lterte Fluessigkeit.
 Note 7. This is the earliest document seen that uses the 
word “Legumin” to refer to a protein in soybeans.
 Yuba (das uba) and ame (das Ame) are then described 
briefl y. “Yuba is a peculiar preparation made from the 
legumin of the soybean [Note 8. Webster’s Third New 
International Dictionary (1963) defi nes legumin (a term 
derived from the French légumine) as “a globulin [a type of 
protein] found as a characteristic constituent of the seeds of 
leguminous plants.”] This thin yellow or brownish leathery 
tough fi lm or skin is formed and consists of legumin which 
has become insoluble through cooking in contact with the 
air. It is prepared in the manner described above from the 
legumin solution in the soybean with addition of wood ashes 
[which raise the pH], cooked in an open kettle. As is the case 
with all alkaline protein solutions, there forms on the surface 
an insoluble fi lm, which is then lifted off with a skewer and 
dried. Yuba is prepared as a food in various ways, but is used 
mostly as an addition to other foods.”
 Note 9. This is the earliest German-language document 
seen (Oct. 2012) that mentions yuba, which it calls uba.
 Ame (grain syrup or Midzuame) is a widely used 
delicacy and sweet, loved by Japanese children. It consists 
of glucose (starch sugar) and dextrin that results from the 
malting of millet (Hirse) or rice. The ame made from millet 
is the sweetest, while that made from rice, especially from 
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glutinous rice (mochi kome), has the advantage of being 
whiter.” The process of making ame is then described in 
detail.
 Dr. Rein adds to these proceedings that tofu is used in 
place of protein in lacquered or japanned work, in order to 
produce a more plastic product.
 Note 10. This is the earliest document seen (July 2014) 
that mentions rice syrup (ame or midzuame) in Japan.
 Note 11. The name of this journal varies. This issue 
was titled Mittheilungen der Deutschen Gesellschaft für 
Natur und Voelkerkunde Ostasien’s and also known as the 
Transactions of the German Asiatic Society of Japan. The 
place of publication is Yokohama. This article actually has 
no title. Address: PhD, Japan.

93. Carinthia: Zeitschrift fuer Vaterlandskunde, Belehrung 
und Unterhaltung. 1874. Thiere, Pfl anzen und Steine auf der 
Wiener Weltaufstellung [Animals, plants and stones at the 
Vienna World Exhibition]. 64(9&10):292-95. Nov. 15. [Ger]
• Summary: This long article ends as follows:
 The products of the plant kingdom were very richly 
represented and provided with botanical names, and out of 
the food plants, we name above all else tea galore and in 
various preparations, the soybean (Sojabohne), Soja hispida, 
that was already mentioned with China.
 Note 1. Translated by Philip Isenberg (MM, CT), Long 
Beach, California.
 Note 2. This is the earliest article seen (April 2020) in 
the AustriaN newspaper database (ANNO) that contains 
the German word Soyabohne (soybean)–spelled with a “y” 
instead of the usual “j.” This word appears in 32 different 
issues of these newspapers from 1874 to 1940.
 Note 3. This is the earliest article seen (April 2020) in 
the AustriaN newspaper database (ANNO) that contains 
the German words Soya hispida (an early and unusual 
scientifi c name for soybean)–spelled with a “y” instead of 
the usual “j.” This word appears in 4 different issues of these 
newspapers from 1874 to 1910. Address: Austria.

94. Hoffmann, J.J. 1874. Ueber die Bereitung von Schoju, 
Sake und Myrin [On the preparation of shoyu, saké and 
mirin]. Mittheilungen der Deutschen Gesellschaft fuer Natur- 
und Voelkerkunde Ostasiens (Yokohama) 1(6):8-11. Dec. 
[Ger]
• Summary: The author was the fi rst Westerner to make a 
scientifi c study of the shoyu process, of which he gives an 
accurate and detailed 2-page description: Soybean sauce 
(Bohnensauce- Schoju)–shoyu–is for the Japanese almost as 
indispensable as rice and is used as widely as tea or tobacco. 
The rich man and the beggar use it in the same way, but with 
differences in quality, as the main seasoning at their meals, 
and in no household, in fact at no meal may it be absent.
 It is made in large factories, and in countless stores in 
all cities and towns throughout the entire island empire, it is 

stocked and sold in small wooden kegs.
 It is made with soybeans, indeed very high protein, 
starch-free small soybeans (Dolichos Soja jap. Nagatemame), 
plus wheat, salt, and water in the same proportions by 
volume. Small kegs are used to measure the ingredients. The 
beans and grains are used in the same condition of dryness.
 Before the basic raw materials are mixed, the soybeans 
are cooked in large iron kettles for half a day. The wheat is 
roasted in large containers (Steingefaessen) and then cracked 
into grits / pieces using a small hand-mills. Then the moist 
beans are mixed with the wheat grits on a fi rmly packed clay 
fl oor, then to them is added a fermentation starter culture 
consisting of wheat kernels covered with mold spores. The 
mixture is fi lled into rectangular wooden trays each about 
2-3 inches deep, and these are placed and stacked in a closed 
room that resembles a large bakery oven.
 Here the wooden trays stay for 3 days, during which 
time an effort is made to keep the room evenly warm 
throughout. During the cold seasons of the year the room is 
heated with a small charcoal burner. In this way the plant 
seeds gradually become covered with mold spores and 
develop their capacity to produce diastase (Diastasebildung) 
[enzymes]. In cold weather, the room may be kept closed 
on the 2nd and 3rd days, but on warm days it may be vented 
using the door and windows during the 2nd and 3rd days to 
prevent overheating. To determine the suitable temperature, 
no thermometer is used; the feel of the maker is used instead.
 On the 3rd day the contents of the wooden trays are 
thickly covered with a mycelium of mold. The contents of 
the trays is now transferred into large wooden vats (each 
of 20-30,000 liters capacity) and mixed with water and 
table salt. The contents of each vat is mixed with a wooden 
plunger as the fermentation proceeds. The process typically 
begins at the start of winter. The fermentation typically last 
for 3 to 5 years. The 3-year material is a dirty brown whereas 
the 5-year material is pure dark-brown in color.
 The 3- and 5-year products are then mixed in equal 
proportions. The 5-year material adds its pleasant aroma, but 
it has a somewhat unpleasant bitter taste. This is masked with 
the 3-year material which has a nice fl avor but less aroma.
 This mixture is now fi lled into sturdy cotton bags, each 
2 feet long and ½ foot wide. These are then pressed with 
a very primitive angle press consisting of a long lever arm 
weighted at the end by large stones. The shoyu (Schoju) from 
the fi rst pressing is the best and most expensive type, but it is 
usually not sold as such. Rather it is dispensed preferentially 
to those with advanced orders. It has the strongest aroma and 
a beautiful dark-brown color. When put in a glass and shaken 
it makes a fat-glistening ring.
 The shoyu presscake (Rueckstand) is mixed with salt 
water and some days later, after frequent stirring, repressed. 
This shoyu is very clear with little aroma, so it is mixed 
with a good dark-brown shoyu and with some sweet sake 
(suessem Sake).
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 The wooden kegs in which shoyu is sold are everywhere 
the same having a capacity of 18 liters or 4.76 gallons (1 to). 
In new kegs, the shoyu keeps for only a few months; it keeps 
longer in older kegs. There are four grades of shoyu. The 
prices are 6 German marks for grade 1, 4 marks for grade 2, 
3 marks for grade 3, and 2 marks for grade 4.
 As an article for export, shoyu has not gained much 
signifi cance, despite great efforts. During shipping there is 
a buildup of mold which impairs the good fl avor and aroma. 
The best varieties of shoyu are, however, very pleasing 
to the taste of most Europeans, and at the same time very 
effective in stimulating the appetite and digestion. For these 
reasons and because it is completely harmless / safe, shoyu is 
preferred to many European products [such as meat extracts] 
that serve the same purpose.
 Hoffman then describes how sake is made; yet nowhere 
in either of these two parts of the long article does he 
mention the word koji, even though he describes it. He 
learned all of this at the famous shoyu-mirin factory of Mr. 
Sagamia Monjiro in Nagareyama, 5 German miles north of 
Yedo / Edo [today’s Tokyo].
 Note 1. The date on the title page is Nov. 1876, but 
Hoffmann’s paper was not presented until 1878. This is the 
earliest document seen (Oct. 2014) that is a study of several 
fermented foods, including one made from soybeans–shoyu.
 Note 2. This is the earliest document seen (April 2012) 
that describes how to make soy sauce (actually shoyu) on a 
commercial scale.
 Note 3. This is the earliest German-language document 
seen (April 2012) that uses the term Schoju or the term 
Bohnensauce to refer to shoyu or soy sauce. Address: Prof., 
School of Medicine, Tokyo Univ., Japan.

95. Haberlandt, Friedrich. 1876. Der Anbau der rauhhaarigen 
Soja oder Sojabohne (Soja hispida Moench) [The 
cultivation of the coarse-haired soya or soybean]. Wiener 
Landwirthschaftliche Zeitung (Vienna) 26(9):87-89. Feb. 26. 
[Ger]
• Summary: Contains a detailed account of Haberlandt’s 
fi rst trials and analyses of the oil and protein content of the 
soybean’s seeds.
 Only the family of the grasses may be capable of 
competing with the members of the Papilionaceae family 
[Schmetterlingsblüter; family of butterfl y-blossomed plants] 
with regard to the large and varied use which they grant 
people’s households. The grain plants tower above all other 
cultivated crops as food plants, and following them in a close 
second are the legumes or pulses. The cultivation of the latter 
is in a process of constant increase everywhere, in contrast 
to which the expansion of grain cultivation has already 
experienced limitations in a number of places. The seeds of 
pulses are more nutritious than those of the species of grains, 
and their growing importance and diffusion are in fact thanks 
to this circumstance. But the members of the Papilionaceae 

family also surpass all other plant families with the exception 
of the Asteraceae family [Compositen: also referred to as the 
Compositae family] in the quantity of genera and species 
as well as in the manifold usability in medicinal, economic, 
and technological respects. Aside from the content of their 
seeds of starch, sugar, protein (legumin), fatty oils, many 
of them also have tannins; fragrantly resinous, pungent, 
purgative, and even narcotic substances; or else they are 
rich in important dyes, among which indigo takes fi rst place. 
Others follow as the most highly regarded ornamental plants 
from the beauty of their form and the blaze of color, or else 
as impressive woody plants they provide precious timbers 
which distinguish themselves as much through their beauty 
as their strength.
 In order to become aware of the signifi cance of members 
of the Papilionaceae family as edible plants, the genera of 
plants that have become local are recalled: Phaseolus (green 
beans), Pisum (peas), Ervum (lentils), Cicer (chickpeas), 
Lathyrus (winter peas), and Vica (vetch); a similar if not 
more important role is played for the inhabitants of warmer 
and hotter lands: Dolichos, Soja, Cajanus, Arachis, Vigna, 
Voandzeia, and others. But in dealing with all pulses that 
we now designate as our own which originally belonged to 
foreign and warmer lands, there are acclimatized strangers, 
and therefore the question may indeed be justifi ed as to 
whether the selection among the Papilionaceae family that 
provides edible seeds in warmer areas has already been 
exhausted for the purposes of our plant cultivation and 
whether new agronomic trials have to be designated as 
hopeless from the very outset? I would like to take the liberty 
to answer this question in the negative on the basis of the 
success of several agronomic trials that were carried out this 
past summer in the Experimental Garden of the Imperial-
Royal College of Agriculture (Versuchsgarten der k.k. 
Hochschule für Bodencultur) and to direct the attention of 
additional circles to a legume of ancient cultivation, namely 
to Soja hispida Mönch, the coarse-haired soy or soybean. 
It is indigenous on the Malayan Islands, on Java, and in 
East India and is cultivated to a great degree specifi cally 
in China and Japan. Its seeds have a pleasant fl avor both 
in a boiled and roasted state, and they form a component 
of the daily nourishment that is almost never missing in 
India as well as in China and Japan in that a brown, dense, 
pleasantly salty-tasting broth (sauce) is prepared from them, 
the so-called soy [soy sauce] which is added to all dishes. 
That is also frequently brought to Europe where it is eaten 
as a side dish to beef that promotes digestion. The older 
it is, the better it is supposed to be. According to Leunis, 
though, the soy that is found in trade in Europe is not always 
prepared from soybeans, but rather from other vegetables, 
specifi cally from mushrooms. De Candolle classifi es the 
legume that is under discussion with Phaseolus and Dolichos 
in the same subgroup in the system; according to E. Müller, 
it fi nds its position in the subgroup of Kennediinae with 
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Kennedya [or Kennedia] and Dipogon. The genus Soja, in 
particular the species Soja hispida, is characterized by the 
stiffl y upright growth of the 0.6 to 1 meter long stem, by 
triple pinnate leaves (dreizählig gefi ederte Blätter), axillary 
unprepossessing blossoms (achselständige unsehnliche 
Blüten) which form mostly four pods sitting on short-
branched stemlets (Stielchen). The calyx of the blossoms 
basically has two parts with fi ve columns, the inner tips are 
straight and pointed, the two upper ones grow past the center. 
The vexillum of the blossom (Fahne der Blüte) is oval 
and short-stemmed (kurzgestieft), the carina (Schiffchen) 
is elongated and straight. Depending upon the variety, 
its coloring is white, yellowish, or violet. The stamens 
are diadelphous (zweibrüderig), the tenth approximated 
(genähert) but clearly separate; the style (Griffel) is short, the 
pod is elongated, with two to fi ve seeds, septate (gefächert) 
through soft, white membranes. The seeds are spherically 
oval, and small-seeded species of green beans are easy 
to confuse with them. In terms of color, they are either 
brownish-red with a white, bulging hilum (gewulsteten 
Nabel) or pale yellow with a chalaza (Hagelfl eck) with a 
brownish-red edge. The stem, leaves, and pods are densely 
covered with brownish, rust-reddish, rather stiff tiny hairs 
(Härchen) which is indicated by the name of the plant Soja 
hispida–coarse-haired soy. A picture of the mature plant with 
the leaves removed and with numerous pods at a scale that 
has been made to look younger (verjüngeten Massstab) is 
provided by the accompanying sketch, Fig. 68.
 In G. Heuzé’s Les Plantes Alimentaires, I fi nd the 
statement that Soja hispida is called “oil pea” (Oelerbsen) 
(pois olégineux) and that it was introduced to France from 
China by M. de Montigny. He only comments that this 
plant was cultivated at some points in the Departements 
of Ariège and Haut-Garonne [sic, Haute-Garonne], that it 
grows quickly, and that it withstands drought well. In the 
nine years of issues of the Zeitschrift für Acclimatisation 
from the Institution of the Acclimatization Society (Organ 
des Acclimatisationsvereins) in Berlin that are available 
to me, I have not found this plant mentioned anywhere as 
worthy of acclimatization, and in Austria, it seems thus 
far to have been studied just as little as in Germany for its 
ability to be cultivated, even though the climatic conditions 
of the southern provinces of Austria would have been very 
favorable to this.”
 Note 1. This is the earliest document seen (Oct. 2019) in 
which Friedrich Haberlandt mentions the soybean.
 Note 2. This is the earliest German-language document 
seen (Dec. 2018) that uses the word Oelerbsen to refer to 
soybeans.
 “Among the seeds which the Chairman of Plant 
Cultivation (Lehrkanzel des Pfl anzenbaues) acquired 
at the Vienna World Exhibition of 1873 was also found 
an assortment of different varieties of soybean (Soja) 
assembled from the exhibitions of China, Japan, Mongolia, 

Transcaucasia, and East India. I then used a total of fi ve of 
them in this past vegetation year when the acquisition of an 
experimental garden for the purposes of the Imperial-Royal 
College of Agriculture made it possible to undertake small 
planting experiments outdoors for cultivation experiments, 
the results of which may well appear to be worth a report in 
further circles. Out of the original samples that were used 
for planting, three originated from China and two from 
Mongolia. The planting took place at the same time on May 
2, 1875 on a plot that had shortly before been deeply plowed 
to a depth of 0.6 meters. Within that context, along with 
the raw subsoil a great deal of buried wall rubble was also 
brought to the surface. With intense fertilizing, which was 
done on the occasion of the deep plowing in three layers, 
this unfortunate circumstance was somewhat remedied. As 
could be foreseen, just the fi rst development of this as well 
as many other experimental plantings left something to be 
desired. The later growth was very strong, and in spite of 
the high yields, it was revealed that the insolation conditions 
of the 0.6 hectare experimental garden turned out to be less 
favorable as it was surrounded by tall buildings and at times 
also shaded by tall trees.
 The plants of every variety covered a bed strip 
(Beetstreifen) which was three meters long and 0.3 meters 
wide. One variety each from China and Mongolia did not at 
all succeed in blossoming, the other three in fact blossomed 
as amply as they bore fruit, and specifi cally the times of 
blossoming and of the maturation of the fruit were:
 A table follows. The four columns are the number of 
the sample, its description, Date of Blossoming, and Date 
of Fruit Maturation. The three rows are No. 1 Brownish-red 
variety from China, blossoming on June 28, fruit maturation 
on September 11, No. 2 Light yellow variety from China, 
blossoming on July 1, fruit maturation on September 11, 
and No. 3, Light yellow variety from Mongolia, blossoming 
on June 29, fruit maturation on September 11. (Continued). 
Address: Prof., Wiener Hochschule fuer Bodencultur, 
Vienna.

96. Haberlandt, Friedrich. 1876. Der Anbau der rauhhaarigen 
Soja oder Sojabohne (Soja hispida Moench) [The 
cultivation of the coarse-haired soya or soybean]. Wiener 
Landwirthschaftliche Zeitung (Vienna) 26(9):87-89. Feb. 26. 
[Ger]
• Summary: (Continued): The stock of: A table follows. The 
two columns are the number of each plot and the number of 
plants it contained.
 No. 1 contained 27 plants.
 No. 2 contained 25 plants.
 No. 3 contained 15 plants.
 Therefore, on average every plant was allocated a 
growing area of 4.03 square decimeters. Note: A decimeter is 
one-tenth of a meter.
 The seeds that were harvested were: A table follows. The 
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two columns are the number of each plot and the weight in 
grams harvested.
 No. 1 [yielded seeds that weighed] 249.2 gm.
 No. 2 [yielded seeds that weighed] 336.5 gm.
 No. 3 [yielded seeds that weighed] 196.9 gm.
 According to which, a seed yield per hectare would be 
calculated for: A table follows. The two columns are the 
number of each plot and the calculated weight in kilograms 
harvested per hectare.
 No. 1 [yielded seeds that weighed the equivalent of] 
2769 kg/ha
 No. 2 [yielded seeds that weighed the equivalent of] 
3739 kg/ha
 No. 3 [yielded seeds that weighed the equivalent of] 
2177 kg/ha
 From this can be gathered the soybean’s high capability 
for yield, of course under the precondition of a uniform stock 
in which every plant occupies an area of 4 square decimeters. 
This would yield a number of 250,000 plants per hectare and 
a requirement of 37.5 kilograms of seeds for sowing if we 
assume full germination ability, 1,000 sowing seeds are to 
weigh on average 150 grams.
 A comparison followed in various directions of the seeds 
that were harvested here with the original seeds, and the 
precise fi gures from this are provided below.
 The seeds that were harvested in Vienna were much 
larger and heavier than with the original seeds from China 
and Mongolia, as the absolute weight of 1,000 seeds in 
grams amounted to:
 A table follows. The three columns are the number of 
the sample, [the weight in grams] Of the Original Seeds, and 
[the weight in grams] Of the Seeds grown / reproduced in 
Vienna, which is equal to an increase in weight of 54.7, 47.1, 
and 60 percent, respectively.
 But not only were the seeds that were obtained here 
larger, their specifi c weight also consistently increased, as 
can be seen from the following determinations in that regard:
 A table follows. The four columns are the number of 
the sample with the fi rst three rows With Original Seeds and 
the last three rows With Reproduced Seeds, the Maxima and 
Minima of the Specifi c Weight of the Seeds, and the Average 
Specifi c Weight
 In correspondence to this, the volume weight of the 
seeds that were harvested here that became larger was also 
higher. Thus one hectoliter weighed:
 A table follows. The three columns are the number of 
the sample, [the weight in kilograms] With the Original 
Seeds, and [the weight in kilograms] With the Reproduced 
Seeds
 What very especially distinguishes the soybeans is 
their curious and rich nutrient content. First of all, their 
seeds are provided with an endosperm layer that is already 
recognizable to the naked eye which is completely lacking 
in the seeds of our pulses, and then the fl eshy cotyledons 

of its embryo are not fi lled with starch which makes up the 
predominant component by weight of the cell contents with 
green beans, peas, and so forth, but rather all of the cells of 
the tissue of the seed leaves (Samenlappen) are densely fi lled 
with aleurone granules (Aleuronkörner) which, embedded 
in a mass that is rich in fatty oils, reveal both the seeds’ high 
content of fatty oil and the valuable nitrogenous [protein] 
components. After microscopic study, an unusually high 
content could be assumed both of the latter and of fatty oil, 
an assumption which was completely confi rmed by carrying 
out the chemical analysis of both the original seeds and the 
reproduced seeds. That was carried out by the Assistant to 
the Chairman of Chemical Technology at the College of 
Agriculture, Mr. Johann Stua, and once again I would like 
to take this opportunity to give him my best thanks for the 
attentive investigation. The following table contains the 
results that were found in a clear form.
 A table follows. The fi rst of the fi ve columns has 
no heading, followed by Contained in 100 Parts of Dry 
Substance and Calculated with a Water Content of 10 
Percent, each of which is subdivided into In the Original 
Seeds and In the Reproduction. The rows are No. 1 
Brownish-red variety from China, Water, Protein, Fat, 
Nitrogen-free extracts (Stichstofffreie Extractivstoffe), Crude 
fi ber, Ash components, No. 2 Yellow variety from China, 
Water, Protein, Fat, Nitrogen-free extracts, Raw fi ber, Ash 
components, No. 3 Yellow variety from Mongolia, Water, 
Protein, Fat, Nitrogen-free extractives, Raw fi ber, Ash 
components.
 Note 1. This is the fi rst chemical / nutritional 
composition of the soybean given by Dr. Haberlandt. Thus, 
the soybean is rich in nutrients and gives a high yield. 
For example, for the yellow variety from China, the seeds 
grown in Vienna contained 34.81% protein and 18.53% fat 
(vegetable oil).
 What stands out above all is the extraordinarily high 
content of all samples that were studied of nitrogenous 
substances and fat. That concurs rather precisely with that 
which Senff published in the 1872 volume of Der chemische 
Ackermann for Chinese oil seeds, and that designation is 
indeed to be applied to the soybean. With two analyses in 
100 parts of air-dried substance, he found:
 A table follows. The four columns are the row names, 
First Sample, Second Sample, and Average. The rows are 
Water, Nitrogenous substance, Fat, Nitrogen-free extracts, 
Raw Fiber, Ash
 These samples contained only a little more fat than ours, 
were not insignifi cantly lower in nitrogen-free extracts, and 
in that regard in comparison to the varieties that we studied 
had more abundant quantities of protein.
 But the fact that the three varieties of soybeans that 
were studied at the College of Agriculture contained 
very substantial quantities of the two valuable organic 
compounds is also gathered from the comparison of the 
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aforementioned six analyses to those which are provided 
below for peas, lentils, fava beans, and lupines (footnote: 
From Zusammensetzung und Verdaulichkeit der Futterstoffe 
[Composition and Digestibility of Feedstuffs] by Dr. T. 
Dietrich and Dr. J. König, Berlin: 1874.) The double values 
that are presented refer to the minima and maxima of the 
components that were found.
 A table follows. The title is Contained in 100 Parts of 
Weight with Air-dried Substance. The eight columns are 
the row names, Peas [with two columns], Lentils [with one 
column], Fava Beans [with two columns], Lupins [with two 
columns]. The rows are Water, Nitrogenous substance, Fat, 
Nitrogen-free extractives, Raw Fiber, Ash
 With all of these indigenous pulses, the water content is 
by far higher and the abundance of ash is consistently lower. 
The amount of fat in them is only 10% that of the soybean. 
And the protein content is considerably lower with peas, 
lentils, and fava beans, and only with lupines is it equal or 
even higher.
 What most deserves to be emphasized is the 
circumstance that the reproduced seeds did not sustain a 
decrease in either fat content or protein, but rather with 
all three samples they became richer in fat and nitrogen 
[protein]. With this, a reduction in their nitrogen-free 
components occurred, which is of less consequence. Their 
amount of raw fi ber was reduced, which in any case is of 
benefi t to their quality, while the ash content remained 
nearly identical in the original and reproduced seeds and is 
distinctly higher than that of the indigenous legumes.
 And the fact that deserves to be emphasized as 
important is that among the soybeans, there are also those 
that extraordinarily differentiate themselves with regard 
to their earlier or later maturation. The three varieties of 
soybeans whose cultivation was achieved in such a gratifying 
way had already completely matured by September 11 and 
therefore they could also be harvested on that day. Their 
maturation occurred approximately at the same time as that 
of the early maturing pole beans and earlier than that of the 
runner bean (Phaseolus multifl orus), whose needs for heat 
is regularly suffi ciently met at our latitude. Among the fi ve 
varieties of soybean that achieved cultivation were also two 
of them that did not even achieve blossoming or else hardly 
reached the stage of the fi rst fruit formation. Consequently, 
the agronomic trial was only successful because a plurality 
of varieties was available, and the limited selection that was 
found fell by chance upon some early maturing varieties. It 
is possible that other trials at other locations failed because 
of an unsuitable selection of varieties, since only in that 
way can it be explained how it could at all be the case that 
these highly valuable, high yielding, certain legumes have 
thus far remained completely unnoticed in all of Central and 
Southern Europe. Address: Prof., Wiener Hochschule fuer 
Bodencultur, Vienna.

97. Haberlandt, Friedrich. 1876. Der Anbau der rauhhaarigen 
Soja oder Sojabohne (Soja hispida Moench) [The 
cultivation of the coarse-haired soya or soybean]. Wiener 
Landwirthschaftliche Zeitung (Vienna) 26(9):87-89. Feb. 26. 
[Ger]
• Summary: (Continued): It also needs to be emphasized that 
the individual plants were covered with ripe pods from top 
to bottom, some of which numbered up to eighty that were 
fi lled with an average of two to three seeds. Consequently, 
the fertilization of the blossoms is very certain; whether 
that is dependent upon the intervention by insects was not 
determined with certainty. The unpleasant circumstance 
that so often occurs with fava beans that the blossoms that 
form continuously always remain unfruitful and infertile 
was not even to be perceived with the soybean with one 
single plant. The stiffl y upright growth of the stems made 
the cultivation substantially easier, the shading of the soil 
by the large triple pinnate leaves (die grossen gedreiten 
Fiederblätter) is considerable and consequently its infl uence 
on the maintaining of a favorable physical quality of the soil 
is certainly advantageous. Added to this is the fact that as a 
small pretrial showed, the transpiration of the coarse-haired 
leaves is less than with green beans, which does in fact 
completely concur with the experience in France with regard 
to the resistance to severe drought.
 It is also to be added that the soybean does not have 
to fear any enemy at all from the insect world because it 
withstood even the attacks by the spider mite (Webermilbe) 
(Tetranychus telarius) to which the majority of the varieties 
of green beans that were planted in the trial gardens were 
subjected, and thus in all that which has been stated, praise 
will certainly be seen without any restriction on price for this 
stranger which thus far has been unknown with us.
 “In any case, I propose continuing the agronomic trials, 
both with the original soybean varieties that still remain 
left over and with the reproduced seeds, of which in any 
case a part is being used for the carrying out of analyses. 
Consequently, it may be a long time until the supply of seeds 
from our own agronomic trials and those of others may 
experience such a substantial increase that the cultivation of 
them may take place at a greater scale.
 “The goal would be arrived at more quickly if larger 
quantities of soybeans were imported directly, perhaps 
through the mediation of governments, for the purposes of 
trials and, in so doing, attention were expressly drawn to the 
fact that the selection of the seeds that were to be purchased 
in China or Japan would have to take into consideration 
primarily the early-maturing varieties.
 Vienna, Prof. Friedrich Haberlandt
 Note 1. Translated by Philip Isenberg (MM, CT), Long 
Beach, California.
 Note 2. This is the earliest document seen (April 2020) 
by Prof. Haberlandt about soybeans or that mentions Prof. 
Haberlandt in connection with soybeans. Also subsequently 
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published in Biedermann’s Centralblatt (June 1876, p. 441-
45).
 Note 3. This is the earliest document seen (April 2020) 
concerning soybeans in the Austro-Hungarian Empire, or 
the cultivation of soybeans in the Austro-Hungarian Empire. 
This document contains the earliest date seen for soybeans 
in the Austro-Hungarian Empire (1873), or the cultivation 
of soybeans in the Austro-Hungarian Empire (1875). The 
source of these soybeans is the various national expositions 
at the Vienna World Exhibition of 1873.
 Note 4. This is the earliest document seen (April 2008) 
concerning soybeans in Transcaucasia, or the cultivation 
of soybeans in Transcaucasia–which is a region roughly 
equal to that occupied in 2019 by the countries of Armenia, 
Azerbaijan, and Georgia. This document contains the 
earliest date seen for soybeans in Transcaucasia, or the 
cultivation of soybeans in Transcaucasia (1873). The source 
of these soybeans is unknown. We cannot be certain that 
soybeans were being cultivated in Transcaucasia by 1873, 
although Haberlandt says in 1878 that these soybeans were 
“from Transcaucasia” so they were almost certainly being 
cultivated there–especially since they were seen as being 
important enough to take to this Viennese World Exposition. 
Moreover, Wuchino (1901) states that soybeans were fi rst 
grown in Transcaucasia in the 1870s. We learn later (1878) 
that Haberlandt got black soybeans from the Transcaucasian 
exposition.
 Note 5. This is the earliest document seen (Nov. 2019) 
concerning soybeans in Central Asia (Transcaucasia), or 
the cultivation of soybeans in Central Asia. This document 
contains the 2nd earliest date seen for soybeans in Central 
Asia, or the cultivation of soybeans in Central Asia (1873). 
The source of these soybeans is unknown.
 Note 6. This is the earliest document seen concerning 
soybeans in Mongolia, or (probably) the cultivation of 
soybeans in Mongolia (one of two documents). It is possible, 
but unlikely, that these soybeans came from the nation that 
since 1911 has been called Mongolia (formally Mongolian 
People’s Republic, also called Outer Mongolia). It is more 
likely that they came from what is today called Inner 
Mongolia, which is part of China, an autonomous region 
in northern China bounded on the north by the Mongolian 
People’s Republic.
 Note 7. This is the earliest document seen (Jan. 2020) 
that contains the following words or phrases: chalaza, or k.k. 
Hochschule für Bodencultur.
 Note 8. This is the earliest document seen (April 2018) 
in which a scientifi c name is given to an enemy of the 
soybean–the spider mite. Address: Prof., Wiener Hochschule 
fuer Bodencultur, Vienna.

98. Haberlandt, Friedrich. 1876. Der Anbau der rauhhaarigen 
Soja oder Sojabohne (Soja hispida Moench) [The culture of 
the coarse-haired soya or soybean (Soja hispida Moench)]. 

Biedermann’s Central-Blatt fuer Agrikulturchemie 5:441-45. 
June. [3 ref. Ger]
• Summary: This is a summary of an article, with long 
quotes, originally published in Wiener landwirthschaftliche 
Zeitung 1876, No. 9, p. 87-89. Address: Prof., 
Landwirtschaftliche Laboratorium, K.K. Hochschule fuer 
Bodenkultur, Vienna.

99. Oesterreichisches Landwirthschaftliches Wochenblatt 
(Vienna). 1876. Sojabohne, eine neue Culturpfl anze 
[Soybean, a new crop plant]. 2(52):622. Dec. 23. [Ger]
• Summary: At the last meeting of the Farmers’ Club (Club 
der Landwirte) on December 21, Prof. F. Haberlandt gave 
a very interesting lecture that was approvingly received 
on the agronomic trials with a new cultivated plant, the 
coarse-haired soy or soybean (Soja hispida Mönch). From 
a multitude of soy samples that originated from the Vienna 
World Exhibition, the aforementioned researcher was 
successful in discovering one variety which matured in 
fi ve months and therefore will fi nd certain progress in our 
climatic conditions. Its value, which continued to climb even 
more in the fi rst and second generations, is best elucidated 
from the following analyses in comparison with the analysis 
of peas:
 100 parts of air-dried substance contain:
 A table follows with the column headings: Seeds, 
Crude Protein, Fat, Nitrogen-free Extract Substances, Crude 
Fiber, and Ash, and with the rows: Peas, Original soy, First 
generation soy, Second generation soy, and then the column 
heading Straw with the rows Peas and Soy.
 The original soybean contained 30.6% crude protein, 
whereas the 1st generation soybean contained 34.4%, and the 
2nd generation contained 35.0% crude protein.
 The original soybean contained 15.8% fat [vegetable 
oil], whereas the 1st generation soybean contained 18.2%, 
and the 2nd generation contained 18.4% fat.
 Pea straw contained 7.6% crude protein compared with 
soybean straw, which contained 9.4% [i.e., 23% more].
 Prof. Haberlandt is of the view that in a few years, every 
farmer will bring the soybean into cultivation to an extent of 
today’s grain, potatoes, etc., since with respect to its nutrient 
content, the seeds and straw are not surpassed by any other 
cultivated plant, with the possible exception of the lupine.
 Note: Translated by Philip Isenberg (MM, CT), Long 
Beach, California.

100. Haberlandt, Friedrich. 1877. Neure Erfahrungen ueber 
den Anbau der rauhhaarigen Sojabohne [Recent experiences 
with the cultivation of the coarse-haired soybean]. Wiener 
Landwirthschaftliche Zeitung (Vienna) 27(4):32-35. Jan. 27. 
[Ger]
• Summary: Based on a lecture presented on 21 Dec. 1876 
at the Club of Farmers and Foresters (Club der Land- und 
Forstwirthe) in Vienna. Contains a detailed account of the 
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author’s early soybean trials and analyses of the oil and 
protein content of the seeds. This is basically a summary of 
the information written by Prof. Haberlandt in Jan. 1877 and 
published later that year as “Der Anbau der rauhhaarigen 
Sojabohne [The culture of the coarse-haired soybean]” in 
Landwirthschaftlichen Versuchs-Stationen 20:247-72.
 In early 1876 Prof. Haberlandt then sent samples of 
seeds to seven cooperators in central Europe, who planted 
and tested the seeds in the spring of 1876, with good or fairly 
good results in each case. He sent soybeans to: W. Köhler 
(Title: Chief-gardener, Obergärtner) in Ungarisch-Altenburg 
[Hungarian Altenburg, formerly Magyarovar, today’s 
Mosonmagyarovar in Hungary about 22 miles northwest of 
Györ]. He was involved in cultivation research. The yellow 
and reddish-brown soybean types (rothbraunen Sorten) 
ripened at the same time as they had in Vienna. They ripened 
even though they had been completely eaten off by rabbits 
when younger–which showed their superior viability.
 A. Stojics (Title: Owner of a farm estate, Gutsbesitzer) 
in Gross-Becskerek in Hungary. He planted yellow soybeans 
and harvested them in mid-September.
 Note 1. This is the earliest document seen (Nov. 2019) 
concerning soybeans in what is today Hungary (though 
Hungary was not offi cially created until 1918), or the 
cultivation of soybeans in today’s Hungary (one of two 
documents). This document contains the earliest date seen 
for soybeans in Hungary, or the cultivation of soybeans in 
Hungary (May 1876). The source of these soybeans was 
Friedrich Haberlandt.
 A. Tomaszek [Tomasek] (Title: Offi cial / Administrator 
for Agriculture, Oekonomie-Beamter / Verwalter) in 
Napagedl in Mähren [Moravia, a region in today’s Czech 
Republic]. He was involved with agricultural experiment 
operation in the domain of Count Stockau, and he harvested 
his fi rst soybeans from mid-September until October.
 Dr. Nikolaus Dimitriewicz, a former student (Hörer) 
at the Royal School of Agriculture in Vienna, and now a 
farmer (Oekonom) in Bukowina [Bukovina or Bucovina, a 
former Austrian crownland, now divided among Ukraine and 
Romania]. He received 100 seeds which he sent to 6 farmers 
he knew in four nearby locations in the district of Kotzman 
(des Kotzmaner Bezirks).
 Note 2. As of 1994, Kotzman is the town and district 
of Kitsman in southwestern Ukraine, just north of the 
border with Romania. Also spelled Kotzmann, Cotman, 
Cozmeni, Kosman, Kozmeny, or Kucmeh, it is located 19 
miles northwest of Chernivtsi (also spelled Chernovtsy, 
Chernowitz, or Czernowitz).
 Note 3. This is the earliest document seen (May 2020) 
concerning soybeans in Ukraine, or the cultivation of 
soybeans in Ukraine (one of two documents).
 Graf. H. Attems, owner (Eigenthümer) of a seed testing 
station (Samenculturstation) in St. Peter near Graz in 
Steiermark [today’s Styria, capital of Graz in Austria].

 Prof. Dr. Kulisz, a teacher of agriculture in Tetschen-
Liebwerd in Böhmen [Bohemia, now in the Czech Republic]. 
The soybeans ripened in spite of the unfavorable weather 
conditions during the year. He harvested the reddish-brown 
variety on Oct. 5 and the yellow variety on Oct. 21.
 Note 4. This is the earliest document seen (Nov. 2019) 
concerning soybeans in what is today the Czech Republic 
(though it was not offi cially created until Jan. 1993), or the 
cultivation of soybeans in the Czech Republic (one of two 
documents).
 W. Janig (Title: Prince Rohan’s Privy Councillor, fürstl. 
Rohan’scher Hofrath) in Prague in Böhmen [Bohemia]. He 
was sent 200 seeds which he sent to 5 locations (including in 
Sichrow, Swijan [on the Iser or Jisera River], and Darenic) in 
Bohemia [now in the Czech Republic] for planting.
 Note 5. The term fürstl. Rohan’scher Hofrath refers 
to Louis Prince von Rohan, the fi rst cardinal and bishop 
of Strasburg; he lived 1734-1803. This was his property. 
A Hofrat was a privy councillor / minister of this prince’s 
court.
 Note 6. Swijan, as of 2003, is named Svetice and is 
located about 18 miles southeast of Prague, the capital of the 
Czech Republic. The current names of Sichrow and Darenic 
cannot be found.
 And A. Schnorrenpfeil, administrator of the farm estate 
Gutswirthschaft at the Agricultural Academy in Proskau 
(Landwirtschaftlichen Akademie Proskau) [now named 
Proszkow, in today’s southwest Poland] in Preussisch-
Schlesien [Prussian Silesia, a Prussian province later divided 
into upper- and lower Silesia].
 Note 7. Proszkow is a market town located 7 miles 
southwest of Oppeln (now Opole), in southwest Poland at 
north latitude 50º40’. This is further north than any point 
in the continental USA, and even a bit north of Winnipeg, 
Manitoba, Canada.
 Note 8. This is the earliest document seen (April 
2020) concerning soybeans in Poland, or the cultivation of 
soybeans in Poland (one of two documents).
 Note 9. This is the earliest European / Western document 
seen (Aug. 2006) that mentions rabbits (or any other type 
of rodents) as an enemy of soybean plants. Address: Prof., 
Hochschule fuer Bodencultur, Austria.

101. Haberlandt, Friedrich. 1877. Der Anbau der 
rauhhaarigen Sojabohne [The culture of the coarse-haired 
soybean]. Landwirthschaftlichen Versuchs-Stationen 20:247-
72. [5 ref. Ger]
• Summary: Haberlandt submitted this article in Jan. 1877 
from Vienna. The original soybean seeds were obtained at 
the Vienna World Exhibition of 1873 then grown out in the 
garden of the Royal College of Agriculture (Hochschule 
für Bodencultur) in Vienna. The seeds grown in Vienna and 
harvested in 1875 and 1876 were larger and heavier than 
those obtained at the Exposition.



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    78

© Copyright Soyinfo Center 2021

 Among nutritional plants, the coarse-haired soybean 
(der rauhhaarigen Soja) is of the fi rst rank. For no other 
legume nourishes so many people, and has such great 
nutritional value, and multiple food uses (p. 247).
 On p. 248 Haberlandt shows that he is familiar with 
the soybean work of the Society for Acclimatization in 
France: In France the soybean is known as the oil pea, and 
it is cultivated at various points in the departments of Ariège 
and Haut-Garonne... Many years ago attempts were made to 
grow Soja hispida in Hohenheim [Germany], but the plants 
were barely brought to a blooming state. People also had the 
same experience in other places. Dr. A. Rauch of Bamberg 
[Germany] (see Die Fundgrube von Dr. A. Rauch. III. 
Jahrgang. Bamberg 1876), on several occasions, received 
seeds of various soybean varieties from Japan. They were 
sent by his long-time friend, Colonel [Philipp Franz] von 
Siebold, who died at an early age. But every trial by Dr. 
Rauch was unsuccessful.
 In 1875 Prof. Haberlandt conducted soybean trials at 
the Royal College of Agriculture in Vienna. In early 1876 
he published detailed results of these trials in the Wiener 
Landwirthschaftliche Zeitung. Nutritional analyses of these 
seeds were published.
 Page 252: The plants of each of the three varieties which 
achieved complete development in 1875 each occupied one 
strip of a plot that was 3 meters long and 0.3 meters wide. 
The respective times of blossoming and maturation of the 
crop were:
 No. 1, the brownish-red variety from China: June 28 and 
September 11,
 No. 2, the light yellow variety from China: July 1 and 
September 11,
 No. 3, the light yellow variety from Mongolia: July 29 
and September 11.
 Plot no. 1 contained 27 plants; plot no. 2, 25; and plot 
no. 3, 15. Thus each plant was allocated an average of 4.03 
square decimeters [equal to .0403 square meters, or about 20 
cm by 20 cm] of growing space.
 The seeds that were harvested amounted to 249.2 g with 
plot no. 1, 336.5 g with plot no. 2, and 196.9 g with plot no. 
3, whereby a seed yield per hectare was calculated with
 2,769 kilos for plot no. 1
 3,739 kilos for plot no. 2
 2,177 kilos for plot no. 3.
 The high capability for yield of the soybean (Sojabohne) 
can be seen from this, of course under the precondition of 
uniform conditions in which each plant takes up an area 
of 4 square decimeters. This would result in the number of 
250,000 plants per hectare and a requirement of 37.5 kilos of 
seed for sowing if, with complete germination, 1,000 seeds 
to be sown would have a weight on average of 150 g.
 In early 1876 Prof. Haberlandt then sent samples of 
seeds to seven cooperators in central Europe, who planted 
and tested the seeds in the spring of 1876, with good or fairly 

good results in each case. These men reported the details 
of their agronomic trials (Anbauversuche) to Haberlandt, 
who quotes from their reports (p. 253-59). Haberlandt 
sent soybeans to: Master-gardener W. Köhler (p. 253-54) 
in Ungarisch-Altenburg [Hungarian Altenburg, formerly 
Magyarovar, today’s Mosonmagyarovar in Hungary about 22 
miles northwest of Györ]. He planted 100 seeds in mid-May, 
1876, in a sunny place in the botanical garden, in a bed 5 
meters long by 2 meters wide. All the seeds germinated (Alle 
Samen keimten) and the plants developed luxuriantly. But 
one night, when they were 5-6 cm tall, all the young plants 
were eaten by rabbits. However they grew back and yielded 
1.6 kg of seeds.
 Landowner (Gutsbesitzer) A. Stojics (p. 253-54) in 
Gross-Becskerek in Hungary. He planted 100 brownish-red 
(braunrothen) and 100 yellow soybeans in mid-April. In 
mid-September he harvested 0.33 kg seeds of the former and 
0.32 kg of the latter.
 Landowner Graf. H. Attems (p. 253-55), owner of a seed 
testing station (Samenculturstation) in St. Peter bei Graz in 
Steiermark [today’s Styria, capital of Graz in Austria]. On 19 
May he planted 50 brownish-red (braunrothen) seeds from 
China and 50 yellow seeds from Mongolia. He harvested 
the seeds between Oct. 11 and 24, obtaining 0.870 kg of the 
brownish-red and 0.642 kg of the yellow.
 Mr. A. Tomaszek [Tomasek] (p. 253, 255-56, 260, 263), 
farmer and civil servant (Oekonomie-Beamter / Verwalter) 
in Napagedl in Mähren [Moravia, a region in today’s central 
Czech Republic]. He planted 25 yellow and 25 reddish-
brown soybeans on April 29. The yellow yielded 1,400 seeds 
and the reddish-brown 1,350 seeds.
 Note 1. This is the earliest document seen (April 2020) 
concerning soybeans in today’s Czech Republic (though it 
was not offi cially created until Jan. 1993), or the cultivation 
of soybeans in the Czech Republic. This document contains 
the earliest date seen for soybeans in the Czech Republic, or 
the cultivation of soybeans in the Czech Republic (29 April 
1876) (one of two documents). The source of these soybeans 
was Friedrich Haberlandt in Vienna.
 Note 2. This is the earliest document seen that mentions 
soybeans in Mähren (Moravia). From 1849 to 1918 it was 
a separate crownland of Austria, with its capital at Brno. In 
1918 it was organized as a province of Czechoslovakia.
 Princely Privy Councillor (Hofrath) W. Janig (p. 
253, 256-57) in Prague in Böhmen [Bohemia]. He was 
sent 200 seeds which he sent to 5 locations (including in 
Sichrow, Swijan [on the Iser or Jisera River], and Darenic) 
in Bohemia [now in the Czech Republic] for planting. All 
but 5% sprouted. In Sichrow, 25 seeds planted in early 
May yielded 2,500 seeds in October. Continued. Address: 
Mittheilungen aus dem landwirthschaftlichen Laboratorium 
und Versuchsgarten der k.k. Hochschule fuer Bodencultur in 
Wien [Vienna].
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102. Haberlandt, Friedrich. 1877. Der Anbau der 
rauhhaarigen Sojabohne [The culture of the coarse-
haired soybean (Continued–Document part II)]. 
Landwirthschaftlichen Versuchs-Stationen 20:247-72. [5 ref. 
Ger]
• Summary:  See next page. Continued from p. 253. Prof. 
Dr. Kulisz (p. 253, 257) in Tetschen-Liebwerd in Böhmen 
[Bohemia, now in the Czech Republic] planted 150 seeds of 
3 varieties. Despite snow, rain, and frost in May, 98 plants 
survived, yielding 660 seeds. The tallest plant was not over 
50 cm high.
 Dr. Nicolaus Dimitriewicz (p. 253, 257-258), a former 
student at the Royal College of Agriculture in Vienna, 
and now a farmer (Oekonom) in Bukovina [Bukowina or 
Bucovina, a former Austrian crownland, now (2020) divided 
between Ukraine and Romania]. He received 100 seeds 
which he sent to 6 farmers he knew in four nearby locations 
in the district of Kotzman (des Kotzmaner Bezirks).
 Note 1. As of 1994, Kotzman is the town and district 
of Kitsman in southwestern Ukraine, just north of the 
border with Romania. Also spelled Kotzmann, Cotman, 
Cozmeni, Kosman, Kozmeny, or Kucmeh, it is located 19 
miles northwest of Chernivtsi (also spelled Chernovtsy, 
Chernowitz, or Czernowitz).
 The seeds were planted late, on April 20 or later, and 
some were killed by frost. Others, protected from the frost, 
grew fairly well. For example, the second farmer harvested 
669 seeds from 19 plants. The 64 plants which survived 
yielded less than 2.821 kg of seed. Note 2. This is the earliest 
document seen (May 2020) concerning soybeans in Ukraine, 
or the cultivation of soybeans in Ukraine (one of two 
documents). This document contains the earliest date seen 
for soybeans in Ukraine, or the cultivation of soybeans in 
Ukraine (20 April 1876). The source of these soybeans may 
have been Prof. Haberlandt.
 And A. Schnorrenpfeil (p. 253, 258), Administrator of 
Gutswirthschaft at the Agricultural Academy in Proskau 
(Landwirtschaftlichen Akademie Proskau) [now named 
Proszkow, in today’s southwest Poland] in Preussisch-
Schlesien [Prussian Silesia, a Prussian province later divided 
into upper- and lower Silesia]. He planted 50 seeds of two 
varieties in late April.
 Note 3. Proszkow is a market town located 7 miles 
southwest of Oppeln (now Opole), in southwest Poland at 
north latitude 50º40’.
 Note 4. This is the earliest document seen (April 
2020) concerning soybeans in Poland, or the cultivation of 
soybeans in Poland (one of two documents). This document 
contains the earliest date seen for soybeans in Poland, or 
the cultivation of soybeans in Poland (20 April 1876). The 
source of these soybeans was Prof. Haberlandt in Vienna. 
 Joh. Stua (p. 263-64), of the Technological Laboratory 
(Technologische Laboratorium) of the Imperial-Royal 
College of Agriculture [der k.k. {kaiserlich-königliche} 

Hochschule für Bodencultur] in Vienna, conducted a 
detailed nutritional analysis of the yellow Mongolian, 
yellow Chinese, and brownish-red (braunrothe) Chinese 
varieties. The fi rst 3 columns of a full-page table (p. 264) 
show percentages in air-dried soybeans of (1) the original 
soybean seed sample, (2) soybeans grown the fi rst year, 
and (3) soybeans grown the second year. Columns 4-6 
show the same information adjusted as if the soybeans had 
a 10% water content. For each variety, data are given for 
water, protein, fat, nitrogen-free extract (Stickstofffreie 
Extractivstoffe), crude fi ber, and ash (Aschenbestandtheile).
 Note 5. This is the earliest German-language document 
seen (Oct. 2004) that mentions red soybeans (actually 
brownish-red) or that uses the word braunrothe to refer to 
the color of soybeans. In many other documents by or about 
Prof. Haberlandt, the term “reddish-brown” (braunrothen) is 
used to describe the color of a type of soybean he obtained 
from China.
 Tomaszek (p. 263) wrote Haberlandt that he was 
astonished by the high oil and protein content of the 
soybeans he grew and harvested and had analyzed by a 
chemist at the sugar factory. So he had the analyses repeated 
by Prof. K. Zulkowski of the technical university at Brünn, 
and got similar results. Zulkowski found (table, p. 263) that 
the air-dried seeds of yellow soybeans from China contained 
16.99% fat, 40.19% protein, and 6.43% nitrogen. The 
brownish-red soybeans from China contained 16.68% fat, 
44.93% protein, and 7.19% nitrogen.
 Note 6. This is the earliest document seen (May 2016) 
that mentions Zulkowski.
 These analyses are in close accord with those published 
by Senff in 1872 (table, p. 265). Soybeans are compared with 
lupins and other legumes.
 On pages 270-271 Prof. Haberlandt discusses food uses 
of soybeans. “The soy sauces, which were imported from 
India and spread from England over Continental Europe, 
could in no way awaken a favorable opinion of the fl avor 
of the soybean, for these sauces have a strong fl avor of 
browned (gebräuntem) sugar, perhaps also mixed with other 
ingredients, so that the soybean’s own fl avor is completely 
masked (verdekt wird). Because of their complete lack of 
starch, soybeans do not become soft through cooking, so 
it is necessary to crush and rub the half-soft cooked seeds 
before their further preparation... Best would be a use [of 
soybeans] which imitates that of corn kernels (Maiskörner), 
from whose fl our the people of southern Europe prepare 
their beloved dish, Polenta [corn gruel]. Soybeans roasted at 
160ºF taste delicious and surpass all other plants that have 
heretofore been used as coffee substitutes.”
 Pages 271-272: In conclusion, the remark may follow 
that it may hardly be successful to fi nd new food plants 
at any inhabited point of the earth’s surface among wild-
growing plants. Because even the wild tribes have that which 
is suitable for consumption in the plant kingdom: a highly 
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developed sense which has been sharpened again and again 
by frequently returning periods of hunger and which has 
certainly tasted all plant products. It is much more likely 
to be possible to discover new useful plants for technical 
types of uses, for the obtaining of weaving materials, dyes, 
pharmaceuticals, and so forth, as this actually occurs in all 
those lands that are explored by botanists for the fi rst time. 
If the discussion is about new cultivated plants, then that 
is to be understood in the sense that they are new for some 
regions and countries in which they are to be introduced in 
terms of trials. What will then be at issue is whether the food 
plant that is concerned has developed a larger number of 
varieties in its homelands, among which are early maturing 
and late maturing, of which the former have the more likely 
prospects of crossing the borders of their former distribution.
 The soybean is also a food plant of ancient cultivation. 
At the present time, where all progress takes place at a more 
rapid tempo than was earlier the case, it will soon show 
whether it has a future for Central Europe; whether, as is to 
be hoped, it will be capable of posing serious competition to 
the potato plant and the corn plant as well as to other food 
plants. It can and will achieve signifi cance, not as a result 
of an enthusiastic recommendation from some part, but 
rather only as a consequence of benefi ts which are associated 
with its cultivation and which are solely in the position to 
dispel the mistrust which every newly proposed food plant 
encounters in the circles of the practical farmer that already 
are so often shrewd.
 At the ten trial locations at which the soybean was 
planted in 1876, over twenty kilos of seeds have already 
been obtained in total. Since that will be used simply for 
propagation during this year, in 1877 a seed yield of up to 
2,000 kilos at the very best can already be counted upon. 
This seed material will then in any case ensure a rapid 
spreading of soy. The goal would be achieved more quickly 
if larger quantities of seeds were to be imported from China 
or Mongolia, perhaps through the mediation by governments. 
In any case, though, it would be uncertain as to whether with 
the purchase of soybeans from those reference locations, 
the selection would fall upon precisely the earliest maturing 
varieties, which would in fact be the decisive factor for 
success.
 Vienna, January 1877
 Note 7. This is the earliest document seen (Nov. 2012) in 
which Dr. Haberlandt mentions that roasted soybeans made a 
good coffee substitute.
 Note 8. Other tables from this article are described 
in a separate record. Address: Mittheilungen aus dem 
landwirthschaftlichen Laboratorium und Versuchsgarten der 
k.k. Hochschule fuer Bodencultur in Wien [Vienna].

103. Zemledel’cheskaya Gazeta. 1877. Iz inostrannykh gazet 
i zhurnalov [From foreign newspapers and journals]. No. 6. 
p. 89-92. Feb. 5. See p. 89. [Rus]

• Summary:  See also next page. This article is about 
various crops. A paragraph (p. 79) about the soybean 
states: Soja hispida, a newly cultivated plant. At the Vienna 
Agriculturists’ Club, Prof. Haberlandt presented a very 
interesting report about cultivation experiments with a 
newly cultivated plant–the so-called coarse-haired Soja 
hispida Mönch. Haberlandt found that one variety of Soja, 
from the many present at the Vienna World Exhibition, 
ripens in 5 months, and then reliably grows in our climate. 
Its value, which increased during the two subsequent years 
of cultivation, can best be seen in comparison with the 
composition of peas:

 A table shows the percentage of air-dried substance. 
The columns are substances, crude protein, fat, nitrogen-
free extract, crude fi ber, and ash. The substances are both 
seeds and straw: Seeds: Peas, initial Soja, Soja after 1 year 
cultivation, soja after 2 years cultivation. Straw: Peas, Soja. 
Concerning crude protein: Pea seeds had 23.2% vs. 30.6%, 
34.4%, and 35.0% for soybean seeds during three years of 
cultivation. Concerning fat: Pea seeds had 1.8% vs. 15.8%, 
18.2%, and 18.4% for soybean seeds during three years of 
cultivation. Soybean seeds also contained almost twice as 
much ash and only 77% as much crude fi ber.
 Soybean straw contained about 24% more protein and 
19% more fat that pea straw, plus 2½ times as much ash and 
only 86% as much crude fi ber.
 Prof. Haberlandt believes that in the near future, every 
agriculturist will cultivate Soja hispida in the same quantity 
that they now cultivate bread [sic, wheat], potatoes, etc., 
since soya (soya) has the highest nutritional value in its seeds 
and straw compared with other plants–the only exception 
being lupins.
 Translated by Olga Kochan.
 Note: This is the earliest Russian-language document 
seen (May 2020) that mentions the soybean–which it calls 
Soja hispida and Soja.

104. R. 1877. A soja takarmanynovenyrol [About soybean 
as a forage crop]. Foldmivelesi Erdekeink (Our Agricultural 
Interest; Budapest) 5(9):73. Feb. 26. [Hun]
• Summary: We have already discussed this new crop 
once before; it was heartily recommended by Professor 
Haberlandt. We would now like to publish the details which 
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the Professor discussed in a recent lecture held for the 
farmer’s union in Vienna.
 In case of plants we wish to introduce to Hungary, we 
have to be sure of having positive answers to two questions. 
The fi rst: is the plant in question capable of suitably ripening 
in our climate? The second: is both the quantity and quality 
of yield such that cultivation of the plant is advantageous? At 
the international trade fair [Vienna World Exhibition] held 
recently in Vienna, soybean (sója-bab) from China, Japan, 
and Turkestan was presented to the Viennese agricultural 
college. Professor Haberlandt distributed these seeds to a 
number of persons and, based on the results of experiments 
conducted in Moravia (in today’s Czech Republic), Hungary, 
Bukovina (in today’s Romania and Ukraine), and Vienna, 
provided the following replies to the above two questions. 
Under the climatic conditions in Hungary, the plant ripens 
fully and quickly. Just as in Vienna, the soybean (sója) was 
harvested in the fi rst half of September in Mosonmagyaróvár 
(in today’s Hungary), here in Hungary. In Nagybecskerek 
(in today’s Serbia), where soybean (sója-bab) was sowed 
by the landowner Mr. Stojics, the harvest was in mid-
September. The head gardener of the agricultural academy 
in Mosonmagyaróvár informed Professor Haberlandt that 
rabbits had chewed off the germinated soybean (sója), which 
quickly tillered. For now, I will forego listing the results of 
the experiments achieved in other countries.
 As regards the yield results, the small experiment 
Professor Haberlandt conducted in Vienna yielded 52 
vámmázsa (equal to 2,600 kg or 5,732 lbs) per hectare. 
This year, the yield was equal to 47 vámmázsa (equal to 
2,350 kg or 5,181 lbs) per hectare. The resulting straw yield 
amounted to 104 quintals [10,400 kg], which is an important 
result considering its notable nutritional value, which 
will be discussed later on. The experiments conducted in 
Mosonmagyaróvár and Nagybecskerek cannot be considered 
representative as regards quantity of yield, as seeds were 
too sparsely sowed. However, the results of production 
experiments conducted in 6 different locations in Bukovina 
are that much more important, the average of which shows 
that the soybean (sója-bab) yielded 188 seeds, which would 

be equal to 88 vámmázsa (equal to 4,400 kg or 9,700 lbs) 
per hectare. The plant is prone to tillering, grows 80-100 cm 
high, branches off immediately at ground level, and develops 
numerous pods–about 40-50–on each plant. In fact, there was 
an average of 99 pods and 190 beans on each stalk on Prince 
Rohan’s estate in Swijau, Bohemia. This is a good example 
of the excellent yield results of soybean (sója).
 As regards the nutritional value of this plant, chemical 
analysis is the best method for use as a starting point. To 
obtain more information, we will compare the chemical 
constituents of the soybean (sója-bab) with the pea as a 
source of protein-rich nutrients. Rounded to the nearest 
whole number, water content: 8% (pea: 11%). Protein or 
materials containing nitrogen: 30-34% (pea: 23%). Fats: 15-
18% (pea: 1.8%). Extracts without nitrogen-fi xation related 
materials: 28-33% (pea: 52%). Crude fi ber: 4.5% (pea: close 
to 6%). Potash: 4.75-5% (pea: 2.5%). In the case of the 
experiments conducted in Europe, the interesting conclusion 
has been drawn that the soybean (sója) grown from seeds 
produced in Europe was richer in valuable nutrients than in 
its place of origin. The studies pertaining to the nutritional 
value of its straw shows that in this regard, soybean (sója-
bab) straw surpasses pea straw. The small-scale experiments 
also showed that animals readily ate the green soybean 
(sója) stalk and leaves, as well. From the above, Professor 
Haberlandt is right to conclude that soybean (sója-bab) will 
soon be generally widespread. We have been informed that 
as long as his limited supplies last, Professor Haberlandt is 
happy to provide anyone interested in the plant with a small 
sample for the purposes of experimentation (1).
 (1) We have been informed that at the academy in 
Mosonmagyaróvár, head gardener Mr. Köhler produced 1.5 
kg of seed by planting 100 seeds, a part of which has been 
handed over to the institution in question and to Dr. Mihály 
Farkas for the purposes of production.
 Note 1. Translated by Peter Gergay of San Francisco, 
Aug. 2018.
 Note 2. This is one of the earliest documents seen 
(Aug. 2018) concerning soybeans in today’s Hungary, or the 
cultivation of soybeans in Hungary.
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 Note 3.
 Note: This is the earliest document seen (May 2020) 
concerning soybeans in Serbia, or the cultivation of soybeans 
in Serbia. This document contains the earliest date seen for 
soybeans in Serbia, or the cultivation of soybeans in Serbia 
(spring 1876). The source of these soybeans was Prof. F. 
Haberlandt in Vienna. Address: Hungary.

105. Landwirth (Der): Allgemeine Landwirthschaftliche 
Zeitung (Breslau). 1877. Die rauhhaarigen Sojabohnen [The 
coarse-haired soybeans]. 13(48):261. June 15. [Ger]
• Summary: At the Vienna World Exhibition of 1873, 
many varieties of soybeans from Mongolia, China, and 
Japan were represented. They are widely cultivated in those 
countries. Subsequently, at the Royal School of Agriculture 
in Vienna, trials were made to study the growth and yield of 
the plant. The results from the year 1876, according to Prof. 
Haberlandt–as reported in the Wiener Landwirthschaftliche 
Zeitung–lead to the conclusion that the soybean can only 
mature seeds where the medium level of summer warmth is a 
little over 140 R. and where neither grape tendrils nor maize 
(Mais; corn) are able to ripen more.
 Note: The meaning of “140 R.” is unclear. German 
Translator Philip Isenberg writes (Oct. 2014): “It cannot be 
either Réaumur, Rankine, or Roemer/Romer. Those would be 
either above boiling or below freezing. I actually think that 
it refers to some kind of abbreviation for degree-days rather 
than a unit of temperature, but I haven’t been able to fi gure it 
out. I will ask my botanist colleagues in Europe.” But none 
of them were able to fi gure it out either.
 In Austria-Hungary, early-ripening soybeans can be 
cultivated. The small number of trials seem to indicate 
that large-scale cultivation would produce good yields. 
The experimenters noted the remarkable fruitfulness of the 
soybean. In Bukowina [Bukovina or Bucovina, a former 
Austrian crownland, now divided among Ukraine and 
Romania], each seed yielded 188 seeds. Moreover, analyses 
show that the seeds are of great nutritional worth, and the 
progeny of the original seeds have more protein and fat than 
their forbears. The straw also has high value as a feed, and 
feeding trials show that cows like not only the green plants 
but also the straw. Since soybeans are widely used for food 
among the people of East Asia, Prof. Haberlandt hopes that 
this plant, because of its great fruitfulness, will become 
widely cultivated in Europe within a few years, and will 
been seen as competing in importance with the various cereal 
grains, potatoes, and corn.
 Note: Breslau (see Journal name; the German name for 
Wroclaw [pronounced vrot-SLAF]) came under the control 
of Prussia in 1741, and remained part of Germany until 1945, 
when it was assigned to Poland by the Potsdam Conference.
 Note: Translated by Philip Isenberg (MM, CT), Long 
Beach, California.

106. Mittheilungen ueber Gegenstaende der Land-
, Forst-, und Hauswirtschaft (Organ der k.k. 
Landwirthschaftgesellschaft fuer Kaernten). 1877. “Die 
rauhaarige Sojabohne” (Soja hispida Moench) [The coarse-
haired soybean]. 34(22):173-75. Nov. 15. [Ger]
• Summary: The soybean (Die Sojabohne) is for us a 
new crop plant, insofar as prior to 1875, no one had heard 
anything about it. However it is very well known as an 
agricultural plant in China, Mongolia, and Japan, where it 
is widely cultivated. It is also indigenous to the Malaysian 
islands, on Java, and in the Dutch East Indies, where various 
varieties are widely disseminated.
 The soybean grows stiffl y upright with abundantly 
branching stems, somewhat like the lupin. It reaches a height 
of 0.6 to 1 meter. The leaves come in groups of three–like 
our Feuerbohne [scarlet runner] and Stangenbohne [string 
bean or runner bean], but larger than the leaves of the latter. 
The numerous fl owers, the spring from the angle of the 
leaves, sit on shortly branched bases (Steilchen), and are 
white, yellow or violet in color, according to the type of 
plant, and are, on the whole, not particularly good-looking.
 The soybean carries its seeds in pods, and there are 
many on each plant; there are 2 to 5 seeds in each pod. The 
seeds, themselves are spherical or egg-shaped and they 
look very much like the seeds of the French (or green) 
bean (Fisole). Their color is reddish-brown with a white 
protruding hilum (Nabel) or pale yellow with brownish-red 
bordered hilum. The entire plant itself, including the hulls, is 
covered with brownish or rust-reddish short, tiny stiff hairs. 
For this reason the plant is called “hairy” (rauhaarig).
 Also discusses the varieties on display at the Vienna 
World Exhibition of 1873 (Wiener Weltausstellung 1873). 
Acclimatization trials were conducted in the experimental 
garden (Versuchsgarten) of the Royal College of Agriculture 
in Vienna (k.k. Hochschule für Bodenkultur in Wien). In 
these trials the soybeans came to maturity completely.
 The results of these trials proved that some varieties of 
the soybean came to complete maturity during the fi rst half 
of the month of September and could be harvested; these are 
now known as the early-ripening varieties; they are native 
to northern Asia. However there are other varieties that 
bloomed in these trials but did not set seeds, and yet others 
that did not even reach this stage.
 In the year 1876 these acclimatization trial were 
repeated, not only in Vienna but in various other places 
in the Austro-Hungarian monarchy, in order to study 
the development of this plant under various conditions 
(Verhältnisse). The results will be discussed in detail by Prof. 
Haberlandt, who is in charge of these experiments.
 Tables show: (1) The composition of three kinds of 
seeds: Pea seeds, the original soybean seeds, acclimatized 
soybean seeds. The nitrogen-containing substances (protein) 
are, respectively 23.18%, 30.56%, and 34.37%. (2) A 
nutritional comparison of pea straw vs. soybean straw. 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    84

© Copyright Soyinfo Center 2021

The protein content is, respectively 7.36% and 9.43%. 
The essential components of the ash are potassium and 
phosphoric acid.
 Professor Friedrich Haberlandt expresses the hope that 
soybeans will be recognized as a superior plant, widely 
tested, and within a few years recognized as being on a level 
of importance with the various cereal grains, the potato, and 
maize / corn.
 Note 1. This is the earliest document seen (June 2014) 
that contains the term Vienna World Exhibition of 1873 
(Wiener Weltausstellung 1873).
 Note 2. This is the earliest document seen (June 2014) 
that contains the term Royal College of Agriculture in Vienna 
(k.k. Hochschule für Bodenkultur in Wien)
 Note 3. Kaernten (Kaernthen or Kärnten) [also 
called Carinthia] was an Austrian crownland; now a state 
of southern Austria, bordering on Italy and Yugoslavia. 
Address: Austria.

107. Schollmayer, Franz. 1877. Die rauhaarige Soja oder 
Sojabohne (Soja hispida Moench) [The rough-haired 
soybean]. Oesterreichisches Landwirthschaftliches 
Wochenblatt (Vienna) 3(47):533. Nov. 24. [Ger]
• Summary: The author obtained soybean seeds from Prof. 
Haberlandt of the Imperial-Royal College of Agriculture 
in Vienna (k.k. = kaiserlich-königliche Hochschule für 
Bodencultur in Wien). A nutritional analysis of Haberlandt’s 
seeds and straw (several generations) is given and compared 
with that of peas. The author obtained 200 brown-seeded 
soybeans from China, 200 black-seeded soybeans from 
China, and 200 yellow-seeded soybeans from Mongolia. 
He planted the seeds on 16 May 1877 about 26 cm apart in 

a grid pattern at the experimental farm in Ljubljana. After 
several days, all of the seeds germinated and emerged well 
(In wenigen Tagen schossen die jungen Pfl änzchen... in die 
Höhe). By the end of May about 90% of the plants (180 of 
each variety) were up and growing well, the rest having been 
consumed by moles and fi eld mice. They grew well during 
the summer, attaining an average height of 65 cm. The plant 
tops soon formed a canopy so that few weeds could grow. 
The stems becoming very sturdy and the pods fi lling nicely 
with seed. The lower pods on the plants ripened in mid-
September and the higher pods in mid-October. The 180 
brown-seeded plants yielded 6,660 seeds (37-fold increase) 
weighing 1,061½ gm. The 180 black-seeded plants yielded 
7,814 seeds (43.41-fold increase) weighing 816½ gm. And 
the 180 yellow-seeded plants yielded 16,371 seeds (90.95-
fold increase) weighing 1,925½ gm. These increases are 
so much larger than can be obtained from regular Austrian 
runner or French beans, that the soybean (especially the 
yellow variety) must be urgently recommended for expanded 
cultivation. Moreover, the nutritional value of the seeds 
and the hay is greatly superior. The yellow is also better for 
cooking, since the black variety makes an unappetizing black 
soup. “To the untiring researcher, Prof. Haberlandt, goes our 
greatest thanks for this new crop plant, which I also, as his 
former student, express to him with full conviction.”
 Note: Laibach is the German name for Ljubljana (also 
Lyublyana), a city which is presently (early 1993) the capital 
of Slovenia, located on the Sava River. According to the 
Columbia-Lippincott Gazetteer (1880), in 1877 Laybach 
(also spelled Laibach) was a town in Austria. It had been 
the capital of the kingdom of Illyria from 1816-1849. Also 
called Ljubljana, it became part of Yugoslavia in 1918. In 
ancient times it was named Æmona or Emona. Address: 
Versuchshof-Administration in Laibach [Austria; today’s 
Slovenia].

108. Graefl . H. Attems’sche Gemuesebau- und 
Samenkulturstation in St. Peter. 1877. Zweiter Culturversuch 
mit der chinesischen Oelbohne in St. Peter bei Graz [Second 
agronomic trial with the Chinese oilbean (Soybean) in St. 
Peter near Graz]. Wiener Landwirthschaftliche Zeitung 
(Vienna) 27(49):557. Dec. 8. [Ger]
• Summary: From the preceding year’s harvest of soybeans 
(Soja), which was described in issue no. 48 of the Wiener 
Landwirthschaftliche Zeitung of 1876 [Nov. 25, p. 552-53] 
and which was attained at Count Attems’ Seed Multiplication 
Station (Graf Attems’sche Samenkulturstation) in St. Peter 
near Graz, the healthiest seeds were selected for planting in 
1877. In doing this with 1,000 seeds, and increase in weight 
was achieved amounting to 5 gm with the yellow variety and 
8 gm with the brown variety. Note: A Samenkulturstation 
(seed multiplication station) exists to sell this seed to 
neighbors; it is usually not involved with seed breeding, nor 
is it a commercial seed company.
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 The seeds were planted on May 18 in 32 centimeter 
squares on terraces. Exactly 2 seeds were planted per 
sowing area, and therefore the quantity of seed per are (1 
are = 100 square meters) was 236 gm for the yellow variety 
and 260 gm for the brown variety. The fi eld was in its third 
planting. The fi rst planting was with cabbage, the second 
with winter wheat, then it had been drained in the fall of 
1876. The soil consisted of 7 meters of potent, sandy loam 
that is deposited upon diluvial debris, and whose topsoil is 
rather humus-like. The climate is generally damp. According 
to the meteorological observation station in Graz, the 
number of heat units (Wärmemenge) from May 1 until the 
end of September of the same year amounted to 2,658; the 
amount of rain was 611 millimeters. The average monthly 
temperature in May, June, and July was from 1 to 2ºC. above 
normal. On the other hand, as early as September 17, an 
early frost of -2ºC arrived, and was followed by lasting cool 
weather until the end of September.
 The development of the plants was vigorous as early as 
their juvenile period. They closed over to form a canopy as 
early as the beginning of July, and therefore the land could 
be hoed twice and kept loose and clean thereafter. Flowering 
began in the middle of July and continued until the middle 
of August. As in the previous year, pod-setting was also 
unusually abundant this year. At the time of the early frost, 
the beans in the pods were still juicy and beginning to lose 
their color. Effects of frost were not noticeable upon them, 
except that the uppermost leaves were damaged. Because of 
the continuation of the cold weather, the harvest was carried 
out at the end of September, and the plants that were still 

somewhat succulent were spread out in a ventilated room to 
fi nish ripening. By the middle of November, the beans were 
completely ripened and could be threshed.
 The yield of good, picked-over seeds amounted to 13 
kg of the yellow and 14 kg of the brown variety. The waste 
from each type amounted to over 3 kg. The results per are 
(1 are = 100 square meters) are similar to those from a very 
good harvest of peas. Mr. Pittoni of Gorizia (Görz) has 
reported to us that he achieved a 63-fold yield with soybeans 
(Oelbohne) there. In the development of its beans, the always 
later-ripening brown variety remained far behind that of the 
planted seed; 1,000 seeds at harvest weighed only 113 gm. 
On the other hand, the yellow variety achieved precisely 
the quality [weight] of the selected seed for planting, 116 
gm per 1,000 seeds. The soybean straw was eaten by cows 
and fattened sheep with great eagerness. Even this year the 
soybean (Sojabohne) showed itself to be no more delicate 
than the long-cultivated Phaseolus varieties, which is why it 
can be expected with certainty that because of its enormous 
fertility and richness in nutrients, which in the meantime 
Prof. Haberlandt has proven through several analyses, it will 
soon be universally accepted among our useful plants.
 According to the analyses mentioned, the air-dried seeds 
contain (table): 31% proteinaceous materials, 16.6% fat, 
32.2% nitrogen-free nutrients, 4.8% crude fi ber, 4.9% ash, 
and 10% water.
 The composition of the straw should be similar to that 
of peas. Besides the yellow and brown varieties, we also 
brought a black-seeded variety for planting this year–for 
which we are also grateful to Prof. Haberlandt for his kind 
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participation. Under the same conditions, with simultaneous 
planting, they only fl owered in the fi rst third of August and 
remained unripe at the time of the early frosts. A green-
seeded variety, which we had received as the “Japanese 
bush bean” (Japanische Buschbohne) from another source, 
did not fl ower at all. We therefore consider the yellow and 
brown soybeans (Oelbohne) to be a defi nite achievement and 
include them with our estimable plants for cultivation.
 Note: Translated by Philip Isenberg (MM, CT), Long 
Beach, California. Address: St. Peter bei Graz, Steiermark 
[Styria, Austria].

109. Moreschi, B. 1877. Nuove ricerche sulla coltivazione 
della Soja hispida o sul valore alimentare dei suoi semi e 
della sua paglia, del prof. Federico Haberlandt [New research 
on the cultivation of the soybean {Soja hispida} or on the 
food value of its seeds and its straw, by Prof. Friedrich 
Haberlandt]. Giornale di Agricoltura, Industria e Commercio 
del Regno d’Italia 27:183-84. 14th year. [1 ref. Ita]
• Summary:  See next page. See Wiener landwirthschaftliche 
Zeitung, 27(4):32-35, 27 Jan. 1877. An Italian-language 
summary of Haberlandt’s early research on soybeans.

Soja hispida Moench, called Dolichos soja by Linnaeus, 
is a legume which appears as one of the most important 
plants in all of India and East Asia that provide food to 
humans. Among the legumes, it without a doubt occupies 
fi rst place. With the seeds of this plant, the Japanese prepare 
a sauce that is called “soy” (soja) from which, perhaps, 
its name is derived. In France, it was introduced by Mr. 
De Matrigny [sic, de Montigny], who obtained it from 
China. According to Heuzé, they cultivate it a little in the 
départements of Ariége and Haute-Garonne, where they call 
it pois oléagineux [oil peas]. The acclimatization of this plant 
has been attempted various times, including in Germany: in 
Hohenheim, for example, and by Dr. Rauch in Bamberg, who 
had the seeds of several varieties sent directly from Japan, 
utilizing his friend Colonel von Siebold for the purpose. At 
Hohenheim, the plants never got beyond blossoming. Dr. 
Rauch, on the other hand, observed that some plants did not 
even manage to reach that. The few plants that blossomed 
showed their blossoms only in September, in a manner such 
that there was not even any thought that they could mature 
into fruit.
 The most erudite Prof. Federico Haberlandt, who 
teaches at the College of Agriculture (Hochschule für 
Bodencultur) in Vienna, has continued the studies regarding 
the acclimatization of this plant, and he profi ted from 
an extremely rich collection of its seeds. It appeared at 
the World Exposition of 1873 and came to be donated to 
that school. There were seeds of different varieties and 
the most varied of origins: Mongolia, China, Japan, etc. 
The agronomic trials (prove culturali) were carried out 
in 1875 only at the school’s experimental fi eld. In 1876, 
they were greatly extended by distributing seeds to many 

agriculturalists who had made a request for them. Now, at 
a conference that was held in Vienna at the agriculturalists’ 
and silvicuturalists’ club in Vienna, Prof. Haberlandt has 
explained the results that he has obtained which, he says, 
provide the proof that Soja hispida may be spread far beyond 
the borders of its countries of origin, that it can fi nd the 
conditions to fl ourish in Austria, and that as a result of the 
many products that it provides and its nutritional value, it 
should have great prospects.
 He explained above all else the absence of success 
in the fi rst attempts in Hohenheim and in Bamberg with 
the fact that the seeds that were used were from Japan, 
from the south of China, and from India and thus were 
seeds of varieties that were very demanding with regard to 
temperature. In contrast, the seeds that originated from the 
countries of Central Asia, such as Mongolia and the north of 
China, which had been transported to Europe had to provide 
good results, and that was because they originated from 
countries with a continental climate in which the duration 
of the vegetative period was limited to fi ve or six months. 
In those places, it is in fact the earliest varieties of soybeans 
(soja) that are cultivated, those that are less demanding, and 
those that can also mature in Europe, the way that they did in 
fact mature, even in those locations where the most modest 
varieties of corn for seeds do not hold up.
 Given that, this author then proposed the following two 
questions: fi rst, can soybeans achieve perfect and regular 
maturation? And second, is the product that it provides at the 
level both in quantity and quality such that the cultivation 
can be considered suitable?
 With regard to the fi rst question, after having discussed 
the results that were obtained in trials by him and by others 
that were repeated in Vienna, in Altenburg (Hungary) 
[today’s Mosonmagyaróvár, Hungary], in Gross-Becskerek 
[sic–Grosbetschkerek] (idem) [today’s Zrenjanin, Serbia], 
in Napagedl [sic, Napajedl] (Moravia) [today’s Napajedla, 
Czech Republic], in Bukovina [a region divided between 
today’s Romania and Ukraine], in Proskau in Silesia [today’s 
Prószków, Poland], in Graz in Styria, etc. he answered with 
more or less these words: soybeans may mature even in 
areas where the mean summer temperature barely exceeds 
14º R. [probably degrees on the Réamur scale, equal to 
17.5º Celsius] and where neither grapevines nor corn 
reach maturity. He then added that in general, the climatic 
conditions of a large part of Austria not only permit this plant 
to grow and mature, they are even so favorable as to assure 
the product from them.
 With regard, then, to the fi rst part of the second question, 
here are the results obtained from Haberlandt himself, the 
results of which were confi rmed to him by nearly all of the 
other trials. In 1875, he harvested from 67 plants, which 
occupied three square meters, 782.6 grams of seeds, which 
would give a harvest of 26.09 metric hundredweight (1 
metric hundredweight = 100 kg and thus 2,609 kilograms) 
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per hectare. In the following year, the trial was repeated 
over a space of 52.1 square meters. There were 1,324 plants 
and a product of seeds of 121.4 kilograms, or 2,354.5 
kilograms per hectare. With regard to straw, there was 
5,326.1 kilograms, which is very important if its rather 
high nutritional value is taken into consideration. In order 
to then demonstrate the great prolifi c property of this plant, 
it is necessary to think back to two causes. Above all else, 
the extraordinary quantity of blossoms on the axil of the 
leaf (often six pods for every leaf axil); secondarily, the 
existence of the hermaphroditic fl owers which better assure 
fertilization, as with wheat and barley. Count H. Attems of 
Graz, who also carried out agronomic trials with it, was able 
to count 180 pods on a single plant.
 Soybeans may be damaged by insects only during the 
fi rst period of life. In Altemburgo in Hungary [Altenburg, 
today’s Mosonmagyaróvár, Hungary], hares ate the green 
plants in the spring, but they matured anyway. The mole 
crickets can also cause a little damage.
 The chemical analysis of the seeds and of the straw 
carried out by Prof. Schwackhöfer indicates how high the 
nutritional value of this plant is, especially the seeds. The 
fi gures that follow refer only to the yellow variety, even 
though the analyses were also carried out on the others. The 
varieties that were cultivated were: the early yellow variety 
from Mongolia, the reddish-brown variety from China, a 
brown variety of unknown origin, and another black variety 
[of unknown origin].
 Table 1, titled: Seeds: 100 parts by weight, air dried–
goes here. It compares the chemical composition of peas and 
soybeans.
 One important thing to be noted is that the reproduced 
seeds are richer in nitrogenous substances and in fat than 
the original seeds from Mongolia and China. On the basis 
of that, it can be concluded that this plant is to be classifi ed 
among those which have great nutritional value, and that 
with respect to their nutritional value, its seeds do not fi nd 
any equal in the products of our cultivated plants.
 As with the seeds, the chemical composition of the 
straw, gathered from the analyses carried out by the same 
Prof. Schwakhöfer [sic, Schwackhöfer], compared with that 
of the straw from peas, would be as follows.
 One hundred parts by weight of straw, air-dried, contain: 
Table 2 goes here.
 Since the nutritional value of the straw from soybeans 
appears to be greater than that of the straw from peas, 
then it must cause no wonder that the animals feed upon 
it with fondness. Dr. Kulisz says that cows are pleased 
to eat the plant in its green state. And the experiences 
that were found in Vienna in a barn of dairy cows have 
furthermore demonstrated that they also feed very well 
on the stems and leaves of the plants that had already 
matured, and likewise on the empty pods that had 
hardened. Even though the analyses of the ash have 

not yet been completed, just from the results that have been 
obtained up to now, it seems that it can be concluded that it 
consists primarily of potash and of phosphoric acid, and that 
even the ash from the straw contains them in rather large 
quantities.
 From all of this, the eminent scientist concluded, it can 
easily be deduced what and how much attention a plant this 
precious would deserve on the part of the farmer.
 The fact, then, that it has served to feed a large 
population since time immemorial also has to exclude any 
doubt that some cause that has perhaps escaped chemical 
research could in some way have a damaging effect upon its 
nutritional value. In what way the populations of East Asia 
prepare it has not yet been specifi ed exactly with suffi cient 
precision. That which is certain in any case is that soy sauce 
(salsa di soja), which is manufactured in England and which 
is also sold on the continent, cannot be a food prepared with 
the seeds of this plant. And that is because a great deal of 
sugar is found in it [soy sauce], and its fl avor is quite far 
removed from that which is really the fl avor of soybean 
seeds that have been subjected to cooking.
 Note: Translated by Philip Isenberg (MM, CT), Long 
Beach, California. Address: PhD, Italy.

110. Mach, E. 1878. Culturversuch mit Soja hispida an der 
landw. [landwirthschaftliche] Landesanstalt in St. Michele 
[Agronomic trial with soybeans at the agricultural institute in 
St. Michele (in Tyrol, Austria)]. Wiener Landwirthschaftliche 
Zeitung (Vienna) 28(1):5. Jan. 5. [Ger]
• Summary:  Through the kindness of Professor Haberlandt 
we received seeds of the Soja hispida [soybean] at the 
beginning of this year. There was a yellow, a brown, and a 
black variety.
 These seeds, which together weighed about 200 gm, 
were planted on April 30 by the teacher, Mr. Samek, in one 
of our organization’s experimental fi elds, in a clayish loam 
(lehmig), freshly manured, still somewhat raw soil. The 
seeds were planted 16 cm apart in rows which were 25 cm 
apart. The plants developed with very luxuriant growth (sehr 
üppig). The yellow variety stood stiff and upright, as did the 
brown. The black variety grew so tall it lodged (fell over), 
and required support. The vegetation was not damaged by 
insects.
 The yellow variety was harvested in full maturity on 
Oct. 1. The brown and black were harvested on Oct. 18, and 
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only some seeds were completely mature, while some seeds 
of the black soya (der schwarzen Soja) were still soft and 
unripe.
 Looking at the climatic conditions, the “heat units” 
(Wärmesumme; “warm temperature summation”) from May 
1 to Oct. 1 was 3030ºC, and there were 559.2 millimeters of 
rain.
 The quantitative results of the harvest were excellent. 
252 plants of the yellow and brown varieties (about 40 grams 
of seeds) gave a harvest of 3.2 kg of seeds, thus an 80-fold 
yield. 504 plants of the black soya yielded 6.7 kg of seed. Per 
hectare, this was the equivalent of 3,888 kg of the yellow and 
brown varieties, and 3,333 kg of the black.
 The qualitative results were also very favorable, in 
ways better than those of Prof. Haberlandt or the Attems 
seed station. The following table shows the composition of 
our 3 soybean varieties, based on analyses by the assistant, 
Mr. C. Portele, of our station. For example–Yellow soybean: 
Specifi c weight: 1.279. Weight of 1 hectoliter: 76 kg. 
Weight of 1,000 seeds: 124.1 gm. Water 8.1%. Ash 5.4%. 
Nitrogenous materials: 36.8%. Fat 17.6%. Crude fi ber 4.8%. 
Corresponding values are given for the brown soybean and 
the black soybean.
 The yellow variety contains an extraordinarily high level 
of protein.
 In order to evaluate the suitability of the soybean (der 
Sojabohne) for use as food, we tried preparing them in 
various ways. We must confess that especially the yellow 
and brown varieties (but also the black after dehulling), were 
easily cooked and used whole or as a purée, with vinegar 
and oil as a salad, were extremely tasty, almost better than 
peas or lentils. The black variety with the hulls on gave a 
deep, dark sauce or gravy. We must note that long cooking is 
required before the beans become soft.
 It is interesting to note that the soybean (die Soja), and 
especially the brown variety, has long been known under the 
name “Coffee Bean” (Kaffeebohne) in South Tyrol, and is 
cultivated here and there in small amounts, to be roasted for 
use as a coffee substitute. A table shows the composition of a 
locally grown soya “Coffee Bean” (38.1% protein).
 Also concerning the native soybean, the coffee bean, 
samples were subjected to chemical examination and gave 
by far the most favorable results, regarding both the weight 
of the seeds and their protein content. The seeds of the native 
soybean had a specifi c gravity of 1.274; the weight per 
hectoliter was 74.7 kilograms. 1,000 seeds weighed 193.1 
grams. Their chemical composition was as follows:
 Water 10.1%
 Ash [minerals] 5.2%
 Proteinaceous substances 38.1%
 Fat [oil] 17.8%
 These results show us that this plant allows itself to be 
acclimatized with many advantages, and that agronomic 
trials should be widely conducted, especially in our southern 

provinces. In terms of the soybean’s composition, which in 
many ways approaches that of the best oilcakes (Oelkuchen), 
it should be regarded as a concentrated feed (Kraftfutter), 
especially for calves or heifers. Early in the coming year, we 
plan to expand our cultivation of soybeans, and we are ready 
to share a small quantity of soybean seeds with farmers who 
wish to make their own trials.
 Note 1. Translated largely by Philip Isenberg (MM, CT), 
Long Beach, California.
 Note 2. This is the earliest document seen (July 2020) 
that contains the word Wäermesumme (“heat units”). This 
German word was used as early as 1826 in connection with 
other crops. Address: Director, Public Institute of Agriculture 
(landw. Landeslehranstalt) at St. Michele [on the Etsch river 
in Tirol, Austria].

111. Marc, Franz. 1878. Az indiai szojabab [The Indian 
soybean]. Foldmuvelesi Erdekeink (Our Agricultural 
Interest; Budapest) 6(1):9. Jan. 7. [Hun]
• Summary: “This year, there is much to be happy about 
regarding the introduction of new plants to Hungary, as a 
plant has been naturalized that is due to play an important 
role in the near future in Hungary both in agriculture and 
in industry. This plant is the soybean (soja-bab), native to 
the Indies and China, and also widely grown in Japan. It is 
used for food and also to prepare a (spicy) dip. The latter 
is an important export product and is especially popular 
in England, whither it is transported in airtight tin boxes. 
The numerous varieties of soybean that can be found from 
the Indies to the northern regions of China, as well as in 
Mongolia, are proof of just how valuable this plant is and 
that it has been cultivated since ancient times.

Soja hispida Mönch belongs to the legume family 
(Leguminosae); it is an annual plant that shows exceptionally 
robust and quick growth; its growing period is short; and its 
seed can be yellow (Mongolian variety) or reddish-brown 
(northern Chinese variety). It is characterized by excellent 
nutritional contents. The entire plant is covered with velvety 
soft hairs, with pods clustered in the leaf axils.
 The experiments conducted by the author in the 
Budapest Zoo and other fi eld tests conducted not only in 
Hungary but in other regions in the Austrian Kingdom and 
Europe all prove that soybean provides excellent results in 
the climate of Central Europe and wherever the bush bean 
(Buschbohne) can be grown.
 Despite the fact that the soil is only mediocre and its 
orientation is hardly exceptional, the plant grew and tillered 
exceptionally quickly in the Budapest Zoo. It fl owered in the 
beginning of July and had fully ripened by the end of August. 
Moreover, the plant continuously grew and fl owered. The 
yield obtained by the author was equal to 80-100 seeds.
 Baron Jeno Nyáry harvested 15 liters of soybean 
from an area of 16 square meters (1.6 ares) (equal to 
approximately 172 square feet) on deep, sandy, productive 
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soil rich in humus, which amount is equal to 94 hectoliters 
per hectare (87.8 pozsonyi méro per cadastral jugerum) (one 
pozsonyi méro equals approximately 62.5 liters and one 
cadastral jugerum equals about 1.4 acres).
 Some plants grew 0.8 meters high and had total 
diameters of 0.5 meters. It is self-evident that these excellent 
yields are not suffi cient to be used as the basis of large-scale 
production, but there is no doubt that the results can be used 
to draw conclusions regarding the importance of this crop in 
Hungary.
 Károly Fazékas sent a soybean (soja) plant from the 
vicinity of Fegyvernek (in today’s Hungary) to the Royal 
Ministry for Agriculture, Industry, and Commerce. We were 
fortunate enough to count 180 pods on this plant which, if we 
assume only 2 beans per pod, equals 360 beans.
 Dr. Haberlandt, a Professor at the College of Economy 
in Vienna, was kind enough to share the chemical 
composition of soybeans (soja-bab) with me, which is as 
follows, in comparison with that of the pea. A table shows:
 Moisture: 8.62% for soya vs. 11.01% for pea
 Protein: 34.37% vs. 23.18
 Fats [oil]: 18.25% vs. 1.85
 Extracts not including nitrogen: 28.32 vs. 52.73
 Crude fi ber: 4.30 vs. 5.94
 Potash: 4.46 vs. 2.57
 Note: The composition of potash is potassium 15.41 and 
sodium 2.18.
 A table shows the composition of soybean straw at air-
dry humidity:
 Moisture: 12.44 Protein: 9.43
 Fats 2.51
 Extracts not including nitrogen: 36.03
 Crude fi ber: 29.45
 Potash: 10.45 This chemical breakdown is suitable 
for showing the large quantities of protein and fat that 
soybean (soja-bab) contains, and just how much it is in 
the interest of Hungarian farmers to introduce and start the 
large-scale cultivation of soybean. Even though soybean 
might not be used as a stew because of new, or in certain 
respects unpleasant, after-taste, it will play a that much 
more important role in providing feed for dairy and beef 
cattle. It is also excellent as a source of a coffee replacement 
(surrogate), as it provides a similar taste to coffee beans 
when roasted.
 Because of its high fat content, soybean might even be 
suited to replace the peanut (Arachis hypogaea), which is 
processed, especially in Marseille [France], for use as soap. 
When mixed with sugar, it is also used to manufacture a 
chocolate replacement.
 We therefore recommend this plant for our farmer 
readers and are more than happy to provide any information 
regarding its production.
 Note: Translated by Peter Gergay of San Francisco, Aug. 
2018. Address: Plant Propagator, Hungary.

112. Caplan, C. 1878. Ueber die rauhhaarige Sojabohne 
(Soja hispida) [On the coarse-haired soybean (Soja hispida)]. 
Oesterreichisches Landwirthschaftliches Wochenblatt 
(Vienna) 4(3):26-27. Jan. 19. [1 ref. Ger]
• Summary: The signifi cance of the coarse-haired soybean 
(rauhaarige Sojabohne) and the agronomic trials with it 
have already repeatedly been the subject of discussion in the 
Oesterreichisches landwirthschaftliches Wochenblatt. And 
if I now take the liberty of also reporting on this plant, then 
fi rst and foremost I want to communicate the results of my 
analytical experiments which, to the extent that they extend 
to the entire plant, provide a not unimportant contribution to 
the evaluation of the economic value of this plant. And to the 
extent that they concern the beans, they provide evidence, 
aside from some facts that were not known, that this plant, at 
least up to now, has not degenerated. I received the material 
for my experiments from Prof. F Moser, who arranged for 
the sowing and the harvest of the soybeans (Soja). The beans 
that were used for sowing originated from Prof. Haberlandt, 
who organized the fi rst agronomic trials of this plant in 
Austria. The sowing occurred in the open fi eld and in the 
garden.
 (a) In the open fi eld (the Gutenhof farm) (footnote: 
The fertilizing of the fi eld that was used took place with 
mussel and fi sh droppings [sic–mussel- and fi sh emulsion?] 
(Mejillones- und Fischguano)), the sowing was carried 
out on May 17 of last year. The number of beans that was 
planted was 306; 207 of them came up, and the distance of 
the plants from each other was 35 centimeters.
 On June 6, the soybeans still demonstrated very little 
development, while other crops (Culturpfl anzen) that had 
been sown on the same fi eld, such as sugar beets, sorghum, 
and foxtail millet (Panicum italicum), had already developed 
well.
 June 27: weak development and many bad spots 
(Fehlstellen) [translator’s note: this could be empty spots in 
the fi eld or blemishes on the plants]. The other cultivations 
developing well.
 July 10: all other plants strong, soybeans weak; 
beginning to blossom.
 August 8: soybeans are still blossoming and not very 
developed. In addition, because of drought, the other 
cultivations (Culturen) are at a standstill or else have made 
no particular progress in their development.
 October 9: harvest. Number of plants harvested: 207; 
only some of them had developed better, hares and mice had 
extensively made off with the pods.
 Harvest Results:
 A table follows showing:
 Height of the plants (average): 45 cm
 Total weight of the harvested plants: 2984.2 gm
 Weight of the pods, leaves, and stems: 2760.0 gm
 Total weight of the beans 224.2 gm



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    90

© Copyright Soyinfo Center 2021

 [Total]: 2984.2 gm
 Weight of the beans that were found: 202.0 gm
 Weight of the immature and stunted beans: 17.0 gm
 Weight of the beans that had been nibbled at: 5.2 gm
 Total number of harvested beans: 1822
 Number of beans that were found: 1405
 Immature and stunted beans: 355
 Beans that had been nibbled at: 62
 Total: 1822
 With the fi eld trial, it must still be noted that the beans 
had been rather exposed to being eaten by insects. With the 
garden trial, that appearance occurred less. What the plants 
suffered from the most, though, was from brown hares and 
mice, such that in some places, pretty much everything had 
been nibbled at. The harvest therefore has to be considered to 
be a reduced one.
 (b) In the (botanical) garden. The number of beans that 
was planted was 7, the distance of the plants from each other 
was 35 centimeters. Sowing in early May, blossoming from 
mid-July onward. Harvest late September.
 Harvest Results:
 A table follows showing:
 Number of plants harvested: 7
 Average height of the plants: 56.7 cm
 Total weight of the harvested plants: 273.0 gm
 Weight of the beans: 95.5 gm
 Weight of the pods: 42.5 gm
 Weight of the leaves: 57.5 gm
 Weight of the stems: 77.5 gm
 [Total]: 273.0 gm
 Number of beans: 778
 The beans were well developed. The soybeans therefore 
provided a 130-fold yield from the sowing in the garden. In 
any case, the harvest in the garden has to be considered as 
a maximum harvest since the plants found themselves to be 
under unusually favorable conditions.
 The analysis of the beans that were sown yielded:
 A table follows showing:
 Water 14.00% (footnote: For the purpose of a better 
comparison, all of the analyses that were carried out here 
were calculated with a water content of 14.0 percent.)
 Protein: 34.36%
 Fat: 16.91%
 The analysis of the harvested beans yielded:
 Water: 14.00%
 Protein: 32.32%
 Fat: 16.76%
 Nitrogen-free extract: 25.76%
 Crude fi ber: 5.57%
 Ash: 5.67%
 Sand: 0.03%
 These two analyses show that a degeneration of 
soybeans in relation to protein and fat content does not occur 
and the differences that were obtained are in fact only to be 

sought in the variation in the samples. It was furthermore 
determined that the soybeans did not contain any starch fl our 
(Stärkemehl) whatsoever and that their entire nitrogen is in 
the form of that plant casein (legumin) which is so important 
for nutrition. For better clarity and the comparison of the 
nutritional value etc. of the soybean, I have taken the liberty 
of reporting the analysis of some seeds which, because of 
their high nutritional value, play a large role in household 
management and in agriculture and which may serve as the 
measuring stick for the usefulness of a plant.
 Average of the analyses of lentils, peas, beans, 
lupines: (footnote: Dietrich and König, Verdaulichkeit der 
Futterstoffe).
 A table follows showing:
 Water: 14.28%
 Protein: 27.24%
 Fat: 3.11%
 Nitrogen-free extract: 41.50%
 Wood fi ber (Holzfaser): 10.58%
 Ash: 3.19%
 NB: In a separate analysis, the lupine seeds show a 
protein content of 37.28 percent. From the fi gures that have 
been provided, it is apparent that with the exception of the 
lupines, the protein content of the soybeans exceed all other 
plants which are known as being high in protein and which 
are cultivated here. Since the nutritional value of a plant 
is in the closest relationship with its protein content, the 
soybean must be designated as one of the most nutritious. 
In relation to the fat content, it is only exceeded by the 
actual oilseeds (Oelsamen) which, however, for the most 
part demonstrate only a low protein content. As far as the 
edibility (Geniessbarkeit) and the pleasant taste of these 
beans as a food for humans are concerned, there are still few 
trials available here about that. In any case, in England a 
kind of a sauce [soy sauce] that is prepared from the soybean 
has already been imported for some time now from China 
and Mongolia which is regarded as a delicacy. In order to 
also get acquainted with the value of the byproducts of the 
soybean, both the pods (Hülsen) and the leaves and stems of 
this plant were subjected to analysis. They yielded:
 Water: Pods 14%. Leaves and stems: 14%
 Protein: Pods 4.64%. Leaves and stems: 6.08%
 Fat: Pods 1.29%. Leaves and stems: 2.03%
 Nitrogen-free extract: Pods 41.78%. Leaves and stems: 
37.12%
 Crude fi ber: Pods 30.45%. Leaves and stems: 22.79%
 Ash: Pods 7.79%. Leaves and stems: 9.31%
 Sand: Pods 0.05%. Leaves and stems: 8.67%
 Serving as a comparison may be the analyses of:
 A table follows with 6 columns showing: Water: Lupine 
pods 12.50% Lupine leaves 12.04% Lupine stems 10.08% 
Barley straw 14.00% Wheat straw 13.00% Protein: Lupine 
pods 18.05% Lupine leaves 17.31% Lupine stems 8.05% 
Barley straw 6.17% Wheat straw 2.51% Fat: Lupine pods 
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0.57% Lupine leaves 3.10% Lupine stems 0.86% Barley 
straw 1.84% Wheat straw 1.22% Nitrogen-free extract: 
Lupine pods 47.75% Lupine leaves 38.36% Lupine stems 
49.41% Lupine straw + crude fi ber 73.75%. Wheat straw + 
crude fi ber 80.02% Crude fi ber: Lupine pods 28.22% Lupine 
leaves 20.93% Lupine stems 31.48% Barley straw + crude 
fi ber 73.75%. Wheat straw + crude fi ber 80.02% Ash: Lupine 
pods 3.57% Lupine leaves 7.74% Lupine stems 4.04% 
Barley straw 4.24% Wheat straw 3.27%
 Footnote 1 (for lupine pods): M. Siewert, Zeitschrift 
des landwirthschaftlichen Vereines für die Provinz Sachsen 
[sic–Zeitschrift des landwirtschaftlichen Central-Vereins der 
Provinz Sachsen?], 1870, 75.
 Footnote 2 (for barley straw): M. Fleischer, Journal für 
Landwirtschaft, 1871, 422,
 Footnote 3 (for wheat straw): L. Léouzon, Journal 
d’agriculture pratique, 1876, 2, p. 76.
 From all of these data, it is apparent that the pods, 
leaves, and stems of the soybean still have rather good 
nutritional value, and similarly to the straw of lupines, wheat, 
oats, etc., they can be used very well for feed. It in any case, 
it is not to be overlooked that the stems of the soybeans are 
rather hard and may possibly be rejected by the livestock.
 Note: Translated by Philip Isenberg (MM, CT), 
Long Beach, California. Address: Asst. Prof. at the 
Imperial-Royal Agricultural-Chemical Trial Station (k. k 
landwirthschaftlich-chemischen Versuchsstation) in Vienna.

113. Haberlandt, Friedrich. 1878. Die Sojabohne: Ergebnisse 
der Studien und Versuche ueber die Anbauwuerdigkeit dieser 
neu einzufuehrenden Culturpfl anze [The soybean: Results 
of studies and trials on the suitability for cultivation of this 
newly introduced crop plant]. Vienna, Austria-Hungary: Carl 
Gerold’s Sohn. ii + 119 p. 28 cm. [30 ref. Ger]
• Summary: This is the world’s fi rst book written entirely 
about soybeans. An extremely important, classic work, it 
discusses the introduction of soybeans to Europe, by many 
cooperators.
 Contents: Foreword. Part 1 (p. 1-15). Introduction: 
The possibility of increasing the number of our cultivated 
plants from the legume family. Prospects opened to us by the 
cultivation of soybeans. Previous soybean agronomic trials 
in Hohenheim, Bamberg (by Dr. A. Rauch using seeds from 
Japan supplied by Siebold), Hainsberg-Deuben in Saxony 
(Sachsen) (by Carl Berndt, a velvet manufacturer), and 
Coswig bei Messen (in 1872) in Germany. Acclimatization 
of the soybean in France. Sporadic, heretofore unnoticed 
occurrences of soybeans in South Tyrol (also spelled Tirol), 
Istria (or Istrian Peninsula; now in Slovenia), Dalmatia [now 
mostly in Croatia; see Note below], and Italy. The collection 
of soybeans, obtained at the Vienna World Exhibition 
(Wiener Weltausstellung) of 1873 from China, Japan, 
Mongolia, Transcaucasia, and Tunis [North Africa], and their 
use in wider agronomic trials. Enumeration of authors who 

have cited (anführen) the soybean under different names and 
planned for its dissemination. Characteristics of the soybean 
plant. Description of the seeds and their anatomical structure. 
Their high nutritional value in comparison with ordinary 
legumes. Their use in Japan, according to Kaempfer. 
Obtaining oil and cake (Oelkuchen) from the soybean.
 Part 2. Agronomic trials in the years 1875 and 1876 (p. 
16-35; see Document part for details). Source of the supply 
of the various soybean varieties used in the original trials. 
Trials at the Royal College of Agriculture (Hochschule für 
Bodencultur) in Vienna in 1875. Results from 1876 from 
Hungarian Altenburg and Gross-Becskerek in Hungary, 
in St. Peter bei Graz in Steiermark [Styria], in Napagedl 
in Mähren [Moravia; in the Czech Republic as of April 
2020], in Sichrow, Swijan, Darenic, Tetschen-Liebwerd in 
Böhmen [Bohemia], in Bukowina [Bukovina or Bucovina, 
a former Austrian crownland, as of 1994 divided among 
Ukraine and Romania], in Proskau [now Proszkow in today’s 
Poland] in Preussisch-Schlesien [Prussian Silesia], and in 
the experimental garden at the Royal School of Agriculture. 
Comparison of the resulting seeds with the original seeds. 
Chemical analysis of the seeds and straw. Evidence of 
the “heat units” (Wärmesummen; “warm temperature 
summation” or “warm sum,” similar to U.S. maturity groups) 
which the soybean was able to use for their development in 
Vienna, St. Peter, Tetschen-Liebwerd, and Proskau.
 Part 3. Agronomic trials in the year 1877 (p. 36-86). 
Results of the soybean agronomic trials in Austria-Hungary, 
Germany, etc. in 1877. Extracts from 14 reports of various 
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trial locations in lower Austria, and 11 trial locations in 
Mähren [Moravia]. Extracts from 19 reports from Bohemia, 
10 from Austrian Silesia (Oesterr.-Schlesien), Galizien 
[Galicia; a former Austrian crownland; after World War II 
the western half was made part of Poland and the eastern half 
was made part of the Ukranian S.S.R. in the Soviet Union], 
Bukowina, and Congress Poland (Russisch-Polen [which is 
in today’s Poland]), 6 reports from upper Austria, Salzburg, 
and Tirol, 11 reports from Steiermark, Krain [Carniola; now 
mostly in Slovenia], and Kärnthen [Kaernten or Carinthia, 
an Austrian crownland; now a state of southern Austria, 
bordering on Italy and Yugoslavia], 12 from Istria, Dalmatia, 
and the Grafschaft [county and earldom] of Görz, 40 from 
Hungary and Croatia [formerly part of Yugoslavia], 23 from 
Germany, 1 from Switzerland, and 1 from Holland.
 Part 4 (p. 87-113). Comparison of the value of the three 
different colors of soybeans (yellow, reddish-brown, and 
black) used in the trials. Time of planting. Ability of hydrated 
seeds to withstand freezing. Width of planting. Condition and 
care of the soil. Requirements for light and warmth. Need 
for moisture. Time that the harvests took place and general 
remarks on the weather in 1877. The quantity of planted 
and harvested soybeans in 1877 and the yields. Animals 
[incl. insects, especially the so-called Drahtwurm, the larva 
of Agriotes segetis] and parasites that damage soybeans. 
Chemical composition of the soybeans [by Dr. Mach and 
asst. Portele in S. Michele {South Tirol}, and by Caplan in 
Vienna]. Feeding trials with the straw and preparation of the 
seeds as a food for humans. Retrospective and conclusion.
 Note 1. Austria-Hungary is a former “dual monarchy” 
in central Europe formed in 1867. It included what is 
now Austria and Hungary, Bohemia, Moravia, Bukovina, 
Transylvania [now in northwestern and central Romania], 
Carniola, Kustenland, Dalmatia, Croatia, Fiume [later named 
Rijeka in Croatia], and Galicia. After the treaty of Berlin in 
1878, it administered the Turkish provinces of Bosnia and 
Herzegovina, which it annexed in 1908. It was a member 
of the triple alliance with Germany and Italy from 1882 
to 1914. It collapsed as a result of defeat in World War I. 
In 1918 it was divided into many independent republics, 
including Austria, Hungary, and Czechoslovakia.
 Note 2. Dalmatia, a former Austrian crownland, is 
a region on the Adriatic Sea, largely in today’s Croatia. 
It extends from Zadar on the north to near the border of 
Montenegro, and contains a small southern portion of Bosnia 
and Herzegovina (Jan. 1993). It is mountainous and contains 
many island and good harbors.
 Note 3. Carniola (German: Krain) is a region that lies in 
today’s Slovenia. The chief town is Ljubljana. It is bounded 
on the west by the Julian Alps and on the northwest by 
east end of the Carnic Alps. It was a duchy of Austria until 
1849, then an Austrian crownland from 1849 to 1918. It was 
divided after World War I with 80% of the area going to 
Yugoslavia and 20% going to Italy. A 1947 treaty placed it 

entirely within Yugoslavia.
 Note 4. This document contains the earliest date seen 
for soybeans in Hungary, or the cultivation of soybeans in 
Hungary (April 1876) (one of two documents). The source of 
these soybeans was Prof. Friedrich Haberlandt in Vienna.
 Note 5. Details on parts I and IV are given in separate 
1878 “Document Part” records in this database.
 Note 6. This book, surprisingly and unfortunately, 
contains no illustrations.
 Note 7. A portrait of Dr. Haberlandt (oil painting) is 
owned by the University of Mosomagyarovar in Hungary. 
Soyfoods Center owns a black-and-white photo of the 
painting.
 Note 8. The Vienna World Exhibition opened on 1 May 
1873 and closed on 1 November 1873. So it lasted for 6 
months.
 Note 9. It is now clear how Haberlandt got soybeans in 
1873. He probably obtained all of them from the Japanese 
exposition; Heinrich von Siebold, son of Phillip Franz 
von Siebold, had advised the Japanese to take soybeans to 
Vienna and he accompanied them to Vienna as an interpreter 
(J. Vollmann, 2 March 2010, personal communication). 
Address: Hochschule fuer Bodencultur [Royal College of 
Agriculture], Vienna, Austria.

114. Lehmann, Julius. 1878. Ueber den Anbau der 
rauhhaarigen Sojabohne [On the culture of the coarse-haired 
soybean]. Zeitschrift des Landwirthschaftlichen Vereins in 
Bayern 68:61-64. Feb. [1 ref. Ger]
• Summary: For an English-language translation of this 
article, see: Cook, G.H. 1879. “The soja bean; a new forage 
plant.” Rutgers Scientifi c School (New Jersey), Annual 
Report 15:54-58.
 This document contains three analyses of soybeans by 
Schwackhöfer of Vienna; they were original seeds, seeds 
from the fi rst harvest, and seeds from the second harvest–
plus soybean straw. Address: Landwirtschaftliche Central-
Versuchsstation fuer Bayern.

115. Mittheilungen der Section fuer Acclimatisation des 
Landwirthschaftlichen Central-Vereins des Herzogthums 
Braunschweig. 1878. Die Soya-Bohne [The soybean]. 
2(1):31-32. Feb. [1 ref. Ger]
• Summary: Note: Braunschweig (English: Brunswick) is 
a former duchy and capital city in north-central Germany, 
about 35 miles east of Hannover (English: Hanover), now 
part of Lower Saxony.
 This new crop plant, with the botanical name Soya 
hispida (literally the hairy soya-bean), creates to an unusual 
degree, the interest and the participation of farmers. Prof. 
Haberlandt obtained the fi rst seeds from the Vienna World 
Exhibition and was the fi rst to plant them. He found there 
were a number of different varieties, which fl ourish in our 
climate and bring their seeds to maturity. The high value 
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of soybeans shows itself in the its high nutrient content. 
The seeds contain, on average, 38% protein, 18% fat, and 
26% nitrogen-free nutrients [which includes starch, sugar, 
gums, etc.]. The seeds also have a much higher content of 
nutrients than our other legumes. In its homeland, all of 
East Asia, the soybean is widely used as a beloved human 
food, according to Leunis [1847, 1877, 1883] it tastes good 
and is used in the preparation of a piquant brown sauce 
[soy sauce], which in India [sic], China and Japan is used to 
season almost all foods. And also in Europe, especially in 
England, is sold commercially*. (Footnote: *The fat content 
of the soybean is signifi cant; the oil can be pressed out of it 
and this oil is almost as good as oil from the 2nd pressing 
of olives (Provenceröl). A work just published by Prof. Fr. 
Haberlandt, titled The Soybean (Die Sojabohne), gives the 
results of cultural trials using this newly introduced plant; 
it was published in Vienna by Carl Gerold’s Sohn in 1877. 
The price is 2.80 marks. It gives a good overview of this 
interesting plant).
 Soy sauce is used to improve gravies and as a sauce for 
roasted or deep-fried foods.
 The soy sauce sold in Germany is not the real thing; 
most of the varieties are prepared from mushrooms. Soy 
sauce is most widely used in Japan. Whole soybeans, cooked 
until they are soft, are then mixed with one part pulverized 
wheat or barley and set to ferment with two parts water in 
a warm place. The mass is stirred / agitated daily. After 2-3 
months (the longer the better) the rather thick liquid is kept 
in wooden vats.
 One cultural trial with the soybean was conducted by the 
head man (Hauptmann) C. Rambousek of Zborow [Austria]; 
his report follows: “The soybean (Soyabohne) seeds were 
of two varieties: Brown seeded (from China) and yellow 
seeded (from Mongolia); both came originally from the 
Vienna World Exhibition (Wiener Weltausstellung) [of 1873]. 
On 2 May [1877] I obtained 60 brown and 60 yellow seeds 
of Soya hispida, which were planted immediately in rows 
spaced 40 cm apart, with 21 cm. between seeds in each row, 
in a sandy clay soil relatively rich in humus, over detritus / 
diluvium. The climate was quite wet.
 “All the seeds sprouted, and the plants developed 
quickly and powerfully. Without needing any support, they 
grew to a height of 82 cm. Flowering began at the end of 
June and seemed to continue without end. The initial stage of 
seed-bearing is enormously rich, an often on branches there 
were 4-5 pods, with usually 2-3 seeds per pod. The seeds 
began to ripen in mid-September, and the plants were cut 
toward the end of October. They yielded 1,759 completely 
hard brown seed weighing 281 gm, and 2,805 yellow seeds 
weighing 536 gm. These seeds were the same size and color 
as those that were planted.
 “Because of the high nutritional value of the seeds, as 
well as the high fodder value of the stems, I am convinced 
that this oilseed has a solid future as a forage plant.”

116. Wolfes, -. 1878. Mittheilungen vom Versuchsfelde der 
Ackerbauschule zu Dargun: Die Sojabohne [Reports from 
the experimental fi elds of Dargun Agricultural College, 
Mecklenburg, Germany: The soybean]. Landwirthschaftliche 
Annallen des Mecklenburgischen Patriotischen Vereins 
17(16):127-28. April 19. New Series. [1 ref. Ger]
• Summary: With the numerous complaints from farmers 
that the peas in their fi elds were no longer fl ourishing, the 
reports from Professor Haberlandt in Vienna about the 
agronomic trials carried out by him with the soybean (Soja 
hispida) were absolutely of the greatest interest, particularly 
since with it the hope could be cherished that it very soon 
could and would supplant and in some way replace the 
fi eld pea (Felderbse = Pisum sativum arvense) that is so 
unreliable in many locations. Upon my request made for 
that reason, through the kindness of Professor Haberlandt, I 
came into the possession of soybeans which I planted at this 
experimental fi eld on May 9. The soil was humusy, sandy, 
rather damp loam with good resilience. All of the seeds 
sprouted very evenly and quickly, and the plants reached an 
average height of 1 to 1.25 meters. The fi rst fl owers appeared 
on August 11 and formed from 60 to 90 pods on every plant 
on which each had 2-3 beans. Since, however, the entire 
period from the end of July through the end of October 
was just a nearly uninterrupted rainy period during which 
the temperature remained signifi cantly below the average 
that otherwise prevails here, the beans were only mature 
to a slight degree and had to be harvested in the middle of 
October whether mature or not. Even though the beans still 
after-ripened quite extraordinarily after the harvest, it is 
nevertheless not entirely possible to give details about the 
results of the harvest with the beans. With regard to the dried 
straw, the 50 plants yielded 2.57 kg which was eagerly eaten 
by both cows and sheep.
 Professor Haberlandt makes the merits of cultivating 
each of the cultivated plants dependent upon the two 
questions: “Is the plant capable of achieving complete 
maturity in average years?” and “Are the products of the 
harvest of such a nature both quantitatively and qualitatively 
that its cultivation appears to be worthwhile?” At fi rst glance, 
the results that have been achieved here with the cultivation 
of the soybean have turned out to be less than favorable. One 
must take into consideration, though, that with respect to the 
weather, the past year must in no way be considered normal 
but rather as abnormal to the highest degree. Both the pole 
beans (Stangenbohnen) and the bush beans (Buschbohnen) 
planted on the experimental fi eld that otherwise mature in 
time every year also likewise did not achieve maturity this 
year. Moreover, an additional 140 agronomic trials that were 
experimenting with the soybean at other locations, some of 
which were located signifi cantly further north, have provided 
a result that is very favorable in every respect. Thus, after 
the failure of this single agronomic trial, one may not pass 
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judgment about the merits or demerits of the soybean for our 
area without taking into consideration the abnormal weather 
of last summer. If, through several years of trials, it should 
turn out that it achieves maturity with us in average years, 
then it would absolutely be of great value for our agriculture 
because, on the one hand, it promises to provide a very large 
yield in beans and straw, as mentioned above, and, on the 
other hand, the beans, just like the straw that is heartily eaten 
by cows and sheep, have an extremely high nutritional value, 
as can be gathered from the following analyses published by 
Professor Haberlandt.
 Tables compare the nutritional composition (as 
percentages) of: (1) Peas and soybeans (Sojasamen)–
including: Nitrogen-containing substances [protein] 23.18 vs. 
34.37. Fat 1.85 vs. 18.25. Crude fi ber 5.94 vs. 4.30. Ash 2.59 
vs. 4.76. (2) Pea straw and soybean straw (Sojabohnenstroh). 
Proteins 7.56 vs. 9.43. Fat 2.17 vs. 2.51. Crude fi ber 42.47 
vs. 29.45. Ash 4.13 vs. 10.14.
 Whether the soybean will incidentally be in the position 
to supplant and reduce our fi eld pea, which we highly respect 
primarily as a previous crop to the winter rye, may appear 
to be more than doubtful since its maturation at the various 
locations experimenting with the agronomic trials fell 
between the middle of September and the end of October, 
that is, even in the most favorable case too late for the fi eld 
to still be properly left to a winter rye.
 Through the kindness of Professor Haberlandt, a large 
number of soybeans was recently sent to me for additional 
agronomic trials. I will cultivate these on our experimental 
fi eld next summer and provide a report about the results in 
these pages at that time.*
 * Footnote: After the report of Mr. Wolfes, an article by 
Prof. J. Lehmann in Munich about the signifi cance of the 
soybean will follow in one of the next issues of the annals. 
Editor.
 Note: Translated by Philip Isenberg (MM, CT), Long 
Beach, California. Address: Vorsteher, Versuchsfeldes der 
Ackerbauschule zu Dargun in Mecklenburg, Germany.

117. Neue Illustrirte Zeitung (Vienna and Leipzig). 1878. Die 
Soja-Bohne [The soybean]. 6(35):10. May 26. [Ger]
• Summary: During the past three years, at the urging of 
Professor F. Haberlandt, who unfortunately died all too early, 
agronomic trials were carried out, in part in the experimental 
garden of the Vienna College of Agriculture (Wiener 
Hochschule für Boden-Cultur) and in part in various areas 
of the monarchy, with several varieties of the coarse-haired 
soybean (rauhaarige Soja-Bohne) (Soja hispida Mönch). 
These trials yielded very favorable results and have shown 
that this useful plant can fl ourish well in warmer Central 
Europe and is worthy of being cultivated at a greater scale.
 All of our pulses–which, just as an aside, are almost 
completely acclimatized strangers–distinguish themselves 
through a high content of important nutrients which are 

not even approximately reached by the seeds of the varies 
species of grains. But the soybean has these substances in 
an even signifi cantly higher degree than all of our pulses 
that have thus far become naturalized; for example, the fat 
content of soybeans (Soja) is nearly ten times as high as that 
of our lentils or broad beans / fava beans (Pferdebohne).
 Because of this especially high nutritional value, the 
soybean has since long ago taken on a prominent position 
among the crops of China, Japan, and a large part of Central 
Asia, and it is prepared there in manifold ways, in part as a 
dish by itself or as a side dish, and in part as an ingredient in 
many dishes; and, in extract form, it is almost as commonly 
used as a substitute for butter and has become indispensable 
like, for instance, the potato in our kitchens.
 “Sooju” or soy sauce (Sojasauce) has in fact also been 
brought over to Europe and is used in the fi ner kitchens 
for the improvement of the sauce for roasts. Yet in spite of 
scattered agronomic trials that were carried out in earlier 
decades, and perhaps specifi cally because these trials were 
so scattered, the plant itself never really became known here, 
since for those fi rst trials, it was specifi cally seeds from late-
maturing soybean varieties from Japan and from Southern 
China which had been used in an erroneous manner and 
which of course were no longer able to achieve maturity of 
the fruit here, as a result of which it appeared to have been 
proven that this plant could not be acclimatized to Europe.
 Meanwhile, in France, in the Departements of Arlège 
and Haute-Garonne, a soybean variety that was brought there 
from China by M. de Montigny has been cultivated there 
with good success under the name oil pea (Oelerbse) (pois 
oleagineux), and Prof. Haberlandt furthermore showed that 
what had already long been cultivated in South Tyrol and 
known by the name “coffee bean” (Kaffee-Bohne) is nothing 
other than a soybean.
 “As a result of this, as well as through the results of 
the many agronomic trials during the past three years, it 
would now have been satisfactorily proven that at minimum 
the early-maturing varieties of the soybean also fi nd very 
favorable conditions for existence in Central Europe, and that 
they can certainly still be cultivated with success everywhere 
that early corn is still brought to maturity.
 What it is that recommends the more extended 
cultivation of this plant that is so valuable, including as 
fodder for our livestock, is not just the high content of 
protein and fat, which lend great nutritional value that 
approaches meat to the foods that are prepared from soymeal 
with a pleasant, piquant fl avor, but also the fact that the 
cultivation of the soybean (Soja) is recommended because of 
the rich yield in seeds and its remarkable resistance against 
lasting drought. Because as a result of its curious tillering 
(Bestockung), the plant can shade the ground well and can 
suffi ciently protect it against too much evaporation.
 Within that context, the plant is outstanding as a result 
of an excellent ability to adapt to the climatic and soil 
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conditions, and even a light, poor soil is suffi cient for it, 
upon which the cereals already could no longer fl ourish well.
 The cultivation of the plant requires little effort or cost, 
and the degeneration of the seeds is also not to be feared, 
since the last cultivation trials have shown that the seeds that 
have been harvested here are not only larger and heavier, but 
have also become qualitatively better than the original seeds.
 Finally, if the circumstance is taken into consideration 
that the plant does not allow any weeds to develop and that 
it has shown itself to be completely immune to attacks by 
both fungi and insects, then it is easy to appreciate what great 
importance this stranger may achieve among the European 
crops. In what way the seeds can best be used will in fact 
only be revealed once the cultivation at a large scale will 
have made possible the further dissemination and use of soy 
fl our / meal (Sojamehl).
 However, after the few cooking and tasting trials that 
have already been carried out thus far, it can be said that 
the soybean will fi nd use not only as a sauce, mush (a la 
polenta), puree, etc. but also, when mixed with potato fl our, 
as an especially fl avorful and nutritious bread. And it can 
also be said that the seeds will achieve great importance in 
industry, such as for the production of chocolate and of a 
coffee substitute.
 Finally, the soybean will become of special importance 
for those classes which are not allowed the regular 
enjoyment of a meat diet for economic or other reasons, 
since in the foods that are prepared from soymeal, they will 
fi nd a fare that is not just cheap and fi lling for the stomach, 
but a real, strengthening food that is nearly equivalent to 
meat.
 An illustration (line drawing) shows a soybean plant.
 Note 1. Translated by Philip Isenberg (MM, CT), Long 
Beach, California.
 Note 2. This is the earliest article seen (April 2020) in 
the AustriaN Newspapers Online (ANNO) database that 
contains the German word Sojamehl (soybean fl our / meal, 
usually made from whole soybeans), which might be used 
for baking bread or pastries. This word appears in 368 
different issues of these newspapers from 1878 to 1949.
 Note 3. This is the earliest article seen (April 2020) in 
the AustriaN Newspapers Online (ANNO) database that 
contains the German word Sojasauce (soy sauce). This word 
appears in 29 different issues of these newspapers from 1878 
to 1944.

118. Neuigkeits Welt-Blatt (Vienna). 1878. Geschicten aus 
allen Laendern: Ein neues Nahrungsmittel [Stories from all 
countries: A new food]. No. 155. July 9. p. 8, cols. 1-3. [Ger]
• Summary: For those classes of the population which 
cannot allow themselves the regular enjoyment of a meat 
diet, a new crop is recommended that does not simply 
provide an extremely cheap food, but also one that is nearly 
equal to meat and really fortifying. It is the so-called soybean 

(Sojabohne), a pulse that for a long time now has already 
played just as important of a role in China, Japan, and 
Central Asia as the potato does with us, because of its high 
nutritional value.
 The attempt was in fact already made here and there in 
earlier decades to cultivate the coarse-haired soybean (die 
rauhhaarige Sojabohne) in Europe. Just because of the fact 
alone that it was specifi cally seeds from late-maturing plants 
from Japan and China that were used for this purpose which 
can no longer achieve maturity in our climate, this plant 
was considered to not be possible to acclimatize. Through 
Prof. Haberlandt, though, agronomic trials were carried out 
with several early-maturing varieties of the coarse-haired 
soybean (Soja hispida) during the past three years, in part 
in the trial garden (Versuchsgarten) of the Vienna College 
of Agriculture (Wiener Hochschule für Bodenkultur) and in 
part in various regions of our monarchy. These yielded very 
favorable results and showed that this crop can fl ourish well 
in warmer Central Europe and is worthy of being cultivated 
at a greater scale at places where early corn is still brought 
to maturity. Likewise in France, in many locations in the 
Departements of Arlège and Haute-Garonne, a soybean 
variety (Sojavarietät [Sojavarietaet]) that was brought there 
from China by M. de Montigny has been cultivated there 
with good success for many years now under the name oil 
pea (Oelerbse), and also in South Tyrol, the plant that has 
long been known by the name “coffee bean” (Kaffeebohne) 
and cultivated there is nothing other than a soybean.
 The benefi ts which an extensive cultivation of this plant 
that is so valuable, including as fodder for our livestock, 
would bring along with it are so great that they are worthy 
of being made known in the broadest of circles. First of all, 
the fat content of the soybean is ten times greater than that 
of our lentil, and the protein content is a signifi cant one and 
lends the foods that are prepared from soy meal (Sojamehl) 
an extremely pleasant fl avor and a signifi cant nutritional 
value. Furthermore, the cultivation of the soybean (Soja) 
is also recommended because of the rich seed yield and 
its superb capability for resistance against lasting drought, 
since as a result of its peculiar tillering (Bestockung), the 
plant can shade the soil and can adequately protect it against 
evaporation that is too great.
 Within that context, the plant thrives on the poorest 
soil, it gives rise to less effort and cost, and a degeneration 
of the seeds is also not to be feared, since the most recent 
agronomic trials have shown that the seeds that we harvested 
were not only larger and heavier than the original seeds, but 
also got better in terms of their composition.
 Finally, if the circumstance is also taken into 
consideration that the plant does not allow any weeds 
to come up and that it has shown itself to be completely 
insensitive both with respect to fungi and to attacks by 
insects, then it will be easily appreciated what a high 
importance this stranger may achieve among European 
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crops. In what way the seeds may best be used will in fact 
only be revealed once the cultivation at a large scale has 
made a further dissemination and use of soy meal possible.
 However, even now, after the few cooking and tasting 
experiments that have been carried out thus far, it may 
be said that the soybean will fi nd use not only as a sauce, 
a porridge (à la polenta), a purée, etc., but also with the 
mixing with potato fl our as an especially tasty and nutritious 
bread, and additionally that the seeds will also attain a 
high importance in industry, such as for the production of 
chocolate and of a coffee substitute.
 Note 1. Translated by Philip Isenberg (MM, CT), Long 
Beach, California.
 Note 2. This is the earliest article seen (April 2020) in 
the AustriaN Newspapers Online (ANNO) database that 
contains the German term rauhhaarige Sojabohne (coarse-
haired soybean). This word appears in 4 different issues of 
these newspapers from 1878 to 1913.

119. Mittheilungen der Deutschen Gesellschaft fuer Natur- 
und Voelkerkunde Ostasiens (Yokohama). 1878. Sitzung in 
Tenkoin, Yedo, am 22ten Juli 1878 [Meeting in Tenkoin, 
Tokyo, on 22 July 1878]. 2(16):271. July. [Ger]
• Summary: “Concerning Dr. Langgaard’s communication 
on tofu, Mr. Kempermann remarks that in his opinion 
tofu is mainly a food of the wealthy; for the poor seem to 
place great signifi cance on sugars [carbohydrates], and in 
times of great shortages of rice, sugar consumption will be 
considerable.
 “Dr. Langgaard remarks that shoyu plays a very 
insignifi cant role as a source of nutrients. Shoyu contains 
a great deal of salt and serves mainly as a seasoning. It is 
important to mention, concerning shoyu, that, especially 
when it is used in fresh condition, at one and the same meal, 
only small quantities can be enjoyed.
 “After this, Mr. Netto pointed out that tofu consumption 
depends on the price of fi sh. In Kosaka* the poorest people 
eat tofu when they must forego the enjoyment of fi sh.”
 * Note: The meaning of the term “Kosaka” is unclear. 
The only known place by that name is a relatively unknown 
small town in Akita prefecture, in northeastern Japan. 
Address: Japan.

120. Tokyo Iji Shinshi (Tokyo Medical Journal). 1878. Miso, 
tôfu, yuba shikensetsu [On the nutritional value of miso, 
tofu, yuba]. No 25. p. 3-7. July. [Jap]*

121. Haberlandt, Friedrich; Kaudelka, C.; Rauch, A.; et al. 
1878. Weitere Mittheilungen ueber Anbauversuche mit der 
rauhaarigen Sojabohne (Soja hispida) und deren Erfolge 
[Further communications on agronomic trials with the 
coarse-haired soybean (Soja hispida) and its successes]. 
Biedermann’s Central-Blatt fuer Agrikulturchemie 7:594-
610. Aug. [20 ref. Ger]

• Summary: This is a summary of various reports on 
soybean cultivation in central Europe during the past 2 
years. Friedrich Haberlandt obtained soybeans at the World 
Exposition at Vienna in 1873. He fi rst conducted his own 
agronomic trials in Vienna and grew out a fairly large 
quantity of seeds. Then he sent samples of soybean seeds to 
many other agriculturists in Central Europe, who also tested 
the seeds. Each of the men whose names are listed below is 
also listed below the title of this article as a co-author.
 In Therasburg in Lower Austria (Niederösterreich), the 
farmer [Oekonom] Kaudelka harvested from 300 yellow 
soybeans 3.8 kg of seeds and 11 kg of leaves and stems.
 In Osterburg in Lower Austria, the tenant farmer 
(Gutspächter) C. Rauch harvested from 200 yellow soybeans 
3 kg of seeds, and from 200 brownish-red soybeans 5.4 kg of 
seeds.
 In Muenchendorf in Lower Austria the priest Father 
(Pfarrer) Richl harvested from 100 yellow soybeans 2.38 kg 
of seeds.
 In Eibenschitz in Moravia (Mähren) [in the Czech 
Republic as of Dec. 2020], the agricultural school director 
Wrba harvested from 300 yellow soybeans 3.045 kg of seeds 
(see also p. 604).
 In Kwassitz in Moravia, Sir Emanuel von Proskowetz 
obtained from 700 yellow soybeans 6.75 kg of seeds and 
11.5 kg of straw.
 In Rabensburg in Moravia [sic, Lower Austria] [in 
Lower Austria, west of the Thaya River as of Dec. 2020], 
the Principality of Liechtenstein’s estate management (fürstl. 
Liechtenstein’sche Gutsverwaltung) obtained from 700 
soybeans not less than 41.6 kg seeds and 30 kg chaff and 
straw.
 In Kloster-Münchengrätz in Bömen [sic, Böhmen; 
Klaster Hradiste nad Jizerou, Bohemia; in the Czech 
Republic as of Dec. 2020], the farmer F. Marousek harvested 
from 200 yellow soybeans 2.5 kg of seeds.
 In Chrudim in Bömen the agricultural school director 
Eckert obtained from 200 soybeans, 1.75 kg of seeds.
 In Zubeza bei Lemberg [near Lviv, Ukraine as of Dec. 
2020] in Galicia (Galizien), the forester Praun (Förster 
Praun) harvested from 50 yellow soybeans 0.54 kg of seeds, 
and from 50 brownish-red soybeans 0.57 kg of seeds.
 In Luka czestie [Lukaczestie] in Bukovina [Bukowina 
or Bucovina, a former Austrian crownland, now divided 
between Ukraine and Romania], the landowner Kl. 
Botkouski obtained from 160 yellow soybeans 1.36 
kg of seeds (p. 596). Note: Lukaczestie is a village in 
today’s (2020) Bucovina, Romania, 16.5 km east of Gura 
Humorului.
 In Ritzlhof in Upper Austria (Ober-Oesterreich), the 
agricultural school obtained from 100 soybeans 0.8 kg of 
seeds.
 In Salzburg, k.k. [kaiserlich-königliche] Major von 
Kempf harvested from 50 soybeans not less than 1.978 kg of 
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seeds.
 In Planta bei Meran in South Tyrol (Südtirol), Captain 
(Hauptmann) Erttel obtained from 100 yellow soybeans 
1.886 kg of seeds, from 100 brownish-red soybeans 2.003 
kg of seeds, and from 100 black-seeded soybeans 2.240 kg 
seeds.
 In San Michele (St. Michele) in South Tyrol (Südtirol), 
the director of the agricultural school (landw. Lehranstalt) 
Dr. E. Mach obtained from 252 plants grown from yellow 
and brownish-red soybeans 3.9 kg of seeds, and from 504 
plants grown from black soybeans 6.7 kg of seeds.
 In St. Johann bei Pettau in Steiermark, Hans Graf Haller 
harvested from 50 yellow and 50 brownish-red soybeans not 
less than 2 kg of seeds.
 In Marburg in Steiermark, the Fruit- and Wine-Growing 
School (Obst- und Weinbauschule) harvested from 345 
yellow soybeans 3.2 kg of seeds and from 100 brownish-red 
soybeans 1.25 kg of seeds.
 In Friesach in Kaernthen (Kaernten or Kärnten) [also 
called Carinthia], the mayor (Bürgermeister) Fiala obtained 
from 300 yellow soybeans 1.75 kg of seeds–despite the fact 
that he planted them at 2,012 meters above sea level (versus 
the typical 700 meters) and the half-ripe standing crops were 
covered with snow.
 In Klagenfurt [the capital of Carinthia in Austria near 
the Slovenian border], C. Schütz, secretary of the agricultural 
society (Landwirthschaftsgesellschaft) obtained from 20 
soybeans 1 kg of seed.
 In Capro d’Istria [Capodistria, called Koper in Slovenia 
in Dec. 2020], in Istria the intermediate school teacher 
(Hauptschullehrer) Kristan harvested from 100 yellow 
soybeans 0.835 kg of seeds, from 100 brownish-red soybeans 
2.00 kg of seeds, and from 100 black soybeans 3.21 kg 
of seeds. On single plants he counted 200 to 300 pods 
containing ripe seeds and another 100 to 400 empty pods.
 In Rubbia near Gorizia (Rubbia bei Görz; a city in Italy 
in Dec. 2020), Freiherr von Bianchi harvested from 50 gm of 
black soybeans 7.9 kg of seeds, etc.
 Haberlandt also reported on the favorable results of 
soybean trials in Hungary and Germany, as follows.
 In the Neograder Comitat in Hungary, Eugen, Freiherr 
von Nyári, obtained (erbaute) from 16 square meters of land 
not less than 15 liters of soybean seeds, which would be 
equivalent to the amazing yield of 9,400 liters (94 Hektoliter) 
per hectare.
 In Schlanz, in the administrative districts of Breslau 
(Regierungsbezirke Breslau), Dotzauer obtained from only 4 
soybeans, which weighed 0.2 gm and which he planted after 
May 20, 136 gm of soybeans, two-thirds of which were twice 
as large as the seeds he planted; that is to say, if the harvested 
seeds had been the same size as those planted, he would have 
harvested 2,720 seeds.
 There follows a report on soybean trials from Franz 
Schollmayer, Administrator of the experimental farm at 

Laibach [Ljubljana] in Austria [since 1991 the capital of 
Slovenia].
 Then another report from the Count (Graf) H. Attems 
Vegetable and Seed Multiplication Station (Gräfl . H. 
Attems’schen Gemüsebau- und Samenkulturstation) at St. 
Peter by Graz [Graz is the capital of Styria, Austria, on the 
left bank of the Mur River, 87 miles south-southwest of 
Vienna]. This report includes information from Mr. Pittoni in 
Gorizia (Görz).
 Then comes a predominantly chemical-analytical report 
from C. Caplan, an assistant working under the direction of 
Prof. J. Moser at the Royal Chemical Research Station in 
Vienna (k.k. chemischen Versuchsstation in Wien).
 E. Mach at St. Michel in Tyrol (mentioned above), 
received yellow, brown, and black soybean varieties in 
early 1877 from Prof. Haberlandt. These seeds, weighing 
about 200 gm, were grown out by a teacher (Lehrer) named 
Samek. The results were very favorable: 252 plants of the 
brown and yellow varieties (from about 40 gm of seeds) 
yielded about 3.2 kg of seeds (an 80-fold return), and 524 
plants from black soybeans yielded 6.7 kg of seeds. The 
respective yields were 3,888 kg/ha for the brown and yellow 
varieties and 3,333 kg/ha for the black. A table by K. Portele 
gives a nutritional analysis of these seeds and the weight of 
1,000 seeds. The brown seeds were the largest (1,000 seeds 
weighed 179.1 gm), and the black seeds the smallest (1,000 
seeds weighed 106.2 gm). In Tyrol the soybean is called 
the Coffee Bean (Kaffebohne) and used to prepare a coffee 
substitute. [Question: When, how, and from where did these 
soybeans arrive in Tyrol?]
 In 1877 soybean trials were conducted at the 
steiermärkischen Landesobst- und Weinbauschule at 
Marburg. Two excellent reports summarized the results of 
these trials, a lengthy one by Julius Hansel, an assistant, and 
a shorter one by H. Göthe [Goethe], the director (p. 603).
 Emil Bötticher, district administrator in Schabschitz, 
reported on soybean trials in the archducal domain of 
Seelowitz (p. 605).
 Rambousek, the head man (Hauptmann) at Zborow in 
Austria (Oesterreich), reported on the results of his trials, 
as did administrator Marousek in Kloster Münchengrätz in 
Böhmen, and Wolfes, head of the experimental fi elds at the 
agricultural school at Dargun in Mecklenburg.
 And an excellent, detailed report was submitted by 
Dr. Eugen Wild [sic, Wildt], director of the agricultural 
experiment station at Posen (p. 608-09).
 Finally, a report on unfavorable results with soybeans 
was submitted by Dr. Dreisch, who conducted trials in 1877 
at the agricultural academy of Proskau in Schlesien (p. 609). 
Address: 1. Vienna, Austria.

122. Haberlandt, Friedrich. 1878. Erste Abtheilung [Part 1, 
pages 10-15 (Document part)]. In: F. Haberlandt. 1878. Die 
Sojabohne [The Soybean]. Vienna: Carl Gerold’s Sohn. ii + 
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119 p. [4 ref. Ger]
• Summary:  “The value of soybeans results from their high 
content of the most important nutrients. The fi rst analysis 
that made the composition of these seeds known in Germany 
was carried out by [Mr.] Senff using seeds obtained directly 
from Japan by Mr. [Carl] Berndt. The results of this analysis* 
(Footnote: *See the journal Chemischer Ackersmann 
{“Chemical Farmer”} 1872, p. 123) showed that 100 parts of 
air-dried soybeans have the following composition:” 

 A table (p. 11) based on two samples and their average 
shows the average to be: Water 6.91%, protein 38.29%, oil 
(Fett) 18.71%, nitrogen-free extract 26.20%, crude fi ber 
5.33%, and ash (minerals) 4.56%. 

 A second table (p. 11) which compares the nutritional 
composition of soybeans, French (or green) beans (Fisole), 
peas, lentils, broad beans (Pferdebohne = Vicia faba = “horse 
beans”) and yellow lupins, shows that soybeans have a much 
higher content of protein (38.29%, followed yellow lupins at 
35.32%), oil (18.71% followed by yellow lupins at 4.97%), 
and ash (minerals, 4.56%, followed by yellow lupins at 
3.78%).
 “There are few statements in the pertinent literature 
concerning soybean utilization. But there is no doubt 
that, in their native countries, they have heretofore been 
used exclusively as foods. In Synopsis der Pfl anzenkunde 
(“Synopsis of Experience with Plant Culture;” 1877, 
Hannover, Vol. 2, p. 413), Dr. Johannes Leunis says that 
soybeans taste good and are also used to make a thick 
brown sauce, which is added to almost all foods in India, 
China, and Japan, and is also an article of commerce in 
Europe, used to improve sauces and gravies. However the 
sauce now available in Germany is said to be made of other 
ingredients rather than soybeans, namely mushrooms. From 

England, where this soy sauce is imported from India by 
the fi rm Grosse [sic, Crosse] & Blackwell in London, its 
use is spreading to the continent and is available in Vienna. 
Kaempfer, who describes the soybean plant so excellently 
in the classic work on his travels, also gives detailed 
information about its use as foods in Japan, which has 
since appeared in numerous other writings, such as Oken’s 
Allgemeine Naturgeschichte aller Stande (“General Natural 
History of All Places”) [1841] vol. III, part 3, page 1661.”

 Haberlandt then quotes in their entirety 
Kaempfer’s descriptions of miso and soy sauce (about 
200 words each). He also indicates a vague knowledge 
of tofu.
 “It is reported that in China a type of food 
is made from the oilcakes (Oelkuchen) or perhaps 
from soybeans directly, that superfi cially resembles a 
soft cheese or Quark (a European white unfermented 
cheese; nach dem weichen Käse oder dem Quark 
ähnliche Speise machen) presumably the original mush 

is subjected to a fermentation process and then mixed with 
pepper and other spices. A large part of China’s population is 
said to use this staple food.”
 Note 1. This is also the earliest German-language 

document seen (Dec. 2020) that uses the word 
“Quark” in connection with tofu.
 He goes on to describe the chemical 
composition and uses of the oil presscake in 
China.
 Page 14: “Since the oil content (Oelgehalt) 
of the soybean is lower than that of other 
oilseeds, it must be assumed in advance 
that its application for the production of oil 
(Oelgewinnung) must be disregarded. This also 
became evident through a test which Mr. Carl 

Berndt conducted on the rest of the soybeans that hadn’t 
been used for agronomic trials. He was kind enough to give 
me the following report: ‘Although I should have expected 
that one could not determine the full quantity of oil from a 
relatively small quantity of seeds, I was still astonished that 
there was not more than 6%. The analysis had resulted in 16 
to 18%, and therefore the mechanical quantity was estimated 
at 10-12%.
 “’Actually it was quite diffi cult to locate an oil miller 
who would clean his mill suffi ciently that one received pure 
oil. Moreover, these people didn’t proceed with the interest 
and care that are necessary, since I found lots of oil in the 
presscakes (Oelkuchen), indicating that they had not been 
pressed suffi ciently. In terms of quality, I am more satisfi ed 
than I had expected to be. I had someone prepare baked 
goods where oil was used in the recipe and I could not detect 
the slightest after-taste. As a cross-check, I had another part 
of the baked goods prepared with Provenzer oil, but I could 
not tell the difference between the two.
 “’To what extent the [soybean] oil could be used for 
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industrial [non-food] purposes, especially as a mordant 
(Beize) for the dyeing of Turkish-red, which uses very old, 
spent oil (that is soluble in carbonic potassium) can only 
be established when a suffi cient quantity of oil becomes 
available.’”
 Note 2. This is the earliest document seen (Oct. 2017) 
concerning special industrial uses of soybean oil as a non-
drying oil, as a mordant for dyeing. Address: Hochschule 
fuer Bodencultur, Vienna, Austria.

123. Haberlandt, Friedrich. 1878. Vierte Abtheilung. 
9. Chemische Zusammensetzung der Sojabohne, 
Fuetterungsversuche mit dem Stroh und Zubereitung der 
Samen als Nahrungsmittel fuer den Menschen [Part 4, 
Section 9. Chemical composition of the soybean, feeding 
trials with the straw, and preparation of the seeds as human 
food (Document part)]. In: F. Haberlandt. 1878. Die 
Sojabohne [The Soybean]. Vienna: Carl Gerold’s Sohn. ii + 
119 p. See p. 87-110. [4 ref. Ger]
• Summary: A table (p. 95, continued from p. 84, and 
reproduced in part in Piper & Morse. 1923. The Soybean. 
p. 156) shows that Haberlandt planted seeds of one variety 
at Vienna at intervals of one week for 11 even weeks 
throughout the season (from March 31 to June 9) and 
attempted to correlate the number of days to maturity (life 
periods) with the number of heat units (Wärmesumme 
/ Wärmesummen, in ºC; he used both words, p. 95) 
required for three different stages of growth: germination, 
blossoming, and maturity. The life period ranged from 182 
days for the seeds planted fi rst to 138 days to the seeds 
planted next to last. The seeds planted fi rst (March 31) 
required the most heat units to come to maturity (2,972ºC) 
whereas those planted last (June 9) required the fewest heat 
units (2,322).
 Note 1. This is the earliest document seen (April 2020) 
concerning the scientifi c study of soybean germination, or 
the relationship between heat units and germination.
 In 1877 several new analyses of the soybean were 
conducted, to add to those from past years. One was 
communicated by Mr. A. Tomasek in Napagedl [in Mähren 
/ Moravia, a region in today’s central Czech Republic], the 
other by Dr. Eduard Mach in St. Michele [San Michele, 
in today’s Trentino region of South Tyrol]. The fi rst was 
conducted by the sugar factory chemist, Mr. Schröder, in 
Napagedl (p. 103). For air-dried reddish-brown (rothbraun) 
and yellow soybeans he found the following: Protein: 
36.12% / 35.87%. Nitrogen: 5.78% / 5.74%. Fat: 17.50% / 
18.25%.
 Dr. Mach had his analysis conducted in the agricultural 
education center by his assistant C. Portele. He examined 3 
varieties (yellow, reddish-brown, and black) obtained from 
Haberlandt and grown out in San Michele, and a fourth 
reddish-brown variety, which is grown in southern Tyrol 
(Tirol) as the Coffee Bean, has been acclimatized there for 

a long time, and until now has remained entirely unknown 
and unrecognized. The composition of the four is as follows: 
Water: 8.1 / 9.4 / 9.9 / 10.1%. Ash: 5.4 / 5.1 / 4.8 / 5.2%. 
Protein: 36.8 / 31.6 / 31.2 / 38.1%. Fat: 17.6 / 17.4 / 18.1 / 
17.8%. Crude fi ber: 4.8 / 4.3 / 4.2 / ?%. (p. 103-04).
 Also Mr. C. Caplan (p. 104), assistant at the agricultural 
chemistry research station in Vienna, conducted analyses of 
the seeds, their pods, and the leaves and stem. His results 
were published in 1878 in the Oesterreichisches landw. 
Wochenblatt (No. 3, p. 26): Water: 14.0 / 14.0 / 14.0%. 
Protein: 32.32 / 4.64 / 6.08%. Fat: 16.76 / 1.29 / 2.03%. 
Nitrogen-free extract: 26.56 / 41.87 / 37.12%. Crude fi ber: 
5.57 / 30.45 / 22.79%. Ash: 4.76 / 7.79 / 9.31%.
 It is unnecessary to emphasize the importance of the 
soybean as a food for man and his animals. Not only is there 
high nutritional value in the beans and straw, they also have a 
fl avor such that eating them takes no special effort.
 A considerable number of taste experiments have been 
made and it can be stated that nobody’s sense of taste has 
revolted against food uses of soybeans.
 Dr. F. Leithner complains that they are not easily cooked 
until soft enough. ‘I tasted them with oil and vinegar, sort 
of baked bean style, and as a soup. In oil and vinegar they 
seemed to have a slightly sweet aftertaste, like sweet peas. 
Also as soup they reminded me of regular bean soup with 
a slightly sweet fl avor. One of my guests liked them very 
much.’
 Mr. Alfred Erttel, captain of the royal-imperial army in 
Planta near Meran wrote: ‘Cooking experiments were highly 
satisfactory; the soybean is fi ner and has a better fl avor than 
French (or green) beans (Fisole).’
 Director A. Baumgartner in Grotenhof had them 
prepared as a salad and as a green vegetable. He found them 
to be very much like regular beans.
 Director D.E. Mach commented about the taste 
experiment he conducted: ‘In order to come to a valid 
opinion about the savoriness of the soybean and its value as 
a food, we tried to have them prepared in various ways. We 
must admit that they were very tasty cooked whole or as a 
puree, as well as with oil and vinegar, yes, even fi ner than 
peas or lentils. It must be mentioned however that soybeans 
take a long time to cook soft.’
 By adding that no negative opinion about the soybean 
has come to my attention, I would also like to state:
 I believe that the seeds of the soybean by themselves 
are too concentrated a food and they would be best mixed 
with other foods, which are less concentrated and contain 
mostly carbohydrates. The Chinese and Japanese have 
instinctively been led toward that. They add their ‘miso’ or 
soy mush (Sojabrei) to most of their other dishes in a certain 
ratio without eating soy by itself. Kaempfer describes a way 
that the Chinese and Japanese prepare miso which is very 
complicated; the cooking takes a lot of time and money. So 
it would seem simplest to use soybeans in the kitchen in a 
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fi nely ground form. I had soy grits (Sojaschrot) of that kind 
added to various potato dishes, for example mashed potatoes 
and rice. I mixed soy grits with wheat grits, cooked with 
milk or water, and I had soy grits added to mashed potatoes 
to make a dish resembling Polenta. This might be called 
Sojenta (p. 107). My family also experimented with adding 
soy grits (Sojaschrot) to wheat fl our to make bread, with and 
without the addition of milk, and in all cases we were highly 
pleased with the results. This opinion about the taste of soy 
was shared by others, who shared in the tasting (p. 107).
 Note 2. At this point (p. 107-08) Haberlandt adds a 
lengthy footnote from his friend and colleague Professor W. 
Hecke who followed with great interest the progress of soy 
culture in Austria and who had conducted taste tests with soy 
grits (Sojabohnenschrot). Hecke encouraged the use of soy 
with potatoes to make a nutritionally balanced, inexpensive, 
tasty, and easily accepted basic dish. One part of soy fl our 
or grits (Sojamehl oder Schrot) and two parts fresh potatoes 
were cooked separately, then mixed into a fairly stiff mush 
/ porridge. Salt and fried onions were added as seasonings. 
The milk and fat, ordinarily added to mashed potato dishes 
could be omitted.
 Note 3. This is the earliest document seen (Nov. 2020) 
that mentions Sojenta (Polenta made by adding soy grits to 
mashed potatoes).
 Note 4. This is the earliest German-language 
document seen (Nov. 2020) that mentions Sojaschrot or 
Sojabohnenschrot (soy grits, whole soybeans cracked into 
pieces).
 Note 5. This is the earliest document seen (Nov. 2020) 
that describes a cereal-soy blend, or the use of soy fl our to 
make bread.
 Haberlandt then continues (p. 108): If used in this way, 
the soybean will someday play a major role in the diets 
of the poor. It will be more than salt for potatoes. With its 
fat (Fett, i.e., oil) it will replace lard [Note 6. Soybean oil 
was later used to make lard compounds, lard substitutes, 
and shortening] and with its protein it will supply strength. 
Appropriate mixtures will be easily developed according to 
the other ingredients used.
 As grits or as fi ne meal (Als Gries oder als feines 
Mehl; i.e., fl our) it will also move into the palaces of the 
rich, in whose kitchens from India and China it is already a 
common item. It will only be a question of fi nding suitable 
ways of preparing them. The fl avor of half-cooked soy grits 
resembles that of poppy seeds or almonds, and should be 
suitable as an addition to the fi nest foods otherwise made 
from meals (fl our).
 The soybean could be of major importance in the 
provisioning of forts and ships and in supplies for armies. 
It could justly be used as a better substitute for peas in ‘Pea 
Sausage’ [Erbstwurst, a cooked food containing pea meal 
fi xed with fat pork and salt]. It will compete effectively 
as a coffee substitute with other plant products now used 

for this purpose. Soy coffee is already produced in South 
Tyrol [Austria] and Istria [now a peninsula in Croatia 
and Slovenia]. Mr. Franz Mark of Budapest [Hungary] 
pointed out the possibility of using soybeans as a chocolate 
substitute, for which it would undoubtedly serve better than 
the peanut, which, in Marseilles [port in southern France], 
is mixed with sugar to make an inexpensive chocolate 
substitute.
 Note 7. This is the earliest document seen (Aug. 
2002) concerning the use of soy as a meat extender (in Pea 
Sausage).
 Note 8. This is the 2nd earliest German-language 
document seen (Nov. 2020) that mentions the word 
Wärmesumme or the word Wärmesummen (heat units) 
in connection with soybeans. Address: Hochschule fuer 
Bodencultur, Vienna, Austria.

124. Haberlandt, Friedrich. 1878. Zweite Abtheilung. 
Anbauversuche im Jahre 1875 und 1876 [Part 2: Agronomic 
trials in the years 1875 and 1876 (Document part)]. In: F. 
Haberlandt. 1878. Die Sojabohne [The Soybean]. Vienna: 
Carl Gerold’s Sohn. ii + 119 p. See p. 16-35. [30 ref. Ger]
• Summary: Contents of Part II: Source of the supply of 
the various soybean varieties used in the original trials. 
Trials at the Royal College of Agriculture (Hochschule für 
Bodencultur) in Vienna in 1875. Results from 1876 from 
Hungarian Altenburg and Gross-Becskerek in Hungary, in 
St. Peter bei Graz in Steiermark [Styria], in Napagedl in 
Mähren [Moravia; in the Czech Republic as of April 2020], 
in Sichrow, Swijan, and Darenic [Czechoslovakia], Tetschen-
Liebwerd in Böhmen [Bohemia; in the Czech Republic as of 
April 2020], in Bukovina [Bukowina or Bucovina, a former 
Austrian crownland, as of 2005 divided among Ukraine 
and Romania; by Dr. Nik. Dimittrievicz], in Proskau [now 
Proszkow, in southwest Poland] in Preussisch-Schlesien 
[Prussian Silesia], and in the experimental garden at the 
Royal School of Agriculture. Comparison of the resulting 
seeds with the original seeds. Chemical analysis of the seeds 
and straw. Evidence of the “degree days” or “heat units” 
(Wärmesummen; “warm temperature summation” or “warm 
sum,” similar to U.S. maturity groups) which the soybeans 
needed for their development in Vienna, St. Peter, Tetschen-
Liebwerd, and Proskau.
 In 1875 Prof. Haberlandt conducted the fi rst agronomic 
trials with the 19 soybeans he obtained at the Vienna World 
Exhibition (Wiener Weltausstellung) of 1873. On 2 May 
1875 he planted three varieties of seeds at the Royal School 
of Agriculture in Vienna. The brownish-red variety (plot 
#1) from China blossomed on June 28, the light-yellow 
variety (plot #2) from China blossomed on July 1, and the 
light-yellow variety (plot #3) from Mongolia blossomed on 
June 29. The seeds of all three varieties ripened on Sept. 11. 
On plot #1 grew 27 plants, that yielded 249.2 gm of seeds 
(equivalent to 2,769 kg/hectare). On plot #2 grew 25 plants, 
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that yielded 336.5 gm of seeds (equivalent to 3,739 kg/
hectare). On plot #3 grew 15 plants, that yielded 196.9 gm of 
seeds (equivalent to 2,177 kg/hectare).
 Prof. Haberlandt then sent samples of seeds to seven 
cooperators in central Europe, who planted and tested 
the seeds in the spring of 1876, with good or fairly good 
results in each case. These men reported the details of their 
agronomic trials to Haberlandt, who quoted from their 
reports. For details see: F. Haberlandt. 1877. “Der Anbau der 
rauhhaarigen Sojabohne.” Landwirthschaftlichen Versuchs-
Stationen 20:247-72.
 In addition, on April 25 and May 5 Prof. Haberlandt 
planted 7 varieties (some original seeds, some reproductions; 
4 black, 2 yellow, and 1 brownish-red [braunrothe]) in the 
experimental garden at the Royal School of Agriculture. 

 A table (p. 26) gives his detailed results. Comparison 
of the resulting seeds with the original seeds showed that 
individual seeds in each new generation generally weighed 
more than those in the previous generation.
 Page 29 shows a chemical analysis of the seeds and 
straw. Haberlandt then calculated (p. 33) the “degree 
days” or “heat units” (Wärmesummen; “warm temperature 
summation” or “warm sum,” similar to U.S. maturity groups) 
which his different soybean varieties needed for their 
development. For the seeds to begin to ripen they seem to 
need a total of 1824 to 5924 heat units (ºC), and to be ready 
for harvest 2230 to 3174 heat units. The minimum need at 
Proskau was 2246.9. The soybean can be grown as a green 
fodder plant at locations with less heat units. A table on p. 
34 shows the mean temperature for each month, the northern 

latitude, and the elevation (meters above sea level) at Vienna, 
Graz, Tetschen-Liebwerd, and Proskau. Graz had the lowest 
latitude (47º4’) and Tetschen-Liebwerd the highest (50º44’). 
Vienna and Graz had the warmest temperatures in May, June, 
and July. Address: Hochschule fuer Bodencultur, Vienna, 
Austria.

125. Isono, Tokusaburo. 1878. [On shoyu]. Inaugural 
dissertation at Tokyo Imperial University, Japan. [4] + 25 p. 
[Jap]*
• Summary: Discusses the preparation and analysis of shoyu 
with a description of salt manufacture in Japan. Republished 
in 1879 in English in Tokyo by the Dept. of Science in Tokyo 
Imperial University (Tokyo Daigaku).
 Note 1. This is the earliest document seen (Dec. 2020) 

that contains an analysis of the nutritional composition of 
soy sauce.
 Note 2. This 1878 Japanese-language edition is owned 
in Japan by: (1) Tokyo National Museum; (2), Univ. of 
Tokyo General Library. (3) Univ. of Tokyo Agricultural and 
Life Sciences Library.
 According to WorldCat, the online version it is owned 
by 18 libraries; 10 in the United States, 4 in Canada, and 2 in 
Spain. Address: Tokyo.

126. Langgaard, A. 1878. Bemerkungen ueber den 
Naehrwerth des Tofu nach Analysen von J. Schimoyama 
[Observations on the nutritional value of tofu from 
analyses by J. Schimoyama]. Mittheilungen der Deutschen 
Gesellschaft fuer Natur- und Voelkerkunde Ostasiens 
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(Yokohama) 2(16):268-69. See also p. 271. [Ger]
• Summary: This article begins: A large number of 
foreigners living in Japan are of the opinion that the physical 
condition of the Japanese people has completely deteriorated 
(körperlich vollkomen heruntergekommenes ist). This 
opinion is heard not only from lay people but, also (quite 
often) from physicians, with the additional opinion that with 
such a nitrogen-poor [low-protein] diet as the Japanese eat, 
you can hardly expect anything different.
 Dr. Langgaard praises tofu as a food which is enjoyed 
almost daily by all classes of Japanese society, even the poor. 
In German it is called by the suitable term “bean cheese” 
(Bohnenkäse).
 One table (based on research by J. Schimoyama 
[Shimoyama]) gives the nutritional composition of tofu: Dry 
matter 11.79%. Water 88.21%. Fat: 26.11% of dry matter or 
3.08% of fresh tofu. Protein: 69.54% of dry matter or 8.19% 
of fresh tofu. Salts [ash]: 4.35% of dry matter or 0.52% of 
fresh tofu.
 Note 1. This is the 2nd earliest German-language 
document (April 2013) seen that uses the term Bohnenkäse 
to refer to tofu.
 A second table, combining the research of Liebig with 
data from the previous table, compares the following foods 
on an equal nitrogen basis: Mother’s milk, tofu, beef, wheat 
fl our, potatoes, and rice. It shows that tofu is very rich 
in protein, and the lowest of all foods compared in non-
nitrogenous [non-protein] substances.
 Note 2. This is the earliest document seen (Nov. 2020) 
that contains the term “non-nitrogenous substances.”
 A third table (p. 269), having column headings of 
Europeans and Japanese, and under these columns of meat 
and potatoes for the former and tofu and rice for the latter. 
Down the left side are rows giving values in parts per 
thousand of water, protein, collagen (Collagenstoff), fats, 
carbohydrates, extracts (Extractivstoffe), and salts. This table 
shows us that rice and tofu are capable of supplementing in 
a similar manner as potatoes and meat, and that the Japanese 
have found a substitute for meat in tofu, which is even more 
particularly valuable because its low price also allows its 
enjoyment by those who are the poorest. Address: M.D., 
Japan.

127. Proceedings of the American Pharmaceutical 
Association. 1878. Report on the progress of pharmacy. 
25:25-334. See p. 236-37. Held in Sept. 1877 in Toronto, 
Ontario, Canada.
• Summary: In the section titled “Materia medica: Vegetable 
drugs” (p. 116-237), a subsection titled “Useful Plants of 
the Chinese Province of Shantung” (p. 234+) begins: “From 
a recent report on the geography and natural history of the 
province of Shantung, published in Hong Kong, the ‘Journal 
of the Society of Arts’ extracts some interesting details, 
which are copied in “Ph. J. Trans.,” July 8th, 1876, p. 26. 

The following useful plants are mentioned:
 Page 236: “Soja Hispida.–The bean cheese or bean 
curd, so common in many parts of China, is made from white 
or yellow beans steeped in cold water till they are soft, when 
they are deprived of their skin by pressing them between the 
fi ngers, after which, they are reduced to pulp, by pounding 
them in a mortar or pressing them under a millstone; the pulp 
is passed through a sieve, and then some lu-shui–[nigari] 
the residuum of sea-salt or nitre, or a gypsum solution is 
added, which coagulates the albumen; the water is taken off 
by pressure in linen cloth loaded with stones; this liquid is 
carefully thrown away, being said to be poisonous. The cake 
so obtained is salted, and sold fresh in the streets, or dried to 
the consistence of hard cheese. Flour for food is also made 
from these beans, as well as sauce or soy.
 Note 1. This is the earliest English-language document 
seen (April 2013) that uses the term “ bean cheese” by itself 
(with a space before the word “bean,” and where it is not 
preceded by the words “soy,” “soya,” “soja,” etc.) to refer to 
tofu.
 “This sauce, now extensively used in Great Britain and 
America, is prepared by steeping the beans in water for one 
hour; they are then half dried in the sun and mixed with 
wheat fl our and allowed to ferment, being placed for that 
purpose in a hot damp place. The mould which develops 
itself in abundance on the beans is scraped off, the beans are 
then dried and put in salted water, which has been properly 
boiled and cooled (to expel air). The brown and black color 
of the sauce so obtained is supposed to be produced by a 
microscopic fungus resembling the ergot of rye, whose 
properties the soy is said to possess.
 “These kind of beans are very extensively used in the 
manufacture of the now famous bean cake, which appears 
to be exported in enormous quantities. The beans being 
thoroughly crushed under heavy stone wheels turned by 
mules, are heated under water and the cakes compressed 
between iron hoops. The pressure is slowly and gradually 
increased by driving wedges with an enormous stone 
suspended as a pendulum and acting as a ram. The oil which 
runs from them into a kind of well, is black and very dense; 
it has a disagreeable smell, and is used for illuminating 
purposes, and for calking boats, and being mixed with lime 
it makes a kind of putty. A foreign fi rm at Nenchavang [sic, 
Newchwang], sometime ago, tried to extract oil from the 
beans by the more powerful and expeditious means of a 
hydraulic press, but the resistance to a sudden pressure was 
so great that hardly any oil could be obtained.”
 Note 2. This is the earliest English-language document 
seen (Sept. 2016) that contains the term “hydraulic press” 
in connection with soy beans. It is also the earliest English-
language document seen (Sept. 2016) that discusses the 
hydraulic press in connection with soy beans.
 The next section (p. 236-37) is titled “Sesamum 
orientale, Arachis hypogæa, Cannabis sativa, Ricinus 
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communis” [sesame, peanuts, hemp, castor]; these are among 
the oil-producing plants of Shantung province.

128. Wernich, Albrecht Ludwig Agathon. 1878. Geografi sch-
medicinische Studien nach den Erlebnissen einer Reise 
um die Erde [Geographical-medicinal studies based on the 
experiences of a trip around the world]. Berlin: Verlag von 
August Hirschwald. x + 423 p. See p. 85. No index. 23 cm. 
[3 soy ref. Ger]
• Summary: Chapter 5, titled “Japan–Food value and foods” 
contains a long discussion of the soybean (Dolichos Soja) 
and soyfoods (p. 84-87) including tofu (Bohnenkäse oder 
Bohnengefaultes) and shoyu (Soja oder Schoju), with two 
long quotations. Soybeans are rich in protein and almost free 
of starch. They can be roasted to taste like nuts and used in 
baked goods.
 Note. This is the earliest German-language document 
seen (April 2013) that uses the term Bohnengefaultes to refer 
to tofu.
 Endnote No. 35 (p. 411) states that miso soup 
(Misoschiru) or shoyu soup (Schio-ü-schiru) are part of the 
typical Japanese breakfast. Miso is made from beans, barley, 
and salt; shoyu is made from beans, wheat, and salt. The 
soup typically contains small amounts of vegetables (such 
as varieties of potatoes), beans, cabbage and mushrooms, 
turnips or carrots, onions, etc. weighing a total of about 
170 gm. The main dish at breakfast is rice (weighing about 
470 gm). Also included are fi sh or an egg, salt-pickled 
vegetables, and 100 gm of tea.
 Also discusses Pueraria Thunbergiana (kuzu, p. 87). 
Total references: 162. Albrecht Wernich lived 1843-1896. 
Address: Docent for Special Pathology and Therapy at Berlin 
University.

129. Podoba, Ivan Grigor’evich. 1879. Iz zametok po 
opytam kul’tury novovvodimykh v Novorossyiskom 
krae rastenii [Notes on experiments of newly cultivated 
plants in the Novorossiysk region of southern Russia. III]. 
Zemledel’cheskaya Gazeta. No. 6. p. 82-85. Feb. 10. [Rus]
• Summary: The section on leguminous plants (bobovye 
rasteniya) (p. 83-85) begins with a long table which shows 
the following for 22 plants that Podoba tested: Collection 
No., name of plant, weight planted, weight harvested, net 
weight, important notes. The plants included two lentils, 
two fl ax varieties, two horse beans (Pferde-Bohne, Vicia 
Faba, one each from Scotland and Algeria), various lupins 
and Lathyrus species, and Japanese peas (Japanische Erbse 
[possibly soybeans]).
 At the end of this table is a section titled Soja hispida 
(soya; the soybean) which states: From the family 
Papilionaceae, with little fl owers. In the spring of 1877, 
along with 25 seeds of Lallemantia Iberica, I received 
50 seeds of soybean (Soja) from Professor Haberlandt of 
Vienna. Concerning the productivity of this plant, it is 

possible to draw the clear conclusion that 45 seeds yielded 
20 ounces (40 lot; 1 lot = ½ ounce). The second year’s 
harvest was also wonderful, however due to rabbits, which 
ravaged the planted area, I was able to obtain only two 
pounds of seeds. The yield of pods per plant stalk (up to 2 
feet in height) of this Chinese plant surpasses the yield of all 
our other leguminous plants. The seeds [of soya] resemble 
those of small haricot beans and according to foreign 
chemical analyses, soybean seeds contain 34-35% crude 
protein (peas have 23%) and 18.2 to 18.4% fat (peas have 
1.8%). Thus, according to the composition data, soya is more 
nutritious [and better for feeding] than peas (see No. 6 of 
Zemledel’cheskaya Gazeta, 1877).
 I am cultivating two varieties of soybeans: No. 151. 
With yellow seeds–more productive and ripens at the end 
of July. 152. With dark-red seeds–ripens later and not as 
fruitful.
 In the previous section B, titled “Oil-bearing and other 
industrial plants,” is a numbered list of seeds, which the 
author received from various places. The scientifi c name (in 
Roman letters), source, and (usually) a description of the 
cultivation and harvest is given. The plants include:
 121. Linseed (Linum usitatissium). Sowed in southern 
Russia. Description of cultivation.
 122. Lallemantia Iberica. “In the spring of 1877, at 
my request, Prof. Haberlandt sent me 25 seeds, of which I 
planted 22.”
 123. Sesame (Sesam orientalis), sent by a Russian 
consulate in Persia.
 124. Madia sativa. Description of cultivation.
 125. Saffl ower (Carthamus tinctorius). Description 
of cultivation and harvest. Plant is successful in southern 
climate.
 126. Opium poppy (Papaver somniferum). The plant 
has been cultivated in southern Russia for a long time, with 
favorable results.
 127. Camelina (Camelina sativa). Description of 
cultivation and harvest.
 128. Rapeseed (Brassica Napus oleifera). Description of 
cultivation and harvest.
 129. White mustard (Sinapis alba). Description of 
cultivation.
 Page 83: 153. Coriander (Coriandrum sativum).
 161. Dyer’s weed / rocket (Reseda luteola).
 Under 122. Lallemantia Iberica the author notes: Due to 
the absence of this plant from both commercial seed catalogs 
and reports of cultural trials, it is assumed that it was fi rst 
cultivated in Europe. In 1873, Haberlandt introduced several 
varieties of seeds from Persia to the Vienna World Exhibition 
for acclimatization. In the spring of 1877, at my request, 
Haberlandt sent me 25 seeds, of which I planted 22. After 
two harvests, I have 22 pounds of the plant–not including the 
amount I gave away.
 Note 1. This is a continuation of an article in issues No. 
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2 and No. 4 (p. 57) of this periodical.
 Note 2. This is the earliest document seen (May 2020) 
concerning soybeans in Russia, or the cultivation of soybeans 
in Russia. This document contains the earliest date seen for 
soybeans in Russia, or the cultivation of soybeans in Russia 
(spring 1877). The source of these soybeans was Friedrich 
Haberlandt.
 Note 3. Translated by Olga Kochan, Soyfoods Center 
intern.
 Note 4. This is the 2nd earliest Russian-language 
document seen (May 2020) concerning the soybean, and the 
earliest document seen (May 2020) concerning the soybean 
by I.G. Podoba.
 Note 5. Novorossiysk is a seaport city in western 
Krasnodar Kray, in southern Russia in Europe, on the 
northeast shore of the Black Sea, about 65 miles west-
southwest of the city of Krasnodar. Address: Tavricheskaia 
[in Crimea as of 2020].

130. Wein, Ernst. 1879. Ueber den Anbau der rauhhaarigen 
Sojabohne in Bayern. II. [On the cultivation of the 
coarse-haired soja bean in Bavaria. II.]. Zeitschrift des 
Landwirthschaftlichen Vereins in Bayern 69:64-68. Feb. 
[Ger]
• Summary: The author gives detailed nutritional analyses 
of yellow and brown soybeans, including the seeds (protein, 
fat, ash, nitrogen-free extract including crude fi ber, and 
water), pods, and straw. He compares the soybean with fava 
beans (Vicia Faba, die Saubohne) and with common peas 
(Erbsen) in terms of nutritional composition, total yield, and 
yield of protein and fat. “Fava beans produce, on average, 
2,000 kg of seeds per acre, yielding 497 kg of protein and 
33.4 kg of fat. Peas produce, on average, 1,920 kg of seeds 
per acre, yielding 436.224 kg of protein and 38.392 kg of 
fat. The soybean produces, on average, 3,210 kg of seeds per 
hectare [107 bushels/acre!], yielding 1,120.29 kg of protein 
and 587.109 kg of fat.” He concludes that the soybean has 
the potential to produce a much larger quantity of nutrients 
than fava beans or peas. Address: Dr., Central Agricultural 
Experiment Station, Bavaria, Germany.

131. Wollny, E. 1879. Anbauversuche mit der Sojabohne 
(Soja hispida Mnch.) [Agronomic trials with the soybean]. 
Zeitschrift des Landwirthschaftlichen Vereins in Bayern 
69:56-60. Feb. [Ger]
• Summary: In the past year, I have carried out several 
agronomic trials with the soybean at the agricultural 
experiment fi elds of the technical college, primarily for the 
purpose of determining to what extent this useful plant can 
be cultivated to an advantage under local climatic conditions 
which in fact are not favorable for its fl ourishing, and for 
determining which soil conditions may be most supportive 
of its growth. With regard to other questions that concern 
the cultivation and the value of the bean as a foodstuff 

and a feed, these must unfortunately be refrained from 
because the amount of seeds that are available was only a 
small one. In the next year, though, I hope that the trials 
will take place with a greater extent and I hope to be able 
to make contributions about the material composition and 
the treatment of this cultivated plant which seems to be 
important for Central Europe.
 The majority of the soybean seeds were obtained 
from Professor Haberlandt in Vienna, who has since 
passed away, and a smaller quantity was obtained from 
the Central Agricultural Experimentation Station for the 
Kingdom of Bavaria in Munich (die Landwirthschaftliche 
Centralversuchstation für das Königreich Bayern in 
München).
 Within each variety, the largest seeds were sorted out for 
sowing, since the seeds of each variety that originated from 
different sources of supply had been mixed together out of 
an abundance of caution in order to prevent inequalities from 
emerging in the capability for development in the beans that 
were caused by the vegetation conditions at the cultivation 
location.
 All in all, four varieties were used for the cultivation, 
and specifi cally with
 Yellow seeds
 Brownish-red seeds
 Black round seeds
 Black elongated seeds
 The soil in which these varieties were fi rst of all 
cultivated consisted of humus-rich diluvial limestone sand, 
mixed together with limestone pebbles up to the size of a 
hazelnut. The thickness of the topsoil amounted to only 
approximately 20 cm. The subsoil, which was limestone 
detritus down to a great depth, was extremely permeable for 
water.
 Since the soil had already been loosened by means 
of the spade in the autumn of 1877 and had once again 
been worked in April 1878, it was fertilized at the end of 
that month with a mixture consisting of 2/3 Peru guano-
superphosphate and 1/3 potassium sulfate at a concentration 
of 200 grams on a plot of 4 square meters (10 Zentner per 
hectare) and was planted with the beans on May 7. In so 
doing, the Dibbelkultur was followed in which through the 
use of a pattern, squares of 25 cm on a side are drawn and 
the seeds are placed precisely at the corners at a depth of 5 
cm, such that every plant receives a standing area of 625 sq. 
cm.
 In order to also determine the infl uence of the soil 
conditions on the development and the yields of the plants, 
in an additional experiment the cultivation was carried out 
on plots that were artifi cially laid out with soils of different 
physical properties. In addition to the usual experimental 
fi eld soil (humus-rich limestone sand), the following were 
used within this context:
 Pure limestone sand, of a whitish-gray color, originating 
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from the Isar, consisting for the most part (84.6%) of calcium 
carbonate.
 Loam, brick clay from Berg am Laim (near Munich) of a 
dark yellow color.
 Quartz sand from the area around Nuremberg, in a dry 
condition, with a white color, composed exclusively of grains 
of quartz from its form as dust to the size of a rapeseed.
 Peat from the Dachau-Schleissheim Moor near Munich, 
in broken-up, more or less powdered condition, containing 
approximately 75% organic substance.
 According to the mechanical analysis, these types of 
soils demonstrated the following composition:
 A table follows with column headings of: Mesh width of 
the sieve. Humus-rich limestone sand. Pure limestone sand. 
Loam. Mesh width of the sieve, and Quartz sand; and rows 
of I. Large gravel. II. Medium gravel. III. Fine gravel. IV. 
Large sand. V. Medium sand. VI. Fine sand. VII. Elutriable 
portion [Note 1. The portion that can be washed away].
 Note 2. The numbers in this table are given as 
percentages to three decimal places. The writer basically 
fi ltered the various soils or media using different sized 
meshes and analyzed how much of each size each medium 
was composed of.
 These soils were also worked twice and, in order 
to achieve the greatest possible concurrence with the 
quantitative plant nutrients, were also fertilized with the 
mixture that was described above at the concentration as 
indicated.
 The cultivation then took place just as in the fi rst trial.
 During the vegetation period, the weather was relatively 
unfavorable, to the extent that the temperatures were 
generally low and a great deal of precipitation occurred 
continuously.
 At the beginning, the development of the bean plants 
proceeded only slowly, but with the increasing temperature, 
this carried on very abundantly.
 Out of the seeds that were planted, the following came 
up: A table follows with these entries:
 Yellow Soybeans
 Humus limestone sand
 Pure limestone sand
 Quartz sand
 Loam
 Peat
 Brown Soybeans
 Humus limestone sand
 Pure limestone sand
 Quartz sand
 Loam
 Black Round Soybeans
 Humus limestone sand
 Black Elongated Soybeans
 Humus limestone sand
 The yellow and brown varieties demonstrated stems 

that stood upright with branches that were spread far apart 
with numerous leaves, while the black-seeded varieties 
developed plants that were more lying and entwining but 
likewise richly foliated. Overall, in spite of the relatively far 
distance between the plants, the shading of the soil was to 
be indicated as superb. The blossoming occurred from late 
July to early August. The setting of the pods was a very rich 
one. The vegetation extended until deep into the autumn. 
Only the yellow and the round black-seeded varieties became 
completely mature in the fi eld, the latter being the earliest 
(October 6). On the remaining plots, the pods did in fact 
change color, but the majority of the leaves were still green 
at the time of the harvest (October 21-30). The plants that 
were pulled out of the soil with a portion of the roots were 
tied into bundles and, protected against the infl uences of the 
weather, were hung in a shed to continue to mature, which 
proceeded superbly.
 The cultivation of the soybean as a green fodder plant is 
especially to be recommended.
 Furthermore, the above table indicates that the size 
of the seeds has considerably improved with the local 
cultivation. Whether or not the seeds maintain the high 
fat and protein content of the original seeds planted and 
whether or not the results maintain the general validity of 
the previous trials is to be the subject of additional and more 
comprehensive experiments in coming years, the results of 
which I propose to report in due time.
 Note 3. Translated by Philip Isenberg (MM, CT), Long 
Beach, California. Address: Professor, Munich, Germany: 
Mittheilungen aus dem landwirthschaftlichen Laboratorium 
und Versuchfelde der technischen Hochschule in Muenchen.

132. Hecke, W. 1879. Preussische Provinz Schlesien: 
Proskau [Prussian Province of Silesia: Proskau]. Wiener 
Landwirthschaftliche Zeitung (Vienna) 29(10):98. March 8. 
[Ger]
• Summary: Klein-Tinz bei Domslau (Breslau District) 
(today’s Tyniec Maly near Domaslaw, county of Wroclaw, 
Poland). Agricultural Inspector (Oekonomieinspector) 
Th. Scholtz reports in Landwirth, 1879, no. 3 that the s. 
[soybean?] has proven itself to be thoroughly well suited to 
the climatic conditions there. Sown at different times from 
April 20 to May 20, the fi rst sowings did not perceivably 
suffer from frost that occurred, while in comparison, beans 
that had been planted froze.
 Proskau (today’s Prószków, Poland). The agricultural 
councilor [Oekonomierath] Mr. F. Schnorrenpfeil, 
administrator of the imperial Domaine Proskau, reports 
(Der Landwirth, 1879, no. 16) that with seeds of yellow 
and brown S. [Soybeans?] which were obtained from 
Prof. Haberlandt in 1876 and since that time have been 
reproduced, a trial was already set up there in the open 
fi eld, and in Proskau, 3.53 ares with a dry, low in humus, 
coarse-grained gravel soil and in Schimnitz (today’s Zimnice 
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Wielkie or Zimnice Male, Poland), 2.27 ares on Oder alluvial 
soil with soil of the best kind, one seed was sown with a seed 
drill at each planting site at both locations at 47 centimeters 
and 15 centimeters, which for Proskau was at best a proper 
growing space but for Schimnitz was a growing space that 
was around half too small. The sowing in Proskau was on 
April 15 and in Schimnitz on April 28. During the night of 
May 9 to 10, it got down to -2.5º C. Potatoes in Proskau 
froze all the way to the ground. But the soybean plants 
(Sojapfl anzen) stayed green and continued to grow. Later on, 
they also withstood intense drought on that small amount of 
land. Rabbits and mice loved the plant, and the sheep also 
insisted upon nibbling on the green leaves. Cutting with a 
sickle began around September 14 and was ended on the 
25th. The S. [soybeans?] stood in sheaves (Puppen) until 
October 1, on which day they were reaped. Proskau delivered 
72.5 kilograms of seeds, and therefore 20.53 Meterzentner 
[2,053 kg] per hectare, and Schimnitz 50 kilograms, and 
therefore 22.02 Meterzentner [2,202 kg] per hectare. The 
weight per hectoliter rose with respect to the seeds that had 
been obtained from Vienna, as it amounted to 76 kg, as 
did the weight of the individual seed, which weighed 238 
milligrams on average (2.5 times more than the original 
Chinese seeds and 1.6 times more than the seeds from 
Vienna). The protein content and fat content also increased in 
1878, since Dr. Weiske found, admittedly with a lower water 
content than with the aforementioned analyses:
 A table follows with the three columns: protein, fat 
(including an entry “Not yet determined”) and water. The 
four rows are: Brown in Proskau, Brown in Schimnitz, 
Yellow in Proskau, and Yellow in Schimnitz.
 The brown soybeans in Proskau contained 35.44% 
protein, 20.16% fat and 3.81% water.
 The yellow soybeans in Proskau contained 41.44% 
protein, 18.84% fat and 4.54% water.
 The straw and the pods were fed to the sheep and 
everything was gladly consumed with the exception of the 
strongest parts of the stems. In 1879, 6 hectares are to be 
planted with the S. [soybean?], with 1 seed every 0.1 square 
meter, and thus 20 to 24 kilos per hectare.
 Prof. W. Hecke
 Note 1. Proskau is German for Proszkow, a town in 
Opole County in southwestern Poland. The town is located 
in the historic Upper Silesia region, about 10 km (6.2 mi) 
south of Opole. Schlesien is German for Silesia. From 1742 
to 1945 it was in the eastern part of Germany and was a 
Prussian province. Today its capital is Warsaw (Wroclaw).
 Note 2. This is the earliest article seen (March 2020) 
in the AustriaN Newspapers Online (ANNO) database that 
contains the German word Sojapfl anzen (Soybean plants). 
This word appears in 9 issues of these newspapers from 1879 
to 1971.
 Note 3. Translated by Philip Isenberg (MM, CT), Long 
Beach, California. Address: Prof. [Vienna].

133. Hecke, W. 1879. Die Sojabohne im Jahre 1878. III. [The 
soybean in the year 1878. III (Continued–Document part II)]. 
Wiener Landwirthschaftliche Zeitung (Vienna) 29(11):109. 
March 15. [Ger]
• Summary: (Continued): Just like the trials of 1877, those 
of 1878 prove that in spite of the generally cool and wet 
weather, the soybean plant (Sojapfl anze) does indeed achieve 
maturity on extensive sections of the land. The soybean 
(Soja) matured in the broad area of the corn growing 
region, in addition to the coastal lands, where it was already 
harvested in September, toward the end of September, or 
in early October and even the cultivation on a large scale 
did not have to be subjected to any diffi culties or risks on 
average in that area. But even in the adjacent area, very 
many successful trials emerged, such that the soybean could 
be cultivated there at minimum on the part of small farmers. 
Only decidedly harsh areas had to do without the cultivation 
of this valuable stranger, but even they are capable of using 
the soybean, whether as a human food or as fodder for 
livestock, if only the extensive, warmer plains would take 
hold of its cultivation, because just as corn is shipped on a 
massive scale from America to England, and from Hungary 
to Austria and Germany, so too the soybean would easily 
fi nd its way from the warmer areas to the most remote of 
mountain valleys.
 The soybean plant (Sojapfl anze) also distinguished itself 
in 1878 through a rich setting of fruit (Fruchtansatz). As 
was proven, the propagation continued to be a large one. But 
even through the large propagation, the profi tability of the 
plant has still not yet been proven. It must be demonstrated 
through fi eld cultivation just how large its relative yields turn 
out in and of themselves, and specifi cally in comparison with 
plants which place similar demands upon the culture medium 
(Culturmittel), such as corn, beans, green beans (Fisolen), 
and similar, whereby it goes without saying, however, that 
the high and highly valuable protein and fat content of the 
soybean always needs to be taken into consideration. As 
long as the trials are only carried out on small plots of a 
small number of square meters and the cultivation is perhaps 
effectuated on rich garden soils, the objection can be raised 
with respect to yields per hectare that have simply been 
calculated that drawing a conclusion from the small trial to 
the large-scale cultivation cannot be sound. In 1878, though, 
the cultivation was already carried out at several locations in 
the fi eld at a larger scale and with the same culture medium 
as for other crops (Früchte), and the success of such trials 
has to be considered to be decisive for the assessment of 
the yield capability of the soybean plant. Thus the yellow 
soybean yielded: A table follows with location names and 
fi gures in metric hundredweight (100 kg.) per hectare. The 
row headings are Marburg (today’s Maribor, Slovenia), 
Sándorház (Szt. Miklós) (probably today’s Sandra, 
Romania), Ungarisch-Altenburg (today’s Mosonmagyaróvár, 
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Hungary), Napagedl (today’s Napajedla, Czech Republic), 
Kwassitz (today’s Kvasice, Czech Republic), Proskau-
Schimnitz (today’s Zimnice district in Prószków, Poland), 
and Average. Thus:
 Marburg: 2,476 kg per ha.
 Sandorhaz: 3,000 kg per ha.
 Ungarisch-Altenburg: 2,500
 Napagedl: 3,746 kg per ha.
 Kwassitz: 1,958 kg per ha.
 Proskau-Schimnitz: 2,127 kg per ha.
 Average: 2,634 kg per ha.
 The economic creditworthiness category 
(Bonitätsklasse) and the yield of other crops in 1878 is not 
indicated for this example. It is therefore not possible to 
compare the yield of the soybean with other crops. All the 
same, the desire for the trials is that for the most part, fi elds 
of good composition are to be selected. But if it is taken 
into consideration that the yield of 26 metric hundredweight 
of seeds [the average from the table] already approaches 
that of the upper limit of yields that is at all possible which, 
however, is certainly not reached at those locations for 
grain, and furthermore that locations such as Ungarisch-
Altenburg do not at all distinguish themselves by especially 
large fertility, then it can indeed be assumed with some 
reliability that the yields with soybeans will exceed those of 
grain. The soybean requires a greater number of heat units 
(Wärmesumme) for its development than grain does, but as a 
result of that, it is in fact granted by the longer time to form 
organic material, and therefore to provide larger harvests of 
seeds, which also in fact holds true in a similar way for corn.
 The comparative trials that were carried out with 
soybeans (Sojabohnen) and green beans in Marburg and 
Rubbia (in today’s Savogna d’Isonzo, Italy) spoke in part 
for and in part against the soybean. In Marburg, the soil was 
perhaps too rich and the weather too wet; the competition 
between the soybean and [other] pulses therefore requires 
further trials. Incidentally, for many areas, the soybean will 
run up against little competition on the part of the usual 
pulses, such as in the extensive plains of Hungary. It is for 
this reason that the introduction of a sure, high-yielding pulse 
of such excellent composition as the soybean would be of 
very outstanding signifi cance.
 In 1878, the efforts by those who carried out the trials 
also went towards propagating the promising soybean to the 
greatest degree possible in order to have greater quantities 
of seeds available for sowing for upcoming cultivation, and 
thus it came to pass that in that year, as well, the precious 
seeds were used only in a very thrifty way as food for 
people and as livestock fodder. It was reported, though, that 
soyfoods (Sojaspeisen) that were prepared in a different way 
proved themselves to be very tasty, and furthermore that 
in several regions, the use as a coffee substitute met with 
particular approval. The main task of the soybean for human 
nutrition, though, lies in the fact that like no other crop, it is 

capable of bringing the necessary protein to the less well-off 
classes in the cheapest way, and likewise to also introduce fat 
to them in a cheap form. The methods of preparing soybeans 
and of fi nding corresponding combinations with low-protein 
and low-fat foods will turn out to be easy as soon as larger 
quantities of the beans come to the market.
 Footnote: I would make reference here to a combination 
of soy grits (Sojaschrot) and potatoes, which I had prepared 
last year and which tasted very delicious with the nutrient 
ratio of 1:4 (see “Die Sojabohne” [“The Soybean”], p. 107.)
 Note 1. This is the earliest article seen (April 2020) in 
the AustriaN Newspapers Online (ANNO) database that 
contains the German word Sojaspeisen (soyfoods). This 
word appears in 7 different issues of these newspapers from 
1879 to 1929.
 Note 2. This is the earliest article seen (April 2020) in 
the AustriaN Newspapers Online (ANNO) database that 
contains the German word Sojaschrot (soybean fl akes). This 
word appears in 914 different issues of these newspapers 
from 1879 to 2007.
 In view of the scant food of the low-paid workers in 
Silesia, the agriculturalist Mr. Schnorrenpfeil has calculated 
the nutrient content of the food consumption of a day laborer 
family in Schimnitz and shows the easy possibility of 
improvement through the addition of soybeans (Sojazusatz).
 Note 3. This is the earliest article seen (April 2020) in 
the AustriaN Newspapers Online (ANNO) database that 
contains the German word Sojazusatz (addition of soy) This 
word appears in 12 different issues of these newspapers from 
1879 to 1946.
 A table follows with the columns The family consumes 
daily in: Protein, Fat, Carbohydrates in Grams, and the rows 
Kilograms of potatoes, Kilograms of rye meal, Kilograms 
of tallow, Kilograms of pork, Total, But the requirement is 
(according to Settegast’s soon to be appearing third book, 
Die Landwirtschaft und ihr Betrieb [Agriculture and How 
it is Practiced]), What is lacking is consequently, and In 
contrast, too much is consumed of:
 Note 4. The table above shows a lack of protein and 
fat and an excess of carbohydrates consumed. The word 
“carbohydrates” is used frequently in this article.
 This type of diet is therefore insuffi cient, 
disadvantageous, and ineffi cient. Through the addition of 
soybeans, the desired composition can easily be created:
 A 2nd table continues with the rows Kilograms of 
potatoes, Kilograms of rye meal, Kilograms of soybeans, 
Kilograms of tallow and meat, and Total.
 Note 5. This table now shows a remedying of the above 
lack of protein and fat and the above excess of carbohydrates 
(Continued). Address: Prof. [Vienna].

134. Isono, Tokusaburo. 1879. On shoyu. Inaugural 
dissertation at Tokyo Imperial University, Japan. Published 
by the Dep. of Science in Tokio Daigaku. [1] + 25 p. Illust. 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    108

© Copyright Soyinfo Center 2021

(11 line drawings). 22 cm. https://babel.hathitrust.org/cgi/
pt?id=nnc2.ark:/13960/t44r36r25&view=1up&seq=1 [Eng]
• Summary: This book has been digitized and is now 
available in English on HathiTrust. On the title page: “6th 
Month of the 11th year of Meiji.” On the fi rst unnumbered 
page: “This Essay was printed at the end of the academic 
year 2537-38 (1877-78) as the graduating thesis, by 
Tokusaburo Isono, Senior student of that year, and printed 
by the Department of science according to the suggestion of 
Prof. R.W. Atkinson.”
 Page 1. “Few things are of greater importance in 
Japanese cookery than the peculiar kind of liquid produced 
by the fermentation of [soy] beans and wheat in a saline 
solution. This liquid is called sho-yu, to-yu, or hishiwo 
[hishio], but it goes almost universally throughout the 
country under the name of ‘Sho-yu.’ ‘Sho’ is derived from 
a word having the same pronunciation ‘Sho’ meaning the 
general of an army, and the word ‘yu’ means oil, therefore 
the term ‘Sho-yu’ signifi es that it is the oil which has the 
power of destroying the poisons of the food when it is 
cooked with this liquid, and resembles the general of an 
army who suppresses an insurrection and defends the country 
from invasion. It is of Chinese origin, and in that country 
there are a great many varieties prepared from different kinds 
of beans. I shall here mention some of the kinds.
 “1. To-yu is prepared by mixing 3 kin (weight) of boiled 
common white [soy] beans and 24 kin of wheat fl our, and to 
each 10 kin of this mixture 8 kin of common salt and 40 kin 
of water are added.
 “2. Daidsu-sho is prepared by mixing 1 to of powdered 
roasted white [soy] beans and 3 to of wheat fl our, and to 
every kin of this mixture 5 sho of common salt and a variable 
amount of water are added.
 “3. Sho-to-sho is prepared by mixing together the well 
washed adsuki [azuki] or red beans and leaving the mixture 
to stand for one year. Then it is mixed with salt and water 
and subjected to fermentation.”
 Page 2: In all the above preparations, the mixture of 
beans and wheat is made into koji before being mixed with 
common salt and water.
 “The Sho-yu or to-yu above mentioned is similar to the 
Japanese, except that the wheat is not roasted and is more 
fi nely divided;”
 “For the preparation of sho-yu were required two 
vegetable substances viz. beans and wheat, and an organic 
body, viz. sodic chloride or common salt. I shall consider 
each of these necessary materials separately before speaking 
of the preparation of sho-yu.
 “Wheat: It is said that barley gives a much better taste 
to sho-yu than wheat, but on account of the diffi culty of 
removing the husk from the former, the latter is almost 
universally used for commercial kinds.” Wheat “is the most 
important part of Japanese food next to rice.” Page 3: He 
then analyzes the chemical composition of wheat as follows:

 “Water 13.77%
 “Starch 61.46%
 “Dextrin 5.41%
 “Nitrogen 9.29%
 “Fat 1.16%
 “Cellulose 2.25%
 “Ash 1.96%
 “Extractive matter 5.75%
 “Ash of the extract 0.85%.
 Pages 3-4: Beans: Beans are almost as important 
vegetable products as rice and wheat. They are mostly used 
as food in the form of to-fu, which is prepared by extracting 
the beans with water after grinding in a stone mill; the 
extract is boiled, and the albuminous matter coagulated by 
what we call nigari, or a mixture of magnesic sulphate and 
chloride [magnesium sulfate and magnesium chloride]. There 
are seven different kinds of [soy] beans of which only three 
are used in sho-yu manufacture. (a) Those generally used are 
the common white beans, daidzu or ki-daidzu (large yellow 
beans), which are sown in winter and ripen at the beginning 
of autumn. (b) Natsumame (summer beans) so called 
because they ripen at the end of summer. (c) Lastly kuri-
mame (chestnut bean) rarely used, and so called as their taste 
somewhat resembles that of the chestnut. This bean is larger 
than the kinds mentioned above and has a purple tinge. It is 
said to produce a better tasting sho-yu than any other kinds 
of bean but it is seldom used as it is dearer. They are sown at 
the end of the winter, especially along the sides of the dykes 
that separate the rice-fi elds, but also in special soils. This is 
done by making successive notches by means of a wooden 
rod, dropping 4 or 5 seeds into it, and covering with wood 
ashes mixed with manured soil. The following is an analysis 
of [soy] beans used for sho-yu manufacture... They were 
dried at 100ºC, powdered, and subjected to analysis -
 “Starch 32.22%
 “Dextrin 2.58%
 “Nitrogen 6.61%
 “Albumenoids 41.30%
 “Fat 15.37%
 “Cellulose 5.24%
 “Ash 4.47%
 “Determining the water in the original beans I found it 
to be 9.64%.
 Page 4: “Common salt is indispensable as an article of 
food in Japan as well as well as in other parts of the world. 
There are three kinds of common salt in commerce differing 
in purity and in the mode of preparation:
 “1. Common kind, sold in straw bags... This kind 
contains all the compounds which sea water contains as 
it is obtained by merely evaporating sea water to dryness. 
Among the impurities the magnesium salts are very large 
in amount, for when the bags are placed over a dish, after 
a while we fi nd a large quantity of magnesium salt, which 
has deliquesced by attracting moisture from the air, within 
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the dish. These deliquesced salts are called ni-gari (derived 
from the word nigashi [or nigai] signifying bitter, as the 
magnesium salts are bitter to the taste). This nigari is used in 
precipitating to-fu as I stated before on page 3. This impure 
kind of salt is most largely used while the other two are only 
used by rich men or nobles.
 “2. Yaki shiô or burnt salt...
 “3. The Kwa-yen, or fl ower salt,...”
 Page 5: “... in Japan the salt is obtained almost entirely 
from sea water. The most celebrated salt working districts are 
Ako in Harima, Kashino in Bizen, and Giôtoku in Musashi...
 Pages 7-12: A typical process for the preparation of salt 
in Japan is described. This nigari is used in precipitating to-
fu...”
 On page 8 is a very interesting full-page illustration of 
a Japanese man making salt. He has a shoulder pole with a 
wooden bucket attached to each end using a rope.
 On page 9 is another illustration of a man making salt.
 Page 12: “I have made one analysis of the common 
kind of salt costing 0.7 to 0.8 sen per sho, with the following 
results.
 “MgSO4 7.51%
 “MgCl2 1.74%
 “KCl 2.04%
 “NaCl 73.00%
 “Insoluble matter (sand, calcium sulfate, etc.) 0.17%
 “H2O & organic matter 15.61%
 “Shoyu: Although shoyu is usually bought by the 
manufacturer by the citizens, many farmers in the country 
make it on a small scale in their houses. The preparation of 
such kinds of sho-yu is slightly different from that carried 
out on a large scale. I shall describe here the preparation on 
the small scale, translating from the book called Koyeki-
kokusan-ko, by Okura Nagatsume [Observations on the 
Extension of the Useful Productions of the Country, 1884, 
Osaka; contains at least 8 volumes] who says that it is more 
economical to make the sho-yu at home when the family 
consists of more than 3 persons. The process is as follows:–6 
sho of unhusked barley are roasted, and half of this is 
roughly ground by the hiki-usu [quern, hand-turned stone 
mill] (which is the common apparatus for grinding fl our in 
the family). The apparatus is represented [schematically] 
in Fig. 5. It consists of 2 solid cylinders of sandstone about 
1 shaku [1 shaku = 30.3 cm or 11.93 inches] in diameter 
and 5 [sic] shaku thick, and these two cylinders (A&B) 
have very rough surfaces where they come in contact... The 
upper cylinder is made to revolve over the lower one on 
a pivot fi xed in the lower one and fi tting into a hollow in 
the upper one. Thus on revolving the handle (h) by hand, 
the upper stone revolves upon the lower one with (C) as 
an axis. By turning this and adding barley through the hole 
(a), it is reduced to a rough powder. The barley thus treated 
is mixed with 6 sho of boiled [soy] beans and made into 
koji. This koji making can be done from June to August by 

placing straw mats in the corner of the house or in a cellar 
upon which the mixture of grains is spread in a layer about 
1.5 sun [1 sun = 0.0994 feet] thick. When the operation is 
performed in summer no covering is required... if the grains 
are sprinkled over with the ash of “sugi”-leaves, it gives 
better koji with greater ease.” Note: Sugi is the Japanese red 
cedar (Cryptomeria japonica), a large evergreen tree. “;... 
after three days we shall fi nd the grains covered with a white 
mould; then we break down the masses with the hand and 
leave for two days when it is completely converted into koji. 
The mass is again broken down by hand, dried in the sun, 
and preserved” (Continued). Address: Student in the Senior 
Class of Chemistry, Dep. of Science, Tokio Daigaku [Japan].

135. Isono, Tokusaburo. 1879. On shoyu (Continued–
Document part II). Inaugural dissertation at Tokyo Imperial 
University, Japan. Published by the Dep. of Science in 
Tokio Daigaku. [1] + 25 p. Illust. (11 line drawings). 22 
cm. https://babel.hathitrust.org/cgi/pt?id=nnc2.ark:/13960/
t44r36r25&view=1up&seq=1 [Eng]
• Summary: (Continued): “To 12 sho of the koji thus 
prepared, 3 sho of common salt, and 18 sho of water are 
added, and mixed in a wooden tank. Sometimes 21 sho of 
water are added but this gives sho-yu of inferior taste; for the 
best sho-yu 16.2 sho to 16.8 sho of water are used. During 
the standing of the mixture, it should be frequently stirred.
 On page 14 two line drawings take up the whole 
page. Fig. 6. A man is about to crumble koji, which is on a 
straw mat on his fl oor. Fig. 7. A woman is standing behind 
a traditional raised earthenware Japanese stove stirring 
something in a metal pan.
 On page 15 are two line drawings: Fig. 6. A man is using 
a bamboo basket to extract shoyu from moromi (unfi ltered 
shoyu or mash). Fig. 7. A man is stirring moromi in a barrel 
using a special tool named a maze-bo or kai.
 Page 16: “Another method is described in the book 
called Bankin-sangyo bukuro. 1 koku of wheat is roasted, 
roughly ground, and mixed with 1 koku of beans (boiled) and 
made into koji. When this is done it is mixed with 2 koku of 
water and 8 koku of common salt, and the mixture is stirred 
every day with the kai and left for at least 60 days. The 
manufacture is best conducted during the summer, fi nishing 
at the end of the autumn. When fi ltered it gives about 2.6 to 
2.7 koku of sho-yu. This shoyu is called Ki sho-yu (nascent 
sho-yu); it has a very nice taste and does not produce any 
mould during the hottest summer. However if such sho-yu 
were sold by the maker, it would be a loss to him rather than 
a gain.”
 “There is another kind of sho-yu called Tamari-jiwo-
yu which is prepared with koji make from barley and black 
beans... This sho-yu has a much better taste than the common 
kind, but it costs more.
 “The largest sho-yu producing district is Sakai, in 
Idzumi, where three kinds are made, classifi ed according to 
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their quality and taste. Those which come from Yatsuhama 
in Bizen, Ozaka, and Shirako and Matsuzaka in Ishe are 
black-bean shoyu, or tamari-zio-yu [tamari sho-yu?], and 
are esteemed as the best qualities; in these places also the 
common shoyu is esteemed. Nagoya, in Owari, and Uyeda 
[Ueda], in Shinano, are also large sho-yu producing places.” 
The shoyu from Noda in Shimôsa and from other districts 
near it, is called Jimawari-shoyu.
 Page 18: A description of sho-yu making at Takinogawa, 
Oji, and how to make koji in hiro-buta in a muro.
 Page 19: A sho-yu factory in Osaka visited by the 
author; he obtained information from the workmen. He 
conducted analyses of three samples of moromi from this 
factory.
 Page 23: He says that shoyu called Kikko-man, which 
came from Noda in Shimôsa, is the best that can be found in 
Tokyo. Address: Student in the Senior Class of Chemistry, 
Dep. of Science, Tokio Daigaku [Japan].

136. Societe des Sciences, Agriculture et Arts de la Basse-
Alsace, Bulletin Trimestriel. 1879. Communìcation de M. 
Wagner sur la fève Soya [Mr. Wagner’s communication on 
the soybean]. 13(2):183-84. [Fre]
• Summary: Concerning various communications, Mr. 
Wagner submits to the Society some soybeans (fèves soya) 
that he harvested last year in his garden. This plant, that 
the Botanical Garden of Strasbourg (Jardin botanique du 
Strasbourg) has possessed for almost 50 years, is of Chinese 
origin, has been known as a forage plant in Europe only 
since the Vienna Exposition of 1873, when Dr. Haberlandt 
fi rst cultivated it and obtained some unexpected results. The 
tests made on a large and small scale rapidly yielded such 
favorable results that the newspapers in Austria could not 
recommend enough the cultivation of this plant. Here are the 
advantages that are found in this new legume, whose seeds 
are smaller than ordinary peas but resemble them, except for 
the color, which is quite variable: some are yellowish green, 
some red (des rouges), some white, and some even black.
 Their yield is superior to that of all other legumes; 
they bear up to 200 pods per stem, and each contains 2 or 
3 beans. The beans, the hay, and even the straw distinguish 
themselves by an extraordinary richness in nourishing 
principles. They resist the drought of summer as well as 
frosts; they succeed in all soils, but do better in light soils 
than in clay, and recommend themselves because of this to 
relatively poor terrains. One must especially avoid freshly 
manured soil. By its beans as by its stem and leaves, the 
soybean promises a forage of the fi rst order. It should be 
sown from April 15-20, in rows spaced 40-50 cm apart 
with 40-50 cm between beans in each row. One lone bean 
would suffi ce, but it is more prudent to plant two. Bury 
them about 4 cm deep; there is no need for support, the stalk 
being strong and rigid. It ripens in the end of August and 
September. According to an agricultural journal of Breslau, 

here is the chemical composition of the soybean, that, 
compared to other legumes, shows an extraordinary richness 
in protein and fat: A table compares soybeans, lentils, 
vetches, lupins, and peas according to their content of water, 
nitrogenous materials (Matières azotées, protein), fat, starchy 
material [carbohydrates], cellulose, and ash.
 Mr. Buchinger wonders if this legume, of Indian rather 
than Chinese origin, is really suited for our climate in Alsace.
 Mr. Wagner makes the observation that up to now 
the soybean has succeeded well in Austria, and that in 
1878 he was unable to plant his seed until mid-May and it 
nevertheless ripened completely.
 After this communication, Mr. Wagner distributes to 
various members a certain quantity of this bean, the product 
of his last year’s harvest, so that each can try some.
 Note 1. This is the earliest French-language document 
seen (Dec. 2002) with the word “Soya” in the title.
 Note 2. This is the earliest French-language document 
seen (Dec. 2020) that uses the term Matières azotées to 
refer to nitrogenous materials / proteins in connection with 
soybeans.
 Note 3. This is the earliest French-language document 
seen (Oct. 2004) that mentions red soybeans.
 Note 4. This is the earliest French-language document 
seen (Dec. 2014) that mentions the work of Dr. Friedrich 
Haberlandt with soybeans.
 Note 5. In 1871 Prussia annexed Alsace and Lorraine 
from France as it formed the new Unifi ed German Empire. 
Nevertheless, this document (in 1879) was published in 
French. Address: Alsace.

137. Weiske, H.; Dehmel, B.; Schulze, B. 1879. 
Futterausnutzungsversuche mit Sojabohnen-Stroh und 
Schalen, ausgefuehrt auf der Versuchs-Station Proskau 
[Fodder utilization trials with soybean straw, and hulls, 
carried out at the Proskau Agricultural Experiment Station]. 
Journal fuer Landwirtschaft 27(4):511-20. [3 ref. Ger]
• Summary: Speaker: H. Weiske.
 The soybean (Sojabohne) that was imported by 
Haberland [sic–Haberlandt] in 1875 from Japan and China 
to Europe has in recent times, according to various trends, 
been the subject of in-depth trials and discussions. Numerous 
reports about its growing, its yields, and about other 
observations that have been made with its cultivation may 
be found published in the various agricultural journals. On 
the other hand, experiments about the fodder value and the 
digestibility of this plant are thus far not yet present.
 And therefore, also according to this trend to research 
the value of the soybean plant (Sojabohnenpfl anze), the 
following feed utilization trials were carried out at this 
experiment station:
 Two normal, fully-grown wethers [castrated rams] of the 
Southdown-Merino cross served as experimental animals. 
They were located in the chutes (Zwangsställen) [apparently 
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very narrow enclosures usually used for slaughtering 
purposes, thus allowing the animal very little freedom 
of motion] that have already been repeatedly described 
earlier and received as feed exclusively soybean pods 
(Sojabohnenschalen) in a fi rst trial period and exclusively 
soybean straw (Sojabohnenstroh) in a second trial period. 
For the fodder material concerned, we are grateful to the 
estate of the Distinguished Agriculturalist (Oekonomierath) 
Mr. Schnorrenpfeil, which in 1878 had planted yellow and 
brown-seeded varieties of soybeans (Sojabohnenvarietäten) 
at the Proskau Manor (Dominium Proskau) and the 
Schimnitz Outlying Estate (Vorwerk Schimnitz) [in today’s 
Zimnice Wielkie, Poland] and made the observations thereby 
that have already been reported other places. (Footnote: Der 
Landwirth [The Farmer], published by Korn, 1879, No. 16.). 
The Proskau plants were grown on a dry, low-humus, large-
grained gravel soil which for approximately twenty years had 
belonged to a pasture that had been planted with fruit trees 
and had been turned over [i.e. plowed] in March 1878. The 
Schimnitz plants, on the other hand, originated from a plot of 
land of upper alluvium which, with regard to mixture, depth, 
and cultivation, represents a soil with the best conditions. 
With the feed utilization trials with soybean pods (Period 
I), the pods from both the Proskau plants and the Schimnitz 
plants were fed, both of them mixed together in equal parts, 
while in the subsequent second period (feed with soybean 
straw), only the Schimnitz plants arrived at being used, 
as their leaves had kept well and only the pods had been 
removed from them. his fodder, when analyzed according to 
the usual methods, yielded the following composition in a 
dry state:

[Translator’s note: “ether extract” here and below refers to 
crude fat.]
 Aside from these soybean pods (Sojabohnen-Schalen) 
and straw that were fed in Periods I and II, analyses were 
also made of entire soybean plants (Sojabohnenpfl anzen), the 
seeds of which had not achieved maturity (Footnote: Which 
had grown in the Botanical Garden of the Proskau Academy 
(Botanischer Garten der Academie Proskau)) (soybean hay) 
(Sojabohnenheu), and furthermore analyses were carried 
out of the soybean stems (Sojabohnen-Stengel), leaves, and 
seeds, and within that context the following results were 
achieved:
 Table no. 2: See next page

 According to the observations by the Distinguished 
Agriculturalist Mr. Schnorrenpfeil, one brown-seeded 
soybean plant bore 4 pods with three seeds, 40 pods with 
two seeds, and 32 pods with a single seed, and thus all 
together 76 pods with 124 mature seeds. Prof. Wilhelm 
(footnote: Wiener landwirthschaftliche Zeitung [Vienna 
Agricultural Journal], 1879, no. 15) furthermore reports that 
one yellow-seeded soybean plant that was cultivated by him 
which weighed 84.814 g in an air-dried state possessed 108 
pods with 208 seeds. The individual parts of this plant were 
present in the following proportions: the weight of the roots 
amounted to 3.32%, that of the stem and the leaves 41.65%, 
that of the pods 13.51%, and that of the seeds 41.52%.
 Period I: from January 8 to 23, 1879. Fodder per 
day and per head with 1,000 g air-dried = 831.70 g dried 
soybean pods [translator’s note: it appears that with this 
measurement and those that follow in the tables below, the 
samples were fi rst air-dried, weighed, and a percentage 
was applied with respect to an oven-dried sample with zero 
moisture, thus giving one fi gure for “air-dried” and another 
fi gure for “dried”]. Both experimental animals ate the pods 
that were presented to them immediately and visibly did 
so gladly, without ever leaving anything left over. The 
days from January 8 to 15 served as a pretrial, while those 
from January 16 to 23 served as the actual trial period. 
The intestinal excrement of each one of the wethers was 
collected quantitatively daily, was weighed, was mixed in 
equivalent amounts, and was subjected in the usual way to 
dry substance determination and analysis.
 The quantity of the feces amounted as follows:
 [A table follows with the daily weights of the feces that 

were fresh, air-dried, and dried of 
each of the two wethers for each 
day from January 16 to 23 and the 
averages per day.]
 The moisture-free substance of 
these feces had the following 
contents:
 Table no. 3: See next page.
 According to this, the daily 
intake and outfl ow of the 

two experimental animals can be calculated for the 
purpose of the determination of the digestion coeffi cients 
(Verdauungscoëffi cienten) for the soybean pods as follows: 
[Two tables follow, each comparing the digestion coeffi cients 
of each of the wethers for the seven constituent components 
of the fodder by comparing their content in grams in the 
soybean pods and subtracting their content in grams in the 
feces to arrive at both the content in grams that was digested 
and the percentage of the fodder that was digested.] On 
average, what was digested from the soybean pods was 
consequently: 61.83% of the dry substance, 62.63% of the 
organic substance, 44.37% of the nitrogenous nutrients, 
57.19% of the ether extract, 50.74% of the crude fi ber, 
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73.06% of the nitrogen-free extracts, and 54.02% of the 
mineral substances.
 The digestibility of these pods was therefore not 
unfavorable. With the exception of the nitrogenous nutrients, 
all of the components of it were utilized at a rate of more 
than 50%, such that the composition of the digestible 
components of this fodder, and therefore the actual nutrients, 
is composed as follows:
 Table no. 4: See above. (Continued). Address: Proskau.

138. Weiske, H.; Dehmel, B.; Schulze, B. 1879. 
Futterausnutzungsversuche mit Sojabohnen-Stroh und 
Schalen, ausgefuehrt auf der Versuchs-Station Proskau 
[Fodder utilization trials with soybean straw, and hulls, 
carried out at the Proskau Agricultural Experiment Station 
(Continued–Document part II)]. Journal fuer Landwirtschaft 
27(4):511-20. [3 ref. Ger]
• Summary:  See next page.  (Continued):
 Period II: from January 24 to February 15. Fodder per 
day and per head with 1,000 g air-dried = 805.40 g dried 
soybean straw.
 This fodder, too, was also very gladly accepted by the 

experimental animals, and in 
fact they visibly preferred it 
even more than the pods. The 
administering of the soybean 
straw took place in the cut state 
as chaff in order to make it easier 
for the animals to take in the 
feed and in order to provide a 
better mixture of the stems with 
the leaves. The result of this was 
that at the same time, the feed 

that was provided was always completely consumed 
and nothing was ever left over, in spite of the fact that 
the lower parts of the stem of the plants had already 
greatly lignifi ed (verholzt) [i.e. become woody and 
hard]. (Footnote: In contrast to this, the Distinguished 
Agriculturalist Mr. Schnorrenpfeil (op. cit.) reports that 
the soybean straw that he had fed to sheep for a long 

time in the uncut state was in fact likewise gladly eaten, but 
that the lower, thicker parts of the stems from it remained left 
over.) One hundred of these soybean plants which had been 
cut with a sickle approximately one to two inches above the 
ground and from which the pods had been removed weighed 
2,582.4 g in their dry state and contained 1,494.6 g or 58% 
dried leaves and 1,087.8 g or 42% dried stem with the 
composition that was already provided above.
 The days from January 24 to February 7 served once 
again as a pretrial, in comparison with February 8 to 15 
which served as the actual trial period. The solid excrement 
of both of the experimental animals was quantitatively 
collected and was processed in the usual way.
 The weight of these feces amounted to the following:
 [A table follows with the daily weights of the feces that 
were fresh, air-dried, and dried of each of the two wethers for 
each day from January 8 to 15 and the averages per day.]
 In the dried state, these feces contained:
 See next page: 8.38%
 According to this, from the daily average intake and 
outfl ow of the two experimental animals, the following 
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digestion coeffi cients can be calculated for the soybean 
straw:
 [Two tables follow, each comparing the digestion 
coeffi cients of each of the wethers for the seven constituent 
components of the fodder by comparing their content in 
grams in the soybean straw and subtracting their content 
in grams in the feces to arrive at both the content in grams 
that was digested and the percentage of the fodder that was 
digested.]
 On average, what therefore arrived from the soybean 
straw for digestion was: 54.93% of the dry substance, 
57.95% of the organic substance, 60.81% of the nitrogenous 
nutrients, 62.21% of the ether extract, 33.60% of the crude 
fi ber, 69.02% of the nitrogen-free extracts, and 36.32% 
of the mineral substances. From these fi gures, it emerges 
that this fodder was digested even far better than the 
previous one. In spite of the presence of the tough stem, 
the digestibility is as favorable as we come across in good 
hay made from clover or meadow hay. Only with the crude 
fi ber does proportionately get less dissolved, a circumstance 
that presumably is to be traced back to this soybean straw’s 
content of at times greatly lignifi ed stems. The quantity of 
digestible components, and therefore of the actual nutrients 
which are contained in this fodder, was calculated on the 
basis of the trials indicated above as follows:
 See above: [Table goes here: Nitrogenous nutrients 
5.81%]
 From these feed utilization trials, the main point that 
emerges without a doubt is that with the feeding of our 
ruminant agricultural domesticated animals, both the pods 
and the straw of the soybean are to be used with advantage, 
and that in particular the latter represents a valuable fodder 
that is nearly equivalent to normal hay made from clover and 
meadow hay.
 With regard to the yield of dry fodder substance, the 
following may be worthy of mention: with the soybeans that 
were planted in Poskau [sic, Proskau] and Schimnitz, the 

Distinguished Agriculturalist 
Mr. Schnorrenpfeil (op. cit.) 
calculates that on the area of one 
Prussian morgen [approximately 
0.26 hectares or 0.63 acres], 
there stood 34,560 plants. Since 
according to the fi gures indicated 
above, one hundred plants then 
correspond to 2.58 kilos of dry 
straw excluding pods, it can 
then be further calculated that 

892 kilos of dry straw would be harvested per Prussian 
morgen, a volume of fodder that in any case is very 
much worthy of attention.
 [A series of tables follows, with the titles and very brief 
summaries indicated here.]
 Analytical Data
 A.

 1. Fodder Determination of nitrogen content through 
extraction with sodium hydroxide solution of the pods, straw, 
hay, yellow seeds, brown seeds, stems, and leaves.
 2. Determination of Ether Extractions: Determination 
of ether extractions of pods, straw, hay, yellow seeds, brown 
seeds, stems, and leaves.
 3. Determination of Crude Fiber: Determination of crude 
fi ber of pods, straw, hay, yellow seeds, brown seeds, stems, 
and leaves.
 4. Determination of Pure Ash: Determination of pure ash 
of pods, straw, hay, yellow seeds, brown seeds, stems, and 
leaves.
 B. Feces
 1. Determination of Nitrogen Content: Determination of 
nitrogen content through extraction with sodium hydroxide 
solution for each of the two time periods and each of the two 
animals.
 2. Determination of Ether Extractions: Determination of 
ether extractions for each of the two time periods and each of 
the two animals.
 3. Determination of Crude Fiber: Determination of crude 
fi ber for each of the two time periods and each of the two 
animals.
 4. Determination of Pure Fiber: Determination of pure 
fi ber for each of the two time periods and each of the two 
animals.
 Proskau Experiment Station, July 1879
 Note 1. Translated by Philip Isenberg (MM, CT), Long 
Beach, California.
 Note 2. This is the earliest document seen (July 2020) 
describing soybean feeding trials. Address: Proskau.

139. Bulletin Trimestriel de la Societe des Sciences, 
Agriculture et Arts de la Basse-Alsace (Strasbourg). 1879. 
M. Fuehrer lit un compte-rendu d’un mémoire qui a été 
publié dans la Wiener Landwirthschafl iche Zeitung par M. 
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le professeur Hecke sur la fève soja [Mr. L. Führer reads a 
report of an article on the soybean published in the Wiener 
Landwirthschafl iche Zeitung by Prof. Hecke]. 13(3):355-62. 
Meeting of 3 Sept. 1879. M. Rod. Turckheim, residing. [1 
ref. Fre]
• Summary: Gentlemen, I should inform you of the report 
published in the journal Wiener Landwirthschafl iche Zeitung 
by Prof. Hecke on the agronomic trials done in Austria, 
Bavaria, and Silesia of the bean, introduced following 
the Universal Exposition of Vienna and known to former 
botanists by the name Dolichos bean of Japan (Dolic du 
Japon) [the soybean]. The beans of this plant are used in 
Japan to make a type of sauce that is served as a condiment 
called Soja. The plant was fi rst placed in the botanical 
system in the genus Dolichos, from which it takes its name, 
and which is found in Theophrastus, from a variety of beans 
having very elongated pods. This genus, differing from true 
beans (haricots) only because their carina (carène) is not 
twisted in a spiral, contains 60 species, all exotic, including 
Dolichos lablab, the famous Egyptian lentil for which the 
patriarch Esau had to give up his right of primogeniture [to 
his younger brother Jacob]. Our plant had taken the name 
of Dolichos soya within the genus, and later, the genus 
Dolichos having acquired too many species, it served as 
a model for a particular genus known as Soja hispida [the 
soybean].
 Note 1. In botany, the word “carina” refers to the two 
conjoined lower petals of a bean, pea, or other legume fl ower 
that enclose the stamen and style. It is derived from the Latin 
word carina, meaning the hull or keel of a boat.
 Soy sauce (la sauce du soja) was well known in Europe; 
it was even stylish (à la mode) at the turn of the century [ca. 
1800] in London and Paris, but no one there had the plant. 
It was only after the Universal Exposition of Vienna where 
Dolichos beans of all [sic, several] countries fi gured, that 
the attention of some farmers and notably that of Professor 
Haberlandt had been called to these beans. Some agronomic 
trials were done; it was soon recognized that the species or 
varieties coming from Japan and north China were those that 
could adapt themselves most easily to the climate of central 
Europe, and the yellow variety was recognized as being 
preferable to any other.
 Let us also recall that at last April’s meeting, our 
colleague Mr. Wagner made a rather large distribution of 
seeds coming from his own crop. It will be then possible to 
obtain exact information on the merit of the new legume.
 The journal Isis, which also contains an article on 
soybean (soja) cultivation, published a table (shown here) 
comparing the composition of different edible beans. It 
compares the water, albumin, non-protein extracted material, 
and ash content of the soybean, haricot bean, pea, lentil, 
broad bean / faba bean (fève), and lupin.
 It is certain that a great number of plants have been 
extolled for agriculture and we should have expected 

marvelous results. Yet very few justifi ed the reputation 
that had been made of them, and in the majority of cases 
the plants in use for centuries prevailed over their new 
competitors. But it is not less true that to agronomic trials 
of exotic plants we owe wine, potatoes, tobacco, and many 
others. These trials would merit encouragement then, even 
if of 50 new plants only one succeeds, and could improve 
our agriculture. It is for this reason that I wish to call the 
Society’s attention to another plant which I mentioned 
earlier–the Dolichos lablab or Egyptian lentil (le lentille 
d’Égypte).
 Note 2. Mr. L. Führer is a member of this Society and 
responsible for publishing the Bulletin and for the “Initiative 
/ Information Commission” (commission d’initiative). 
Address: Basse-Alsace, France.

140. Blavet, A. 1879. Correspondance: Lettre de M. Blavet, 
Président de la Société d’Horticulture d’Étampes, à M. 
Laizier [Correspondence: Letter from Mr. Blavet, President 
of the Horticultural Society of Etampes, to Mr. Laizier]. 
Journal de la Societe Centrale d’Horticulture de France 
1:695-96. Nov. Third Series. [4 ref. Fre]
• Summary: Since I know how interested you are in 
any worthwhile progress in market gardening crops and 
vegetable production–and this is as worthy a social issue 
as any–I am sending you a small comparative table (shown 
here) that contains the chemical analysis of the soybean (Soja 
hispida) seed. This is the plant that I judged very highly 
when I received a small sample from the Acclimatization 
Garden (Jardin d’Acclimatation) six years ago. Many 
problems and diffi culties have been overcome, and it can 
now be eaten, to the great satisfaction of consumers.
 If you compare this analysis with the analyses of other 
common vegetables, you will fi nd that this is understandable, 
because up until now, no other leguminous seed has 
contained this much protein or fat.
 It is therefore the most nourishing legume available to 
man.
 In addition, this newcomer is easier to grow and hardier. 
Its production, you know, is considerable.
 In light of this analysis, which clearly confi rms my 
original prediction, I believe that we must work to spread the 
soybean (Dolique) which has been protected up until now 
from the broad bean beetle (bruche [Bruchus rufi manus]) and 
disease.
 All yours, from the heart (Tout à vous de coeur),
 Blavet.
 At the bottom of page 695 is a large 9-column table 
titled Comparison of the proximate composition of the 
principal grain legumes, including Soja hispida. Column 1 
gives the names of the chemists who have analyzed each 
of the six seeds. Levallois analyzed Soja hispida. Column 
2 gives the names of the six seeds analyzed. The remaining 
columns give: (3) Nitrogenous materials [protein]. (4) Fatty 
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materials [vegetable oils]. (5) Starch, dextrins, and sugars. 
(6) Cellulose. (7) Pectic bodies and substances not measured. 
(8) Mineral salts; ash. (9) Water [moisture]. A footnote 
confi rms that Levallois’ analysis of Soja hispida conforms to 
the original received from the agronomic institute of France 
(l’Institute agronomique de France) on 7 Nov. 1879.
 The table shows that soybeans contain more protein 
than any other seed (35.00% vs. 30.80% for féveroles {broad 
beans / fava beans}), much more vegetable oil than any other 
seed (13.6% vs. 2.70% for vesces {vetches}), more mineral 
salts than any other seed (4.20% vs. 3.5% for feveroles) and 
much less starch, dextrins and sugars than any other seed 
(19.40% vs. 48.30% for feveroles).
 In summary: In soybeans, Levallois found: 35.0% 
protein, 13.6% oil, 19.4% starch and sugars, 4.4% cellulose, 
4.2% ash.
 The other seeds are: Broad beans (Féveroles [Vicia 
faba]), vetches (vesces), dry small green kidney beans 
(haricots fl ageolets {desséchés}), lentils, and dry peas (pois 
secs).
 Note: The writer’s full name is Mr. Anatole Blavet. 
Address: Etampes, France.

141. Bulletin de la Societe d’Acclimatation. 1879. IV. 
Bibliographie. II. Journaux et revues. 1879. 3e fascicule.–Le 
Soja hispida [IV. Bibliography. II. Journals and Revues. 
1879. 3rd volume of Le Soja hispida] (Continued). 26:666-
71. Nov. [Fre]
• Summary: Continued (p. 670.3): “One can read in the 
Imperial Encyclopedia of Agriculture (Cheou-chi-thong-
Khao) [from China], book / volume XXVII, folio 8, recto: 
‘Yellow soybeans can be used to make tofu (teou-fou, a sort 
of fermented soybean paté consumed regularly by the lower 
classes). Oil is removed from the beans using a press; they 
are also used to make jiang (tsiang, a sort of sauce used as a 
seasoning). The Treatise on Agriculture, by Fan-Ching states: 
At the summer solstice, one plants soybeans (dou); they 
don’t require heavy labor. The fl owers of the soybean don’t 
like to see the sun, otherwise the plants will become yellow 
and the roots will blacken’ (Mr. Stanislas Julien, member of 
the Institute, this Bulletin, 1855, p. 225).
 “Soybean oil (L’huile de Pois oléagineux) is very 
similar to our edible oils; its odor and taste are agreeable. 
It is equally suited to combustion [burning in oil lamps]. 
Exposed to freezing cold, it thickens; atmospheric oxygen 
makes it rapidly turn to resin. It belongs, therefore, to the 
class of drying oils and can, according to this report, replace 
linseed oil in some of its applications. Soybeans contain 18% 
oil and, because of the quantity and quality of the oil they 
contain, should provide a new food and a useful product to 
the industrial arts (Letter from M.E. Frémy, this Bulletin, 
1855, p. 382).
 “At 3 degrees below zero, the plants are not stressed; at 
4 degrees the leaves freeze and the pods are slightly injured. 

If one considers that Haricot beans freeze at zero degrees, 
one can consider that soybeans are suited to be cultivated in 
our climate.” There follows a detailed botanical description 
of the plant. “Each plant bears 80 to 100 pods. The seed 
yield is excellent: each plant produces on average 183 seeds 
which, freshly shelled, make a tenth of liter and weigh 58 
gm. A liter of soybeans contains 4,000 seeds and weighs 750 
gm.
 “Independently of these oleaginous qualities, soybeans 
make a delicious vegetable. Cooking them is very easy: 
just toss the fresh green seeds into boiling water. The seed 
coat detaches itself from each seed and fl oats to the surface, 
where they are removed. After 30 minutes, the cooking is 
done and furnishes a delicate dish, recalling the taste of 
green peas, but less sweet (Note from Mr. Lachaume, this 
Bulletin, 1858, p. 131).
 “Look again at a communication from Mr. Paul 
Champion on the production of tofu (fromage de Pois), in 
China and Japan (this Bulletin, 1866, p. 562), etc.
 “Let us say again that in the meeting of the Central 
Society of Horticulture, on Nov. 13 of this year, Mr. 
Duchartre read a note on the relative richness of peas, 
haricot beans, dry beans (Fèves), lentils and soya (Soja) in 
nitrogenous materials (protein) and oil. He concluded that 
soya is the richest of all. Up until recently, dry beans (Fèves) 
have been considered the richest, containing 30.80% protein 
and 70% oil; however soya contains 35% protein and 73% 
oil” [sic, this percentage is much too high]. Address: France.

142. Revue Horticole: Journal d’Horticulture Pratique 
(Paris). 1879. Société Centrale d’Horticulture de France: 
Seance du 13 Novembre 1879 [Central Horticultural Society 
of France: Meeting of 13 Nov. 1879]. 51:454-55. Dec. 1. 
[Fre]
• Summary: The section on the soybean (p. 455) states: 
Mr. Duchartre reads a note on the comparative richness 
in nitrogen and fat contained in several species of plants 
considered to be the richest in these sorts of substances, 
such as the pea, haricot beans, broad beans, lentils and 
soya. The note draws the conclusion that, of all these, soya 
is by far the richest in these factors. Thus, while up to this 
time, broad beans had been regarded of having a superior 
output [content]: 30.80% proteins and 70% fats, soybean 
seeds contain 35% proteins and 73% fat. Such an output, if 
it is indeed justifi ed, would explain the use that is made of 
soy beans as a food source and would justify the label of 
“Oleaginous pea” (Pois oléagineux) that has been given to 
Soja hispida.
 After reading this note, Professor Baillon tells the 
audience that this plant, known since ancient times, is 
nothing but the Glycine hispida, and mentions the numerous 
culinary uses the Japanese have for it and the very diverse 
preparations and products in which they use it, most 
frequently adding rice to it. These pieces of information are 
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extracted from the Amoenitates exotice [sic], by Kaempfer, 
one of the fi rst naturalist travelers who visited Japan.

143. Attems, Heinrich. 1879. Die Sojabohne [The soybean]. 
Hamburger Garten- und Blumenzeitung 35:205-07. [1 ref. 
Ger]
• Summary: A great deal has already been written and 
printed about “soybeans” (die “Soja”). Nevertheless, the 
questions continue to arise, “How are they to be cultivated?” 
“How are they eaten?” “When all is said and done, what are 
they actually for?”
 For those who wish to be more precisely educated, I 
would make reference to the report by the late Professor 
Haberlandt* (Footnote: *See Hamburger Gartenzeitung, 
1878, p. 238. The editors), Die Sojabohne [The Soybean], 
Vienna: 1878, C. Gerold’s Sohn. But for those who would 
be satisfi ed with a few indications, I am taking the liberty of 
providing that which is essential below in brief form.
 Cultivation (Culture): The early-maturing varieties 
fl ourish everywhere that corn still bears good seeds, and 
in fact the region of the yellow Mongolian goes beyond 
the corn region. For the southern climate (such as Görz) 
[today’s Gorica, in Slovenia], the black Chinese variety 
is most suited, it is the most capable of producing a crop. 
For the wine-growing and corn regions, the brown and the 
yellow are equally as good, and the latter even still fl ourishes 
correspondingly at the higher and more northerly locations 
when the black does not ripen.
 Its culture is in general similar to that of the bush bean, 
it is cultivated in fi elds and without poles. What it best 
accepts is a deep, humus-rich, sandy loam soil that lies 
warm, which is in the second or third position in the crop 
rotation, and was well loosened. It may not be too poor in 
nutrients, but no fresh rotted manure! In addition, it is not 
very demanding at all and does not suffer much, even if 
the soil conditions do not completely achieve this ideal. 
Soybeans require light and sun, and therefore they cannot be 
cultivated advantageously as an intercrop (in vineyards or 
cornfi elds), and they cannot be shaded by adjacent cultures.
 Planting Time: Early May in southern Austria, even 
late April, but it is hardier than many beans, and even a not 
too severe late frost does not damage it very much. It must, 
however, be avoided to plant them with too little soil heat 
(Bodenwärme), since it is known that all legumes will rot in 
that case.
 Sowing Distance: Depending upon the richness of the 
soil–in rich soils at 50 cm in formations (four plants in one 
square meter), in poorer soils, less so (35, 30, or 25 cm), but 
this is the case only with very mediocre soils, since nothing 
does more damage to the maturation and the yield results 
than too dense of a position. It goes without saying that 
the rows can also be kept further apart, such as 60 cm, and 
position the plants can be placed more closely within the 
rows, such as 40 or 30 cm. Two beans are planted in each 

position, and only one is allowed to develop.
 Sowing Quantity: Consequently twenty to fi fty 
kilograms per hectare. A seventy to 200-fold yield can be 
counted upon, but on average 100-fold. It accepts massive 
wetness, but it even tolerates drought rather well. Even if it 
has fallen behind during the dog days because of dryness, 
it quickly catches up if the temperature falls and the 
precipitation becomes more plentiful.
 Harvest: In the south in August; in the wine climate in 
early September, on the borders of the corn region in late 
September, even later further north. They are left to mature 
well in the fi eld, and it doesn’t harm anything if the tops that 
have not lignifi ed [become woody] succumb to a little frost, 
no damage occurs from this to the bean seeds. They are then 
brought under cover into an airy, dry place and allowed to 
ripen in the pods for a long time on the straw. That is the 
main thing for attaining fully ripe, hard seeds that are very 
capable of sprouting.
 Use Value: It is just as much off the mark if it is alleged 
that the “soybean” is only a very productive fodder plant as it 
is if one believes that it is a delicacy for the fi ne table, a view 
that has great dissemination today since the praise of it was 
so powerfully successful. The “soybean” was so perfectly 
invented for the great mass of consumers that are of little 
means, for the farmers and laborers, and it is also an ancient 
Asian culture plant, and thus thankful future generations will 
without a doubt call it the “Haberlandt bean” (Haberlandts-
Bohne) and greatly appreciate it. It will very soon stand 
equally side by side with the potato, corn, and the broad bean 
and perhaps outshine the latter, because it contains 30% more 
protein and a full six times as much fat as the common broad 
bean and is hardier and higher-yielding than it.
 Preparation: They are prepared for human consumption 
as follows: they are most easily boiled and, just like dried 
beans, prepared au gratin as a vegetable, or else treated as a 
salad. In that regard, though, it must be noted that it is very 
diffi cult to boil them until tender, and therefore they must be 
presoaked for at least 24 to 48 hours. In that way, they will 
then taste the same as any good bean. The observation was 
made to me from many sides–namely, from the Czernovitzer 
Landwirthschafts-Gesellschaft [Czernowitz Agricultural 
Society (a town in Austria-Hungary, after 1944 in Western 
Ukraine)]–that they are not to be boiled until tender. I 
presented this problem to my cook for a solution and can 
assure that I now have tender soybeans on my table.
 Furthermore, they are superbly suited as a paste, for 
instance, the same as pureed peas. These are my experiences 
thus far, but there should also be the possibility to conserve 
such a paste (the miso of the Japanese) mixed with additional 
ingredients for a long time for winter needs–for the 
provisioning of ships and in receptacles.
 Once this kitchen secret can also be discovered, then 
this conserve may play a great role for our rural workers–in 
the fi eld and beyond–for tree cutters, and furthermore for our 
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army, navy, etc.
 It goes without saying that a great future also awaits the 
soybean as a fodder plant at the point when it has multiplied 
to such an extent that the seeds for such a purpose will not 
be too expensive. No other legume is so rich in protein and 
fat and therefore so nutritious–and also so high-yielding: not 
lupine, not broad beans, not sweet peas.
 The dry straw can be used for sheep and as litter, 
although I cannot recommend its use as green fodder since 
we have better things, but it can also be used for that.
 These are briefl y the essential things about Haberlandt’s 
bean, the much-praised “soybean.”
 May this valuable acquisition of humanity always be 
taken advantage of for greater distribution! Such “new 
additions” are a blessing for agriculture and for the various 
peoples. I therefore consider it to be a task of the state to 
tremendously support the rapidity of its distribution. One 
year of an earlier or later increase in the crop harvest is not 
immaterial. For three years, my seed culture station has 
brought them into all of the valleys of Austria, but those are 
just a few drops. The tremendous means of the state have to 
bring a nurturing rain; the embassies and consulates should 
take responsibility for that. I have already repeatedly stated: 
farmers and livestock breeders would be the best diplomats 
for Austria. In economic terms, we would soon be shaking 
hands with both the Orient and the Occident.
 Note: Translated by Philip Isenberg (MM, CT), Long 
Beach, California. Address: Count (Graf), St. Peter near Graz 
[Styria, Austria].

144. Cook, George H. 1879. The soja bean; a new forage 
plant. Report of Rutgers Scientifi c School, the State College, 
for the Benefi t of Agriculture and the Mechanic Arts 15:54-
58. [1 ref]
• Summary:  “When in Munich last year, I saw the soja 
bean in cultivation, as a new crop, and probably a desirable 
addition to our forage products. It was seen in the grounds 
of the Bavarian Agricultural Experiment Station, and was 
in very vigorous growth. The gentleman in charge gave 
me a few seeds; and seeds of several other varieties of the 
same plant were procured at Vienna by my friend Mr. James 
Neilson. We have planted them, and gathered crops of the 
different kinds this year. The following is a translation of 
the paper sent out from the Bavarian Experiment Station 
to those who were growing and testing the capabilities of 
the plant.” Note 1. See: Lehmann, Julius. 1878. “Ueber 
den Anbau der rauhhaarigen Sojabohne. Zeitschrift des 
Landwirthschaftlichen Vereins in Bayern 68:61-64. Feb.

“On the Cultivation of the Hairy Soja Bean.”–”The 
exertions made in the last decade to naturalize foreign useful 
plants in Germany, and by their cultivation to increase the 
income from farm lands, have so far been without result. 
This has been the case with sorghum, ramie, Siberian fodder, 
water rice, &c., for each of which great hopes have been 

excited; but nothing now remains but the remembrance and 
the proof of the diffi culties in the way of our agriculture.
 “Fortunately the success of this pursuit depends less on 
such attempts, than on increasing the quantity of our well-
known crops, by good cultivation and heavy manuring–by 
careful selection of seed and proper care of the plant. All 
farmers taking these precautions, and using discoveries in 
these directions, will surely gain satisfactory profi ts even 
without new plants.
 “Yet the progressive farmer will be interested and make 
personal experiments, of these attempts at acclimating, if the 
plant promises to fi ll some want. We now seem to have such 
a one for our increasing cattle raising. We need a fodder for 
young cattle, for milk cows and for bullocks, whose seeds 
contain, in proper amount, albumen and fat, with a pleasant 
taste. In cereals and their brans, and also in leguminous 
seeds, we have fodder containing albumen but not fat 
enough. The addition of oil-cake is not entirely satisfactory, 
because the proportion of fat in it varies, and its cost is too 
great.
 “Two years ago Prof. Haberlandt, of Vienna, an untiring 
botanical experimenter, introduced to us a plant whose 
pleasant-tasting seeds are rich in albumen and fat, in very 
digestible forms. This plant is the hairy soja bean (Soja 
hispida, Mönch.) Prof. Haberlandt found samples of the seed 
at the Vienna Exposition among the agricultural products of 
China, Japan, Mongolia, Transcaucasia and India. He says 
this plant has been cultivated from early ages. It grows wild 
in the Malay Archipelago, Java and the East Indies, and is 
cultivated extensively in China and Japan. Its seeds, boiled 
or roasted, have a pleasant taste, and form an almost daily 
part of the food in India, China and Japan. The soja is an 
annual leguminous plant.”
 “In 1876, twenty experiments were made in various 
parts of Bohemia, Moravia [both in the Czech Republic as of 
Jan. 1993], Southern Austria, Styria [a state in Austria, called 
Steiermark in German], Hungary, and Upper Silesia [a region 
mostly in southwest Poland]. From the well-ripened seeds of 
these crops, one hundred and thirty-fi ve trials were made the 
next year under various climatic infl uences. Prof. Haberlandt 
has written us that only twelve of the experiments failed, and 
most of the results were unusually good.
 “According to Professor Haberlandt there are several 
varieties of the soja, which vary much in their time of 
ripening. For the climate of Middle Europe the early kind 
is best. Sown early in May the seeds mature at the end of 
September or October. Its time of growth is like that of the 
horse bean. (This is the Vicia faba, the horse bean or Windsor 
bean of Europe, which is cultivated there for feeding 
domestic animals, and, like it, ripens after harvest.) It differs 
from this bean in its productiveness and its non-liability 
to harm from insects. It has harvested from thirty-three to 
fi fty-fi ve bushels of seed, and two and one-third tons of very 
nutritious straw to the acre.”



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    118

© Copyright Soyinfo Center 2021

 “Prof. Schwackerhofer of Vienna, has analyzed the 
original and harvested seed [two crops], and the soja straw, 
with the following results.”

 A table (p. 56) shows that the original seed contained 
30.56% albuminoids and 15.81% fat. The fi rst and second 
crops contained and average of 34.56% albuminoids and 
18.32% fat–both much higher. The soja straw contained 
4.43% albuminoids and 2.51% fat.

 A second table (p. 58) compares the composition 
and comparative value per 100 pounds of 12 feed and 
fodder crops. Soja beans were found to contain 4.8% ash, 
34.7% albuminoids (second highest value after cotton-
seed cake (decorticated)), 18.3% fat (the highest), 28.3% 
carbohydrates, and a comparative value of 2.55 (the highest, 
with clover hay taken as 1.0).
 “In this table the soja bean is shown to have the highest 
value of any of the substances named, and by mixing it 
with oat straw or cured corn-fodder, it will make a rich and 
healthful fodder for cattle, and one which can be afforded in 
greater quantity and at less expense than fi rst quality timothy 
or clover hay. It would form, too, a proper crop to be in the 
rotation between corn and wheat, instead of oats or potatoes, 
as now practiced. It is not subject to the same diffi culties 
in curing as our common fi eld bean, as the beans do not 
easily shell out, and coarser stalks enable it to be cured [to 
make hay] like Indian corn. And being a sowed crop, it is 
cultivated with the minimum of labor.”
 Note 2. Prof. George Hammell Cook was instrumental 

in establishing the New Jersey State Board of Agriculture at 
Rutgers on 7 April 1872; he was appointed its fi rst secretary. 
Rutgers thus become one of the early state institutions that 

conducted agricultural research. On 10 March 
1880 the New Jersey Agricultural Experiment 
Station was established at Rutgers College 
(New Brunswick)–with state funding only 
(no federal aid). On 2 March 1887 the Hatch 
Act created state agricultural experiment 
stations with federal grants. This is the 
earliest document seen (Jan. 2005) concerning 
soybean research by a state research institution 
or agricultural experiment station.
 Note 3. This is the earliest document seen 

(Nov. 2016) concerning soybeans in New Jersey. This 
document contains the earliest date seen for soybeans in New 
Jersey (1879). The source of these soybeans was Bavaria, 
Germany, and Vienna, Austria.
 Note 4. This is the earliest document seen (Nov. 2016) 

by a U.S. land-grant institution or experiment 
station that mentions the soybean. Note 
that this station has not yet conducted any 
soybean trials or experiments.
 Note 5. This is the earliest 
document seen (Dec. 2017) that uses the 
word “albuminoids” (or “albuminoid”) in 
connection with soy (one of two documents).
 Note 6. This is the earliest English-
language document seen (Feb. 2011) that 
refers to soynuts. Discussing the soybean, 
it says: “Its seeds, boiled or roasted, have a 
pleasant taste, and form an almost daily part 
of the food in India, China and Japan.” It is 
also the earliest document seen (March 2001) 

concerning the etymology of soynuts.
 Note 7. This is the earliest document seen (April 2001) 
that uses the term “hairy soja bean” to refer to the soybean.
 Note 8. This is the earliest English-language document 
seen (Oct. 2012) with the word “soja bean” (or “soja beans”) 
in the title.
 Note 9. This is the earliest English-language document 
seen (Jan. 2002) related to soybeans that uses the word 
“forage” in the title.
 Note 10. This is the earliest document seen (March 
1999) that mentions Mr. James Neilson who, in 1878, 
obtained several soybean varieties in Vienna, Austria, 
brought them back to the United States, and planted them at 
Rutgers University in New Brunswick, New Jersey, in 1879.
 Note 11. This is the earliest English-language document 
seen (June 2020) that uses the word “rotation” or discusses 
crop rotation in connection with soybeans.
 Note 12. This is the earliest English-language document 
seen (Sept. 2001) that mentions the word “carbohydrates” in 
connection with soybeans.
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 Note 13. This is the earliest annual report seen (Oct. 
2001) that mentions soy.
 Note 14. This is the earliest document seen (July 2002) 
that mentions feeding soybean fodder to milk cows, however 
none has yet been fed.
 Note 15. This is the earliest document seen (July 2016) 
that contains the word “decorticated” in connection with 
cotton-seed cake or meal.
 Note 16. This is the earliest English-language document 
seen (Oct. 2004) that uses the word “cured” in connection 
with making soybean hay. Address: New Brunswick, New 
Jersey.

145. Eugling, Wilhelm. 1879. Bericht ueber die Thaetigkeit 
der landwirthschaftlich-chemischen Versuchsstattion des 
Landes Vorarlberg, 1879 [Report on the activities of the 
agricultural-chemical research station of Vorarlberg, 1879]. 
Bregenz, Austria: Published by the author. 29 p. See p. 24-
26. No index. 22 cm. [Ger]
• Summary:  See also next page: The section titled 
“Cultivation of soybeans” (Cultur von Sojabohnen) (p. 24-
26) states:
 The soybeans that were newly introduced by the late 
Professor Haberlandt, which were received on all sides 
with great approval, were also enthusiastically welcomed 
in Vorarlberg and have been grown for three years in the 
station’s experimental area. Unfortunately, the success turned 
out to not be as favorable as was to be expected after the 
fi nal results from the other side.
 The condition of the soil certainly could not have formed 
any obstacle, since the best cultures had been achieved on 
calcareous types of soil [those with high lime content], but 
on the other hand, our climatic conditions destroyed the 
hopes that were entertained. Samples were given to farmers 
in the spring of 1878 and 1879 in all districts of the province 
and planted as experiments. The details of these experiments 
do not concur among each other, in that some of them report 
about poor sprouting, others record poor yields, and yet 
others are very satisfi ed. Precise numerical details were not 
kept.
 Therefore, what follows are the results of the 
experiments that were arranged by the Experiment Station.
 One major defect that remains with soybeans is that 
in their young state, they are very soft and especially not 
capable of withstanding continuous wet weather, which 
they appear to tolerate with the greatest diffi culty. Later 
wetness and in fact even slight overnight frost damage the 
somewhat older plants less, since they very soon receive a 
strong, resistant exterior. A warm, dry germination period 
seems to be essential to the beans, which fi t best into the 
climate of wine and corn.
 Even though in Vorarlberg, the two aforementioned 
plant cultures do in fact fl ourish, the quantities of rain that 
fall in the province are indeed more signifi cant than those, 

for example, in Vienna and Graz, and especially currently, 
stronger downpours fall here, where the cultivation of 
soybeans is becoming necessary, after which mostly cold 
nights occur. In the three experiment years, the quantity of 
rain that fell amounted to 1,600 to 1,800 mm of rain.
 The brown variety appears to be especially sensitive. In 
every year in which it was cultivated, it decreased both in 
the size of the seeds and in the yield and the sprouted plants 
that developed. Although the yellow variety is indeed also 
sensitive in its early youth, it is in fact somewhat tougher 
against harsh weather than the former.
 Soybeans, which enjoy high esteem everywhere because 
of their workability and their high content of nutrients, 
unfortunately did not deliver the results in our province 
during the three years of cultivation according to which they 
could be continuously recommended as suitable. But some 
things are not good for everyone. The yields do not reach 
those of the dwarf or bush beans, and the harvest of them 
under our climatic conditions is not as secure as those of 
these other legumes.
 The soybeans that were cultivated on the experimental 
fi eld came from Count Attems’ Seed Culture Station 
(Gräfl ich Attems’sche Samenculturstation) in St. Peter. They 
were the yellow and brown varieties.
 The experimental plots were fi ve square meters in the 
fi rst year and ten square meters in the two later years. The 
soil–a heavy, loamy calcareous soil, which was fertilized in 
the autumn before the fi rst cultivation with cow manure–
was fertilized in the subsequent years with Peru guano, 500 
grams per plot. Their location is sunny and protected, and the 
plots were carefully worked as garden land. Twenty beans 
were planted on every square meter at a depth of three to 
four centimeters on May 1 of each year. Those that did not 
sprout were replaced. The foliage developed very well, the 
replaced beans lagged behind somewhat in growth. Damage 
to the plants as a result of external infl uences never took 
place, and an average of two formed seeds were found in one 
pod.
 One hundred beans at planting and at harvest weighed:

 A table shows, for the years 1877-79, for both yellow 
and brown soybeans, the weight of one hundred beans 
planted each year, the weight of one hundred beans harvested 
[Note 1. unit of weight not indicated–if it was grams, it 
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seems like they were tiny beans if one hundred soybeans 
weighed 13.6 grams], and the germination rates.
 The harvests in the various years were carried out when 
the leaves turned yellow and began to die off. The weight 
of one hundred plants was determined by the plants as they 
stood being cut off just above the roots, being hung up to dry, 
shelled, the plants being counted, and the seeds and straw 
weighed, and being calculated at the unit of one hundred 
plants.
 The yields turned out as follows:

 A 2nd table shows for the years 1877-79, for yellow 
soybeans, for yellow soybeans as a rotation crop between 
corn, and brown soybeans, the weight in grams of both seeds 
and straw for one hundred plants.
 The harvests were carried out on October 5, 1877, 
October 12, 1878, and October 22, 1879. From the yields, 
it is apparent that the workability of soybeans here lies far 
behind the harvest results that [can be achieved] at other 
locations.
 A 3rd table (p. 26) gives the chemical composition of 
yellow soybeans, brown soybeans, soybean straw, and the 
average composition of broad beans (Vicia faba, Mittlere 
Zusammensetzung der Ackerbohne).
 Note 2. Translated by Philip Isenberg (MM, CT), Long 
Beach, California.
 Note 3. As of April 2020 Vorarlberg is the westernmost 
federal state (Land) of Austria. It is very mountainous and 
its capital is Bregenz. Address: PhD, Bregenz [Austria-
Hungary].

146. Jahresbericht über die Fortschritte auf dem 
Gesamtgebiete der Agrikultur-Chemie (Begründet von Dr. R. 
Hoffman). 1879. III. Thierproduction: Analyses von Futter- 
und Nahrungsmittel [III. Animal production: Analyses of 
Feeds and Foodstuffs]. 22:325-53. See p. 339. [1 soy ref. 
Ger]
• Summary: Contents of Part I: Analyses of fodders 
(Analyses von Futtermitteln): Hay and Straw. Green fodder. 
Seeds and fruits. Root crops (Wurzelgewächse). Commercial 
waste (Gewerbliche Abfaelle).
 Page 339: In the section on Seeds and fruits: Gives the 
nutritional composition of four Brown-seeded soybeans by 
H. Weiske, B. Dehmel, and R. Schulz. Footnote 3 says that 
these fi rst appeared in the “Jour. f. Landw.” [Journal für 

Landwirtschaft]. 1879. p. 511.

147. Kinch, Edward. 1879. Japan: A classifi ed and 
descriptive catalogue of a collection of agricultural products 
exhibited in the Sydney international exhibition by the 
Imperial College of Agriculture, Tokio, Japan. Tokyo: 
Agricultural Bureau (Naimushô), Home Dept. 65 p. 20 cm. 
[Eng]
• Summary: Each item that was displayed is numbered. All 
chemical / nutritional analyses give percentage composition 
unless otherwise stated. The chapter on “Manures “begins (p. 
4): “The principal manures used in this country are human 
excrements both solid and liquid, which are collected with 
the greatest care and applies to the land whilst in a more or 
less advanced state of decomposition. The excreta are often 
made into a compost with dried grass.
 The section titled “vegetable manures” (p. 7-13) gives 
analyses of rape cake (abura kasu), malt dust (ame kasu), 
sesamum cake (goma kasu), rice beer residues (sake kasu), 
soy [sauce] residues (shoyu kasu; water 16.37%, ash 4.96%, 
organic matter 78.67%), rice cleanings (nuka), and barley 
bran (fusuma).
 Note 1. This is the earliest English-language document 
seen (May 2012) that contains the term shoyu kasu (in italics, 
without diacritics) which it defi nes as “Soy residues,” and the 
earliest that gives its composition.
 The chapter on “Foods” begins (p. 16): “By far the 
most important national food is rice, Kome; more than one 
half of the cultivated land of the Empire is devoted to paddy 
fi elds, Ta, and besides the rice grown on this irrigated land 
a considerable quantity is grown on the dry fi elds, Katake.” 
Mochi-gome or glutinous rice, is specially used for making 
the new years’ cakes, Mochi.
 The many kinds of leguminous plants include: Peas, 
fi eld and haricot beans, vetches, lupins; soy beans Glycine 
(soja) hispida, O-mame or Daidzu; fol. lanceolata (Midzu-
kugiri); Phaseolus radiatus, Adzuki or Shodzu; P. radiatus 
v. pendula, Tsura-adzuki; P. radiatus subtriloba, Bundo; 
Horse gram, Dolichos unifl orus, Sasagi; Gram, Dolichos 
umbellatus, Hata-sasagi; Overlook pea, Canavalia incurva, 
Nata-mame; Ground nut, Arachis hypogæa, Rakkasho or 
Tojin-mame.
 “Also should be mentioned the sesamum, Goma, the oil 
of which is extensively used in cooking; Perilla ocymoides, 
Ye-goma; and rape, Brassica sinensis, Abura-na, which 
is cultivated for its seed, the oil being used for burning.” 
Also list (with scientifi c and Japanese names, p. 17-18) the 
principal root crops, fruits, sea weed and lichens, fungi, and 
starch.
 Next: Chemical analyses of rice, wheat, rye, “red 
bean–Adzuki–Phaseolus radiatus (large variety and small 
variety).”
 Note 2. This is the earliest English-language document 
seen (March 2006) that uses the word Shodzu (or shôdzu or 
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shôzu or shodzu or shozu) or the word “red” or the term “red 
bean” to refer to the azuki bean, or that gives its scientifi c 
name as Phaseolus radiatus, or that reports the existence of 
large and small varieties, or that uses the word Bundo to refer 
to a variety of azuki bean.
 Then (p. 22-26): “44. Beans. O-mame, Daidzu. 
Glycine (soja) hispida. White round soy bean. Miso mame. 
Percentage composition (table): Water 11.32, albuminoids 
37.75, fat 20.89, fi bre 1.50, ash 3.86, starch and soluble 
cellulose 24.58. Total 100.00.
 “This bean is met with in several varieties of different 
colour and size, but they differ little in composition. It is the 
vegetable which approaches nearest in chemical composition 
to animal food (meat), containing as it does one fi fth of its 
weight of fat and often two-fi fths of nitrogenous matter. It is 
an extremely valuable adjunct to the food of a people who 
subsist so largely on a purely vegetable diet, of which the 
bulk is rice so rich in heat producers–starch, and poor in fl esh 
formers–albuminoids.

“Shoyu, Miso, and Tofu, are made from these beans, and 
enter largely into the food of the nation.
 “45. Miso. Shiro-miso or white miso. From Osaka. 
Percentage composition: Water 50.73, fi bre 12.93, ash 6.58 
(containing 5.4 per cent of common salt), sugar 17.54, 
albuminoids 5.64, soluble carbohydrates 6.58. Total 100.00. 
Soluble in water 35.88 per cent.
 “46. Miso. Aka-miso or red miso. From Osaka. 
Percentage composition: Water 50.40, fi bre 8.25, ash 
12.50 (containing 12 per cent of common salt), sugar 0.61, 
albuminoids 10.08, soluble carbohydrates 18.16. Total 
100.00. Soluble in water 34.71 per cent.”
 Note 3. This is the earliest English-language document 
seen (March 2009) that uses the term “Shiro-miso” refer to 
white miso (and vice versa) or “aka-miso” to refer to red 
miso (and vice versa).
 “In the preparation of Miso the beans are boiled, 
pounded in a mortar into a paste and mixed with fermenting 
rice, Koji (see sake) in various proportions, and with more 
or less salt, and the mixture is placed in tubs and left in a 
cool place for about a month. It will be seen that one variety, 
white miso, contains much sugar, derived from the koji, and 
little salt; whilst the other variety contains very little sugar 
and much more salt.
 “47. Tofu. Percentage composition: Water 89.29, 
ash 0.48, fi bre 1.01, nitrogenous substances 4.87, non-
nitrogenous substances 4.35 (containing 3.32% fat). Total 
100.00.”
 “This food is made by boiling the white soy beans, 
Shiro-mame, in water after they have been soaked, ground 
and strained through a sieve. The solution is fi ltered through 
cotton cloth and the residue pressed; the liquid, containing 
legumin in solution, is precipitated by the addition of the 
brine which runs off from sea salt during its deliquescence in 
the air. The precipitate constitutes Tofu.”

 Note 4. This is the earliest English-language document 
seen (Dec. 2017) that uses the word “legumin” to refer to the 
water soluble protein in soybeans than can be precipitated by 
a coagulant to make tofu.
 “48. Kori tofu. Percentage composition: Water 18.75, 
ash 1.60, nitrogenous substances 48.80, non-nitrogenous 
substances, chiefl y fat 30.85. Total 100.00.
 “Prepared from the above [tofu] by exposing it to the air 
during frost, until it freezes, and afterwards thawing in the 
sun, by which the greater quantity of the water is removed.
 Note 5. This is the earliest English-language document 
seen (April 2013) that mentions dried frozen tofu, which it 
calls Kori tofu.
 “49. Soy [sauce]. Shoyu. Specifi c gravity 1.1996. 
Grams per litre: Total solid residue 359.888, ash 195.168 
(principally common salt), sugar 31.034, albuminoids 
41.000, free acid expressed as acetic acid 6.200.
 Note 6. This is the earliest English-language document 
seen (Dec. 2020) that uses the word “albuminoids” to refer 
the protein in soybeans or soyfoods (one of two documents).
 Note 7. This is the earliest document seen (Jan. 2008) 
that uses the term “specifi c gravity” in connection with 
soyfoods–in this case soy sauce.
 “Manufacture of Shoyu. Shoyu is made from the soy 
bean, Glycine (soja) hispida q.v. together with wheat, 
salt and water. Equal parts of beans and wheat are used. 
A small part of the wheat is mixed with Koji (see sake) 
and allowed to ferment. The remainder is roasted and the 
beans are also roasted. The roasted beans and wheat are 
then mixed together with the fermenting wheat, placed in 
shallow wooden boxes, and kept for some days, at a fi xed 
temperature, in a warm chamber with thick walls, until the 
whole mass is covered with fungus. It is very important that 
the temperature of this chamber should be kept at the proper 
point. By these processes, part of the starch of the wheat is 
converted into dextrin and sugar, and lactic acid and acetic 
acid are formed. It is then mixed with salt lye, the proportion 
used being about 4 go of salt to 12 koku of water to extract 1 
koku of the fermented product. The mashings are removed to 
large vats and there kept for at least 20 months and generally 
for 3 or 5 years. The better qualities of shoyu are kept the 
longer times. It is found that the best soy is produced by 
mixing that kept for 5 years with that kept for 3 years. After 
it has been kept a suffi ciently long time, it is strained through 
thick cotton bags and the residue pressed in the same manner 
as in sake pressing. Before fi ltering, honey is sometimes 
added in the proportion of 10 kin to 1 koku of Moromi or 
mixed soy, in order to give it a sweet taste. Occasionally 
a sweet sake, obtained by taking 1 koku of koji to 7 to of 
water and 1 to of steamed rice, mixing them together and 
steaming for two hours, is added instead of honey. The 
residue obtained on pressing moromi is again mixed with salt 
and water, in the proportion of 8 to of salt to 1 koku of water 
and again pressed, this yields and inferior shoyu. Sometimes 
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water is added to this second residue and it is again pressed. 
The residue fi rst obtained is sometimes used as food, and the 
last residue as manure. One koku of the mixture, moromi, 
produces 4 kuwamme of residue at the fi rst fi ltration and 
about 3.5 kuwamme of residue at the second and third. The 
shoyu, after pressing, is allowed to settle for two days in 
large tanks, and then drawn off and again fi ltered. Shoyu is 
a very important condiment, it is mixed with a great many 
kinds of food and is produced and consumed in very large 
quantities.
 “1000 Go = 100 Sho = 10 To = 1 Koku = 4.929 Bushels. 
1 Kin = 1.325 lbs. 1 Kuwamme = 8.28 lbs.
 Note 8. This description of how shoyu is made contains 
several major errors.
 Finally, there are chapters on alcoholic liquors (with 
emphasis on sake or “rice beer, sometimes called rice wine”), 
sweet liqueurs (mirin, homeishiu, shiro-zake), food adjuncts 
(incl. salt, vinegar, spices, herbs, and perhaps shoyu), edible 
sea weeds (20 varieties, with both Japanese and scientifi c 
names, and an analysis of each), tea, tobacco, fodder, animal 
foods, dye stuffs, oils and waxes, and starch (incl. kudzu, 
Pueraria thunbergiana).
 Note 9. This is the earliest document seen (July 2008) 
concerning soybean products (tofu, dried-frozen tofu, and 
shoyu) in connection with (but not yet in) Australia.
 Note 10. This is the earliest English-language document 
seen (Dec. 2020) that uses the term “chemical composition” 
in connection with the soy bean.
 Note 11. This is the earliest document seen (Nov. 2020) 
by Edward Kinch (1848-1920) that mentions soy. Kinch was 
born on 18 Aug. 1848 at Henley-on-Thames, Oxfordshire, 
England, the 3rd child of Charles Kinch and Emma 
Plumbe Kinch. He was baptised there on 12 Dec. 1845 in 
St. Mary’s church. Kinch was a chemist, specializing in 
agricultural chemistry. In 1869 he became assistant professor 
at the Royal Agricultural College (RAC) in Cirencester 
(in southwestern England). From 1876 to 1881 he was a 
professor of agricultural chemistry at the Imperial College of 
Agriculture in Tokyo, Japan. Then from 1881 to 1915 he was 
professor of chemistry at the RAC in Cirencester. He married 
Edith Shirley Huntington in 1889 in Pembroke district, 
Pembroke, Wales. They had two children, William (born 
ca. 1886) and Dora Ann (born ca. 1893). He died on 6 Aug. 
1920 in Haselmere, Surrey, England.
 Note 12. This catalog was displayed at the Sydney 
International Exhibition, held in Australia in 1879. The 
Sydney International Exhibition was Australia’s fi rst 
international exhibition, a showcase of invention and 
industry from around the world. An imposing Garden Palace 
was constructed in the Botanic Gardens as a home for the 
exhibition. Address: F.I.C., F.C.S., &c., Prof. of Chemistry. 
Imperial College of Agriculture, Komaba, Tokio, Japan.

148. Kraemer, A. 1879. Verschiedene Mittheilungen: Die 

Soja-Bohne [Various communications: The soybean]. 
Schweizerische Landwirthschaftliche Zeitschrift (“Die 
Gruene”) 7(1):90-91. [Ger]
• Summary: It is well known that the soybean (Soja-Bohne), 
also known as the rauhe Schminkbohne or Heilbohne [rough 
haricot bean or rough cowpea] or chinesische Oelbohne 
[Chinese oil bean], Soja hispida, was warmly recommended 
for cultivation in more recent times in three varieties which 
Professor Haberlandt had determined, from a larger number 
of samples that had been exhibited in 1873 in Vienna, to be 
especially suitable for introduction into European agriculture.
 The undersigned is in the position of being able to report 
extraordinarily favorable results from an experiment which 
he carried out during the past year on private property on 
the border of the city of Zurich with those three varieties of 
soybeans. One part of the seeds that were used had already 
come from a planting in Chur, Switzerland, and the other 
had been obtained from Marburg, Austria [Marburg is 
today’s Maribor, Slovenia]. An average of nearly 33 grams 
of seeds was obtained from each plant. The yield was on 
average 205-fold, and with one variety even 303-fold. Out 
of the seeds that were obtained, one sample of each of the 
yellow and black varieties was subjected to an investigation 
in the chemical laboratory of the Agricultural Department of 
the Swiss National Polytechnic Institute (Eidgenössisches 
Polytechnikum) by Professor E. Schulze and Professor 
Barbieri, which out of one hundred parts of moisture-free 
substance yielded:
 A table (with 2 columns) shows for the yellow variety 
(2nd generation) and the black variety (1st generation) the 
composition of protein (38.25% / 43.13%), fat (19.79% / 
15.73%), nitrogen-free extract, crude fi ber, and minerals.
 The strikingly high content of the important protein and 
fat substances that are preferable as nutrients is achieved 
in no other vegetable product. That takes on such an 
even greater signifi cance that it at minimum does not lag 
behind that which Moser in Vienna found in originally and 
subsequently planted soybeans. In addition, he consequently 
provided the proof that with us, the plant also has not 
dwindled with regard to the chemical composition of 
its seeds. Moser specifi cally found with reference to the 
moisture-free content for each variety: 39.95 and 37.58% 
protein and 19.66 and 19.49% fat. The prospects of being 
able to include the soybean for us with great success in the 
as agricultural crop are therefore fi rmly present. A report that 
has already been written in detail which at the same time 
can serve as culture instructions will be published by the 
undersigned in the April edition of this journal. The limited 
space of the magazine as a result of the momentarily great 
accumulation of other material does not permit him to do so 
earlier.*
 Footnote: *Please kindly note! Being unable to 
continue to cultivate the soybean in a larger area, I hereby 
offer to provide free of charge the seed that was obtained 
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this year to all those gentlemen who since that time have 
been active with this agricultural journal (Schweizerische 
Landwirthschaftliche Zeitschrift) in the pleasant hope that a 
brief overview of the results that they achieved be provided 
to me later for the journal. To do so, requests should kindly 
be directed to me simply by postcard before March 1. The 
shipment will take place immediately, free of charge, to 
the person ordering. I intend to equally divide the stock 
of excellently fi ne articles, guaranteed to be capable of 
germinating, by the number of applications. With their 
samples, the experimenters are requested to keep separate 
not only the varieties, but also the two different generations 
of the same variety.
 January 25.
 Note 1. Translated by Philip Isenberg (MM, CT), Long 
Beach, California.
 Note 2. This is the earliest German-language document 
seen (Sept. 2014) that refers to the soybean as Schminkbohne 
or as rauhe Schminkbohne or as Heilbohne (literally heal 
/ healing + bean) or as chinesische Oelbohne (Chinese oil 
bean). Address: Zurich, Switzerland.

149. Hawke’s Bay Herald (New Zealand). 1880. The use of 
the “Jew’s ear” fungus in China. Jan. 9. p. 3.
• Summary: “According to a paper recently read before 
the Philosophical Society of Wellington, New Zealand, it 
appears that a large trade is carried on between that colony 
and China in the fungus known as ‘Jew’s ear.’ This trade is 
practically restricted to a single species, Hirneola polytricha, 
Mont., which is very abundant on decaying timber in all 
the forest districts. Small quantities only of this fungus 
were exported before the year 1872; in that year, however, 
the amount declared at the various ports in the colony was 
57 tons 14 cwt. [hundredweight], of the estimated value of 
9,635 dollars; in 1877 it had increased to 220 tons 5 cwt., 
valued at 16,590 dollars,...”
 “China is the sole market for this fungus. The use to 
which the Chinese apply it is as a medicine for purifying 
the blood, administered in the form of a decoction. It is also 
used on fast days, with a mixture of vermicelli and bean curd 
[tofu], instead of animal food. It seems to be likewise largely 
used in soups as ordinary food, and is sold at retail at about 
twenty-fi ve cents per pound.”

150. Gardeners’ Chronicle (London). 1880. The soya bean. 
13:48. Jan. 10. Short review of an article in the Bulletin of 
the Central Horticultural Society of France. [1 ref]
• Summary: “According to an analysis published in the 
Bulletin of the Central Horticultural Society of France the 
seeds of this plant, Soya hispida, are considerably richer 
in nitrogenous and fatty matters than other pulse. It would 
seem, therefore, to be well worth growing in warmer 
latitudes than ours.”
 Note: This is the earliest English-language document 

seen (Feb. 2007) that contains the word “soya bean” or 
(“soya beans”), or that has this word in the title. Address: 
England.

151. Gazette Agricole (Paris). 1880. Un nouveau pois 
oléagineux [A new pea that contains oil]. 1:115. Feb. 1. [Fre]
• Summary: People have spoken a lot, for a long time, of a 
new pea that contains oil, the soya or soja hispida (le soya ou 
soja hispida), which originated in Japan.
 Acclimatization trials have been conducted and they 
have given the best results. Chemical analyses of the soybean 
have shown that it is one of the most nutritive materials of 
the vegetable kingdom; it furnishes / supplies an excellent 
feed for animals.
 We must, therefore, recommend the soybean (soya 
hispida) to our readers.

152. Leitmeritzer Zeitung (Leitmeritz). 1880. Wert der 
Sojabohne in der Land- und Volkswirtschaft [Value of the 
soybean to agriculture and the economy]. 10(21):231-32. 
March 13. [Ger]
• Summary: Already in antiquity, people recognized the 
high value of legumes and in particular used the lentils, peas 
and beans as food. The value of these depends mainly on a 
nitrogen-containing body called vegetable casein or legumin.
 After chemical investigations, among the legumes, the 
legumin content of the soybean was found to be the highest; 
hence the great nutritional value of this type of bean.
 Professor F. Haberlandt was the fi rst to perform 
agronomic trials with various varieties of these legumes from 
Asia.
 He recognized its value for agriculture and also 
prompted intelligent farmers to try to grow it. The results 
of these experiments, which were published in his famous 
book Die Sojabohne (1878; The Soybean) were generally 
favorable.
 According to the report from Count H. Attems’ seed 
cultivation station at St. Peter near Graz [today’s St. Peter 
district of Graz, Austria], such cultivation attempts have been 
conducted in the fi eld for several years on a rather extensive 
scale and always carried out with equally favorable results. 
In the years 1878 and 1879 cultivation trials with the yellow 
soybean were also made in Leitmeritz. The results were 
favorable, demonstrating that the soil and climate are quite 
suitable for the cultivation of this new legume.
 Note 1. Leitmeritz, today’s Litomerice (German: 
Leitmeritz) is a town at the junction of the rivers Elbe 
and Ohre in the northern part of the Czech Republic, 
approximately 64 km (40 mi) northwest of Prague.
 Last year also a comparative experiment was conducted 
with the yellow soybean, the lentil and the nettle-leaved 
bush bean (nesselblättrigen Buschbohne). The yield of the 
lentil was 15.5 liters per are [1 are = 100 square meters, one 
tenth of a hectare], for the bush bean, as well as the soybean 
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the yield increased to 33 liters per are; therefore more that 
double the yield of the lentil.
 Also it shows the great economic value of the soybean. 
If it is roasted, ground, or generally prepared in the same 
way as the coffee bean, you will get an agreeable and good-
tasting drink. This soy coffee (Sojakaffee), moreover, would 
have many advantages over the Arab one, as it would be 
more nutritious, cheaper, and not nerve-wracking.
 It is therefore in the interests of agriculture and 
economics to pay even more attention to this new crop. It 
would be desirable that especially small land-owners would 
carry out cultivation experiments with this type of bean; 
because testing is still part of studying.
 If these cultural trials are carried out on small plots of 
equal area with different legumes, the farmer may test by 
recording the yields and, in part, determine which of the 
grown legumes are the most productive; he can then grow 
them to their advantage on a large scale, bearing in mind the 
saying: “Test everything, keep the best.”
 Footnote: Seeds of the yellow hirsute soybean (der 
gelben rauhhaarigen Sojabohne) are for small landowners as 
well as for elementary schools with school gardens (growing 
experiments in small hands), available free of charge, from 
Professor Fr. Tschuschner in Leitmeritz, Stefanevorstadt No. 
402.
 Note 2. Translated by Philip Isenberg (MM, CT), Long 
Beach, California. Note 3. This is the earliest article seen 
(April 2020) in the AustriaN Newspapers Online (ANNO) 
database that contains the German word Sojakaffee (soy 
coffee, written as one word). This word appears in 7 different 
issues of these newspapers from 1880 to 1940.

153. Kuehn, L. 1880. Empfehlt sich die Kultur der 
Sojabohne fuer unsere badische Landwirthschaft? [Is 
the cultivation of soybeans recommended for our Baden 
agriculture?]. Wochenblatt des Landwirthschaftlichen Vereins 
im Grossherzogthum Baden No. 11. p. 84. March 17. [Ger]
• Summary: The hirsute soybean, Soja hispida, has already, 
several times, been the object of experiments in Europe. 
However, after the late Professor Haberlandt in Vienna 
attached a great future and even an economic signifi cance 
to its culture, it was still never pursued with such general 
participation as in recent years, and now, after the all-around 
praise of soy, some farmers are in fact waiting for speedy, 
conclusive results in order to be able to also reap the benefi ts 
of this new type of crop (Fruchtgattung) as soon as possible.
 In consideration of the praiseworthy properties which 
this bean is to possess–in particular, according to its high 
nutritional value of approx. 38% protein and 18% fat, etc.–it 
also appeared to me to be advisable during the most recently 
past year to carry out an agronomic trial with it since I had 
already seen and gotten to know its culture being carried out 
in 1878 at the Waghäusel sugar factory.
 On May 2, the yellow and reddish-brown early-

maturing soybean (received from Graz) was planted, in 
correspondence to its needs for light and heat, on three beds 
of different soil quality (old soil power) (alte Kraft) in the 
manner of bush beans 40 to 45 cm in a unit, each variety 
planted by itself, staggered at levels of 2 to 3 beans approx. 4 
cm deep.
 According to this, the sowing is very low, approximately 
14 to 16 kg per hectare. The fi rst seeds sprouted from the 
middle to the very end of May. Around 25% did not come 
up. Through early July, the development was to be indicated 
as stunted and even slow, and the plants had to be freed twice 
of the much more abundantly growing weeds through the 
use of the hoe. On July 8, they were thinned to individuals 
and had some earth hilled up around them. From late July 
onward, the plants developed quickly and at that point, the 
inconspicuous light purple blossoms also appeared right 
away. Some 10 to 12%, but unfortunately especially the 
brown variety, suffered from a leaf disease in the months 
of June and July which, by its nature, is very similar to the 
leaf curl disease (Kräuselkrankheit) of potatoes. The plants 
succumbed to it almost without exception. Another 6 to 8% 
were destroyed by cockchafer grubs (Engerlinge). From the 
middle of August onward, depending upon the soil power 
(Bodenkraft), the plants which had remained healthy shaded 
themselves even with a somewhat large distance to the soil. 
For some of the weak plants, a subsequent top dressing in 
early July with relatively fresh cow manure still did them 
very well. The more sandy loamy soil that had kept good 
power accepted the culture the best. The reddish hairy stems 
of the plants which, depending upon the development, were 
more or less greatly branched, achieved a height of 30 to 90 
cm and were at times extraordinarily richly fi lled with pods, 
even in bunches.
 While many small plants had only 10 to 60 pods, on 
one of the nicest plants I counted 256, which contained 
614 beans of various size. The pods had 1, mostly 2 and 3, 
and even four seeds. The harvest took place on October 26. 
The plants were immediately brought indoors for further 
maturation. When threshed in January, many beans were still 
soft. The yellow and smaller bean was the most mature, the 
somewhat larger reddish-brown less so. How it was that the 
yield of the two varieties compared with each other could 
not be determined. The yellow beans on 50 square meters of 
the best location yielded 10 kg 600 g. For 500 g, there were 
3,460 of the yellow seeds and 2,660 of the reddish-brown 
ones. The size of the harvested seeds is equal to that of the 
sowing.
 Even though they have very fi ne husks, for use as food 
the beans have to be softened in water twenty-four hours 
before, and even then, it is still only very diffi cult to cook 
them without the addition of sodium bicarbonate. Probably 
as a result of their very rich nutrients, when they are in the 
vegetable or soup form, they have a very intense fl avor, and 
for that reason I prefer them for this use to our old varieties 
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of beans.
 Only with extraordinarily favorable weather may it 
be successful to dry the beans in the fi eld [and not have to 
invest in a barn] in such a way that larger quantities could 
be brought in without disadvantage. In consideration of this 
circumstance, the culture of soy, if it ever is to enjoy more 
general cultivation at all, can be carried out without risk only 
on a small scale. The possibility is not, however, excluded 
that the soybean can be acclimatized with us and, with 
continued cultivation, can be brought to maturation earlier 
from select local seeds.
 I doubt whether soy can be advantageously cultivated 
as a green fodder plant in our land, since it does not bear any 
intercropping and when purely sown, without being hoed, 
it in fact hardly thrives and would even be overgrown by 
weeds.
 Before a defi nitive judgment can be reached about the 
soybean for our conditions in Baden, it seems to me that the 
further conducting of experiments is advisable, although 
I believe that in the event that the bean is capable of what 
is actually its outstanding nutritional value from a use that 
was not exceptional and especially favorable, it would be 
necessary to warn that for the time being, a great deal of 
money and time will have to be sacrifi ced for the cultivation 
as indicated.
 Note: Translated by Philip Isenberg (MM, CT), Long 
Beach, California.

154. Newbernian (The) (New Bern, North Carolina). 1880. A 
Chinese vegetable. March 20. p. 4.
• Summary: “Some experiments recently carried on by two 
or three Austrian and German horticulturists have brought 
into notice an almost forgotten plant which was introduced 
into Europe from China nearly thirty years ago, but whose 
existence and whose products have been undeservedly lost 
sight of. This is the soja hispida, a species of leguminous 
plant, somewhat resembling in habit and appearance the 
well-known pea. Unlike the latter, however, it has two 
distinct uses–industrial as well as alimentary.
 “It is highly prized in China and Japan, and is said, 
indeed, to take its scientifi c title from the Japanese name 
of a sauce sooja–which is made from its seeds. The seeds 
are very similar to a ‘marrow-fat’ pea, but contain a large 
quantity of oil, which is either pressed out of them or boiled 
out in process of cooking the seeds for the table, which is 
effected by simply throwing them into hot water, when the 
outer skin bursts and fl oats to the surface, together with a 
quantity of oil, both the oil and the husk being skimmed off 
together. These may be either used as cattle food, or the oil 
may be separated and employed for various purposes, while 
the husks are still valuable as a feeding stuff or as a manure. 
The peas are boiled for about twenty minutes, and furnish a 
dish which is highly relished, not only by the Celestials, but 
by the Europeans who have tasted it.

 “It is said to resemble in fl avor the green pea, but lacks 
its sweet taste. The boiled soja is also prepared as a cake and 
as a sauce, being fermented for the latter purpose, and salt, 
pepper, etc., being added. The sauce has a high reputation 
among the Chinese and Japanese, not merely as a condiment, 
but as a medicinal agent. Chemical analysis of the seeds 
shows them to be very rich in proteine.
 “The oil is available for many uses–for burning in lamps 
or even as a substitute for olive oil. Being somewhat of a 
siccative [drying] nature, it is not adapted for a lubricant, but 
it is for that reason useful as a substitute for linseed oil in 
the manufacture of paints and in other similar industrial arts. 
Finally, to complete the list of virtues of this Celestial pea, 
the haulm gives an excellent fodder for cattle and horses.”
 Note 1. This is the earliest document seen (Oct. 2017) 
that mentions the use of soybean oil in paints (or varnishes or 
enamels).
 Note 2. This is the earliest document seen (Oct. 2017) 
concerning the use of soybean oil as a lubricant–for which 
use it is not suitable.

155. Carrière, E.-A. 1880. Le soja hispida [The soybean 
(Soja hispida)]. Journal d’Agriculture Pratique 44(14):479-
83. April 1. [Fre]
• Summary: Page 480 notes that in 1874 the Jardin 
d’Acclimatation in France received soybeans from Mexico 
and distributed them to various societies.
 Illustrations show: (1) A plant, pod, and seed of Pois 
oléagineux de la Chine (soybean; Fig. 35, by L. Rouyer). 
(2) A plant and pods of Soja hispida (soybean) with many 
pods clustered around the stem, and a cluster of 7 pods to the 
upper left of the plant (Fig. 36, by Thiebault). (3) A cluster of 
three leaves of Soja hispida d’Etámpes one-fourth its natural 
size (Fig. 37).
 (4) Two large pods and one seed of Soja hispida 
d’Etámpes (full size; Fig. 38).
 (5) A dry plant of Soja hispida d’Etámpes with pods on 
the stems, one-ninth its natural size (Fig. 39).
 A table (p. 482) compares the composition of different 
seeds as analyzed by various chemists. The soybean was 
analyzed by Levallois of l’Institut agronomique.
 Pages 482-83: A quotation from Amoenitatum 
exoticarum by Engelbert Kaempfer (1712) mentions miso, 
soy sauce, koji, and sake.
 Page 483 states: “Today the soybean is cultivated in 
Hungary and probably in Austria. One farmer, Mr. Jules-
Robert of Seelowitz, in Moravia [a separate crownland of 
Austria, but after 1945 part of Czechoslovakia], cultivates 
it on a very large scale (30 hectares or more each year). He 
lets some of the plants ripen / mature for harvest as seeds 
(soybeans); he cuts the others before they mature and mixes 
them with corn (maïs), then ensiles the mixture in a semi-
dry state.” Note 1. This is the earliest document seen (June 
2020) that mentions silage or ensilage in connection with 
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soybeans. It is also the earliest document seen (June 2020) 
that mentions the use of corn and soybeans together to make 
silage. All of the early research on the use of soybeans in 
silage was done in France.
 The last paragraph states: “Soybean seeds can be 
ordered from MM. Vilmorin et Cie, 4, quai de la Mégisserie, 
Paris.”
 Note 2. Note 2. This document contains the earliest date 
seen for soybeans in Mexico (1874). It is not clear whether 
or not these soybeans were cultivated in Mexico (they may 
well have been) or where they came from (they may well 
have come from China on a Manila galleon as part of the 
China trade).
 Note 3. Theodore Hymowitz, Prof. of Plant Genetics, 
Univ. of Illinois, referring to this reference and to the 
reference from the year 1651 by Francisco Hernandez 
mentioning the mung bean, writes (8 May 1989): “The 
existence of soybeans or mungbeans or even the knowledge 
of these crops in Mexico at that time is of course no surprise 
to me. From about 1565 and for the next 250 years ships left 
Acapulco for Manila (Philippines) and returned. All sorts of 
goods were moved West to the East and vice versa across 
the Pacifi c Ocean. Hernán Cortés [Cortes] (1485-1547, 
the Spanish explorer and conqueror of the Aztec empire in 
Mexico) started a plant introduction garden in Mexico City 
in 1621 and requested that seed be sent to him.” Hymowitz 
added by phone (27 May 1989): “There is no log of what 
was grown in that garden, but there is the account of Cortés’ 
friend, which is at the University of Illinois rare book room. 
It is in old Spanish, handwritten.”
 Note 4. The illustrations in this article were reproduced 
in many later books and articles by other authors. Address: 
France.

156. Oesterreichisches Landwirthschaftliches Wochenblatt 
(Vienna). 1880. Miscellen: Sojacultur in Frankreich 
[Miscellaneous: Soybean cultivation in France]. 6(16):128. 
April 17. [Ger]
• Summary: In the Journal d’agriculture pratique, 1880, no. 
14, E.A. Carrière writes an essay about the soybean which 
deserves consideration to the extent that in it, regardless of 
the efforts to make soy acclimatized in Austria-Hungary, 
propaganda is provided for this very promising plant in 
France. The conviction is expressed there that soy is capable 
of playing a very important role in the warmer parts of the 
country. Levallois at the Agronomic Institute [agronomisches 
Institute] in Paris also notes the excellent composition of 
the soybean seeds there by fi nding that when air-dried, they 
contain 35 percent nitrogenous substances, 13.5 percent fat, 
and so on. It is also mentioned that soy is being cultivated in 
Hungary–and probably also in Austria–and Mr. Julius Robert 
in Seelowitz [today’s Zidlochovice, Czech Republic] is 
already growing it at a large scale, since he has dedicated an 
area of 30 hectares to it every year.

 Note: Translated by Philip Isenberg (MM, CT), Long 
Beach, California.

157. Blaskovics, Edmund v. 1880. Die Sojabohne. 
Etwas ueber deren Cultur, Verwendbarkeit und Werth als 
Futtermittel [The soybean. Something about its cultivation, 
usefulness and value as a feedstuff]. Vienna, Austria-
Hungary: Carl Gerold’s Sohn. 24 p. 24 x 15 cm (octavo). [1 
ref. Ger]
• Summary: Contents: 1. Cultivation of the soybean (Cultur 
der Sojabohne). 2. The soybean as a feedstuff/animal feed 
(Die Sojabohne als Futtermittel).
 1. Cultivation of the soybean. The smaller cultivation 
trials that were set up in many locations with the soybean 
(Sojabohne)–which, in spite of the precision of their 
execution, could not provide any suffi cient information 
about the usability of it as an agricultural crop–moved me 
to publish the [results of the] trial that was carried out at a 
larger scale at the Archduke Albrecht estate in Ungarisch-
Altenburg [today’s Mosonmagyaróvár, Hungary], in order 
in this way to contribute to the extent feasible to placing the 
value of this plant in the proper light.
 Even though just like all other trials, this trial will not be 
capable of defi nitively and fi nally deciding the question as to 
whether the soybean will be suitable as an agricultural crop 
and fodder plant, I nevertheless believe that I will be able to 
contribute to a solution to this through what follows below. 
As early as 1878, agronomic trials were carried out with the 
yellow variety of the soybean on two sides, specifi cally on 
diluvial soil (weathered tertiary gravel) and alluvial soil with 
a rich sand content and in fact with a subsoil mixed with 
scree.
 On the former, 1,024 square cm (32 cm square) was 
cleared for each cluster as a location, and on the latter, 750 
square cm (50 cm distance between rows and 15 cm interval 
within the row). In each step, on May 16 and May 22, two 
seeds were planted 3 to 6 cm deep. The sowing seeds had a 
weight of 165 to 168 grams per 1,000 seeds. The fi rst plants 
came up on May 21, after the sowed seeds immediately 
received rain for four days with a precipitation quantity of 
26.9 mm, and the last plants came up on June 3. Only a few 
seeds did not germinate, and specifi cally, at the fi rst location, 
out of 2,915 seeds, 13 seeds remained unsprouted, and at 
the second location, all of them came up. The cool weather 
in the fi rst germination period delayed the development of 
the plants. From June 13 until the end of July, the plants 
were cultivated once and weeded once. The fi rst blossoms 
appeared on July 1 and the last blossoms appeared on August 
17. Around this time, the height of the plants amounted to 
63 to 73 cm. The great heat that was associated with dryness 
very much supported the development, and as early as 
August 21, the yellowish colored pods and leaves appeared, 
and it was possible for the harvest to begin on September 14 
and be completed on September 20.
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 Only 5% of the seeds remained unformed, whereby the 
fault for this may in fact be attributed to the great abundance 
of leaves on the plants as well as to the at times too small soil 
area cleared for the individual plants. The number of pods 
on a plant varied between 40 and 119, and the number of 
seeds in each pod varied between 1 and 4, although 4 seeds 
appeared in a pod only rarely.
 The pods were commonly located at a height of 7 to 
8 cm above the soil. The rooting (Bewurzelung) of the 
plants is weak. The harvest on the diluvial soil amounted 
to 17.02 metric hundredweight (22.7 hectoliters @ 75 kg 
each) per yoke (Joch) or 29.61 metric hundredweight (39.49 
hectoliters @ 75 kg each) per hectare, while on the alluvial 
soil, it was 14.88 metric hundredweight (19.2 hectoliters @ 
77.5 kg each) per yoke or 25.89 metric hundredweight (33.4 
hectoliters @ 77.5 kg each) per hectare.
 With the crops (Frucht) that were harvested, 1,000 seeds 
weighed 156 to 159 grams, and they were consequently 
around 9 grams lighter than the seeds that were sown.
 With regard to straw, empty pods, and waste, 2,496 kg 
were harvested per yoke or 4,338 kg per hectare. These were 
not greedily or completely accepted by foals and sheep, but 
the softer parts were well accepted by young cattle.
 From that which has been stated above, we see that the 
harvest results that were obtained concur on average with 
those which Professor W. Hecke published in 1879 about 
soybeans (Soja) that were cultivated in 1878 in the Wiener 
Landwirthschaftliche Zeitung. We also fi nd there an analysis 
on the soybeans that were cultivated on the estates of the 
Royal Hungarian Academy in Ungarisch-Altenburg in 1878. 
The results of this with the yellow variety were:
 A table follows: Water 9.50%. Protein 26.10% Fat 
(vegetable oil) 15.65%. Nitrogen-Free Extracts 38.95%, 
Crude Fiber 4.70%, Minerals 5.10%.
 In 1878 no analysis was carried out on the soybeans 
that were harvested on the Archduke’s Estate in Ungarisch-
Altenburg; however, in order to make comparisons possible 
with those that were obtained in 1879, which were analyzed 
in the laboratory of this academy, the aforementioned 
analysis is listed of the soybeans from the academy’s estate 
that were raised under similar conditions in 1878.
 The two smaller trials that were carried out in the 
previous year appeared to be encouraging enough to repeat 
them in 1879 and to extend them substantially, as is visible 
from Table I.
 The cited cultivation areas of the Altenburg, Wieselburg, 
Marienau, and Pfaffenwiese farms [translator’s note: 
nineteenth century farm names in German that are probably 
now in Hungarian, if they still exist] are located on alluvium 
between the Leytha [sic–Leitha] and the Danube and on the 
latter, Kaiserwiese and Lehndorf on alluvial bog soil next to 
the Hanyság [sic–Hanság, in German Waasen or Wasen, a 
moor area on the Hungarian-Austrian border], Albrechtsfeld 
on diluvial soil of the moor (moor soil) (Haideboden sic–

Heideboden?), Casimir in part on the same, in part like also 
Wittmanshof and Kleylehof on weathered tertiary gravel 
(Parndorf Plateau). The thickness (Mächtigkeit) of the soil is 
for the most part very small.
 With regard to the cultivations at individual properties, 
it is to be noted that the Lehndorf and Albrechtsfeld 
estates (Prädien) suffered from stagnating moisture, while 
Kleylehof was repeatedly affl icted by strong downpours 
of rain. Actually, 1879 was very unfavorable for the 
cultivation of the soybean, which in fact requires more 
heat than our usual crops with the exception of corn, since 
the temperatures during the soybean vegetation period 
(Sojavegetationsperiode) were signifi cantly lower than the 
average of the past ten years, and in fact lower than in 1878, 
which in fact also lagged signifi cantly behind the ten year 
average. Also occurring unfavorably to just the same degree 
were the precipitation conditions, since as is apparent below, 
the precipitation of 1879 exceeded that of the previous year 
by 95.3 mm and that of the ten year average by 161.3 mm, 
which signifi cantly reduced the harvest results since as it 
appears, the soybean requires more dry, warm weather.
 Two tables follow: The fi rst shows the temperature in 
1878 and 1879 each month from April to September and the 
average for each year. In 1878 the average was 17.31ºC and 
in 1879 it was 16.75ºC, whereas the average of these months 
for the last 10 years was 17.48ºC.
 The second shows the precipitation in 1878 and 1879 
each month from April to September and the totals for each 
year. In 1878 the total was 330 mm and in 1879 it was 425.4 
mm, whereas the total during these months for the last 10 
years was 264 mm.
 Note: For a good description and review of this booklet 
see: Wiener Landwirthschaftliche Zeitung. 1880. 30(39):310, 
col. 2. May 15.
 The booklet contains many large tables in each of the 
two sections. There is no bibliographic reference or footnote 
given in the whole booklet except the reference made on p 
4 to the short report about the 1878 harvest given by Prof. 
Hecke in 1879.
 This booklet is owned by Soyinfo Center 
Library; Austrian National Library (Österreichische 
Nationalbibliothek), Vienna (call# 394.926-D Per); and 
Bonn University Bibliothek, Germany. Address: Assistant 
at the Royal Hungarian Academy of Hungarian-Altenburg 
(Assistent an der koeniglich ungarischen Akademie zu 
Ungarisch-Altenburg).

158. K. 1880. The soja or Asiatic bean (Letter to the editor). 
Charlotte Democrat (The) (Charlotte, North Carolina). May 
7. p. 4.
• Summary: “Editor Charlotte Democrat:–I send you a 
small sample of an Asiatic Bean, the Soja Hispida, a plant 
which has for ages constituted a chief article of food for man 
and beast throughout the great continent of Asia, from the 
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Caucasus to Japan. Notwithstanding its prominence in the 
agriculture of so large a part of the human race for a great 
part of its history, it had failed to be adopted, or investigated, 
or acclimated in Europe, until the great Exposition at Vienna. 
A large number of its varieties were exhibited there, both 
from Japan and several Asiatic Continental States. Prof. 
Haberlandt of Vienna obtained and distributed specimens of 
the several varieties throughout the different States of the 
Empire and carried on experiments through a series of years 
to ascertain its relations to the climate and soil and modes 
of cultivation of Europe. In 1878 he published an account 
of these experiments and his conclusions. As these results 
are likely to be of great value to us, I give you the most 
important of them briefl y.
 “1. This Bean (the Soja) is more hardy than any other 
species of bean or pea cultivated in Europe, and is less liable 
to attacks of insects.
 “2. It adapts itself to any kind of soil but produces the 
best results in a sandy loam.
 “3. It has about the same range of climatic adaptation 
as Indian Corn, but is less liable to injury from frost–even 
freezing does not destroy it.
 “4. It withstands the drouth of Summer better than all 
other legumes (beans and peas).
 “5. It produces very largely, both seeds and vines, and 
excells all our other green fodder plants, being eagerly eaten 
by all farm animals.
 “6. Both seeds and straw have an extraordinarily high 
nutritive value.
 “7. It does not degenerate in the climates of Europe, 
but even improves in yield and quality. So that, it is a most 
important acquisition to the agriculture of Europe.
 “The Soja yields 35 to 55 bushels of seed and two tons 
and upwards of straw to the acre.
 “The analysis, of the Soja Bean, compared with the 
horse bean, cow pea, garden pea, wheat and corn, shows 
that it far surpasses them all in the two most important food 
constituents, viz: albuminoids and fat; and justifi es the high 
place it has so long held among the Eastern nations as food 
for man and beast.
 “From analysis it appears that only clover surpasses the 
value of the Soja vines as ‘roughness,’ and that by a smaller 
amount than it exceeds timothy hay, and the Soja is far better 
than the cow pea; and in this last respect it has this further 
very great advantage, that it does not shatter in the ripening 
or curing.
 “And lastly, the Soja furnishes a better green crop for the 
improvement of the soil than the cow pea, (the most valuable 
plant we now have for this purpose,) because its ash shows a 
larger percentage of potash, phosphoric acid and ammonia. 
Some twenty varieties of this plant are known in Asia, and 
Prof. Haberlandt procured and experimented with them all. 
He fi nds two, designated as the ‘yellow’ and the ‘red brown’ 
to be, on the whole, the most valuable.

 “I have procured a half gallon of these acclimated 
varieties from Vienna, and distributed them to some twenty-
fi ve localities, covering the whole State, and all its varieties 
of soil and climate, with the request to report the result in 
the Fall. From one of the parties I got the answer that he has 
been cultivating it for fi ve years, and ‘fi nds them superior 
to all other kinds of peas for stock, especially cows,’ and 
he says he is sure ‘he can raise 100 bushels to the acre.’ He 
adds: ‘They do well planted among corn, like cow peas, or 
sown broadcast.’ This is valuable testimony from a very 
intelligent and successful farmer in the Eastern section of the 
State, where the cow pea is so important a crop.”

159. Pellet, H. 1880. Sur la fi xité de composition des 
végétaux. Analyses du Soya hispida ou pois oléagineux 
chinois [On the variability in the composition of vegetables. 
Analyses of Soya hispida or “Chinese oil peas,” soybeans]. 
Comptes Rendus des Seances de l’Academie des Sciences 
(Paris) 90:1177-80. May 17. German-language summary in 
Chemisches Central-Blatt 1880, p. 410. [2 ref. Fre]
• Summary: The author conducted nutritional / chemical 
analyses on three samples of soybeans. The samples which 
we have analyzed were graciously made available to us by 
Mr. Paillieux, member of the Society for Acclimatization [la 
Société d’acclimatation] who has been working for some 
years on the cultivation and utilization of soybeans (pois 
oléagineux) in order to make a sort of cheese (fromage de 
pois) [tofu] from them. Its manufacture has been described 
by Mr. P. Champion, and Mr. L’Hôte has also published 
some analyses of this vegetable and of the cheese obtained 
from it (2).
 Our trials (essais) focused on three samples, harvested 
under completely different conditions.
 The fi rst was brought directly from China and was given 
to Mr. Paillieux by Dr. Adrien Sicard.
 The second came from Hungary (from the region of 
Presbourg [Bratislava, called Pressburg in German. Note 1. 
Pressburg became the capital of Slovakia in 1918]).
 The third was harvested in France at Etampes by Mr. 
Blavet, president of the Horticultural Society of that town.
 The fi rst 4-column table gives values, measured by 
the author using the three soybean samples, for moisture, 
fats, proteins (coagulable nitrogen x 6.25), starch (amidon), 
dextrine and principal sugars, cellulose, ammonia, sulfuric 
acid, phosphoric acid, chlorine, potash, lime (chaux), 
magnesia, substances insoluble in acids, traces of soda or 
kali (soude) and iron and trace minerals (range: 0.052 to 
0.061), other organic materials. The soybeans contained an 
average of 9.63% moisture (range 9.0 to 10.16%), 31.7% 
protein (range 35.5 to 27.75%), 15.7% fat (range 14.12 to 
16.6%), and 3.21% starch, dextrin and principal sugars (by 
default or remainder).
 The second table gives values for ammonia nitrogen, 
coagulable nitrogen, total nitrogen (from ammonia and 
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coagulable nitrogen), nitrogen determined directly, total ash 
plus carbon dioxide, soluble and insoluble substances in 
boiling water and acetic acid.
 The third table gives a detailed analysis of the 
percentage composition of the ash: carbonic acid, phosphoric 
acid, sulfuric acid, chlorine, potash, lime / limestone, 
magnesia, insolubles, traces of soda, iron, etc.
 The 1st sample gave 4.86 gm of ash, the 2nd gave 4.87 
gm, and the 3rd gave 5.15 gm of ash.
 Note 2. This document contains the most detailed 
nutritional / chemical analyses of soybeans seen to date.
 Note 3. This is the earliest document seen (Jan. 2021) 
that mentions minerals in connection with soybeans.
 Note 4. This is the earliest French-language document 
seen (Dec. 2020) that uses the term pois oléagineux chinois 
to refer to the soybean, or with the term Soya hispida 
(regardless of capitalization) in the title. Address: [Chemist 
of the Compagnie de Fives-Lille], France.

160. Levallois, A. 1880. Présence dans le Soja hispida 
(Muench.) d’une quantité notable d’une substance soluble 
dans l’alcool et facilement transformable en glucose [The 
presence in soybeans of a signifi cant quantity of a substance 
soluble in alcohol and easily transformable into glucose]. 
Comptes Rendus des Seances de l’Academie des Sciences 

(Paris) 90:1293. May. 
[2 ref. Fre]
• Summary: “Mr. 
Pellet (17 May 1880, 
in this journal) has 
recently given the 
results of several 
analyses of Soja 
hispida (or pois 
oléagineux). The sum 
of the quantities of 
the sugar, starch, and 
dextrin found by the 
chemist is 3.10 per 
cent.
 “Last year I 
conducted several 
analyses of this seed, 
and I arrived at a 
different result (see 
Annales de la Societe 
d’Horticulture 
d’Etampes).
 “In fact, 
according to 
my quantity 
determinations, the 
seed in question 
contains from 9 
to 11 per cent of a 

substance that is soluble in alcohol. This substance does 
not reduce Fehling’s solution until after several minutes 
of boiling with water acidulated with sulfuric acid. Its 
dextro-rotary power is considerable; boiling with acidulated 
water brings it back to near that of glucose. In its optical 
characteristics, it resembles dextrin, but it seems to differ 
from dextrin by the rapidity with which it is transformed into 
glucose.
 “By preparing a larger quantity of the material than 
I have been able to heretofore, I propose to make a more 
complete study of this substance.”
 Note: Webster’s Dictionary defi nes Fehling’s solution 
(derived from Hermann Fehling, a German chemist who 
died in 1885; the term was fi rst used in 1873) as “a blue 
solution of Rochelle salt and copper sulfate used as an 
oxidizing agent in a test for sugars and aldehydes in which 
the precipitation of a red oxide of copper indicates a 
positive result.” Address: [Agronomic Institute (l’Institute 
Agronomique)] France.

161. Sempolowski, A. 1880. Zur Kultur und Verwerthung 
der Sojabohne (Soja hispida Mönch.) [On the culture and 
use of the soybean]. Fuehlings Landwirtschaftliche Zeitung 
29(5):278-81. May. [Ger]



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    130

© Copyright Soyinfo Center 2021

• Summary: It is well known that Prof. Dr. Fr. Haberlandt, 
who obtained soybeans in 1873 at the Vienna Exposition 
(and unfortunately died at too young an age), conducted 
many soybean trials in order to fi nd varieties that yielded 
well in Austria and bordering countries. The best varieties 
proved to be the yellow-seeded ones that originated in 
Mongolia. Later, in other areas many more trials were 
conducted.
 “I conducted my fi rst trials with soybeans two years 
ago [i.e., in 1878] at 53-53º north latitude. The yield was 
satisfactory, however I had to let the harvested plants fi nish 
ripening indoors.” Further trials were conducted in former 
years in several places in Posen [Poznan; a very old city 
and province in west central Poland, part of Prussia 1793-
1918]. A table (p. 279) shows where soybeans were grown 
(at Oswiezem, Twno, Zabikowo, Prusinowo, and Zabikowo), 
the number of seeds planted, the dates of planting (April 24-
May 15) and harvest (Oct. 4-16), the seed spacing, yield (in 
kilograms and number of seeds), seeds harvested per seed 
planted (maximum 146 to 1, minimum 22 to 1), and quality 
of the harvested seed. This table shows the extraordinary 
fruitfulness of the soybean.
 “In China and Japan, soybean seeds are used as food. 
Almost daily they are enjoyed as vegetables, like our beans 
(beinahe tagtäglich als Gemüse, gleich unseren Bohnen, 
genossen wird), or they can be used to prepare various 
sauces, which are known as tasty and digestion-promoting 
additions to the other dishes and which have been shipped 
to Europe.” The process for making soy sauce is described. 
Soybeans are used as a source of oil, especially in the 
provinces of Newchwang and Cheefo, where there are many 
oil mills. The method for pressing out the oil is still very 
primitive (see a report on the agricultural part of the Paris 
Exhibition of 1878; Berlin 1879, page 57). Soybean cake 
is used as fertilizer on sugar plantations. Cooked soybeans 
are also tasty, as in a salad with oil and vinegar, or in soup. 
It must be noted that it takes a long time to cook soybeans 
until they are soft–at least 24 to 48 hours. A table shows the 
nutritional composition of soybeans:
 9.23% water
 33.35% protein
 18.18% fat
 30.01% nitrogen free extract
 4.29% crude fi ber
 4.9% ash
 Because the leaves and hulls are also quite nourishing, 
the soybean has a great future as a fodder plant. Address: Dr.

162. Meunier, Stanislas. ed. 1880. Le Soja hispida [The 
soybean]. Nature (La) (Paris) 8(366):15. June 5. [2 ref. Fre]
• Summary: “Several analyses of Soja hispida have shown 
Mr. Pellet that they contain no more than 3% sugars and 
starches (matières sucrées et amylacées); but it seems that 
this chemist was mistaken. In effect, the dosages of Mr. 

Albert Levallois, laboratory assistant at the national institute 
of agronomy, prove that the Chinese legume releases, in 
the presence of 9-11% alcohol, a substance which acquires, 
following boiling in the presence of diluted acids, the 
property of reducing Fehling’s solution, and which is 
then dextrorotary in the same way as glucose. The author 
announces that he will pursue these studies, which we will 
have a chance to review later.” Address: France.

163. Morin, F. 1880. Chronique horticole et viticole: Sur 
le Soja hispida [Horticultural and viticultural chronicle: 
Soja hispida]. Bulletin de la Societe d’Horticulture et de 
Viticulture d’Eure-et-Loir (Chartres) 11:341-44. [Fre]
• Summary: In 1879 the Horticultural Society of Eure-et-
Loir received from Mr. Blavet, president of the Horticultural 
Society of Etampes (Seine-et-Oise), a packet containing 
seeds of Soja hispida, known today in the horticultural world 
under the name Soja hispida d’Etampes (The soybean of 
Etampes).
 Last year we also received from Mr. J. Courtois, vice-
president of the Society of Horticulture, 10 seeds of this 
precious vegetable.
 The harvest of 1879 was relatively abundant, 
considering the harshness of the season. We were then able to 
confi rm with our own eyes this plant’s abundant productivity. 
Of 10 seeds planted, only 9 came up / germinated; and these 
9 plants of Soja hispida yielded 367 seeds, or on average, 
about 41 seeds per plant.
 The Chinese and Japanese consume large amounts [of 
these seeds] of this plant. It is from Mexico that soybean 
seeds (les graines de Soja) seem to have [fi rst] been imported 
to France.
 Note: This is the earliest French-language document 
seen (Sept. 2014) that uses the term graines de Soja 
(regardless of capitalization) to refer to soybeans.
 The cultivation of this plant in our region could be 
of great benefi t, because an analysis of its composition 
proves its food and nutritional value. The scientist (savant) 
Mr. Levallois, of the Agronomic Institute (l’Institute 
agronomique) [May 1880] found in the Soja hispida: 35% 
nitrogenous materials [protein], 13.6% fats, 19.4% starch, 
dextrin and sugar, 4.40% cellulose, 10.5% pectic bodies 
and nitrogen-free extract [non-fi ber carbohydrates, “non-
measured substances”], 4.2% mineral salts and ash, and 
12.88% water. Since the seeds of this plant contain a larger 
percentage of nitrogenous materials than any of the six other 
nutrients, it is clearly a rich food plant. The relative quantity 
of oil that can be extracted from it fully justifi es the name 
“oil peas” (Pois oléagineux), which has sometimes been 
given to it.
 The Soja hispida is cultivated on a large scale, especially 
in Hungary; certain farmers (cultivateurs) of these regions 
have ensiled it like maize to feed livestock during the winter. 
In our country [France], early varieties would be preferable 
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everywhere, in order to ensure that they mature.
 Footnote: Previous articles about Soja hispida appear on 
pages 27, 34, 66, 75, and 321 of this volume.

164. Southern Farmers’ Monthly (The). 1880. A Chinese 
vegetable. 3(6):170. June.
• Summary: “Some experiments recently carried on by two 
or three Austrian and German horticulturists, have brought 
into notice an almost forgotten plant which was introduced 
into Europe from China, nearly thirty years ago, but whose 
existence and whose products have been undeservedly lost 
sight of. This is the Soja hispida, a species of luguminous 
[sic, leguminous] plant, somewhat resembling in habit and 
appearance the well-known pea. Unlike the latter, however, 
it has two distinct uses–industrial as well as alimentary. It is 
highly prized in China and Japan, and is said, indeed, to take 
its scientifi c title from the Japanese name of a sauce sooja–
which is made from its seeds... The peas are boiled for about 
20 minutes, and furnish a dish which is highly relished, not 
only by the Celestials, but by Europeans who have tasted 
it. It is said to resemble in fl avor the green pea, but lacks 
its sweet taste... The sauce has a high reputation among the 
Chinese and Japanese, not merely as a condiment, but as a 
medicinal agent. Chemical analysis of the seeds show [sic, 
shows] them to be very rich in proteine.
 “The oil is available for many uses–for burning in lamps 
or even as a substitute for olive oil. Being somewhat of a 
siccative [drying] nature, it is not adapted for a lubricant, 
but is for that reason useful as a substitute for linseed oil in 
the manufacture of paints and in other similar industrial arts. 
Finally, to complete the list of virtues of this Celestial pea, 
the haulm [stem or stalk] gives an excellent fodder for cattle 
and horses.”
 Note: The editor of this periodical in 1880 was L.C. 
Bryan.
 Talk with Ted Hymowitz. 1991. Sept. 16. After 2½ 
weeks of searching he has just found that this “Dr. Emerson” 
was Dr. Gouvenneur Emerson (lived 4 Aug. 1795–8 July 
1874), a surgeon on the ship “Superior” that went to 
China. He received his M.D. degree from the University 
of Pennsylvania, and was a member of the American 
Philosophical Society, and of the convention which resulted 
in the formation of the American Medical Association. He 
never married. The source of this information is: Who Was 
Who in America: Historical Volume, 1607-1896. Rev. ed. 
1967. Published by Marquis Who’s Who Inc., Chicago, 
Illinois. 689 p. See p. 239. Address: Editor, Savannah, 
Georgia.

165. Vavin, Eugène. 1880. Note sur le Soja hispida ou Pois 
oléagineux [Note on the soybean or oil pea]. Journal de la 
Societe Centrale d’Horticulture de France 2:429-33. Third 
Series. [5 ref. Fre]
• Summary: Presented as a paper at the meeting of this 

society on 22 April 1880. Although it generally takes a long 
time for new products to spread and be recognized for their 
qualities, this was not the case for the soybean, also known 
as the small bean from Japan (petit Dolique du Japon). A 
few years after our Society for Acclimatization (Société 
d’Acclimatation) had one of its members test this crop, 
the soybean was common only in the area in and around 
Étampes, when the owner of the Brunehaut estate (domaine 
de Brunehaut) helped me develop an appreciation for its 
culinary qualities. In June of 1879, I hastened to spread the 
word about this excellent product among all farmers and 
horticulturists. I am extremely glad that I did, because many 
heeded my call, and it seems to me that the soybean (Soja) is 
now rightly recognized for its potential in human and animal 
consumption. I was honored to join with the president of the 
Society of Étampes (Société d’Étampes) to respond to the 
solicitude of our dear society, which fi nds it so gratifying 
when the products of the seeds it receives and entrusts to its 
members live up to its expectations.
 Before I expand upon the recognized qualities of the 
soybean as a forage crop, which I would also like to call 
attention to, I must recall how the Japanese use this bean, and 
the culinary resources which it offers us. In his remarkable 
work titled Amoenitatum exoticarum... Vol. V, published in 
1712, Kaempfer explores the culinary uses of the soybean 
(Daidsu), which the Japanese also call Mame. However, the 
details he provides on this subject were already printed in the 
minutes from the meeting on November 13, 1879 (see this 
Journal, 3rd series, I, p. 687).
 The soybean grows in Japan, India and the Maluku 
Islands [in today’s Indonesia].
 Since the beginning of the century, it has been featured 
in all botanical gardens, where it seeds very well. A Japanese 
book given to me by Dr. Baillon states that there are almost 
thirty varieties. The soybean’s stem is straight, 0.5 meters 
tall, ribbed on its upper section, and covered profusely 
with reddish-brown hairs. Its leaves are hairy and trifoliate, 
with ovate leafl ets at obtuse angles, supported on common 
petioles that are also hairy and ribbed. Its fl owers are small 
and purplish, located in the leaf axils in straight clusters. The 
pods are hairy, 4.5 centimeters long, and they hang down. 
They are somewhat tightly packed, pointed, and contain two 
seeds.
 Cultivation: The soybean is planted between April 15 
and May 15, in rows, with 0.15 meters between each plant, 
and 0.5 meters between each row, in soil that is neither too 
moist nor too dry, but on the dry side; it requires the same 
conditions as the haricot bean (Haricot). Three seeds are 
placed in each hole, and planted in staggered rows. During 
normal years, the seeds can be eaten starting in late August 
until October 15, before they are fully mature. Once the pods 
are dry, they are beaten with a fl ail.
 When the temperature drops to 3ºC above freezing, 
only the leaves are damaged. The pods remain closed during 
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these cold spells, thus protecting the seeds from any harm. 
Under these same conditions, haricot beans are completely 
destroyed.
 Another noteworthy advantage is that the soybean is left 
totally untouched by weevils (Bruche), which cause much 
damage to peas, haricot beans, lentils, etc.
 Something else remarkable: this plant suffers little from 
the absence of light. It grows just as well under the shadows 
of trees or neighboring plants.
 In 1877, 5,870 kg of seeds were sown in different 
locations where professor Haberlandt, from the Royal 
College of Agriculture in Vienna (Institut agronomique de 
Vienne), was carrying out research on this precious plant. 
That same year, over 400,000 kg of seeds were harvested. 
The introduction of this plant to central Europe can therefore 
be considered complete. The origins of this vegetable are not 
certain–it was introduced into Europe around 1790.
 The seed is almost round when dried, and is the size 
of a small pea. However, when the seed is soaked in water 
for several hours, as is done for dried vegetables prior to 
cooking, its volume increases to twice the size or larger; its 
shape then becomes that of a small, nicely shaped haricot 
bean. With this substantial expansion, the seed’s skin 
becomes relatively non-existent, and because this skin is 
often very unpleasant in certain legumes, this is a signifi cant 
advantage. The seeds of the yellow variety become mature 
even farther north than the northern limit for maize (Maïs). 
Even better, it resists the low temperatures that corn and 
haricot beans cannot tolerate. This variety produces many 
fl owers that set very well, and the pods do not let any seeds 
fall to the ground.
 Mr. Blavet, president of the Horticultural Society of 
Étampes (Société d’Horticulture d’Étampes) noted that of 
all the different varieties of this legume, three were of higher 
quality than the others. He has informed me that he just 
gave the Vilmorin company (maison Vilmorin) 9 liters of 
soybeans, which he called the “edible soybean of Etampes” 
(Soja comestible d’Étampes) to distinguish it from the fodder 
varieties. He also sent soybeans to several departments, 
as well as abroad. He has added that he received the fi rst 
seeds from the Society for Acclimatization in 1874, and 
that he would be glad if this excellent vegetable received 
the popularity it deserves. Meat is certainly delicious, but it 
is costly, and not necessary for sustaining life or muscular 
strength. The population in Alsace is clearly very strong, 
even though the lumberjacks only rarely eat meat. I am 
among those who believe that a plant-based [vegan] diet 
allows for a freer mind.
 The learned chemist Payen, who is unquestionably a 
leading authority on the matter, showed that for the same 
weight, beans (Fèves), peas and other similar vegetables 
contain more protein than boneless meat.
 Now that we have explored the use and nutritional 
qualities of the soybean as a food product, I will present data 

from relevant experts in order to show what can be achieved 
by using soybean leaf stems (fanes) and pods as animal feed. 
A study was published recently on using soybeans as animal 
feed, based on observations made at the Proskau agronomic 
station (Station agronomique de Proskau), by Messrs. 
Weiske, Dehmel and Schulze. The following is a summary 
the results. In the fi rst period, from January 8 to 15, and then 
January 16 to 23, 1879, two sheep were fed 1,000 grams of 
air-dried soybean pods. Numerous analyses determined that 
these two sheep digested on average:
 61.83 percent of the dry matter
 62.63 percent of the organic matter
 44.37 percent of the protein
 57.19 percent of the fat
 50.74 percent of the cellulose
 73.06 percent of the nitrogen-free extract
 54.02 percent of the minerals
 These fi gures show that this feed is highly digestible by 
sheep. Continued. Address: Etampes, France.

166. Vavin, Eugène. 1880. Note sur le Soja hispida ou Pois 
oléagineux [Note on the soybean or oil pea (Continued–
Document part II)]. Journal de la Societe Centrale 
d’Horticulture de France 2:429-33. Third Series. [5 ref. Fre]
• Summary: (Continued): In the second period, from January 
24 through February 15, each sheep received 1,000 grams 
daily of air-dried soybean leaf stems (fanes). The stems were 
eaten more readily than the pods, although the sheep did not 
leave any of the pods, either. The stems were fi nely chopped, 
and the sheep ate them all, except for some of the ends 
that were far too woody. New analyses showed that in this 
experiment, the sheep digested:
 54.93 percent of the dry matter
 57.95 percent of the organic matter
 60.84 percent of the protein
 62.21 percent of the fat
 33.60 percent of the cellulose
 69.02 percent of the nitrogen-free extract
 36.32 percent of the minerals
 These results show that soybean straw is more easily 
digested than the plant’s pods, because protein and fat 
(matières azotées et les matières grasses) are particularly 
diffi cult to produce, and must be utilized as much as possible 
in feeds.
 If these numbers are compared with ones from studies 
on other animal feeds, we can see that soybean leaf stems 
provide similar nutritional value to that of hay, clover and 
meadow hay.
 This topic is promising enough to enlist our farmers 
to grow this legume, because it provides a twofold benefi t: 
the seed provides an excellent meal [fl our], as well as good 
forage, for sheep in particular.
 Haberlandt compared the composition of this bean 
with several other seeds that are known for their nutritional 
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content.
 Here is a table showing his results:
 The six columns are: Soybean, haricot bean, pea, lentil, 
bean (fève) and yellow lupin.
 The six rows are: Water, protein, fat, nitrogen-free 
extract, cellulose and ash.
 The soybean seed is therefore the most nutritious, 
because it contains the most protein and fat.
 Note 1. Blavet (1880) states: “Mr. E. Vavin, to whom 
we also owe one of the most instructive and detailed notices 
on this subject, inserted in the Journal of the central Society 
of Horticulture of France (3rd series, Vol. II, 1880) receives 
also the expression of our humble recognition.”
 Note 2. The soybean (Soja hispida) is also mentioned in 
this volume on pages 29, 106, 197, 204, 474-475, and 615.
 Note 3. This article may have also been published as 
a brochure in 1880 with the same author and title by E. 
Donnaud. Address: Etampes, France.

167. Mondes, Les (Le Cosmos. Revue des Sciences et de 
leurs Applications). 1880. Le soya ou soja hispida [The 
soybean or Soja hispida]. 52(9):302-03. May/Aug. Series 2. 
[Fre]
• Summary: “The new oil peas (pois oléagineux), in which 
there has been so much interest since last year, have shown 
in agronomic trials that they can be easily acclimatized. Mr. 
Olivier Lecq, the able agronomist mechanic from Templeuve 
(Nord), was kind enough to give us information on these 
trials. First, he claims that the name of this legume is soya, 
not soja a term used by Dr. Haberlandt in his work on this 
subject. Mr. Lecq has submitted the soybean (le soya) to 
chemical analysis, which has given the following results: 
Nitrogen almost 6%, protein 37.13%, fats 49.70, nitrogen-
free organic materials 27.60%, salts 4.3%.
 “The soya is therefore one of the most nutritive 
materials in the vegetable kingdom. If we can agree that 
its products are abundant and that its cultivation is not 
overwhelmingly demanding, then agriculture should rejoice 
in this new conquest.”
 Note: As of 1997, Nord is a department in northern 
France; its capital is Lille (130 miles north-northeast of 
Paris).

168. Paillieux, Auguste. 1880. Le soya, sa composition 
chimique, ses variétés, sa culture et ses usages [The soybean, 
its chemical composition, varieties, culture and uses]. 
Bulletin de la Societe d’Acclimatation 27:414-71. Sept.; 
27:538-96. Oct. 28 cm. [73 ref. Fre]
• Summary: One of the most important and original of the 
early publications on soya in Europe. Its in-text bibliography 
on soya was the largest of any published up to that time.
 Contents: Part I: Introduction and extracts on soybeans 
and soyfoods from 30 articles published previously in the 
Bulletin of the Society for Acclimatization from 1855 to 1880 

(pages 414-430. Note 1. Each of these articles has a separate 
record in this database).
 1. Soybean botany (p. 430-31). 2. The soybean in 
Japan (p. 431-42): Engelbert Kaempfer and his writings 
on miso and shoyu, information on soya from a document 
titled Japan at the World Exposition of 1878 (Le Japon á 
l’Exposition universelle de 1878, written in French by a 
Japanese, p. 29-33), recipe for making shoyu in France, tofu. 
3. Soya in Cochinchine (French Indochina, p. 442-46): Black 
soybeans. 4. Soya in China (p. 446-51): Soy oil (Huile de 
Soya), fermented tofu (le fromage de soya, teou-fou), soy 
sauce (tsiang-yeou; In London, England, it is sold under the 
name of “India Soy” at Cross & Blackwell, Soho-Square {p. 
451}).
 Note 2. This is the earliest French-language document 
seen (April 2013) that uses the term fromage de soya (p. 
449) to refer to tofu. 5. Soya in Austria-Hungary (p. 452-71): 
Starting with soybeans at the World Exposition of Vienna 
in 1873, includes a long, in-depth discussion (with many 
excerpts) of Prof. F. Haberlandt’s book Le Soja, published in 
Vienna in 1878.
 Tables in Part I show: (1) The chemical composition (in 
both their normal and dry states) of Chinese soybeans (pois 
de Chine), tofu (fromage de pois), and tofu curds (p. 427). (2) 
The yield of tofu. 120 gm of soybeans yields 184 gm of tofu 
(p. 427). (3) The weight and nitrogen content of the different 
components when tofu is made from soybeans (p. 428). (4) 
The Japanese names of 23 soybean (mame) varieties and a 
very brief description of their characteristics (p. 435-36; e.g., 
1. Go-guwatsu no mame {5th month bean}. 2. Use mame 
[sic, Wase mame] {early}. 3. Nakate mame {half season}. 3a. 
Okute mame {late}. 4. Maru mame {round}. 5. Shiro teppo 
mame {white, like a pistol bullet} 6. Kuro mame {black}. 
7. Kuro teppo mame {black, like a pistol bullet} 8. Koishi 
mame {small stone}. 9. Awo mame {Ao, green}. 10. Kage 
mame {shade, shadow}. 11-15. Aka mame {red; 1 of same 
species, two of different species}. 16-18. Tsya mame {Cha, 
tea colored}. 19. Kuro Kura Kake mame {black saddled}. 
20. Aka Kura Kake mame {red saddled}. 21-23. Fu iri mame 
{striped, variegated, mottled; see Uzura mame = speckled 
like quail eggs}). This nomenclature was taken from a 
Japanese work titled: “Explanation, with fi gures, of trees and 
plants recently determined / identifi ed.”
 (5) The romanized Chinese names of six types of 
soybeans and a French translation of each (e.g., Houang-
teou = Soya jaune) (p. 447). (6) Two analyses of soybean 
seeds, reprinted from Chemischer Ackersmann, 1872 (p. 
458). (7) The chemical composition of three soybean 
varieties, including Yellow of Mongolia, Yellow of China, 
and Reddish-Brown of China; the composition of the original 
seeds and the fi rst generation seed is given for each type (p. 
460-61). (8) The chemical composition of reddish-brown, 
yellow, and black varieties of soybeans (p. 469-70; data 
from M. Schroeder, Mach, and Caplan, published by F. 
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Haberlandt). (9) Weight of 1,000 seeds for four generations 
grown out in Vienna. Original seeds: 81.5 to 105 gm. First 
generation: 110.5 to 154.5 gm. Second generation: 141.8 to 
163.6 gm. Third generation: 116.0 to 151.0 gm.
 Contents (continued), Part II. 6. The Soybean, by Count 
Heinrich Attems (p. 538-60): Soybean cultivation, time of 
planting, spacing of seeds, quantity of seeds, harvest, uses, 
and food preparations made from whole soybeans. Practical 
soybean culture trials on a grand scale, in the domain of the 
archduke Albert, an extract from a booklet by Edmond de 
Blaskovics titled “The Soybean, Its Culture, Use, and Value 
as Forage” (Vienna, 1880). Excerpts of six articles on soya 
from the Wiener Landwirthschaftliche Zeitung (Viennese 
Agricultural Journal) (Jan. 1879 to June 1880) (p. 548-54). 
Excerpts of ten articles on soya from the Oesterreichisches 
Landwirtschaftliches Wochenblatt (Austrian Agricultural 
Weekly) (March 1879 to Feb. 1880) (p. 554-59).
 7. The soybean in France (p. 561-76): History (starting 
with Buffon, who became director of the Jardin des Plantes 
[Royal Garden, also called Jardin du Roi] in 1739), varieties 
grown, cultivation, utilization (mainly as forage plant for 
livestock and as an oilseed for oil and meal), accessory uses 
(miso, Japanese-style soy sauce {shoyu}, Chinese-style soy 
sauce {tsiang-yeou}, Japanese-style tofu {tô-fu}, Chinese-
style tofu {téou-fou}, fermented black soybeans {téou-
che}, and soy coffee {café de Soja}, white fermented tofu 
{fromage blanc}, red fermented tofu {fromage rouge}, green 
vegetable soybeans {des graines fraîches, écossées encores 
vertes, comme le Haricot fl ageolet}, whole dry soybeans {les 
graines sèches comme le Haricot blanc ordinare}).
 8. Conclusion and tables showing French analyses of 
soybeans (p. 576-78). Appendixes (p. 579-96): Summaries of 
letters to the Society describing 27 cultural experiments with 
soybeans conducted during late 1880 at various locations 
in France, Switzerland and Algeria. (Note 3. Though the 
publication date of this appendix is given as Oct. 1880, some 
of the letters are dated as late as 21 Nov. 1880). Reprint of a 
2-page letter from Eugene Simon, former French consul in 
China, on soybean farming in China (p. 591-93). Reprint of 
a description by Eugene Simon, based on the description of a 
Chinese, of how tofu is made in China (p. 593-94). A French 
translation of a 1781 article by Isaac Titsingh on preparation 
of soy sauce in the Dutch East Indies [today’s Indonesia] 
(p. 594-95). And some information about soybeans from 
the ancient Chinese herbal Pên Ts’ao Kang Mu (p. 595). 
Reprints of 2 letters from Eugene Simon in China, on soya 
and tofu in China. French translation of a 1781 article by 
Isaac Titsingh on preparation of soy sauce. 
 Note 4. We fi nd it surprising that this superb work 
contains no illustrations of a soybean plant, or of any part 
of the plant, or of any foods made from soybeans; the only 
illustration (p. 569) is a cross section of an empty pit into 
which one could put a mixed silage that contained 20% 
soybean plants. The distance a-b is 3 meters; f-g is 2 meters; 

e-f is 0.5 meters; a-e is 1 meter; i-h is 0.4 meters.
 Note 5. This is the earliest French-language document 
seen (Nov. 2016) that uses the term Huile de Soya to refer to 
soybean oil.
 Note 6. This is the earliest document seen (March 
2001) that has a bibliography of more than 50 references 
concerning soybeans.
 Note 7. This is the earliest European-language document 
seen (Sept. 2004) that mentions the Japanese soybean types 
Nakata-mame or Okute mame.
 Note 8. This is the earliest French-language document 
seen (April 2012) that uses the term tsiang-yeou to refer to 
Chinese-style soy sauce. Address: France.

169. Paillieux, Auguste. 1880. Le soya, sa composition 
chimique, ses variétés, sa culture et ses usages [The 
soybean, its chemical composition, varieties, culture and 
uses (Continued–Document part I)]. Bulletin de la Societe 
d’Acclimatation 27:414-49. Sept. 28 cm. [73 ref. Fre]
• Summary: Introduction (p. 414): At the moment, when 
according to all appearances, a precious plant is going to take 
the place in our culture to which it has the right, we consider 
it our duty to bring back to light the previous efforts of the 
Society for Acclimatization, to introduce and propagate this 
plant in France. We will publish, therefore, word for word 
excerpts of everything soya in the records, reports with 
articles, letters and notes published in the bulletins of our 
society during the past 25 years. Our study, it seems to us, 
cannot be proceeded by an introduction more interesting than 
this.
 From 1855 until the present (1880), the Society has 
not ceased to receive and distribute soybean seeds, and to 
make known its cultivation and utilization. It has rewarded 
successful trials by recognition and publication, and 
described the production processes of the industries that use 
soybeans.
 We might have tried to refer the reader to past bulletins 
of the Society, but not everyone has access to these old 
documents, and besides looking up these articles on soy 
takes time and care. These motives led to our decision.
 The question of soy has been dormant for a long time. 
But it awakens today with cultural experiments, which have 
been carried out for seven years in Etampes, using seeds 
given by the Society, with tests of tofu making which have 
been conducted in Marseilles; it was fi nally highlighted with 
the introduction of the plant in Austria-Hungary, in Bavaria, 
in Italy, etc. The question is ripe for a solution.
 We do not know, whatever our own hopes may be, what 
the future holds for soy, but if its cultivation may render one 
day great service to the country, all the honor would belong 
to the Society, which, during a quarter century, has not 
ceased to facilitate and to encourage it.
 Written on the 25th anniversary of Society’s work with 
soy. We will divide this work into 6 chapters, starting with 
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excerpts from past bulletins of the Society.
 Chapter 1. Linnaeus gave our plant (Le Soya) the name 
Dolichos Soja (Species plantarum, 1621). Jacquin mentioned 
it later in his Icones plantarum rariorum, p. 143. Moench 
gave it the name Soja hispida. Moench gave it the name 
Soja hispidia [sic, hispida] (Method plant. hort. bot. et agri 
Marburgensis, 1794, p. 153).
 Messrs. Bentham and Hooker have not admitted this 
genre; for them the plant is nothing but a veritable Glycine. 
This is also the opinion of almost all modern botanists. 
Miquel affi rms that there are two species of Soja in Japan, 
Prolusio fl orae Japonicae. These are: (1) Glycine hispida 
(Soja hispida, Moench). (2) Glycine Soja, Sieb. et Zucc.
 Note 1. In 1880 Paillieux called it Soja Hispidia.
 Chapter 2. The soybean (Le Soya) in Japan. Begins with 
the full story of Englebert Kaempfer [see our chapter on 
Kaempfer], including translations into French of his writings 
on miso and shoyu.
 There follows a list of Japanese soybean varieties of 
which they possess the names, 19 names, 22 species (see 
previous record, table, p. 435), with nomenclature taken 
from a Japanese work entitled Explications, with fi gures, 
of trees and plants newly determined, with the last 3 names 
taken from a work entitled Japan at the World’s Fair of 
1878, written in French by a Japanese. (Note that only in 
1880 did Paillieux change the name of soybean to Le Soya). 
Then come descriptions of the characteristics of some of the 
various beans. “In short we can say that the various types 
of Mame can be used to make miso, shoyu, or to-fu.” The 
Japanese do not make soybean oil (huile de Soja). They use 
sesame oil for cooking and rapeseed oil to burn in lamps... 
Soybean straw is given to animals. In Satsuma, in the far 
south of Japan, horses are given soybeans (graines de 
Daizu) at the end of their rations and it is claimed that this 
is good nourishment and not as expensive as naked barley. 
(Confusion about Mame and Daizu). Here is what is said 
about soybeans in the work entitled Japan at the World’s 
Fair of 1978: The Mame serves numerous usages; it can be 
cooked, ground [after being dry roasted] to a meal or fl our, 
and used to make shoyu, miso, and tofu. The soybean, its 
pods, its leaves, and its stalks serve to nourish horses and 
sheep; tests show that this is the best nourishment available... 
Shoyu, after being fi ltered, is boiled, then cooled. The lees 
/ dregs are then removed and it is stored in small kegs. The 
reside of fi rst grade shoyu is used as follows. One takes 5 
to of this residue and one ads one to of water. It is mixed, 
pressed, and boiled, Then one ads 2 to of salt, lets it rest 
and decants it. This second product is then added in larger 
or smaller quantities to various qualities of shoyu (p. 440). 
There follows a detailed practical recipe for making shoyu 
in France by an unnamed correspondent. He recommends 
substituting peas for soybeans in France. He uses the word 
Daizu for soybean (1½ page description). Here is the recipe 
for the sauce I have learned in Japan. He made it in France, 

using 2 parts by volume of naked barley and 3 parts of 
soybeans (Daizu).
 Page 441: In Japan, there is no village, no matter how 
small, that does not have a shoyu maker. It is also made in 
private homes. The correspondent says: During my stay in 
Japan, the price of shoyu varied, according to the quality, 
from 8 to 12 sen, 40 to 60 centimes per masu, that is to say 
per 1.8 liters. To-fu (Fromage de Daizu). Note that they now 
call soybean Daizu. This is a detailed description of how tofu 
is made in Japan.
 Page 442: Key points. Cold extraction of the slurry. The 
residue is used as fodder for livestock–from beef to rabbits. 
Soymilk (which he calls “the albuminous liquid” {Le liquide 
albumineux}) is put on the fi re. Coagulate it with nigari (eau 
de mere) which contains magnesium chloride. Put the tofu 
in a basin of running water. To-fu is usually eaten fresh (he 
says To-fu for Japanese tofu and Teou-fou for Chinese). It is 
very frequently cooked with shoyu and dried fi sh, sometimes 
fried, more often grilled. Sometimes during the winter it is 
frozen, then dried to give it a spongelike consistency. In this 
state it lasts a long time and is cooked / prepared in various 
ways. In its fresh state, this vegetal cheese (fromage végétal) 
has a very delicate consistency, but it has a certain taste of 
raw beans that is not pleasant / agreeable.
 Note 2. This is the earliest French-language document 
seen (April 2013) that mentions dried frozen tofu.
 Chapter 3. Le Soya in Cochin China (p. 442). France 
has long been involved in Indochina as a Colonial power. 
There follows a report from the Committee on Agriculture 
and Industry in Cochin China. Siebold et Zuccarini. There 
is a long excerpt (Corroy 1878) from an article about 
“The feeding of horses and mules imported into Cochin 
China” from Bulletin du Comite Agricole et Industriel de la 
Cochinchine 1:449-58. For the year 1877. Series 2. See p. 
456-58. It is about using black soybeans (Glycine Soja) as 
feed.
 Glycine soja is cultivated in India up to the Himalayas 
and down to Ceylon, in Philippines, Java, etc. The seeds, 
boiled or lightly roasted are agreeable to the taste and to 
the stomach. Soy sauce is used to stimulate the appetite. 
The people also make a white pâté resembling coagulated 
milk, called Teu hu or Tau hu by the Chinese, which is for 
them a food more widely used than any other and which, 
though bland by itself, when served with seasonings and 
condiments, is a pleasant and healthy dish.
 Chapter 4. Le Soya in China (p. 446). The generic name 
of the soybean is Yeou-Teou. Yellow soybeans are huang-tou. 
He-tou is black soybeans. Certain varieties are selected for 
each of the various food uses; not just any varieties are used. 
Soybeans are used to make fermented spirits and artifi cial 
wines called Teou-che.
 Soy oil (p. 448). This oil is very widely used. It is of the 
fi rst grade among the 15 or 20 oils possessed by the Chinese. 
Europeans fi nd that it has a disagreeable aftertaste of raw 
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beans. Except for this, it is of excellent quality. It was written 
in the introduction that M. Fremy analyzed the seeds / grains 
of Soya and that they contained 18% oil. Three samples 
analyzed by the German chemist Senff contained an average 
of 18.71% lipids. The analysis of Mr. Pellet of 3 samples of 
yellow Soya from China, Hungary, and Etampes, that we 
furnished him, gave about the same result.
 Tofu (Le fromage de Soya, p. 449): Only the Tartars, 
scattered throughout the Empire, have continued to use milk. 
The Chinese do not use it. For them the soya takes its place. 
From the soybean they extract and fi lter a milk, a true milk 
(lait) usable like the milk of the cow, goat, or ewe (female 
sheep).
 We are reporting in the chapter entitled Soya in France 
what type of tests we have done personally and those which 
have been done by the Society of Horticulture of Marseille. 
We have but to mention here the immense consumption of 
soymilk (lait de Soya) in China, as such or in form of cheese 
[tofu]. The Introduction contains reports on tofu by Baron 
Montgaudry and M. Champion, so there is no need for us to 
say any more about tofu here. (Continued). Address: France.

170. Paillieux, Auguste. 1880. Le soya, sa composition 
chimique, ses variétés, sa culture et ses usages [The 
soybean, its chemical composition, varieties, culture and 
uses (Continued–Document part II)]. Bulletin de la Societe 
d’Acclimatation 27:450-60. Sept. 28 cm. [73 ref. Fre]
• Summary: (Continued): We will limit ourselves in 
reproducing here a report by the Society of Horticulture 
of Marseilles about two types of Chinese cheese (fromage 
chinois) and their manufacture. We will suppress the 
recipe for the preparation of the curds, which requires 
modifi cations... At the end of this time, one obtains a solid 
mass that is cut into small pieces. These are placed in a jar or 
in a bottle, to which one adds salt. The whole is then basted 
with rice spirits (distilled San-Cho; rice brandy), then one 
hermetically seals the container, and lets it stand for at least 
3 weeks. The cheese is done. The brandy may be replaced by 
any other similar substance.
 It is useful to verify the state of the cheese that we 
present to you so that you can compare it later with those that 
we will make.
 We have two stoneware pots (terrines) covered with 
brownish enamel; one contains white cheese [white 
fermented tofu], one red.
 White cheese (p. 450): This food is in the form of small 
morsels cut unequally to a thickness of 2-3 cm. There is a 
species of visible white mold on the crust / rind. The interior 
of this cheese is creamy / moist; yellowish gray in color; the 
body of the cheese is coarse, although rather easily blended. 
We notice that this terrine was opened before being received. 
Some people compare the fl avor of this cheese with that of 
a Maroilles [pronounced mar-wahl; a kind of soft fermented 
cow’s-milk cheese from northern France], a little advanced 

or overripe. We have asked a large number of French people 
to taste this cheese, without telling them of the source [the 
French, of course, have a great national interest in cheese]; 
the great majority liked it and don’t hesitate to think that it 
will be accepted by the public.
 Red cheese [red fermented tofu]: This terrine was 
properly closed. On being opened, it gives off a special odor, 
resembling that of a strawberry sprinkled with spirits or 
brandy, Each piece is about 2 by 4 cm. It is covered with a 
red dye [sic, made with red rice koji], and lightly tinctured 
with carmine. On breaking open these pieces of cheese, one 
fi nds the red coloring penetrates to a thickness of 1 mm; 
the center is yellow and the body is very fi ne grained, and 
in every way very dissimilar to that of the white cheese. As 
for the fl avor, it is different, saltier and without any known 
counterpart.
 Opinions are split as to which of the two cheeses (the 
red or the white) are preferred; Some prefer the white over 
the red that, at fi rst, has a brandy like fl avor. Actually, both 
cheeses have qualities and tastes that cannot be compared.
 Tastings done among more than one hundred persons 
of all age groups and all backgrounds lead us to believe that 
these cheeses will earn their citizenship in France when they 
can be produced locally (p. 451).
 Soy sauce (tsiang-yeou) (p. 451). Describes how it is 
made in China.
 Chapter VI: The soybean in Austria-Hungary (p. 452-
71). Begins with a history of the soybean in this country, 
starting in 1873 with the Universal Exposition in Vienna. 
Then quickly proceeds to a chapter by chapter summary (in 
French) of The Soybean, by Professor Friedrich Haberlandt 
(Vienna: Carl Gerold’s Sohn). Note: An English-language 
book about the life and work of Prof. Haberlandt has been 
published by Soyinfo Center; it includes a detailed summary 
and translation of this classic 1878 book.
 On page 456 is a section from Haberlandt’s book and 
its mention of soy coffee, which we have given a separate 
record in this database.
 Part II, by M.A. Paillieux (p. 538). The soybean (Le 
Soja), by Count Henry Attems.
 Note: Why are so many French noblemen interested in 
botany, plant introduction, gardening and acclimatization. 
Louis XIV said that the French nobility and gentry cannot 
earn a living. Therefore they have a great deal of leisure 
time. Most of them own land (landed gentry), so they can 
easily pursue interested related to plants, agriculture, and 
gardening.
 We have already written and printed much about soy. 
Nevertheless, many questions present themselves anew. How 
to cultivate it, to eat it, for what uses it is suited? Those who 
want to study the subject in depth, I refer to the writings of 
the late Prof. Haberlandt. But those who are content with less 
may read my brief outline concerning plant culture, usage, 
and preparation.
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 Usage (p. 540): You are equally wrong if you think that 
soy is only a good pasture, or if you believe it is only delicate 
fare for the tables of the rich. These two extreme ways 
of thinking are now popular in praising soy. However we 
need a sounder basis. The soybean (Le Soja) has also been 
discovered by a large class of less affl uent consumers, by 
peasants, and by workers and although it is an ancient plant 
from Asia, the generations to come will make a big thing out 
of it and hold it in high regard. Out of recognition, they may 
even call it the Haberlandt Bean (Haricot Haberlandt).
 It will soon be on a par with potatoes, maize, and broad 
beans. It could be that it will surpass the latter, for it contains 
30% more protein, and at least 6 times as much fat as the 
common bean, and because it is more hardy and productive 
than them.
 Preparation (p. 540): For human food, soy (Le Soja) 
is prepared as follows. Simply boil it and season it like 
green beans, or use it in salads. Soybeans do not soften 
easily unless soaked for 24 hours before cooking. Various 
people, notably the society of agriculture of Chernivtsi [also 
spelled Chernovtsy, Chernowitz, or Czernowitz; a town in 
Austria-Hungary, after 1944 in Ukraine] have brought to 
my attention that one cannot make them tender by cooking. 
I passed this problem on to my cook, and I can assure you 
that only tender soybeans appear at my table. It lends itself 
particularly to the preparation of a puree, resembling a puree 
of peas. According to my experience, one could also mix this 
paste, which the Japanese call miso, with other ingredients to 
keep them during the winter (miso pickles) in barrels, for use 
in the army, on ships, etc.
 Once these secrets as to how to properly prepare these 
preserved foods become known, they could play a large role 
in feeding our workers in our fi elds and our forests, for our 
army, for our marine, etc.
 It goes without saying that a big future is open to Soja, 
as animal feed, once it will have been multiplied suffi ciently 
so that the seed would no longer be too expensive and thus 
could be used to that end. No other vegetable with pods 
[legume] is as productive, nor as rich in protein or in fats 
and thus, consequently, is as nourishing. The Lupin is not, 
nor is the Faba bean, nor the Vetch. The dried stems can be 
used for sheep or for litter. For (green/fresh) forage, I do not 
recommend its use as we have better options, but it can be 
used in that fashion.
 And here it is, in brief, the essential thing that needs to 
be said about the Haberlandt bean [le Haricot Haberlandt], 
the famous Soja.
 May this precious conquest spread further and further, 
for the benefi t of humanity. Such innovations are a blessing 
for agriculture and for the people (p. 541).
 There follow many pages (p. 541-60) concerning the 
cultivation of soybeans on a large scale in the domain of 
the Archduke Albert, from a brochure / booklet titled Die 
Sojabohne. Etwas ueber deren Cultur, Verwendbarkeit und 

Werth als Futtermittel [The soybean: Its culture, utilization, 
and worth as fodder], by Edmund von Blaskovics (Vienna, 
Austria-Hungary: Carl Gerold’s Sohn, 25 pages).
 The soybean (Le Soja) in France (p. 561-76): See 
separate record in this database. Address: France.

171. Paillieux, Auguste. 1880. Le soya, sa composition 
chimique, ses variétés, sa culture et ses usages [The 
soybean, its chemical composition, varieties, culture and 
uses (Continued–Document part III)]. Bulletin de la Societe 
d’Acclimatation 27:571-76. Sept. 28 cm. [73 ref. Fre]
• Summary: Accessory uses (Usages accesoires) (p. 571): 
The soybean is used to make miso (le miso), shoyu (le 
shoyu), Chinese-style soy sauce (le tsiang-yeou), Japanese-
style tofu (le tô-fu), Chinese-style tofu (le téou-fou), 
fermented black soybeans (le téou-che), and soy coffee (le 
café de Soja).
 We have already said that the soy sauce of the Japanese 
is excellent; Chinese soy sauce is greatly inferior to it.
 We have made tofu ourselves. Fermented black soybeans 
(téou-che) have been made in Marseille. We have made soy 
coffee and presented it to the National Horticultural Society.
 For 25 years our missionaries and consuls in China 
have invited us to make tofu (soy cheese, fromage du Soja) 
in France; we have followed their advice. This fresh cheese 
in China is a popular food, and the consumption surpasses 
all that one can imagine. We have made known and want to 
make known fresh soy cheese, known in the environments of 
Paris as fromage a la pie (quark) and the cheese which is not 
as fresh as “cheese lightly salted.”
 Here is how we have proceeded. He then describes how 
he made tofu... coagulated with vinegar, then boiled 8-10 
min after adding vinegar. He made the tofu this way 8 or 9 
times. We always got the curds without diffi culty, sometimes 
the same day, sometimes the next. The yield was 1.5, the 
same as indicated by Champion and L’Hote. The milk may 
be consumed, as it is in China, before coagulation. The 
cheese is obtained easily, the danger is in the fl avor of raw 
beans (peas) that we have not been able to remove. We have 
tried in vain to season it with sweet blue clover (mélitot bleu) 
and with caraway; the bad fl avor persists.
 We have masked this fl avor almost entirely by boiling 
it for 3 hours, but the result is not satisfactory enough to 
compensate for the time and fuel. The fl avor that we don’t 
like in the milk and cheese is not as repugnant to children 
as to adults. The kids love the curds, and ask for seconds. 
If agriculture gets hold of the soybean, if the seeds are 
everywhere in the hands of cultivators, if its price is low, 
it will perhaps become the habit to make it into milk and 
cheese, but it will take some time (Footnote 1: We have 
presented soy cheese to the National Horticultural Society on 
24 June 1880).
 We will now discuss the attempts at making soyfoods 
that have taken place in Marseille, and which have as their 
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object neither the white cheese or the lightly salted cheese, 
but fermented black soybeans. We thank Dr. Adrien Sicard, 
fi rst vice-president of this society, for describing the process 
which they used to make and perfect the same type of 
cheese.
 Dehull the soybeans. Cook them for 2 hours with 200 
gm of rennet per 100 gm of soybeans. They will be ready to 
eat in 12 hours.
 White cheese (p. 573): Add 4 gm salt in a glass pint 
to 100 grams cheese; cover with Chinese brandy. Note 1. 
Without inoculating the tofu with a mold, this process will 
not work.
 Red Cheese (p. 573): Start as above but before placing 
in the pots, roll the cheese in a powder composed of 4 gm of 
red sandalwood to which is added a little cinnamon and mace 
[to get the red color, red koji is traditionally used]. Put spirits 
on top. Be carefully to seal hermetically air-tight.
 Adrien Sicard, fi rst vice president of the Horticultural 
Society of Marseille, adds the following: At the end of 3½ 
months the cheese has been found good, but not advanced 
enough. One month later the white cheese, made with 
seeds harvested in France, and which I have taken the care 
to redo, that is to say, to repeat in putting the rind within 
it by kneading as is done with various cheeses, had bluish 
marbling and a little of the taste of Roquefort. Beyond this 
time, it has decompose / fallen apart and had come to the 
point where I sent it to you.
 We saw in Chapter 3 that soy has been cultivated in 
Tyrol under the name of “coffee bean” (fève de café), and 
that one fi nds it not only in this country, where it is used to 
make a coffee substitute, but also in Istria (a peninsula in 
northwest Yugoslavia; in today’s Slovenia) where it is used 
in the same way. It is supposed that it is used in the same 
way in the south of Italy and in Dalmatia (a region in western 
Yugoslavia on the Adriatic Sea; but in 2014 in Croatia).
 Gustave Huezé, in his book Les Plantes Alimentaires 
(Edible Plants, 2 vols., 1873) gives the soybean the name 
of the coffee bean (Dolic à cafe) and says it is cultivated in 
all parts of Ariège and of Haute Garonne; we have not been 
able to verify this. We have roasted soybeans and found that 
they smell just like roasted coffee. It is inferior to coffee, but 
for all the world it is a coffee. We presented to the national 
Horticultural Society a jar of roasted soybeans (26 August 
1880) and each one was able to verify the fact that we put 
forth.
 Preparation of soybeans for the table (p. 574): One can 
praise green vegetable soybeans, still green and shelled, like 
the Haricot fl ageolet (tiny French baby lima beans). We don’t 
have personal knowledge of them being eaten in this state, 
but one of our friends has tested that the cooking has not 
been any easier than that of the dry soybeans. Moreover, no 
cook will consent to shell them; that would be too long a job.
 We have prepared the dry beans like ordinary white 
Haricots [dry, as used in cassoulet]. With lots of cooking and 

care they don’t remain hard, but they are still more fi rm than 
the Haricot. The fl avor is sweet and very pleasant. It doesn’t 
have the same drawbacks as the Haricot. They are excellent 
in salads, pureed in soups, etc. In mixture with the starchy 
beans, they complement them by adding nitrogen and fat.
 The soybean should be soaked for 24 hours in distilled 
water or rain water. In the evening, to each liter of distilled 
water add 3 gm (0.3%) maximum of crystals of soda 
(cristaux de soude; baking soda). The water will turn white if 
it has excess calcium (si elle est calcaire) in it, and one must 
rid oneself of the precipitate by letting it settle the next day.
 Note 2. This is the earliest document seen (Dec. 2020) 
that mentions calcium in connection with soy or tofu.
 According to M. Blavet the method of cooking [whole 
dry soybeans] is as follows: Toss the beans into boiling water 
and leave them for 2-3 minutes, lift them out, then cook them 
in new water.
 Note 3. This is the earliest document seen (June 2013) 
that mentions baking soda in connection with soaking or 
cooking whole dry soybeans.
 Note 4. The author fails to understand that whole dry 
soybeans, when cooked without pressure, require 24 hours 
over a low fl ame. Use of baking soda or pressure reduces the 
cooking time, but they must still be cooked much longer than 
other beans because of their high protein content.
 We are inclined to believe that soybean cake, after 
extraction of the oil, can be reduced to a fl our (ètre réduit en 
farine) for use in human nutrition. It will consist of 40-45% 
nitrogenous materials and will not pick up any bad fl avors 
during the production. It will serve to make soups very rich 
in nutrients and is easier to cook than the whole beans.
 Conclusion (p. 576-78; see separate record). Address: 
France.

172. Kinch, Edward. 1880. Contributions to the agricultural 
chemistry of Japan. Transactions of the Asiatic Society of 
Japan 8(Part 3):369-415. Oct. See p. 392-93, 398-401, 413-
15. Reprinted in March 1907 as a monograph. [29 ref]
• Summary: “Of vegetable manure the principal are sea-
weed, the residues from different manufactures, e.g. rape 
cake, sesamum cake, cotton cake and other oil residues, as 
from camellia seeds, the residues from the manufacture of 
shôyu, ame [rice syrup], sake, shôchu, indigo etc.” (p. 392). 
[Note that soybean cake is not mentioned].
 “The oil cakes, ame kasu (malt dust, the residue from 
the manufacture of ame from rice, millet and malt of wheat 
or barley) and shôyu kasu [The residue from the manufacture 
of shoyu] are the most valuable. These manures should not 
be applied in quantity at the seed time in an unmixed state, 
owing to their fermenting and also attracting and harbouring 
insects, which attack the seeds and young plants.” Rape 
cake (Abura kasu) and Sesamum cake (Goma kasu) are also 
mentioned.
 There are original analyses (p. 393) of 6 samples 
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of “Soy [sauce] residues, Shôyu kasu Residue from the 
manufacture of Shôyu from beans and wheat.” These vary 
over an extremely wide range. Nitrogen content ranges from 
1.27% to 5.20%, and ash is 0.57% to 11.53%.
 “Soy bean, sometimes called Japan pea, Glycine hispida 
(Moench) also known as Soja hispida: of this many varieties 
of different colour and size, etc. are met with, but as far as is 
known, they differ but little in composition. They are known 
collectively as Daidzu or O-mame; a common white round 
variety is known as Miso-mame and Shiro-mame; other 
names of varieties are Awo-mame, Kuro-mame, Ki-mame, 
Ichiya-mame, Kurakake-mame and Korinza (p. 398).
 Note 1. This is the earliest English-language document 
seen (March 2008) which states clearly that the present 
scientifi c name of the Japan pea is Glycine hispida 
(Moench)–that is, the soybean. Actually, however, the 
correct scientifi c name since 1873 had been Glycine hispida 
(Maxim.)
 “This bean approaches more nearly in its proximate 
chemical composition to animal food than any other 
vegetable known. It contains about one-fi fth of its weight 
of fat and nearly two-fi fths of nitrogenous matter. It is 
extensively cultivated in the north of China and also grows 
in the Himalayas. In China it is compressed for the sake 
of its oil, and the residual cake is used for food and also 
extensively as a manure. In Japan it is used in the preparation 
of Shôyu, Tôfu, Miso and also of Yuba, and in these various 
forms enters to a considerable extent into the food of the 
nation, to which it is a most valuable contribution, supplying 
as it does the alimentary principles–albuminoids and fat–in 
which the staple food, rice, is defi cient: it also contains a 
much larger percentage of the necessary mineral matters 
than does rice. Of late years this bean has been grown 
experimentally in different parts of Germany, with success. 
The haulm and leaves which furnish a valuable fodder, and a 
variety is cultivated specially for that purpose and known as 
Kari-mame.
 “The composition of a sample of the white round variety 
known as Miso-mame was found to be: Water 11.32%, ash 
3.86%, fat 20.89%, albuminoids 37.75%, fi bre 2.00%, starch 
etc. 24.08%. Total: 100%” (p. 398). Note 2. This and each of 
the following nutritional analyses appear to be original, not 
cited from earlier sources.
 A table then contains an analysis of each of the 
following 4 products: Shiro-miso from Osaka, aka-miso from 
Osaka, to-fu [tofu], and kori to-fu [tofu]. The composition of 
aka-miso was found to be: Water 50.40%, ash 12.50% (incl. 
11.00% common salt), sugar 0.61%, nitrogenous matter 
10.08%, fi bre 8.25%, soluble carbohydrates 18.16%. Total: 
100%.
 The composition of to-fu was found to be: Water 
89.29%, ash 0.48%, fat 3.32%, nitrogenous matter 4.87%, 
fi bre -, soluble carbohydrates 2.04%. Total: 100%.
 The composition of kori to-fu was found to be: Water 

18.75%, ash 1.60%, fat 28.80%, nitrogenous matter 48.80%, 
fi bre -, soluble carbohydrates 2.05%. Total: 100%.
 There follows a discussion (p. 398-400) of foods that 
can be made the soy bean (miso, kôji, tôfu, kôri-dôfu, and 
shôyu or soy), and a description of how each is made. “Miso 
is made by mixing the boiled beans with Kôji (rice ferment 
used in sake brewing) in various proportions, and with more 
or less salt, and keeping the mixture in tubs in a cool place 
for about a month. It will be noticed [from the table above] 
that one variety contains much sugar, derived from the Kôji, 
and little salt, and the other much salt and little sugar.
 “Tôfu is made by pounding the soy beans after soaking 
in water, then straining through a sieve and boiling in water. 
The solution is fi ltered through cotton cloth and the residue 
pressed; the strained liquor, containing vegetable casein 
or legumin, is precipitated by brine. Nigari, formed by the 
deliquescence of common salt. The precipitate pressed and 
cut into cakes is tôfu.”
 Note 3. This is one of the earliest English-language 
documents seen (Jan. 2004) that uses the word “tofu.” This 
is the earliest document seen (Jan. 2004) that uses the word 
“cakes” in connection with tofu.
 Note 4. This is the earliest English-language document 
seen (Dec. 2020) that mentions “vegetable casein” in 
connection with soybeans or tofu, or that equates “vegetable 
casein” with “legumin” (the word Kinch used in 1879), the 
water soluble protein in soybeans that can be precipitated to 
make tofu.

“Kôri-dôfu is prepared from the above by freezing it 
and afterwards exposing to the sun, when, in the process 
of thawing, the greater quantity of the water is removed, 
leaving a horny spongy residue.
 Note 5. This is the 2nd earliest English-language 
document seen (April 2013) that mentions dried-frozen 
tofu, which it calls “kori to-fu” or kôri-dôfu. This is also 
the earliest document seen (April 2013) that uses the word 
“spongy” to describe the texture of dried-frozen tofu.
 “An example of shôyu or soy was found to have a 
specifi c gravity of 1.199 and to contain per litre: Total solid 
residue 359.88 grms., ash 195.16 grms., sugar 31.03 grms., 
nitrogenous matters 41.00 grms., free acid, expressed as 
acetic acid 6.20 grms. The ash is chiefl y common salt, but 
contains a quantity of phosphates derived from the mineral 
matter of the beans and kept in solution by the acetic acid 
formed.”
 “The [shoyu] mashings are removed to large vats and 
there kept for many months, usually twenty, and frequently 
for 3 or 5 years. The better qualities of shoyu are kept the 
longer times. It is found that the best soy is produced by 
mixing that kept for fi ve years with that kept for three years. 
After it has been kept a suffi ciently long time, it is strained 
through thick cotton bags and the residue pressed. Before 
fi ltering, honey is sometimes added in the proportion of 10 
kin to 1 koku of moromi or crude soy, in order to give it a 
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sweet taste. Occasionally a sweet sake, ama-sake, prepared 
by taking, 1 koku of koji to 7 to of water and 1 to of steamed 
rice, mixing them together and steaming for two hours is 
added instead of honey. The residue obtained on pressing 
moromi is usually again mixed with salt and water, and 
pressed; this yields an inferior shoyu. Sometimes water is 
added to this second residue and it is again pressed. The 
residue fi rst obtained is sometimes used as food and the last 
residue as manure.
 “The Shoyu after straining is allow[ed] to settle for two 
days in large tanks, then drawn off and fi ltered; before sale 
it is heated to incipient ebullition, otherwise it quickly goes 
bad.
 “The quantity of nitrogenous matter in solution in shoyu 
appears to increase with the length of time elapsing before 
fi ltering the moromi.”
 Note 6. Webster’s Dictionary defi nes ebullition as “the 
act, process, or state of boiling or bubbling up.”
 Also contains detailed information on and chemical 
composition of adzuki beans or shôdzu (Phaseolus radiatus), 
daikon, sea-weeds (incl. three types of Asakusa nori 
(Porphyra vulgaris), kobu (Laminaria saccharina) [konbu, 
which Thunberg and Kaempfer also discussed], wakame, 
arame or kokusai, awo-nori or ohashi-nori, hijiki, Irish 
moss or carrageen, tokoroten-gusa or agar agar, kanten or 
tokoroten, and funori), and sake.
 At the end of the article is the summary of a discussion. 
Professor Atkinson made some remarks about shôyu. He 
said that Mr. Isono, a graduate of the University of Tôkiyô, 
had made analyses of shôyu moromi at various periods (after 
3, 10, and 20 months), which are printed in full, together 
with an analysis of Kikkoman shoyu. “It was interesting to 
observe the disappearance of the glucose, and the gradual 
increase of the soluble nitrogen from the fi rst sample to the 
last. The greatest change took place between the third and 
the tenth months. but, after the removal of the greater part 
of the glucose and dextrin, converted into alcohol and lost 
by evaporation, very little alteration occurred, except in the 
color of the liquid, which became darker.”
 Note 7. This is one of the earliest English-language 
documents seen (May 1999) that contains an accurate 
description of miso; it also contains very early information 
on the composition of different types of miso.
 Note 8. This is the earliest English-language document 
seen (Nov. 2003) that uses the term “sesamum cake” to refer 
to sesame cake.
 Note 9. This is the 2nd earliest English-language 
document seen (April 2012) that uses the term “shôyu” to 
refer to soy sauce.
 Note 10. This is the earliest English-language document 
seen (July 2001) that contains the word “fi bre” in connection 
with soy beans. The fi bre content of one variety of soy bean 
and one miso variety are given.
 Note 11. This is the earliest English-language document 

seen (July 2003) that uses the Japanese word “Goma” to 
refer to “sesame.”
 Note 12. This is the earliest English-language document 
seen (April 2012) that contains the word “Kikkoman.”
 Note 13. This is the earliest English-language document 
seen (May 2012) that contains the term shôyu kasu (in 
italics, with diacritics) which it defi nes as “Residue from the 
manufacture of Shôyu from beans and wheat.” Address: Prof. 
of Chemistry, Imperial College of Agriculture, Komaba, 
Tôkiyô.

173. Paillieux, Auguste. 1880. Le soya, sa composition 
chimique, ses variétés, sa culture et ses usages: Conclusion. 
Les analyses Françaises [The soybean, its chemical 
composition, varieties, culture and uses: Conclusion and 
French analyses (Document part)]. Bulletin de la Societe 
d’Acclimatation 27:576-78. Oct. [Fre]
• Summary: Starting in 1880 (see the Comptes rendus de 
l’Academie des sciences {Paris}, 17 May 1880) M. H. Pellet, 
chemist of the Compagnie de Fives-Lille, sent the academy 
of sciences the following analyses of the soybeans that we 
had furnished him. We sent him 3 seeds, one from China, 
one from Austria-Hungary, and one from Etampes.
 This section continues with several tables that give 
chemical / nutritional analyses of soybean seeds: (1) Detailed 
analyses of three soybean seeds and their ash by Mr. H. 
Pellet (p. 577). (2) An analysis conducted in the agricultural 
chemistry laboratory of Mr. P. Olivier Lecq, at Templeuve 
(Nord). These soybeans were harvested in Sept. 1879 by Mr. 
Jules Robert of Séclowitz [Seelowitz, Seclowitz], Moravia. 
The weight of 100 liters of seed was 75.5 kg (p. 578). (3) The 
composition of six other legumes according to Boussingault 
(p. 578). They are: White haricot (Haricot blanc), yellow pea 
(Pois jaune), lentil (Lentille), broad bean (Fève de marais), 
horse bean or dried kidney bean (Féverole), and vetch 
(Vesce).
 The section closes with these thoughts: “If we were 
agronomists, we would preach by example, cultivating soya 
on a large scale. If we were chemists, we would be able to 
demonstrate scientifi cally the superiority of these seeds and 
their forage for human food and livestock. But we are neither 
agronomists nor chemists. And we know nothing but what 
we have learned in practice and from the science of others. 
We are nothing but simple collectors of documents and 
information, but these documents, this information, and our 
modest personal experience have formed and fortifi ed our 
opinion.
 “We believe in soya.”
 Appendix (p. 584)–See separate record: Titsing, Isaac. 
1824. Bereiding van de Soija [Preparation of soy sauce]. 
Verhandelingen van het Bataviaasch Genootschap van 
Kunsten en Wetenschappen 3:159-60. Address: France.

174. Paillieux, Auguste. 1880. Le soya, sa composition 
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chimique, ses variétés, sa culture et ses usages: M.P. Olivier 
Lecq nous adress une lettre... [The soybean, its chemical 
composition, varieties, culture and uses: Letter from Mr. 
P. Olivier Lecq (Document part)]. Bulletin de la Societe 
d’Acclimatation 27:567-71. Oct. [1 ref. Fre]
• Summary: The writer believes that the main use for 
soybeans in France will be as fodder and as a source of oil, 
with the straw being fed to livestock. When soy is widely 
cultivated, it will be widely researched.
 Its accessory uses will come later, in due time. We will 
make the Shoyu of Japan, which is excellent and which 
supplements the juice from meats. We shall make tofu (téou-
fou), a cheese whose fl avor does not appeal to Europeans but 
that children will eat in its fresh state and will go on eating as 
they grow into adults.
 Mr. Olivier Lecq (p. 568), the writer, is an agronomic 
engineer from Templeuve, in the department of Nord, located 
in the far north of France, about 209 km (130 miles) north-
northeast of Paris on the border with Belgium. Templeuve is 
a tiny town about 15 km (9 miles) west of Lille (the capital 
of Nord) and about midway between Tournai and Roubaix. 
Mr. Paillieux notes that this letter which he received is of 
great importance.
 Mr. Lecq writes: “As I have already had the honor to tell 
you, I have pursued the cultivation of the soybean (du Soja) 
only from the viewpoint of feed for animals. Cultivating 
this plant for the fi rst year, I was unable to conduct trials, 
and I believe I must rely on the trials made at Séclowitz 
[Seelowitz], in Moravia. Here is what Mr. Jules Robert told 
me about the soybean.”
 “’In 1879 the soybean (le Soja) gave me, at maturity, 
1,873 kg of beans per hectare and 400 kg of straw. Another 
part, cut before maturity, gave me 10,500 kg of half-dry hay, 
ready to be ensiled. (This harvest was relatively poor.) This 
hay, of which I send you a sample, was mixed with maize 
and millet... The soya constitutes one-fi fth of this mixture, 
in order to enrich the mass with nitrogenous materials. It 
is important that the pods be well developed. All the plants 
must have lost at least 50% of their weight while being dried 
for hay. When the mass has been well compacted by humans, 
and if possible by horses, and has been completely covered 
with 40 cm of soil, it will begin to generate its own heat, 
turn brown, and again sink down to about half its volume–
at which point it will have the appearance and odor of the 
sample you have.
 “It is important that the piling up be done layer by layer, 
if these plants, which have such a large mass, are to obtain 
the desired high temperature.
 “If the silo is dug down into the earth to a depth of 1 
meter, it is a good idea to have the pile rise 1.5 meters above 
ground level, so that the total mass, after settling, barely rises 
above ground level, as if to form a rounded roof.
 The best dirt in which to dig a sunken silo is clay with a 
plastic quality. It would be appropriate to pat the sides with 

the back of a spade that has been wetted if the weather is dry 
in order to polish the surface, and to prevent the action of air 
and the passage of water.
 An illustration (p. 569) shows the shape and dimensions 
of the excavated silo, and the soil covering the silage. The 
circular pit is 3 meters in diameter at the top and 2 meters in 
diameter at the bottom, 1 meter below ground level.
 A table (p. 569) gives the composition of the forage: 
Water 8.6%, fatty materials 2.33%, cellulose 43.94%, 
proteinaceous substances 8.75%, ash 8.80%, and other 
27.56% (“extractive substances” or substances extractives, 
probably starch).
 This analysis was made at the agricultural laboratory of 
the prince of Schwarzenberg, at Lobositz (Bohemia).
 I am unable to give you the loss in weight which results 
following the end of the fermentation. I will determine that at 
the time of my ensilage (mes ensilages) of 1880. Thirty oxen 
which were being fattened were nourished from this mixture 
whose composition was shown above. A second table (p. 
570) shows the average weight of each ox: On Feb. 1, 633 
kg each. On March 1, 654 kg. And on April 1 690 kg. A third 
table (p. 570) shows the ration of six ingredients given to 
each animal during February, March, and April. In February 
it was: Natural hay 3 kg. Brown hay (foin brun = silage) 5 
kg. Corn fl our (farine de maïs) 1 kg. Peelings of beetroots 
(cossettes de betteraves = mangel-wurzel). Chopped straw 6 
kg. And salt 80 gm.
 Olivier Lecq continues: In a letter of Sept. 10, Mr. 
Robert told me: ‘I am recognizing more and more the great 
nutritive value of the forage conserved in silos in which the 
soybean constitutes about 20%. I increasingly appreciate 
the importance of this plant from the viewpoint of feeding 
animals, as we wait for it to be used in human nutrition.’
 More nourishing than hay, less exposed to the falling 
rain and the attacks of insects, the soybean (le Soja) in its 
green state but with pods formed, gave me a harvest of 
30,000 kg. I mixed it with green alfalfa (luzerne), grass, and 
maize. I wouldn’t dare to give the soybean by itself; I would 
be afraid of over-exciting the animals with a feed that would 
be too concentrated.’
 One hectare would, therefore, suffi ce to feed 100 steers 
for 30 days. 10 kg of this concentrated forage have produced 
the same effect as 5 kg of maize fl our. These 10 kg cost 25 
centimes, whereas the 5 kg of maize fl our cost at least 1 
franc [100 centimes, or 4 times as much].
 This, sir, is the information I can give you on soybeans 
cultivated for the purpose of feeding animals.
 I cannot yet give you information on my own crop. I 
don’t yet have much of it, about 3 ares [1 are = 100 square 
meters], since it did not come up as well as desired. I have 
some very strong plants and others that are weaker because I 
had to fi ll in the gaps by replanting during the drought.
 I believe one can compare the soybean with the grape 
vine for the heat that is necessary for its maturation. I believe 
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that soya requires even less heat–if I can judge by what 
happened in my case.
 One cannot be sure of being able to harvest the beans 
each year in the department of Nord, but 90% of the time one 
should be able to.
 This crop should, therefore, be encouraged, because 
even in when it doesn’t mature, the soybean will still provide 
an abundance of very nutritious and benefi cial forage, and 
it will leave the soil in excellent condition for the following 
crop. Address: France.

175. Berichte der Deutschen Chemischen Gesellschaft. 1880. 
Ueber die Staetigkeit der Zusammensetzung der Pfl anzen: 
Analyses von Soja hispida, der chinesischen Fetterbse [On 
the variability of the composition of plants: Analyses of soya, 
the Chinese oil pea (Abstract)]. 13:1483. July/Dec. [1 ref. 
Ger]
• Summary: A German-language summary of the following 
French-language article: Pellet, H. 1880. “Sur la fi xité de 
composition des végétaux. Analyses du Soya hispida ou 
pois oléagineux chinois.” Comptes Rendus des Seances de 
l’Academie des Sciences (Paris) 90:1177-80. May 17.
 Note: This is the earliest summary / abstract seen (Jan. 
2009) that mentions soy.

176. Berichte der Deutschen Chemischen Gesellschaft. 1880. 
Ueber die Vorkommen einer in Alkohol loeslichen Substanz, 
welche leicht in Glucose uebergeht, in der Soja hispida 
(Fetterbse)Soja hispida, der chinesischen Fetterbse [On the 
presence in soybeans of a signifi cant quantity of a substance 
soluble in alcohol and easily transformable into glucose 
(Abstract)]. 13:1484. July/Dec. [1 ref. Ger]
• Summary: A German-language summary of the following 
French-language article: Levallois, A. 1880. “Présence dans 
le Soja hispida (Muench.) d’une quantité notable d’une 
substance soluble dans l’alcool et facilement transformable 
en glucose” Comptes Rendus des Seances de l’Academie des 
Sciences (Paris) 90:1293. May.

177. Atkinson, Edwin Felix Thomas. 1880. Notes on 
the economic products of the North-Western Provinces. 
Allahabad, British India: North-Western Provinces and Oudh 
Government Press. See Vol. II, Part IV, p. 23-25. [1 ref]
• Summary: Part IV is titled “Cultivated food grains.” 
In section I, “Cultivated Food Grains,” in the subsection 
on “Pulses” (p. 23) is a table giving the vernacular name, 
scientifi c name, and chemical composition of 13 pulses 
grown in British India. Based on 3 specimens [samples], 
Bhat (Glycine soja) was found to contain 37.74 to 41.54% 
nitrogenous matter, 29.54 to 31.08% starchy matter, and 
12.31 to 18.90% fatty or oily matter.
 On pages 24-25 is a long paragraph titled 
“Leguminosae,” which lists the scientifi c and common 
names of 18 cultivated pulses, including “Glycine soja, 

Sieb., bhat.” No further information about the soybean is 
given.
 The subsection titled “Vegetable oils” (p. 3) states: “In 
preparing food the oil of til (Sesamum Indicum, L.) is much 
more frequently used” than seeds of the genus Brassica.
 Note 1. The “North-West Provinces” were a former 
province of British India, established in 1835. Today it is 
part of Uttar Pradesh. Naini Tal [Nainital], now the summer 
capital of Uttar Pradesh, India, is a hill town and popular 
resort. Note 2. Edwin Felix Thomas Atkinson lived 1840-
1890.
 Note 3. Other Indian pulses are listed in the table on p. 
23. Adding the naming authority and Indian names from a 
similar list of cultivated pulses on p. 25 we get: Gram–Cicer 
arietinum, Linn, channa. Arhar or thohar–Cajanus indicus, 
Spreng. Peas–Pisum sativum, Linn., mattar. Lentils–Ervum 
lens. Linn., masúr. Kisári–Lathyrus sativus, Linn. (Calcutta 
specimen). Shimi–Lablab vulgaris, Linn. (or Dolichos 
lablab). Lobiya–Vigna catjang, Endl. (Bombay specimen). 
Gahat–Dolichos bifl orus, Linn. Gawár–Cyamopsis 
psoraloides, D.C. (Poona specimen). Bhat–Glycine soja, 
Sieb. [Siebold]. Urd or másh–Phaseolus radiatus (Bombay 
specimen) (or Phaseolus mungo var. radiatus). Múng–
Phaseolus mungo, Linn. Moth–Phaseolus aconitifolius, Jacq. 
(Calcutta specimen).
 Species mentioned only on p. 25: Bean [broad bean]–
Vicia faba, Linn., bákla. Guransh–Phaseolus torosus, Roxb. 
[Roxburgh] Bean–Phaseolus vulgaris, Linn., bean, sem. 
Scarlet runner bean–Phaseolus multifl orus, Willd. Scarlet 
runner bean–Phaseolus coccineus, Lam. Address: B.A., 
F.G.R.S., Bengal Civil Service, Naini Tal [Nainital, British 
India].

178. Giammaria, Nicola. 1880. Analisi della soja hispida. 
Notizie il sul suo uso come sostanza alimentare nel Giappone 
[Analysis of soja hispida {soybean}. Notes on its use as a 
foodstuff in Japan]. Annuario della Regia Scuola Superiore 
d’Agricoltura in Porticini 2:217-24. [5 + 3 explanatory notes 
ref. Ita]
• Summary: The purpose of this article is to make the 
knowledge more widespread of a leguminous plant that 
is cultivated extensively in China and Japan, where it 
serves to feed numerous populations. Owing to its special 
composition, it could possibly be useful in substituting in 
part the legumes that are consumed by us. I wish to speak of 
the Soja hispida. The European and Asian names of the Soja 
are the following:
 Botanical names: Soja hispida (Moench); Dolichos Soja 
(Linn); Soja javanica (Savi), Glycine hispida.
 In French: Pois oléagineux chinois.
 In English: Soy-bean.
 In German: Soja Bohne.
 In Japanese: Miso-Mame, O-mame-daidzu.
 In Chinese: Hoang-teou.
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 There are three main varieties of Soja: the yellow, 
the brown, and the black. The fi rst is the most cultivated, 
because it is early maturing and has the most abundant 
products. Soja is cultivated like other leguminous plants, but 
it requires less care.
 Analyses of the nutritional composition of soybeans has 
been published by Kinch (1879) and Pellett (1880). Tables 
show: (1) Nutritional analyses by Kinch for two varieties of 
soybeans. The protein content is 36.1% and 37.8%. The fat 
content [vegetable oil] is 18.0% and 20.8%. (2) Nutritional 
analyses (with four times as many nutrients as Kinch) by 
Pellett for three varieties of soybeans: One obtained directly 
from China, one from Pressburg [Bratislava] (Hungary), and 
one from Etampes, France. The protein content (Materie 
proteiche {azoto coagulabile}) is 35.5%, 27.8% and 31.7%. 
The fat content [vegetable oil] is 16.4%, 16.6% and 14.12%. 
A separate table shows the composition of ash (minerals) in 
Pellett’s three varieties.
 The author conducted a nutritional analysis of two 
varieties which he obtained from Mr. Vilmorin of Paris. One 
table shows an analysis of the nutrients (fi rst determination, 
2nd determination, and the average of the two). A second 
table shows (in the same way) an analysis of the ash 
(minerals).
 Prof. E. Kinch, of the Imperial School of Agriculture 
at Komaba, Japan, has conducted interesting research on 
food uses of soybeans in Japan. These foods include Shoyu, 
Miso, Tofu, and Kori-tofu. Giammaria then devotes a long 
paragraph to a discussion of each of these foods together 
with a table giving a nutritional composition. Koji and 
tane-koji and moyashi (yellow koji) are also discussed in a 
footnote (p. 221).
 Note 1. Translated by Philip Isenberg (MM, CT), Long 
Beach, California.
 Note 2. This is the earliest Italian-language document 
seen (Dec. 2020) that uses the term (Materie proteiche 
{azoto coagulabile}) to refer to protein in connection with 
soybeans. Address: Dr., Laboratorio di Chimica Agraria (July 
1880).

179. Zeitschrift des Allgemeinen Oesterreichischen 
Apotheker-Vereines (Vienna). 1881. Zusammensetzung der 
Samen der Soya hispida [Composition of the seeds of the 
soybean]. 19(2):25. Jan. 10. [Ger]
• Summary: This is a German-language summary of the 
following French-language article: Pellet, H. 1880. Comptes 
Rendus des Seances de l’Academie des Sciences (Paris) 
90:1177-80. May 17. “Sur la fi xité de composition des 
végétaux. Analyses du Soya hispida ou pois oléagineux 
chinois.”

180. Bulletin de la Societe d’Acclimatation. 1881. Le Haé-
teou ou Hei-teou. Graine chinoise nouvellement importee en 
France--Projets d’essais de son acclimatation [The soybean. 

New Chinese grain imported into France. Trials for its 
acclimatization]. 28:173-83. Meeting of Jan. 26. [1 ref. Fre]
• Summary: Contents: Introduction. 1. To whom we owe 
the discovery and sending of two sacks of black soybeans. 
2. Latitude and temperature of Chihli province (Tché-
Ly)–Its production, almost the same as ours. 3. Description 
of black soybeans.–Its chemical composition.–Its use. 4. 
Cultivation and sowing of black soybeans.–How to care 
for it as a seedling.–Harvest. 5. Preparation that the beans 
ought to receive before being given to horses. 6. High-level 
agreements supporting our efforts to do acclimatization 
testing. 7. Our sending of the seed and this notice.–Some 
recommendations.
 Introduction: We have tried to prove in a preceding 
article that it was an error to believe that oats were the 
only grain suitable to feed horses, and we have cited some 
striking examples of its partial and even total replacement 
by corn (maïs) and barley. But our true goal was to speak of 
a Chinese seed appearing much richer in nutrients than oats 
and used in the feed of Chinese horses, two sacks of which 
we imported from China itself to test its cultivation and 
acclimatization in France. Upon the arrival of the awaited 
two sacks, we will publish information about this seed 
entirely new to France, and we will distribute the information 
and seed after having taken out some beforehand for the 
Minister of Agriculture, Minister of War, the prefects (French 
government offi cials) of Saône-et-Loire and of l’Ain, and the 
Omnibus Company of Paris, to whom we had offered some 
[seeds], and who eagerly accepted our offer. Even further, 
we will reproduce the response that we have received from 
the Minister of Agriculture and a part of our correspondence 
with the Omnibus Company of Paris.
 1. In reading a book on Chili published last year by 
R.P. Leboucq, a French Jesuit missionary in the region, we 
learned of the existence and usage of black soybeans by 
the Chinese. We wrote to R.P. Leboucq, who had recently 
returned to France for health reasons, to obtain sacks of this 
black soybean, and he immediately wrote to his colleague 
R.P. de Becquevort in China who purchased two sacks of 
choice seed after the last harvest. He sent us these, along 
with information on the cultivation and use of the seed 
learned from an able Chinese farmer.
 2. The latitude of Chihli differs little from Spain’s, but 
its terrain is not the same, being an immense plain with sand 
dunes. It is colder in winter (-15 to -20ºC) and warmer in 
summer (38 to 40ºC). The province, the poorest in China, 
produces cereals, exactly the same ones as in Europe, 
legumes, vegetables, and fruits.
 3. R.P. Leboucq writes in his book that black soybeans 
promptly energize domesticated animals and make them 
slow to fatigue. He adds: A ration of black soybeans, 
provided that they have been lightly steamed beforehand, 
suffi ces to galvanize the least vigorous horse. He further 
recommends it for the feed of army horses and for Norman 
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breeders since it is less expensive and more nutritious than 
oats.
 Excerpts from the letters of R.P. Leboucq and R.P. de 
Becquevort continue: The nutritious qualities of the black 
soybean make the Chinese regard it as the best feed for 
horses. It replaces oats for them and appears to produce the 
same effect. Horses fed these beans have a shiny coat and a 
healthy and vigorous aspect.
 The Chinese mix the ration of beans with the cut straw 
that fi lls the horses’ manger; they do the same when they 
give [wheat] bran and other grains to their other animals. 
The addition of white or red sorghum has no other point than 
to augment the ration of black soybeans without raising the 
price too much. Red sorghum is less expensive than white: 
that’s the only reason it is preferred.
 Black soybeans are also used, before complete maturity, 
to feed the Chinese, who, in addition, make oil for burning 
in lamps (l’huile à brûler) from it. R.P. Leboucq adds: ‘This 
black soybean has almost the virtue of coffee; many times 
I have grilled and ground some of it. The bitterness alone 
prevented me from using it, but I could convince myself of 
its stimulating effects. In addition, it is restorative.’
 Finally, black soybeans are also used in the feed of oxen.
 While in China, R.P. Leboucq himself tested the 
preference of horses for black soybeans, presenting some 
imported English horses with both a ration of oats and of 
soybeans. The horses ate the soybeans and left the oats.
 Two tables (p. 177) from a report from 1879 by 
Grandeau and Leclerc show the nutritional composition of 
oats and establish a rational price for them, based on their 
composition, in centimes/kg. Address: France.

181. Bulletin de la Societe d’Acclimatation. 1881. Le Haé-
teou ou Hei-teou. Graine chinoise nouvellement importee en 
France--Projets d’essais de son acclimatation [The soybean. 
New Chinese grain imported into France. Trials for its 
acclimatization]. 28:173-83. Jan. 26. [1 ref. Fre]
• Summary: 4. For this chapter, we have nothing better to do 
than to reproduce word for word the instructions collected by 
R.P. de Becquevort, as much by himself as with the aid of a 
good Chinese farmer:
 “Black soybeans are sown twice during the year: 1. in 
spring, as soon as the rain has wet the ground enough for the 
seed to germinate; 2. and after the wheat harvest, near the 
end of June; hasten then, making a good effort to plant on a 
harrowed fi eld before the soil dries.
 “The sowing is done by a Chinese seed drill in lines 
spaced a foot apart. The seeds are placed one by one in the 
furrow dug by the seed drill’s little ploughshare. They ought 
to be rather close to each other (1-2 cm) and not in piles. 
If one fears drought, the furrow that received the seeds is 
lightly packed down by a little stone cylinder that follows 
this line. This little roller can be adapted to mechanical 
French seed drills (aux semoirs mécaniques français).

 “In the month of June, if the weather presses, and 
often because the animals make it a default, the Chinese 
sometimes plant on the stubble of the wheat without any 
other labor than the furrow of the seed drill. Nonetheless, it 
is always preferable to work the earth suitably.
 “Black soybeans can succeed in all the ordinary terrains; 
light and sandy soil is the least favorable. Clay soils suit 
them, especially if rains are abundant. Black, fresh earth is 
the best. This plant loves rain and heat; the summer rains in 
SE Chihli, where we are, are ordinarily hot and abundant. 
The cold soil and humidity of Morvan [in E. central France] 
would not suit the beans as much as our humidity during the 
Chinese rainy season.
 “In this country, one does not fear water. I saw the 
rainwater rest a very long time on a fi eld sown with beans. 
The foot as well as the stalks were in water 3-4 in. high, and 
the plant did not suffer too much from it. On the other hand, 
in this year (1880) of extreme drought, there is on some land 
near our residence a magnifi cent harvest of beans. These 
lands, which have been inundated for many months, have 
kept enough humidity for the bean to profi t from the heat 
without suffering from it.
 “The fertilizer used by the Chinese does not contain 
straw; it is composed of animal feces mixed with earth. It is 
left in piles for several months, turning it over with a shovel 
from time to time. This fertilizer is spread on the ground at 
the moment of sowing, ordinarily in a small quantity, not 
because it spoils or would be useless, but because it is scarce. 
All types of fertilizer, like oilcakes (tourteaux) or human 
fertilizer, are preferable to vegetation and grain products.
 “To avoid suffocation, the Chinese usually alternate 
lines of beans and grains. The best system seems to be four 
lines of sorghum. The air circulates easily between the 
sorghum stalks that have few leaves and plant clearly, while 
the beans in full fl ower do not grow more than a block of 
leaves and do not need to be ramifi ed, for they grow upward 
little or not at all.
 “When the plant is a few centimeters tall, a good hoeing 
is given without delay in order to weed and to open up the 
soil. It is very important that the hoers do a good job between 
the lines [of crops]. If a strong rain comes after placing the 
seeds in the ground, the soil, beaten and hardened, can form 
a crust that impedes the coming up [of the seedlings]. The 
Chinese reopen the seed drill furrow by means of a little 
rake with two teeth. This step is rarely necessary; however, 
it much facilitates their coming up. But, this delicate work 
demands attention if one does not want to break the shoots.
 “A second hoeing is given when the plant is 20-25 cm 
tall, and a third and last in time enough so that workers can 
easily penetrate between the [crop] lines. Next, the bean is 
left to itself.
 “The beans sown in the spring and those that were done 
only after the wheat harvest are ripe at the same time, around 
mid-Sept. The fi rst sown are always higher and more rough-
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grained than the others.
 “Do not wait for the complete maturity of all the pods; 
those from the top, ripening later, would make [you] lose 
the others. The stalks are ripped off by hand and transported 
immediately onto the threshing-fl oor so that the beans falling 
from pods open to the sun are not lost.
 “It is not necessary to wait until the pods have a black 
exterior; they will acquire this tint while drying on the 
threshing-fl oor. The point of maturity appears to me to 
coincide with the cutting of kidney beans in France.”
 Note: This is the earliest document seen (Jan. 2003) 
that uses the word “mechanical” in connection with soybean 
production. Address: France.

182. Wein, Ernst. 1881. Die Sojabohne als Feldfrucht [The 
soybean as a crop]. Journal fuer Landwirtschaft 29:1-50. 
Supplement (Ergänzungsheft). Also numbered p. 563-613. A 
50-page supplement at the end of volume 29. Apparently also 
published as a monograph in 1887 in Berlin. [7 ref. Ger]
• Summary: This work, which draws heavily on the research 
of Prof. Friedrich Haberlandt, contains practical instructions 
for the farmer who wants to grow soybeans and offers a 
compilation of current research fi ndings.
 This work (p. 565) is dedicated to Dr. Julius Lehmann, 
Royal Professor and Director of the Central Bavarian 
Agricultural Research Station.
 Contents: 1. Characteristics of the soybean (Soja) and its 
varieties (p. 3-5). 2. General suggestions for the cultivation, 
growth, care, harvest etc. of the soybeans (Sojabohnen) (p. 
5-9). Tables show (for yellow soybeans): Emergence of 100 
soybeans at various dates in May and June based on depth of 
planting (p. 7). Depth of planting, weight of the seeds of 100 
plants, weight of the straw of 100 plants, and weight of 100 
seeds (p. 7).
 3. Chemical composition of the soybean plant. Tables 
give the composition, including maximum and minimum 
values, of the following varieties, based in part on earlier 
published sources:
 (1) Soja hispida tumida, Var. pallida, yellow soybean 
(16 sources, including Senff, Schwackhöfer-Vienna {original 
from Mongolia & China}, Zulkovski-Brünn, Schröder-
Napagedl, Portele-St. Michele, Caplan-Vienna, Blaskovics, 
Vienna harvested 1878 & 1879, maximum, minimum, 
average. Water 9.49% {range 6.69 to 15.20%}. Proteins 
34.30% {range 25.94 to 40.19%}. Fat 17.67% {range 
16.21 to 20.53%}. Nitrogen-free extracts 28.44% {24.61 to 
34.59%}. Crude fi ber 4.79% {range 4.37 to 5.58%}. Ash / 
minerals 5.31% {range 4.45 to 8.82%}).
 (2) Soja hispida tumida, Var. castanea, brown soybean 
(8 sources). (3) Soja hispida tumida, Var. atrosperma, black 
round soybean (2 sources). (4) Soja hispida platycarpa, 
Var. melanosperma, black oblong soybean (2 sources). 
Also: (5) Composition of fi ve legumes: peas, beans, lupin, 
yellow soybean, brown soybean. (6) Composition of straw 

(5 sources, incl. Schwachöfer of Vienna, Caplan of Vienna, 
Weiske of Proskau). (7) Composition of soybean pods 
(Hülsen) (4 sources). (8) Comparison of the composition of 
soybean pods and straw with the composition of wheat hay, 
pea straw, bean straw, and lupin straw based on data from E. 
Wolff’s tables. (9) Composition of the ash of soybean straw 
based on data from Schwachöfer of Vienna.
 4. What yields can be expected from the soybean and 
which varieties (yellow, brown, or black) are suited to 
cultivation? Weight of 100 seeds (those planted and those 
harvested): Soja pallida (15.37 gm / 16.39 gm). Soja castanea 
(13.81 gm / 13.78 gm). Soja atrosperma (12.26 gm / 11.44 
gm). Soja melanosperma (9.19 gm / 7.93 gm). 5. How do 
soybean yields compare with those of other legumes? 6. 
What fi xed position or rank does the soybean claim in the 
achievement of maximum yield, and how does one obtain 
the best seed stock (as for next year’s planting). 7. Soil and 
manuring (Düngung, including fertilizer trials with Chili 
saltpetre / saltpeter [nitrate of soda or sodium nitrate from 
Chile] {Chilisalpeter} and sulphate of ammonia / ammonium 
sulfate {schwefelsaures Ammoniak}). Note: Regular saltpeter 
is potassium nitrate.
 8. Animals and parasites that harm the soybean. 9. Is the 
cultivation of soybeans in Germany to be recommended? 10. 
Utilization of soya (p. 42). 11. Summary of the main results 
and closing words.
 Soya is a superior fodder material. Haberlandt organized 
fi eld trials in all parts of the Austro-Hungarian empire and 
many surrounding countries. It should be noted that the 
introduction of this fodder plant to Germany, primarily 
in Bavaria, was undertaken by Professors Braungart in 
Weihenstephan [near Munich; planted March 1878] and 
Lehmann in Munich. Unfortunately, there was bad weather 
during the early years of attempted introduction.
 Concerning harvesting: If you can pull out the plants 
easily by hand, which is possible when the soil is soft, this 
is the best way to harvest them. If that is not possible, you 
can take them out with instruments / tools (Instrumenten), 
which enable you to cut the plants close to the ground, since 
soybeans have very low pods (Früchte)–7-9 cm above the 
ground. For this reason you should not use mowing machines 
(Mähmaschinen), based on the experience they have had in 
Hungarian-Altenburg with large-scale cultivation.
 The author gives original analyses of the nutritional 
composition of various soybeans, including oblong black 
soybeans grown in Munich, Germany, and at the Agronomic 
Institute in Paris, France.
 Section headings include: Is the soybean recommended 
for cultivation in Germany? Use of the soybean. Miso paste 
and a brew, the sooju. Preparation of shoyu taken from 
Haberlandt.
 Professor Hecke of Vienna gave the following recipe 
for the preparation of a puree (Purée): Take 1 part soy 
meal (Sojamehl; probably whole soy fl our) or soy grits 
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(Sojaschrot; probably fi nely cracked whole soybeans or 
coarsely-ground whole soy fl our) and 2 parts fresh potatoes. 
Cook each separately, then mix to form stiff paste. Add salt 
and braised (geschmorte) onions. The addition of fat and 
milk is unnecessary since the soybeans contain lots of fat 
and protein. This dish tastes excellent, like Hecke said (Wein 
1881). Franz Mark of Budapest proposed the use of soybean 
as a coffee substitute. Blaskovics was a soy bean pioneer in 
Europe (Wein 1888).
 Note 1. This material was also published as a book in 
1881 by Verlag Paul Parey in Berlin. Ted Hymowitz got a 
copy from Prof. Dietrich Werner, a German interested in 
soybean history.
 Note 2. The author uses two words, Soja and Sojabohne, 
to refer to the soybean.
 Note 3. This is the 2nd earliest German-language 
document seen (Jan. 2019) that uses the word Sojamehl to 
refer to what is probably whole (full-fat) soy fl our. Address: 
Munich, Germany.

183. Bulletin de la Societe d’Acclimatation. 1881. Extraits 
des procés-verbaux des séances de la société. Séance 
générale du 4 Février 1881 [Excerpts of verbal proceedings 
from meetings of the society. General meeting of 4 Feb. 
1881]. 28:154-64. Feb. See p. 158-60. [Fre]
• Summary: The Secretary General, M. Geoffroy Saint-
Hillaire, who is presiding at this meeting, placed on the table 
some black soybean seeds which were sent by Mr. Lavalard, 
an administrator at the Omnibus General Company, which 
is charged with the direction of the cavalry and its forages. 
These seeds are accompanied by the following extract of a 
letter written by a correspondent of Mr. Lavalard.
 “Paris, 2 Feb. 1881. In the province of Chihli (Tchély), 
in China, two species of forage grains are cultivated, named 
Tsin-Téou and Hei-Téou (white and black peas [actually 
soybeans]). When these are fed to domestic animals, they 
readily put on weight and become resistant to fatigue. A peck 
[picotin, about 8 gallons or 8.8 liters] of black soybeans, 
provided it has been lightly cooked with steam, is suffi cient 
to energize the least energetic runner. It is surprising that one 
has never tried to acclimatize the black soybean to Europe. 
This seed, less costly and more nourishing than oats, would 
be a valuable resource for horses.
 “Chihli is at the same latitude as Spain, however the 
temperature is much different.
 “The black soybean (Le Hei-Téou) has almost the same 
virtues as coffee. Several times, I have roasted then ground 
them; only the bitterness keeps me from using them every 
day. But I am convinced of their stimulating effect. What’s 
more, it is restorative and refreshing (p. 158).
 “The nutritive qualities of the black soybean are 
considered by the Chinese to be the best available for horses. 
For the Chinese, soya replaces oats, and appears to produce 
the same effect on horses. They develop a shiny coat of hair 

and the appearance of health and vigor.
 “The black soybean is also used in the diet of the 
Chinese. In addition, they make from it an oil used for 
burning...
 “When the soybean is used for a draft ox, it is ground in 
a mill then soaked in warm water.
 Mr. Lavalard adds: “All that I just communicated to you 
from the letter of my correspondent will seem rather exact, 
when you read the attached analysis [in tabular form] that I 
asked Mr. Muentz [Müntz] to conduct: Water 10.14%, ash 
5.18%, oil (Graisse) 17.00%, nitrogen (Azote) 5.87%, protein 
36.67%, cellulose 6.00%. Nitrogen-free extract, about 25%.
 Mr. Geoffroy Saint-Hillaire observes that the 
information contained in this letter permits us to recognize 
easily that the Hei-Téou is a type of soybean (une espèce de 
Soja). He adds that Mr. Paillieux, to whom the seeds have 
been submitted, thinks that this type differs from those he 
has been able to study previously.
 “According to notes published in the Bulletin agricole 
de la Cochinchine [sic, Bulletin du Comite Agricole et 
Industriel de la Cochinchine] (1878), by Mr. Corroy, 
Director of the Botanical Garden in Saigon, he has some 
reservations about accepting the information given about the 
black soybean. However, it still remains established than the 
soybean is one of the richest foods, and it is important to try 
to propagate this plant (p. 159).
 “Mr. Paillieux speculates that Mr. Corroy was stopped in 
the use of soybeans because of the diffi culty he encountered 
in establishing its possible uses. ‘As for the information I 
gave about this plant, adds our colleague, I got it from the 
Abbot (l’abbé) [Armand] David, who, during his long trips 
through China, saw horses and mules fed solely with black 
soybeans, and attested that this diet suited them perfectly’” 
(p. 160). Address: France.

184. Organov, N. 1881. Soya ili maslichnyi gorokh (Soja 
hispida *) [Soybean or oil-bearing plant (Soja hispida 
*)]. Trudy Imperatorskago Vol’nago Ekonomicheskago 
Obshchestva, St. Petersburg (Transactions of the Imperial 
Free Economic Society) 1(2):184-198. Feb. [3 ref. Rus]
• Summary: The asterisk in the title refers to a footnote (p. 
184) which states: Some call this plant “Chinese beans”; in 
Austria they call them “Haberlandt’s beans.” Haberlandt 
is responsible for the successful cultivation of such useful 
soybeans in Germany. Thanks to Haberlandt, soybeans also 
became known in Russia. In 1877, Haberlandt sent about 
50 soybeans to I.G. Podoba; from these soybeans we have 
already (1881) obtained 15 pounds of soybeans. This article 
is based on a brochure by Haberlandt [his superb book, Die 
Sojabohne, 1878], plus the scarce information from the 
Russian agricultural literature.
 The origin of the soybean is in Asia (India, China, 
Japan, Mongolia). Large quantities of numerous varieties 
are cultivated there. Soybeans are also grown in the 
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Caucasus, Tunisia, and Algeria, as well as in southern and 
central Europe. Many attempts have been made to cultivate 
soybeans in Europe, but more were unsuccessful. Attempts 
were made in: Hohenheim [Germany]–unsuccessful. 
Bamberg [southern Germany], by Dr. A. Rauch, who 
obtained the seeds from their native country–unsuccessful. 
Germany, by Carl Berndt, using seeds from Shanghai–
unsuccessful. France, where soybeans are more commonly 
known as pois oleagineux. 1872–During the Franco-Prussian 
War [1870-1872, France lost], Sergeant Otto Wehrman found 
soybeans in the botanical garden of Montigny near Metz 
and brought them to Germany, where in 1875 attempts to 
cultivate them were again made.
 In 1877 Prof. Haberlandt (Austria) cultivated soybeans 
received from Capodistria in Istrien [Istria or Istrian 
Peninsula; as of 2003 divided between Croatia and, at its 
base, Slovenia]. In Istria, soybeans were used to make coffee. 
They were also cultivated in Dalmatia [as of 2003 largely in 
Croatia] and southern Italy.
 Such methods of cultivation resembled experimental 
gardening of horticultural and hothouse plants rather than 
scientifi c research on the acclimatization and growing 
capabilities of soybean plants.
 The soybean plant has been well known and well 
documented by botanists and travelers since the last [18th] 
century. Kaempfer called the soybean Daidzu or Mame. 
Linnaeus called it Glycine soja. Jacquin–Dolichos soja. Dr. 
von Siebold and Zuccarini Soja Japonica, Sav. and Soja 
hispida, Mönch. Each name represents a different variety of 
soybeans [sic].
 A footnote (p. 181) states: The famous essay by 
Kaempfer, titled Amoenitatum exoticarum politico-physico-
medicarum, describes his travels in Persia and Central 
Asia in 1712. The essay includes descriptions and uses of 
soybeans in Japan, China, India, and other places.
 Knowledge of and interest in soybeans in Europe 
expanded during and after the 1873 Vienna World 
Exhibition. Twenty varieties of soybeans were obtained 
by Haberlandt, who planted them in 1875 in the Vienna 
Botanical Garden.
 A description of Haberlandt’s studies (p. 186) includes 
favorable growing conditions, a description of planting, and 
identifi cation of different soybean varieties. In 1876, there 
were only 7 interested people or organizations who wanted 
to continue Haberlandt’s research on soybean cultivation. 
However by 1877 Haberlandt’s successful results interested 
more people (up to 160). These people received samples 
of soybeans from Haberlandt and reported their results 
back to him. Footnote (p. 187): The results of Haberlandt’s 
experiments and those of the colleagues to whom he sent 
samples were published in the 1878 brochure [sic, book] Die 
Sojabohne: Ergebnisse der...
 Describes the physical appearance of soybeans.
 Page 188 proposes uses for the soybean in Europe, 

as food for people, feed for livestock, soybean oil, coffee, 
and soy sauce. Quotations from Oken (p. 189-90) discuss 
various uses of soybeans, including a description Miso (a 
substitute for butter) and Shoyu (a sauce added to fried 
meat), and how each is made. In China, soybeans are used 
to prepare a soft cheese or cottage cheese (tofu). A footnote 
(p. 188) is a reference to a book: Oken. 1841. Allgemeine 
Naturgeschichte für aller Staende. Vol. 3, p. 1661. Page 
190 continues with comments on the great nutritional value 
of soybeans when used as food. A quotation from Dr. F. 
Leithner [of Krems, lower Austria, on the Danube River, 
38 miles west-northwest of Vienna] describes his positive 
experiences in preparing soybeans as dinner for his guests. 
Prof. W. Hecke recommended that soybeans be combined 
with potatoes to make a kind of porridge. A quotation from 
Dr. Eduard Mach [of St. Michele, South Tyrol] describes the 
taste of soybeans. Other food uses of soybeans proposed by 
Haberlandt: a substitute for peas in pea sausages, chocolate 
substitute.
 Note 1. What are the ingredients in pea sausages? Do 
they contain any meat?
 Three tables (p. 191) show the nutritional value / 
chemical composition of soybeans. (1) The fi rst analysis of 
the composition of soybeans (soybean seeds) in Germany 
was conducted by Senff, who obtained the seeds from Japan 
[from Mr. Berndt]. Their average chemical composition 
is given. (2) Mr. A. Tomaszek / Tomasek [in Napagedl in 
Mähren / Moravia, a region in today’s Czech Republic] 
gives the following composition percentages for two types 
of soybeans from China, grown by him in 1876: yellow 
(column 1) and dark red (col. 2). (3) Further analysis by 
Tomaszek / Tomasek shows extremely high concentrations 
of fat and nitrogen [protein] for the two types of soybeans 
shown in table (2).
 Three more tables (p. 192) give a more detailed analysis, 
by the Technical Laboratory in Vienna, of three soybean 
varieties: yellow (from Mongolia), yellow (from China), and 
dark red (from China). There are three columns: Original 
soybean sample, soybeans grown the fi rst year, and soybeans 
grown the second year. For each variety, data are given for 
water, protein, fat, nitrogen-free extract, crude fi ber, and ash.
 A table (top of p. 193) shows the chemical composition 
of seven types of legumes: Peas, lentils, wild beans, yellow 
lupins, haricot beans, broad beans [Vicia faba], Chinese 
beans (soya), and soya beans. For each legume, data are 
given for water, protein, fat, nitrogen-free extract, crude 
fi ber, and ash. The data for the fi rst fi ve legumes come from 
Emil T. Wolff. The data for the broad beans and Chinese 
beans (soya) come from J. Kuehn / Kühn. The data for the 
soya beans come from Zulkowski.
 A quotation from Carl Berdt includes details on soybean 
composition, and discussion of the uses of soybean oil 
(including in bread). A table (p. 193-94), based on the 
research of Prof. Völker [Voelcker, of London] gives the 
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percentage composition of dried soybean oil-cake (Chinese 
oilbean cake). A table (2 columns) by Caplan (p. 194) gives 
the chemical composition of soybean pods, and of the leaves 
and stems. Another table (p. 194-95) gives an analysis by 
Zulkowski of the composition soybean straw and chaff dried 
at two temperatures: air-dried, and dried at 100ºC. A table (p. 
196) shows the mineral composition of soybeans.
 Pages 197-98 summarize: (1) Cultural trials and harvest 
information by Attems with Mongolian yellow and Chinese 
brownish-red soybeans. He was satisfi ed with the results and 
sees a future for soybeans. (2) Harvest results of Tomaszek. 
(3) Harvest results of Prof. Kulisz. Continued.
 Note 2. This is the 2nd earliest document seen (May 
2020) concerning the cultivation of soybeans in Russia. 
This document contains the earliest date seen for soybeans 
in Russia (1877), or the cultivation of soybeans in Russia 
(1881, but perhaps as early as 1877 or 1878). The source of 
these soybeans is unknown.
 Note 3. This is the 3rd earliest Russian-language 
document seen (Nov. 2002) concerning the soybean.
 Note 4. This is the earliest Russian-language document 
seen (Sept. 2016) that mentions soy oil.
 Alternate Journal Name entry: Trudy Vol’nogo-
Ekonomicheskogo Obshchestva (Scholarly Works of the Free 
Economical Society).
 Note 5. This is the earliest Russian language document 
seen (May 2020) containing footnotes.

185. Attems, Josef. 1881. Culturerfolge mit der 
Sojabohne [Cultivation success with the soybean]. Wiener 
Landwirthschaftliche Zeitung (Vienna) 31(22):160. March 
16. [Ger]
• Summary: Since it is expected that this year, the Chinese 
oil bean (Oelbohne) may be planted with us in Austria on 
a larger scale, it will perhaps interest my colleagues in the 
fi eld to also learn of my three years of experience with the 
cultivation of this crop that is still new to us.
 I cultivated the soybean (Soja) as early as 1878 as a trial 
in the garden on an area of 6 sq. meters, and with a package 
of 10 dg [dg=decigram = 10 gm], I harvested 5 kg of seeds 
for sowing. In the following year 1879, I planted those in 
the open fi eld and worked approximately 12 ares with it. 
The soil was alluvial sand in the riverbed of the Mur with 
good fertilizer and having been correspondingly prepared. 
After being marked off, the seeds were planted by hand at 
distances of 30 cm with rows set 60 cm apart. Unfortunately, 
the sowing took place in a very irregular manner and several 
empty spaces remained, which I ascribe to the circumstance 
that the womenfolk (Frauenspersonen) who were entrusted 
with the planting of the beans placed them at times too 
deeply. This served as a warning to me to in the future have 
the soybeans placed very shallow and at the most 3 cm deep, 
and last year I hardly had any empty spots at all. The results 
for 1879 were therefore not favorable: I harvested just 180 

kg, the vegetation period and maturation were normal.
 In 1880, I carried out the planting of the soybeans in 
the fi eld, and to do so, I already had one hectare of land 
prepared in the autumn as with the cultivation of root crops. 
In the spring, a normal fertilizing was provided, harrowed, 
and rolled. Thereupon, in early May, 45 kg of soybeans, 
and specifi cally 15 kg of the brown variety and 30 kg of 
the yellow variety, were planted with a seed drill sowing 
machine with a distance between the rows of approx. 60 
cm. The sowing was completed after 14 days and sprouted 
evenly. And in spite of the great deal of precipitation 
and low temperatures in June, the stems were already so 
strong in early July that we were able to carry out the fi rst 
cultivation with the horse-drawn hoe (Pferdehacke). The 
second cultivation took place on July 20 by hand, as did 
the twisting of the stems where they were standing too 
densely, whereupon abundant vegetation occurred which 
closed itself off completely into a bush and shaded the soil 
until mid-September. The setting of the pods began in early 
August and was an enormous one. The withering of the 
leaves and the maturing of the pods took place at fi rst toward 
mid-September with the brown variety and only toward 
late September with the yellow variety. In mid-October, the 
complete state of maturation occurred and the soybeans were 
piled up and left in the fi eld until the middle of November. 
We brought six gigantically large cartloads under a roof and 
the results of threshing yielded:
 1030 kg brown = 69 fold increase from sowing
 1840 kg brown = 61 fold increase from sowing
 In addition to this, 90 metric hundredweight [1 metric 
hundredweight = 100 kg] of straw remained for livestock 
feed and bedding.
 After my three years of experience with this new crop, 
I have gained the conviction that even in this past year that 
was very unfavorable, it completely achieved maturity 
in Styria (Stiermark). That means that under our climatic 
conditions and with the average number of heat units 
(Wärmesumme), this type of bean can be cultivated with 
certainty wherever corn still fl ourishes. With regard to its 
nutritional value, unfortunately very few analyses are known 
to us. But in that regard, a table according to the analyses of 
Dr. König on the nutritional value of the potato with respect 
to other crops and with particular consideration of the protein 
content may bring clarifi cation. It is to be noted that the 
monetary value was determined according to German market 
prices, and specifi cally 1 kg of protein at 35 kreuzer, 1 kg of 
fat at 28 kreuzer, and 1 kg carbohydrates at 7 kreuzer.
 A table follows with the 5 column headings: (1) 
Absolute monetary value per 100 kg in kreuzer Austrian 
currency, (2) Absolute monetary value if potato = 1, (3) 
Weight relationship for the same protein content, (4) 
Total grams needed to contain 120 grams protein, and (5) 
Equivalent for each 120 grams of protein if soybeans = 1; 
and the rows Potatoes, Rye, Corn, Rice, and Soybeans.



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    149

© Copyright Soyinfo Center 2021

 According to the representation above, the absolute 
monetary value per 100 kg of soybeans is indicated as 17.11 
gulden, and the soybean has a relative value in comparison to 
the potato of 7:1.
 If the profi tability of these two types of crops is then 
contemplated, and if it is assumed that that the cultivation 
costs are then pretty much the same, and if it is assumed that 
the average yield of potatoes is 200 metric hundredweight 
per hectare and that of the soybean is 28 metric 
hundredweight per hectare, then according to the price 
determinations above, it results that the yield per hectare has 
a monetary value
 with potatoes of 200 metric hundredweight @ 2.32 
gulden = 464 gulden
 with soybeans of 28 metric hundredweight @ 17.11 
gulden = 479 gulden
 And what is left with the latter is also
 90 metric hundredweight of straw @ 1.20 gulden = 108 
gulden
 which absolutely has to be taken into account.
 In addition, if the several calamities are taken into 
consideration which in recent decades have made the 
cultivation of potatoes so uncertain, then it must be assumed 
that Soja hispida (which is to be considered as completely 
acclimatized with us), because of its great acceptability and 
its particular value as a food, is suitable to in part supersede 
the potato and to take over a prominent place in our root crop 
cultivation.
 Count Josef Attems
 Note: Translated by Philip Isenberg (MM, CT), Long 
Beach, California. Address: Count.

186. Organov, N. 1881. Soya ili maslichnyi gorokh (Soja 
hispida *): Okonchanie [Soybean or oil-bearing plant (Soja 
hispida *): Conclusion]. Trudy Imperatorskago Vol’nago 
Ekonomicheskago Obshchestva, St. Petersburg (Transactions 
of the Imperial Free Economic Society) 1(3):304-325. 
March. [Rus]
• Summary: Contents: 1. Haberlandt’s 1876 experiments 
with soybeans: Table showing analysis (p. 305). 2. 
Haberlandt distributes seeds to interested colleagues for 
further experimentation: Overall success rate (fi rst year 
not successful due to poor weather), results of harvests 
in various countries. 3. Analysis of experimental results 
of the following [scientists]: Goethe / Göthe (of Marburg 
[today’s Maribor in Slovenia]; table p. 309). Josef Mosdosy 
(of Croatia; table p. 310). Thausing (of Mödling). Josef 
Kristan (of Capodistria; tables p. 311-12 on his three types 
of soybeans: yellow, dark-red, or black). Eduard Mach (of 
St. Michele in southern Tyrol; table p. 313). Unknown (of 
Grodenskaya region, Russia; data / results also unknown). 
I.G. Podoba (2 footnotes) (of Novorossiisk), Tomaszek / 
Tomasek, Schnorrenpfeil (of Proskau).
 4. Generalization of the soybean’s capabilities of 

acclimatization, and nutrition (in Europe). 5. Tables (p. 314): 
Comparison of fat and protein values–original sample, grown 
in 1875, grown in 1876.
 6. Soybean’s requirements for growth: water, warmth, 
and light (table, p. 319, summarizing the total heat units 
{ºC} during certain growing seasons). 7. Table (p. 323): Data 
collected while trying to predict the best season for growing 
soybeans. The column heads are as follows: 1. Plot number 
(11 plots). 2. Time of planting. 3. Time of emergence (fi rst 
sighting of sprouts / shoots). 4. Start of fl owering. 5. Harvest 
time. 6. Number of plants. 7-8. Number of pods. 7. Full pods. 
8. Empty pods. 9-11. Weight in units of zolotnik (1 zolotnik 
= 4.26 gm). 9. Seeds. 10. Pods. 11. Stems and leaves. 12-13. 
Number of pods. 12. Minimum. 13. Maximum.

187. Ladureau, A. 1881. Culture et composition du 
Soya hispida [Cultivation and composition of soybean]. 
Association Francaise pour l’Avancement des Sciences 
10:944. April. Excerpt from minutes of proceedings. 10th 
Session, 17 April 1881, Alger/Algiers. [Fre]
• Summary: “The soya hispida is an oil pea (pois 
oléagineux), native to Japan, remarkable for its richness in 
oil and protein. It contains 20% oil and 7% nitrogen. This is 
a richness of which no other examples are found among all 
the other known plants.
 “It can be used for human food, but its taste requires 
some getting used to. The beans can give very good results in 
the feeding of livestock, being fed either when green or after 
being soaked.
 “The characteristic point in the culture of this plant 
is that it requires a large spacing between plants, 30 cm in 
fertile soil and 25 cm in poor soil, where the plant doesn’t 
develop as well; but this minimum limitation of 25 cm 
should never be exceeded.”
 “Discussion: Mr. Corweneinder says that the ensilage 
(l’ensilage) of soya hispida is very easy; after the seeds begin 
to form, one must simply put the plants in a silo. In this 
way, one obtains excellent results.” Address: Directeur de la 
Station Agronomique du Nord, France.

188. Podoba, Ivan Grigor’evich. 1881. Maslichnyi gorokh ili 
soya (Soja hispida): Svoistva, kultura i sposob upotrebleniya 
[Soybean (Soya hispida): Properties, cultivation, and uses]. 
Odessa, Ukraine, Russia: Printing House of L. Nitche. 14 p. 
20 cm. [4 ref. Rus]
• Summary: Toward the cultivation of soybean or oil pea 
(Soja hispida)
 Soybean (Soya); its botanical features, general 
properties, and experience cultivating it in the Taurida 
Oblast [Russian: Taricheskaya oblast, a former Russian 
administrative subdivision, as of May 2020 in the far south 
of Russia included in today’s Crimea].
 Among all our cultivated plants, including cereals, the 
seeds of the leguminous plants have the highest food value. 
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We therefore also see that the cultivation of these plants is 
becoming increasingly widespread, while the cultivation 
of cereals, even abroad, has begun to decline signifi cantly. 
Of all of the leguminous plants, soybean ranks fi rst in its 
food value and tolerance, and therefore one might hope 
that in central Europe soybean will soon represent serious 
competition both to potato and maize and to other plants 
common among us. Indeed, in 1875 soy (i.e., soja hispida) 
was cultivated only in the experimental garden of the Royal 
College in Vienna. In 1876, one could count only seven 
people engaged in soybean cultivation. In 1877 this number 
[page 4] had already risen to 160, but in 1878 thousands of 
farms were already trying to cultivate soybean. In general, 
the renowned Professor Haberlandt states that there is no 
instance in the history of the cultivation of our plants when 
any newly introduced plant so quickly became a subject of 
general interest among farmers as much as soybean has in 
the last few years.
 China, Japan, India and other countries of warm Asia are 
the home of the soybean. In 1873 it was acquired in the form 
of 20 varieties to the Vienna World Exposition, from which 
Professor Haberlandt obtained seeds and in 1875 began to 
grow them. Of all these varieties, the yellow variety from 
Mongolia turned out to be the most suitable to our climatic 
conditions. Numerous experiments in soy cultivation were 
being conducted in Germany and France even before that 
time, but without the requisite success. As a result, seeds 
from the southern parts of China and from Japan and India 
were acquired. Plants of the soya genus have long been 
cultivated in southern Austria, the Tyrol, and Istria, the seeds 
being used there as a coffee substitute.
 The botanical features of this plant, the most useful of 
the legume family, are:
 The main root of the soybean (or zoya, the Chinese oil 
pea) is rounded and has an average thickness of about 68 
millimeters; its length is from 6 to 10 centimeters, and it has 
4-6 main branches starting at the lower third of the root, with 
numerous root hairs, but soybean takes root poorly. The stalk 
is sturdy (it requires no supports) and straight, from 25 to 35 
or more centimeters high, and has 5-9 main branches with 
2-3 secondary branches. The main branches begin at the very 
bottom of the stalk
 [p. 5] and are about 1½ to 3 centimeters apart. The 
leaves have their own petioles and are arranged three on 
a common long petiole. Soybean generally resembles the 
bean, from which it differs primarily in that soybean stalk, 
leaves (especially the bottom surface), and the pods are 
covered with reddish-brown hairs. Soybean begins to bloom 
in June and remains in bloom until the end of July or later. 
The small fl owers, like the leaves, are very numerous and 
2-6 are arranged where the stalk begins to branch and at 
the beginning of the leaf petioles, both on the stalk and on 
its branches. The calyx up to the tubule is 5 millimeters 
long and 1.25 millimeters thick and has fi ve leaf serrations 

1 millimeter long; the entire calyx is covered with hairs 
up to 3/4 millimeter long. The corolla is pale purple, white 
on the margins, especially part of the keel; the vexillum is 
relatively strong with dark blue strands. There are 9 connate 
stamens and 1 free one; tubules of the stamens are up to 2½ 
millimeters long and enfold a [Illegible] also covered with 
hairs; a stile up to 1 millimeter long and a little runcinate. 
Mature pods are covered with reddish hairs and contain from 
2 to 5 seeds.
 Before we survey the cultivation of this plant in the 
Taurida governate (Dnieper uyezd), we deem it appropriate 
to report on the following relatively common properties of 
soybean using data that we have borrowed from the works of 
Prof. F. Haberlandt (Footnote: (1). {Die Sojabohne by Prof. 
Friedr. Haberlandt, Vienna 1878},
 (2) {Die Sojabohne, by Edm. Blaskovits, 1880, 
Vienna}).
 The development and formation of mature yellow 
soybean seeds requires from 2500 to 3000ºC, that is, the 
amount of heat required by corn (2370-3000), sorghum 
(2500-3000), tobacco (3200-3600), and bean (2400-3000) 
(Footnote: {“Obshch. selsko-khoz. rastenievodstvo, Fr. 
Haberlandt” (General Plant Husbandry, F. Haberlandt), pp. 
331 and 332, 1879}).
 Consequently, where [p. 6] these plants are being 
successfully cultivated, there too yellow and even dark red 
soybean can certainly be cultivated. It is noteworthy that the 
soybean naturalized in Europe is not only on par with, but 
even superior to, the soybean from Asia with respect to its 
weight and the content of its most important components 
(protein and fat).
 Among the general conclusions drawn by Prof. 
Haberlandt and others, among the numerous and different 
places from which they obtained data concerning soybean 
cultivation, we will also present the following data. Soybean 
seedlings are not as sensitive to morning frost -2º R [Rankine 
scale?] as are the seedlings of, for example, bean or corn. 
Therefore, it can be sown (without wetting, otherwise the 
grains will break in two) in the second half of April or 
early May. Soybean does not like fresh fertilizer; wood ash 
fertilizer is helpful. The soil should be tilled to 6 inches; 
seeds should be planted ½ to 1¼ inches deep.
 A growing soybean plant is good at shading the soil 
(which suppresses weeds). Therefore, to avoid depriving 
the bottom of the stalk and its numerous leaves of light, it 
should be sown sparsely: if sown in rows, at a distance of 
2½ feet between rows or with a distance of 1 to 1½ feet 
between plants or allowing 1 square foot per plant, i.e., 
about 1¼–3 poods [1 pood = 16.38 kg] per desyatina [1 
desyatina = 2.7 acres or about 1 hectare] or less, if the area 
suffers from droughts. With this seeding rate one can count 
on 45,000 to 165,000 plants per desyatina, each of which 
has a number of leaves such that they might cover a total 
surface area of 4000-8000 square [p. 7] decimeters per plant. 
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But thanks to the hairs covering the leaves (especially their 
bottom surface), which increase in number with the aridity 
of the climate (the number of leaves, however, decreases), 
the loss of soil moisture to soybean leaf transpiration is 
somewhat suppressed, and soybean thereby becomes capable 
of withstanding drought better than all other leguminous 
plants. In general, soybean easily acclimates to local soils 
and climates, which is one of its important advantages. 
But soybean suffers from shade, and therefore it cannot be 
sown densely or grown in plantings near trees. Soybean 
requires no special care. Mounding should be avoided, since 
numerous pods are located on the stalk and its branches 
close to the ground. Soybean is harvested by tearing it out 
with the root or by cutting the stalks as close as possible 
to the ground. No special attention to selecting a harvest 
time is required, since the pods do not easily dehisce and, 
harvested green, easily ripen in sheaves left on the fl oor. 
The latter should be small to avoid heating the soybean. The 
harvest could be in July, but in certain locales it might be in 
September. In general, the growing period for soybean is up 
to 140 days. Soy can be threshed after reducing the number 
of beaters. The soybean yield may be calculated at 35-73 sam 
[sam refers to the ratio of beans harvested to beans planted] 
or more per desyatina; each individual plant may have at 
least 200-300 pods with 450 grains. With this yield the 
soybean surpasses all other leguminous plants. A chetverik 
[1 chetverik = 26.24 liters] of soybean weighs 40 to 45 
pounds. The weight of the straw [p. 8] (up to 80-150 poods 
or more per desyatina) is almost the same as the seeds and 
sometimes double if the grain harvest is poor and, vice versa, 
less if a lot of grains are produced. Because the soybean is 
rich in phosphoric acid (up to 30% ash) and potassium (up to 
45% ash), its harvest severely depletes the soil (Continued). 
Address: Tavricheskaya Governorate, Russia [in Crimea and 
parts of Southern Ukraine as of 2020].

189. Podoba, Ivan Grigor’evich. 1881. Maslichnyi 
gorokh ili soya (Soja hispida): Svoystva, kul’tura i sposob 
upotrebleniya [Soybean (Soya hispida): Properties, 
cultivation, and uses (Continued–Document part II)]. 
Odessa, Ukraine, Russia: Printing House of L. Nitche. 14 p. 
20 cm. [4 ref. Rus]
• Summary: Continued [p. 8] Soybean straw and pods 
are good fodder, especially for young livestock. Since 
soybean seeds are rich in proteins and fat, adding crushed 
soybean to straw or the leftovers from beet production can 
establish a normal ratio among nutrients. In this way, if 
soy is consumed, a huge amount of straw can be used–a 
circumstance extremely important on our southern farms, 
which do not yet cultivate fodder grass. Soybean seeds in 
crushed form mixed with other feeds are also used in the 
fodder of dairy animals to increase milk yield and improve 
milk quality. In these cases, one can give the animals whole 
grains after fi rst wetting them in salt water for 12 hours.

 Soybean as green fodder is superior in food value to all 
other plants, including even red clover and alfalfa.
 Finally, the advantages of soybean must include the 
fact that it is not susceptible to disease from parasitic fungi 
even in the wettest summer. The soybean’s enemies include 
rabbits, which attack green soybean, fi eld mice, which 
damage the lower pods, and the larvae of the agrïatis [p. 
9] segestis [illegible insect name], which consumes the 
seeds, sprouts, and even seedlings. Soybean sprouts are also 
attacked by earwigs and the larva of vanessa cardia.
 To better explain the advantages of soybean and its 
chemical composition and as an indication of its superiority 
in this respect over all of our other cultivated plants, we 
present the following table (which compares the nutrient 
composition of different soybeans varieties with other seeds): 
The 6 columns (for air-dried seeds) are: Type of seed or 
source of data, water, protein, fat, nitrogen-free extract and 
substances, woody tissue, and ash. Note: Unfortunately no 
units are given.
 Soybean seeds:
 per Senff, grains from Japan: 6.91, 38.29, 18.71, 26.20, 
5.33, 4.56
 per Caplan, naturalized in Austria: 14, 32.32, 16.76, 
26.56, 5.57, 4.76
 per Hecke: 9.5, 26.1, 15.65, 38.95, 4.7, 5.1
 Soybean varieties:
 yellow: 8.1, 36.8, 17.6, -, 4.8, 5.4
 brown: 9.4, 31.6, 17.4, -, 4.3, 5.1
 black: 9.9, 31.8, 18.1, -, 4.2, 4.8
 from Tyrol, red-brown: 10.1, 38.1, 17.8, -, ?, 5.2
 Other seeds: Alfalfa: 12.61, 35.4, 5.3, 29.2, 13.8, 3.95
 Beans: 15.0, 26.9, 3.0, 48.8, 2.8, 3.5
 Lentils: 13.4, 24, 2.6, 49.4, 6.9, 3.7
 Horse bean: 16.16, 24.88, 1.67, 47.16 6.85, 3.28
 Pea: 13.92, 22.72, 2.01, 54.27, 4.51, 2.57
 Wheat: 14.3, 13.2, 1.6, 66.2, 3.0, 1.97 [p. 10]
 Rye: 14.3, 11.0, 2.0, 67.2, 3.7, 2.09
 Corn: 12.7, 10.6, 6.8, 63.2, 5.5, 4.50
 Pods (struchya) (empty) of soybean (104 str. [?]), 14: 
4.64, 1.29, 41.87, 30.45, 7.79
 Alfalfa: 14.3, 2.7, 2.5, 44.7, 30.0, 2.16
 Pea: 14.3, 8.1, 1.5, 33.3, 36.8, 6
 Green (dried) soybean (104 str.): 14, 6.08, 2.03. 37.12, 
22.79, 9.31
 Yellow alfalfa: 15.0, 11.8, 2.9, 28.5, 35.5, 6.3
 Red clover: 16, 13.4, 3.2, 28.5, 33.8, 6.83
 Alfalfa: 16.4, 14.4, 2.8, 25.8, 34.7, 7.46
 Straw yellow, soy (31 str.): 12.44, 9.43, 2.51, 36.03, 
29.45, 10.14
 Alfalfa: 14.2, 4.9, 1.5, 33.2, 41.8, 4.96
 Pea: 14.3, 7.3, 2.0, 32.3, 39.2, 5.13
 Winter wheat: 14.3, 2, 1.5, 35.0, 49.2, 5.37
 Soy meal (zhmykhi) (14 str.): 12.82, 45.93, 5.32, 24.52, 
5.71, 5.70
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 Sunfl ower: 10.0, 34.2, 12.2, 22.1, 10.9, 10.6
 Flax: 11.5, 28.8, 10.8, 31.5, 11.0, 5.84
 As the table shows, soybean seeds are too-concentrated 
a nutrient, and it is therefore appropriate to prepare them in 
a mixture with other less-concentrated (e.g., where there is a 
lot of starch) nutrients.
 Because soybean is very hard to boil, it must be 
pulverized. A mixture of boiled soybean groats with grated 
potato and undercooked rice; with wheat groats boiled in 
milk or water; [p. 11] or with wheat fl ower without milk 
all constitute a nutritional and very tasty food. Soy groats 
are usually cooked separately and the potato is cooked 
separately, then two parts grated potato are used per one part 
of soybean groats. Then the appropriate amount of salt, root 
vegetables, onion, and other fl avorings to taste are added. 
Oil is not needed: soybean has enough of it; milk is also 
unnecessary. A special bean cheese has long been made from 
soybean in China. Stan. Julien et P. Champion (Footnote: 
{188 pp. Industries anciennes et modernes de l’Empire 
Chinois, Paris, 1860}), describing the method of preparation 
and the properties of this cheese, stated that it has an 
extremely pleasant taste, especially when fried in oil, like 
potato; this cheese could, the authors continue, do a great 
service to European foods if we could cultivate the seed from 
which it is made.
 Haberlandt calls attention to soy as the best food for 
the army; its fat can replace the cured fatback consumed 
in armies. Its protein provides a great deal of strength. It 
may also be important in provisioning ships, fortresses, 
and armies with concentrated food and can advantageously 
replace peas in preparing pea-based sausage. Soybean can 
also be considered the best of all coffee, and even chocolate, 
substitutes consumed to date.
 [p. 12] With respect to the cultivation of soja hispida 
here (in the Taurida governate) one can so far report the 
following data generated over three years of experience.
 With respect to both the soil and its working, soy is 
not demanding, but one must not ignore the fact that, in 
the fall, given our droughts, deeply worked soil is more 
likely to produce a good harvest. Soybean does not require 
fertilizer in our black earth soils. It can be sown in April, 
since its seedlings tolerate morning frosts more easily 
than, for example, do bean and corn. The number of seeds 
per desyatina [1 desyatina = 2.7 acres or approximately 
1 hectare] may be no more than 30-50 pounds, although 
I ordinarily use even less out of a concern for inadequate 
soil moisture. One must also note that soybean is readily 
adaptable to droughts. Its leaves have more hairs, which 
to a degree delay transpiration by its comparatively large 
leaf surface. Because soybean is not particularly fond of 
shade, any weeds that appear among soybean plants must be 
destroyed. This is especially necessary because numerous 
fl owers appear on the lower parts of the stalk and its 
branches. They require light for their further development. I 

mound the soil, although this should be avoided, since one 
might easily strew soil on fl owers at the bottom of the stalk. 
But my misgivings about the consequences of a dry spell 
was a strong desire to have more pods. The only concern 
during soybean growth is to protect it against rabbits, which 
attack [p. 13] green soybean especially voraciously. This is 
corroborated by the opinion, established by experience and 
study of the chemical composition of green soybean, that 
soybean, as green fodder (with little woody material) is still 
one of the best fodder plants. Indeed, my soybean was sown 
in the medium boxes of a large experimental fi eld with 200 
different plants cultivated as an experiment–and the rabbits, 
ignoring the alfalfa, green corn, and different varieties of 
leguminous and cereals plants, at some risk to themselves 
(they would get stuck in the boxes) would make their way to 
the soybean by the dozen. So far, I know of no other enemies 
of the soybean, although bruchus pisi [a type of bean beetle] 
and other insect pests are quite common in our environs. 
Soybean pods ripen in August, and this year (1880) (a late 
spring and a rainy summer) they were ripe in September. 
Soybean does not break open during harvest as, for example, 
do alfalfa or even pea. Harvesting is best done by pulling up 
the soybean by hand (which I did) or by cutting the stalks 
low to the ground. The yield in our locale could be 30-40 
sam. In 1877 I received 25 seeds of the yellow soybean from 
the Viennese professor F. Haberlandt, and now I have more 
than 15 poods of seeds. I would have, by a modest estimate, 
more than 600 poods, had rabbits not devastated the green 
soybean in 1878 to such an extent that I barely got seeds, and 
if, this year, I had sown all of last year’s harvest, not one-
fourth out of concern about the consequences of a late spring. 
One plant has from 50 to 200 or more pods; most often 100-
150; I very rarely fi nd empty pods. There are 2-4 seeds in 
each pod, but [p. 14] sometimes only one; occasionally there 
are 5. Over an entire plant one can count 120-500 seeds or, 
by weight, from 1 to 5 lots [1 lot = 12.8 grams]. I still thresh 
soybean with fl ails.
 I have not noticed even the slightest signs of soybean 
degeneration and can boldly state that this most useful of 
the entire family of leguminous plants can be successfully 
cultivated here and wherever, for example, bean, sorghum 
and corn mature, since soybean, as noted above, requires the 
same amount of heat (2500-3000) as do those plants.
 Note 1. Translated by Kathy Stackhouse, New York 
City.
 Note 2. This is the earliest document seen (July 2002) 
concerning the feeding of soybeans or soy products to dairy 
cattle. Address: Tavricheskaya Governorate, Russia [in 
Crimea and parts of Southern Ukraine as of 2020].

190. Atkinson, R.W. 1881. On the diastase of kôji. 
Proceedings of the Royal Society of London 32:299-332. 
May 12. [6 ref]
• Summary: Read March 10, 1881, by Prof. A.W. 
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Williamson. At the bottom of page 299 Atkinson states: “* 
I feel that some apology is needed for using the Japanese 
word kôji, but as there is no foreign product in any way 
resembling it, I have thought that there would be less danger 
of confusion arising by retaining the Japanese word than by 
using the word ‘malt.’ As will be seen from the following 
description, the nature of this substance is quite different 
from that of malt, so that the use of that word might lead to 
erroneous impressions.”
 “Summary: Section I.–Preparation of the kôji: 
Mechanical preparation of the rice. Addition of spores of 
Eurotium oryzae (Ahlb.). Growth of mycelium in warm 
chamber. Rise of temperature during growth suffi cient to 
preserve the temperature of the chamber constant, and, 
in winter, much above the temperature of the outer air. 
Temperature of koji itself from 10º to 23º F. above that of the 
chamber.
 “Activity of growth shown by the rapid replacement of 
oxygen in a confi ned portion of air by carbonic acid.
 “Loss of weight of the rice during the growth of the 
fungus.
 “Section II.–Action of water on kôji: Amount of solid 
matter dissolved depended upon time and temperature of 
digestion, and upon the proportion of water used.
 “Amount of albuminoids dissolved depended mainly 
upon the duration of digestion.
 “Temperature of greatest change in cold water extract of 
kôji.
 “Section III.–Action of kôji extract upon some 
carbohydrates: Extract of koji causes inversion of cane-
sugar. It also effects the hydration to dextrose of maltose and 
dextrin. Curve A.
 “Extract of koji breaks up the starch molecule into 
maltose and dextrin; the maltose is quickly hydrated, and the 
products after some time are dextrin and dextrose.
 “Experiments showing the action of koji extract upon 
starch-paste at various temperatures from 4-10ºC. to 70ºC. 
Curves B to H.
 “Effect of common salt in neutralising the hydrating 
power of koji extract.
 “Section IV.–Change which the rice grain undergoes by 
the growth of the fungus: It is shown by a comparison of the 
analyses of rice and koji that the principal change which is to 
be observed is the conversion of the insoluble albuminoids 
of rice into the soluble state, and, probably as a result of this, 
the large increase in the total soluble solid matter.
 “It may be desirable before entering upon the 
preparation and properties of the substance which the 
Japanese call kôji, to mention briefl y the uses to which it is 
put in this country. It is universally employed as a fermenting 
agent, but it is something differing from such a body as 
‘barm or yeast,’ by which Dr. Hepburn translates koji in his 
invaluable dictionary. Its principal use is in the production of 
sake, the alcoholic liquid which is everywhere consumed in 

Japan. This liquid is prepared from steamed rice by digestion 
with koji, the diastase of which effects the conversion of the 
starch into matter capable of being fermented.
 Another use to which koji is applied is in bread-making. 
It is also employed in the manufacture of the famous sauce 
‘Soy’ [sauce], which is likewise a product of fermentation, 
though its preparation is much more complicated, and has 
not yet received an explanation.
 “In Nature (September 10th [sic, 12th], 1878), I gave 
a very brief account of the mode of producing sake, and 
about the same time Mr. O. Korschelt read a paper before 
the German Asiatic Society of Japan giving a detailed 
description of the process, together with some experiments 
upon the action of water upon koji. The result of his 
investigation was that koji acted as a kind of diastase, 
converting starch into sugar, but he gave no experiments 
which could serve to identify the product.
 In a paper read before the Chemical Society in March, 
1880, of which an abstract appears in the Chemical News, 
April 9th, 1880, I gave a series of analyses of the mash, 
as the result of which the conclusion was drawn that the 
diastase of koji, unlike that of malt, yields dextrose and 
dextrin when it acts upon gelatinised starch. The conclusion 
was correct as referring to the ultimate products, but further 
experience has shown that the fi rst product is not dextrose, 
but maltose, which, however, is quickly hydrated to dextrose. 
Evidence of this will be found in a later part of this paper” 
(p. 300).
 “The Japanese prepare a kind of sweetmeat by the action 
of malt-extract upon steamed rice or millet, and this product, 
called âmé (amé), from the examination of a large number 
of specimens, was found to contain 68 to 94 per cent. of 
maltose.”
 Page 327 notes that Mr. Watanabe is preparing to 
conduct an investigation into the chemistry of the ‘Soy’ 
manufacture. He is aware that “the diastase of kôji resembles 
that of malt in one respect, that its activity is lessened by the 
presence of certain bodies, such as common salt.”
 The koji “manufactory” with which Prof. Atkinson is 
most familiar is the one at Yushima, in Tokio [Tokyo]; Mr. 
Jihei Kameyama is the proprietor. “It consists of a long 
arched passage, cut in the thick bed of clay which underlies 
Tokio at a depth below the surface of 15 to 20 feet.” In this 
manufactory, “there are in all four of these underground 
passages, only one of which is used during the summer, 
as very little koji is made during that season. The height 
is rather less than 4 feet, the breadth about 7 or 8 feet, and 
from the entrance, reached by descending a vertical shaft, it 
extends about 25 or 30 feet in one direction, then bends off 
nearly at right angles for about the same distance.”
 “That the growth of the [koji] fungus takes place with 
great vigor is shown not only by the rise in temperature, but 
by the rapidity with which it removes oxygen from the air.” 
The oxygen is replaced by carbonic acid... The rice contained 
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14.2 per cent. of water and the kôji 29.5 per cent; thence 85.8 
parts of dried rice yielded 76.35 parts of dry kôji, that is, 89 
per cent., and thus a loss of weight occurs amounting to 11 
per cent. of the dry rice used. This loss consists mainly of 
starch, which is oxidised to carbonic acid and water...”
 The large amounts of carbonic acid formed in the 
underground koji passages must be removed by ventilation. 
“The only means adopted of effecting a change of air 
consists of a square shaft about 8 inches in one direction 
and 6 inches in the other, leading from the anterior end 
of the passage into the open air above. It will be evident, 
therefore, that as the ventilation depends upon the difference 
of temperature between the inner and the outer air, it will 
be much better in winter than in summer. In fact it is in the 
spring and early summer that the [work] stoppages occur.” 
Lacking air, “the growth of the fungus must be much less 
active, and perhaps this is one reason why the production of 
kôji in the summer is almost abandoned.”
 “The kôji prepared in the manner just described consists 
of grains of rice bound together in lumps by the interlacing 
threads of mycelium.”
 Note 1. This is the earliest English-language document 
seen (March 2002) with the word koji in the title.
 Note 2. This is the earliest document seen (March 2002) 
that mentions diastase in connection with koji. However 
neither the word “enzyme” nor the word “enzymes” appear 
in this paper. Address: B.Sc. (Lond.), Prof. of Analytical and 
Applied Chemistry, Univ. of Tokio, Japan.

191. Wein, Ernst. 1881. Die Sojabohne als Feldfrucht: 
Zusammenstullung der vorliegenden Cultur- und 
Duengungsversuche fuer den praktischen Landwirth [The 
soybean as a crop: Compilation of the available cultivation 
and fertilizing trials for the practical farmer]. Berlin: Verlag 
von Paul Parey. 50 p. [7 ref. Ger]
• Summary: This short book is identical in content to 
a 50-page article also published in 1881 in Journal für 
Landwirthschaft (29:563-613)–which see for table for 
contents and details. However a dedication page states 
that the book is dedicated to the director of the Bavarian 
agricultural research station, Dr. Julius Lehmann. A forward 
notes that it was written in Munich, i.e., southwestern 
Germany. Address: Munich, Germany.

192. Oesterreichische Monatschrift fuer den Orient: 
Hauptteil 1881 (Vienna), Austria-Hungary. 1881. Zur 
Verwendung der Soja-Bohne als Nahrungsmittel [To use the 
soy bean as food]. No. 7. July 15. Pages 119-20. [Ger]
• Summary: This excellent 1½-page article is largely 
about how tofu is made in China. After a two-paragraph 
introduction there are two reference to the following books: 
(1) Die Sojabohne: Ergebnisse der Studien und Versuche 
ueber die Anbauwuerdigkeit dieser neu einzufuehrenden 
Culturpfl anze by Prof. Fried. Haberlandt. Vienna: Carl 

Gerold’s Sohn, 1878. (2) Industries Anciennes et Modernes 
de l’Empire Chinois, d’après des notices traduites du 
Chinois par Stanislas Julien. Paris: Eugène Lacroix. 1869.
 Within the latter book, on pages 185-89, is the 
following excellent article, in French: Champion, Paul; 
1869. Fabrication du fromage de pois en Chine et au Japon 
[Production of tofu in China and Japan].
 The rest of this German article is a translation of 
Champion’s 1869 article into German from French.
 The word Bohnenkäse is used throughout the translation 
to refer to tofu. At the end is a translation of three tables 
(originally by Lhôte) from the French article: (1) Chemical 
composition of soybeans. (2) Chemical composition of tofu. 
(3) Composition of yuba. 120 gm fresh soybeans yield 184 
gm yuba.
 Note: The word “yuba” is never mentioned. Rather it is 
referred to by a descriptive German sentence. Address: PhD.

193. Roman, E. 1881. Correspondance: Sur le Soja 
[Correspondence: On the soybean]. Nature (La) (Paris) 
10(425):115. July 25. Letter. [Fre]
• Summary: “The soybean (Le Soja or Soya), of which 
you have spoken in previous issues of La Nature, is a 
very interesting plant and destined to play a major role 
in our agriculture, but it is not new, and its introduction 
[to Europe?] should not be attributed to Italy [but rather 
to France]. The [Natural History] Museum was already 
in possession of its seeds in 1779, but at that time it was 
nothing but a curiosity. It has been cultivated there up to 
1880 inclusive.
 “It is now grown not only in Italy but also in Austria-
Hungary, where its cultivation seems to have undergone 
a major development, and in France at various points, 
especially at Etampes and at Montpellier. Likewise, I had 
some planted at Orange [capital of Vaucluse in southeast 
France] this year.
 “This plant is probably destined to play as important 
a role in the future as the potato. Its qualities, which have 
already been confi rmed in France by many experimenters, 
leave no room for doubt. La Revue Horticole has already 
published several articles on soya; and Mr. Paillieux has 
written a brochure on this subject (published by la Maison 
rustique).
 “Although it seems incredible, soya a hardy plant in 
France, especially from the latitude of Paris southward, 
grows in any soil, even the driest, and can provide us with 
the following: 1. An excellent forage, that is good for 
fattening cattle. 2. Seeds similar in shape to small haricot 
beans, but containing 37% protein, 20% fat, and only 3% 
starch.
 “None of our French legumes has an equal chemical 
composition. The nutritional composition of soya is much 
better than that of haricots and lentils. It comes close, in that 
respect, to that of cheeses and could possibly replace the 
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famous dry pepper sausage (saucisson aux pois).
 “Cooked with rain water and certain precaution, those 
beans can make a nice dish similar to haricots.
 “From it, the Chinese make milk (du lait), various 
cheeses (divers fromages), oil, a condiment (Indian Soy 
[sauce]), etc., etc.
 “In France, people have envisioned roasting the seeds to 
make imitation coffee.
 “I immediately tried it to check the idea and, although 
I am very choosy when it comes to coffee, I recognized that 
the fl avor and properties of this decoction of soya were quite 
similar to those of an average quality coffee. It goes without 
saying that a cup of soy coffee, well prepared, is immensely 
preferable to what we are served under the name of mocha in 
75% of publish establishments.
 “Mixed with milk, the decoction of soya is, in my 
opinion, better than the coffee with the best aroma. For some 
time now, we have been drinking this soy coffee with milk 
every morning. The awareness of these properties of soya 
would be very useful to the poorer classes, for it actually 
costs 1.20 French francs per kg at Vilmorin, and this price 
will certainly drop by more than half when soya comes to be 
extensively cultivated.
 “You can see from the above that soya is one of the most 
valuable plants and that its cultivation merits encouragement 
in France. It is doubtful that, to start with, we will develop 
all of the applications mentioned above. But we could–and 
this is the advice given by those who introduced it–cultivate 
it fi rst for use as forage. Animals are not sensitive to routine; 
they accept with pleasure anything savory that one offers 
them, and have already adopted the soybean. Once the plant 
is extensively cultivated and well known, we will gradually 
come to take advantage of all of its qualities.”
 Note: This is the earliest French-language document 
seen (Aug. 2013) that uses the word lait to refer to soymilk. 
Address: Ingenieur en chef à Périgueux.

194. Wrexham Advertiser (Wrexham, Clywd, Wales). 1881. 
Notes on news. Aug. 13. p. 7, col. 5.
• Summary: “Even when lentils go out of fashion, or become 
no longer procurable, vegetarians and those other people 
whose highest ambition in life is to live on 6d. a day need 
not despair. Another cheap article of food is promised in the 
‘soya,’ which has of late years been largely developed in 
Austro-Hungary, Italy, and parts of France. This plant is also 
extensively cultivated by the Chinese, who make a cheese 
[tofu] and various dishes from its fruit [seed]. It is said to 
grow in any soil, and while the leaves and stems make an 
excellent fodder for cattle, the beans form a delicious and 
nutritious food for man. They contain about 37 per cent. 
of proteid matters, and 20 per cent. of fatty matter, the rest 
being starch and minerals, so that it is asserted the seeds 
of soya are of greater food value tan either beans or lentils. 
When roasted the seeds form an excellent substitute for 

coffee, and altogether the plant is held to repay cultivation 
better than the potato. At present the retail price of the ‘soya’ 
beans is low enough, but it will fall much lower when the 
plant becomes more extensively cultivated.”
 Note: This is the earliest English-language document 
seen (Dec. 2020) that contains the word “proteid” (or 
“proteids”) or “proteid matters” in connection with soy. 
Address: Wales.

195. Van Buren, Thomas Broadhead. 1881. The food of the 
Japanese people. Yokohama, Japan: Printed at the Japan 
Gazette. 19 p. No index. 24 cm.
• Summary: Contents: Introduction (meat eating countries 
vs. Japan). Cerealia (cereals). Leguminous plants. Tubers and 
roots. Herbaceous food-plants. Ame. Leading food plants 
(with Japanese name, scientifi c name, and parts eaten; incl. 
kudzu, udo, konnyaku, and daikon). Sauce.
 Most civilized people are and always have been meat-
eaters. “So universal has meat-eating been among the 
dominating races that it has become a generally received 
opinion that animal fl esh is a necessity to a well-developed 
physique. The praises of beef are sung wherever Occidental 
civilization has penetrated. It is not only a popular belief, it is 
as accepted scientifi c opinion, that a considerable percentage 
of animal fl esh must enter into the nourishment of any well-
fed people.”
 “The food of Japan, with a population of 36,000,000, 
or about that of Great Britain and Ireland, engaged in every 
branch of human industry, presents a complete contrast 
to all this. Here they are essentially vegetarians, animal 
fl esh being largely prohibited by religion, and its general 
use made impossible by reason of its comparative scarcity 
and consequent high price.” Until a few years ago, their 
“isolation prevented the introduction of new food-plants 
adapted to their climate...”
 In Japan there are little more than 1,000,000 head of 
cattle. Of these, only the cows (not more than 600,000) are 
eaten; male cattle are used only as beasts of burden. Thus 
in Japan there are less than 2 head to every 100 people, 
compared with 73 head in the United States. Of the 36,000 
cattle slaughtered last year in Japan, “more than one-half 
were consumed by foreign residents and the foreign naval 
and merchant marine. The Japanese army and navy also 
consume considerable beef. It is therefore safe to say, as I 
have already intimated, that beef does not enter into the food 
of the mass of the people to any appreciable extent. Mutton 
and pork, outside of the treaty ports, are almost unknown. Of 
barnyard fowls, geese, and ducks there is a large variety. The 
wildfowl, consisting of pheasants, quail, woodcocks, grouse, 
ducks and geese are also abundant, but these, as well as eggs, 
on account of their high prices, can scarcely be said to enter 
into the diet of the common people at all, except upon rare 
occasions. Fish is more largely eaten. The variety of fi sh is 
very large... A very considerable percentage of the catch is 
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dried.” “At present it may be said that one-half the people eat 
fi sh every day, one-quarter two or three times a week, and 
the balance perhaps once or twice a month.
 “Even with these exceptions the food of the masses 
is fully or even more than 90 per cent. vegetable.” The 
Japanese exhibit “endurance of body and power of intellect 
to a very considerable degree, while deprived of the usual 
nutriment held to be essential to such developments.”
 The main cereals of Japan, in descending order of the 
quantities produced, are rice, barley, millet, rye, and Indian 
corn. The three main varieties of millet are extensively 
cultivated and used: First class is Setaria Italica (Italian 
millet). Second class is Panicum miliaceum (Indian millet). 
Third class is Panicum frumentacum (Called “hiye” [hie] in 
Japan).
 “Leguminous plants. Perhaps in no country in the world 
are beans and pease comparatively so extensively cultivated 
as in Japan. There are more than 40 varieties. That known 
as the soy-bean is especially important, as it is rich in 
those nutritive properties which are wanting in rice, and is 
invaluable in a country where meat is almost entirely lacking 
in the diet. The composition of this variety, known as Miso-
mame, is as follows (table): Water 11.32%. Ash 3.86%. Fat 
20.89%. Nitrogenous matter 37.75%. Gluten 2%. Starch 
and sugar 24.08%. Its “proximate chemical composition 
approaches more nearly to animal food than any other known 
vegetable.” Tables showing the composition of lean and fat 
beef are then given for comparison.
 “I know it is held by scientists that, while these plants 
show a great chemical likeness to beef, the action upon the 
human body is not the same, being much less valuable. I can 
only repeat that here is a race of people of good physique, of 
stalwart and well proportioned, although not tall, frames, and 
of cheerful dispositions, who daily perform tasks requiring 
great strength and endurance, who eat almost exclusively this 
vegetable food, and who, without any of the comforts of our 
western homes, and undergoing extreme exposure unknown 
to our people, live about the average lives of the laborers of 
Europe and America, with a table expenditure of about one-
sixth or one-seventh that required by the latter.”
 All classes of Japanese also consume many algæ and 
other sea plants, including many species of chondrus and 
Fucus-laminaria. Instead of sugar they use ame, “made from 
malted barley and rice or millet, the malt converting the 
starch of the rice or millet into dextrine and maltose, and 
producing the product varying from a thick sugar or honey 
up to a hard candy. The food value of this article is very 
great, and, as it is sold at a low price, its consumption is 
large. A table shows the composition of two grades of amé, 
fi rst and second (cheaper).
 Sauce enters very largely into the preparation of 
Japanese food for the table. The most widely-used kind is 
made as follows: “’Shoyu,’ known to us as ‘soy’ [sauce], 
the one almost exclusively employed is made from wheat 

and the shoyu bean [soy bean] (ground) in equal proportions 
of one sho each (a sho is about 1 quart, 1 pint, and ½ gill). 
The materials are mixed and boiled, after which the mass is 
steamed in a basket or box prepared for the purpose, with a 
perforated bottom. When the steaming process is fi nished 
it is put in a cask and left until a green yeast is produced. 
The compost is then taken with salt water. After standing 
a good length of time the liquid is strained, and the sauce 
is ready for use. It has a rather pleasant fl avor, and is said 
to be the basis of most of the renowned sauces [such as 
Worcestershire] prepared in England. The refuse is fed to 
cattle.”
 Note: This is the earliest English-language document 
seen (April 2012) that uses the term “shoyu bean” (regardless 
of capitalization) to refer to the soybean.
 The last 6 pages (p. 14-18) contain a “List of plants used 
for food, or from which food is obtained in Japan.” They are 
arranged by families. For each species is given: Botanical 
name, Japanese name(s), and remarks. Under Leguminocea 
[sic, Leguminosae], Papilionacea [Papilionaceae], we read: 
Glycine soja (S. & Z.), Tsuru mame; No mame, seeds. 
Glycine hispida (Moench) or Soja hispida (Miq.), Omame; 
daidzu, Soy bean; seeds; many varieties. Dolichos soja (L.), 
Japan pea. Glycine hispida f. lanceolata, Midzukugiri.
 The section on legumes (p. 15) also discusses: (1) 
Arachis hypogea (L.), Rakkasho, Tojinmame, Ground-
nut; earth-nut; fruit. (2) Vicia faba (L.), Sora mame, Broad 
beans; seeds = Faba vulgaris. (3) Pisum sativum (L.), 
Yendo [Endo], Pea; seeds; two main varieties; midori yendo 
[endo] and saya yendo [endo], the latter eaten for the pod. 
(4) Pueraria thunbergiana (Benth.), Kudzu, root, starch 
= Dolichos hirsutus (Th.). (5) Canavalia incurva (D.C.), 
Nata mame, seeds = Dolichos incurvus (Th.). (6) Phaseolus 
radiatus (L.), Adzuki-Shôdzu, seeds. Phaseolus radiatus 
var. pendulus (Savatier), Tsuru-adzuki, seeds. Phaseolus 
radiatus var. subtrilobatus (Sav.), Bundo-Yayenari, seeds. (7) 
Dolichos umbellatus (Th.), Sasage, Adzuki-sasage, seeds. (8) 
Atylosia subthombea (Miq.), No-adzuki; Hime-kudzu, seeds.
 Note 1. This is the earliest English-language document 
seen (Jan. 2005) that uses the term “broad beans” (or “broad 
bean”) to refer to Vicia faba.
 Note 2. This is the earliest English-language document 
seen (March 2006) that uses the word “Yayenari” (or “Yaye-
nari” or “Yaenari” or “Yae-nari”) to refer to a variety of 
azuki beans.
 Note 3. Although sasage in Japanese means “cowpea” or 
“black-eyed pea,” the meaning of Adzuki-sasage is unclear. 
Address: United States Consul General of Japan, Kanagawa.

196. Levallois, A. 1881. Sur la matière sucrée contenue 
dans la graine du Soja hispida (Muench) [On the sugars in 
soybeans]. Comptes Rendus des Seances de l’Academie des 
Sciences (Paris) 93:281. July/Dec. [1 ref. Fre]
• Summary: “The purpose of this note is to add some 
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additional facts concerning the sweet material (matière 
sucrée), the presence of which I have reported, in a large 
quantity, in the seed of Soja hispida.
 “This substance, which I have again been unable to 
obtain in a crystallized state, is endowed with a slightly 
sweet taste; precipitated from its alcoholic solution by ether, 
then dried at 100ºC in a vacuum, it becomes a spongy mass 
that is very deliquescent [i.e., it tends to undergo gradual 
dissolution and liquefaction by the attraction and absorption 
of moisture from the air].
 “It does not reduce Fehling’s solution (la liquer 
cupropotassique), but when heated in very dilute mineral 
acids, it is transformed, after several seconds, into reducing 
glucose; the action of acetic acid is much slower. It has a 
dextro-rotary power of about 115º; by inversion, this rotary 
power is notably weakened, without changing sign, and 
approaches 35º.
 “This sweet material ferments rapidly and completely 
under the infl uence of the yeast from beer; the ferment 
[enzyme] which inverts yeast (le ferment inversif de la 
levure) transforms it into glucose: this action is therefore 
analogous to that which is produced with cane sugar (le sucre 
de canne) [saccharose or sucrose]. Heated with nitric acid, it 
gives acetic acid and mucic acid.
 “This substance seems to be a distinct sweet material: 
it is analogous to cane sugar in some of its properties, but it 
distinguishes itself by the production of mucic acid, making 
it more similar to melitose (mélitose).
 “I will continue the study of this substance and its 
derivatives.”
 Note 1. Street and Bailey (1915, p. 853) say that this 
substance is galactan.
 Note 2. This is the earliest document seen (Sept. 
2019) concerning an enzyme (ferment) in connection with 
soybeans.
 Note 3. This is the earliest document seen (Oct. 2016) 
concerning the presence of cane sugar or (implied) sucrose 
soybeans.
 Note 4. Stanislas Meunier (June 1880) states that Mr. 
Albert Levallois is laboratory assistant at the National 
Institute of Agronomy [France]. Address: France.

197. Gardener’s Monthly and Horticulturist. 1881. The soy 
bean. 23(275):337. Nov.
• Summary: “This–the Soja hispida–has been under culture 
in American gardens ever since Commodore Perry’s 
memorable expedition to Japan. But no one seems to have 
known the use of it, and so it soon disappears, as, in the 
usual way of cooking it, any ordinary bean is better. Among 
Mr. Dreer’s Japan collection at the State Fair [probably 
Pennsylvania] we noted that it again appeared, and we are 
moved to give the following from the Gardener’s Chronicle, 
as showing how to use it:
 “’The greatest use to which the plant is put in China 

and Japan is in the preparation of soy [sauce] and of various 
kinds of food from the ripe seeds. The manufacture of 
shoyu, or soy, is thus described in a descriptive catalogue of 
agricultural products of Japan, exhibited at the late Sydney 
International Exhibition [Australia; held Oct. 1879]. Equal 
parts of beans and wheat are used; a small part of the wheat 
is mixed with koji, which is an alcoholic [sic] preparation 
from rice, and allowed to ferment; the remainder is roasted, 
and the beans are also roasted. The roasted beans and wheat 
are then mixed together with the fermenting wheat, placed 
in shallow wooden boxes, and kept for some days at a fi xed 
temperature in a warm chamber with thick walls, until the 
whole mass is covered with fungus. It is very important that 
the temperature of this chamber should be kept at the proper 
point. By these processes part of the starch of the wheat is 
converted into dextrine and sugar, and lactic acid and acetic 
acid are formed. It is then mixed with salt lye. The mashings 
are removed to large vats, and kept there for at least twenty 
months, but more often for three or fi ve years, the better 
qualities being those that are kept for the longer periods. The 
best soy is produced by mixing that kept for fi ve years with 
that kept for three years. After it has been kept a suffi ciently 
long time, it is strained through thick cotton bags, and the 
residue submitted to pressure. Before fi ltering, honey is 
sometimes added. The residue, after pressing, is again mixed 
with salt and water, and again pressed, the yield being soy 
of an inferior kind. Sometimes water is added to this second 
residue, and it is again pressed. The residue fi rst obtained is 
occasionally used as food, and the last residue as manure. 
(See Gardeners’ Chronicle, vol. xiii., new series, pp. 178, 
209, 242.)
 “’Shoyu, or soy, is a very important condiment; it is 
mixed with a great many kinds of food, and is produced 
and consumed in very large quantities. Regarding the use 
of the soy bean as a vegetable in Japan, the writer of the 
foregoing remarks on soy says: ‘It is the vegetable which 
approaches nearest in chemical composition to animal food 
(meat), containing, as it does, one-fi fth of its weight of fat, 
and often two-fi fths of nitrogenous matter. It is an extremely 
valuable adjunct to the food of a people who subsist so 
largely on a purely vegetable diet, of which the bulk is rice, 
so rich in heat producers–starch, and poor in fl esh formers–
albuminoids.’”

198. Levallois, A. 1881. Sur la matière sucrée contenue dans 
la graine du Soja hispida (Münch) [On the sugars in soybean 
seeds]. Repertoire de Pharmacie 9(11):518. Nov. New 
Series. [Fre]
• Summary: This is a reprint of the full text of the author’s 
article which appeared in Comptes Rendus des Seances de 
l’Academie des Sciences (Paris) 93:281. July/Dec. Address: 
France.

199. Penhallow, D.P. 1881. Meiso [Miso]. Kansas City 
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Review of Science and Industry 5(7):437-41. Nov.
• Summary: “It is well known that the Japanese are a rice-
eating people, with whom this article, meiso, is perhaps, the 
most important of all their foods, but it is not so generally 
known that the fl esh of animals could hardly be considered 
a regular article of food until within the past few years, 
and even now, with the great mass of the people, meat is 
seldom used. Thus for centuries, these people have lived 
almost wholly without that which western people consider 
so important a source of nitrogen. It seems, however, that 
the demands of nature were recognized and met by obtaining 
from the vegetable kingdom what they failed to secure from 
the animal, and thus it is we fi nd them consuming enormous 
quantities of beans prepared in a great variety of ways. 
Some of the important preparations from beans are cheese, 
or tofu–a white, curdy mass strongly resembling cottage 
cheese, unfl avored with salt, and held in high estimation. It 
is prepared in a variety of ways, but almost invariably forms 
a part of every meal as a constituent of soup. Cake–a stiff, 
jelly-like confection made by straining boiled [azuki] beans 
and incorporating with a large proportion of sugar. Pickles–
beans in the pod and frequently on the stem [edamame], 
pickled in a strong brine; they are eaten without further 
preparation. Sugared beans–roasted beans enveloped in a 
heavy coating of sugar, and sold as a confection. Shoyu, 
or Soy–a liquid of dark color and salty fl avor, made by 
fermenting a mixture of salt, beans, and roasted wheat or 
barley. It is largely eaten with fi sh and rice. There are other 
modes of preparation which we will pass over with the 
exception of meiso, which forms the subject of this article.
 “The pasty mass manufactured and sold under this name 
constitutes one of the most important of the preparations 
from beans, and enters largely into the diet of all classes as 
a basis for soup, or, in various forms, as a sauce for fi sh and 
meat. In composition it consists of:
 “Salt–4.5 to = 2.30 bushels.
 “White [soy] beans–1 koku = 5.13 bushels.
 “Rice–4 to = 2.05 bushels.
 “Salt.–The salt employed is of a very crude sort. It is 
obtained from sea water by evaporation under the infl uence 
of solar heat, and as no attempts are made to secure any 
special degree of purity, it is consequently contaminated 
with other salt’s and its specifi c value thereby lessened. 
Sticks, straw–especially from the coarse bags in which it 
is transported–and dirt are also always to be found, and 
as no efforts to cleanse or purify, beyond removal of the 
larger fragments of straw, etc., are made at the factory, the 
product into which such salt enters has a rather uninviting 
appearance. It is always used dry.
 “Beans.–The ordinary white [soy] beans appear to 
be used in preference to any others. They are prepared by 
boiling for about six hours, when the fi re is drawn and they 
are allowed to cool in the boiler. The next morning they are 
removed from the boiler and placed in mash boxes which 

measure 10 x 3 x 1 feet, where they are thoroughly reduced 
and mixed with the rice and salt by means of a round pole 
used as a pestle.
 “Rice.–White rice, or that which has been well cleaned, 
is soaked in cold water for two days. It is then well drained 
and transferred to a boiler containing fresh water, when it 
is steamed for three hours. While yet hot, it is taken to a 
warm room and allowed to remain under the infl uence of a 
warm, moist air for four days, when the whole is found to be 
covered with an abundant growth of fungus.
 “The room in which this operation is performed usually 
measures about 10 x 20 feet, is constructed of mud walls–
eight or ten inches in thickness, and is made as close as 
possible with the exception of one small window to admit 
light for the workmen, and a door through which to enter. 
The only moisture in the room is that which comes from the 
moist rice, but a constant temperature of 80ºF. is maintained 
by means of a large charcoal fi re at each end of the room. It 
is regarded that a warm, moist air, undisturbed by draughts, 
is quite essential to the success of the operation, though 
darkness is not deemed requisite, the absence of windows 
being more a matter of economy than anything else. The 
production of the fungus is usually regarded as the critical 
part of the whole manufacture, and failure sometimes occurs. 
No reason could be obtained from the Japanese why the 
subsequent fermentation is dependent upon the presence 
of the fungus; that its production is an essential part of the 
process was all the information that could be obtained.
 “At the end of four days, the rice is taken out into a 
large airy room and spread upon straw mats, 3 x 6 feet, 
and allowed to cool for one and a half hours. It is then 
transferred to small trays which measure 18 x 8 x 8½ inches, 
for convenience in handling, when it is allowed to cool as 
rapidly as it can. Whether the rice now dries or remains 
moist appears to be a matter of indifference. As soon as 
thoroughly cooled, it is incorporated with the salt and beans. 
It is generally customary, however, to prepare the rice in 
large quantities once in four days, and thus have a stock 
always on hand. In that case, as soon as cooled, it is mixed 
with the salt and placed in large storage vats, where it is 
tamped solid by the feet, and will then keep without trouble 
for two months.
 “When all the ingredients have been thus prepared, they 
are placed, cold, in the mixing boxes already described, and 
thoroughly incorporated into a stiff, pasty mass by means of 
a long mixing rod. This mixture is then placed in large vats 
having a capacity of about seventeen koku or eighty-seven 
bushels. Here it is packed solid by the feet and allowed to 
undergo a very slow fermentation. Every effort is made to 
keep the temperature of the mass down as low as possible, 
and if, during the summer, the heat of fermentation gets too 
great, the whole mass spoils. It is then mixed with roasted 
wheat and by further fermentation converted into shoyu or 
soy. Sometimes the mixture fails to ferment properly, when 
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it is taken out and mixed with a fresh portion of beans. The 
fermentation is allowed to continue six months in summer 
und eight months in winter, at the end of which time the 
meiso is ready for the market.
 The result of these various operations is a stiff, pasty 
mixture of repulsive appearance and disagreeably sour odor, 
and though it would hardly fi nd favor with Americans or 
Europeans, possibly excepting epicures, it seems to be in 
great demand with the Japanese.
 “The factory where these facts were obtained employs 
six men, and the annual produce amounts to from 900 to 
1,000 koku, equal to 4,617 to 5,130 bushels. The cost of the 
various ingredients and the fi nished product is as follows: *”
 “Beans, 1 koku–5.13 bu–6 yen.
 “Rice, 1 koku–10 yen.
 “Salt, 1 koku–5.40 yen.
 “Total cost of meiso per koku–7.13 yen.
 “Market price per koku–13.20 yen.
 Footnote (*): “Prices for 1880; probably somewhat 
higher at present. Yen, gold, is equal to the U.S. dollar.” 
Continued. Address: Prof., late of the Imperial Agricultural 
College of Japan [Tokyo].

200. Tropical Agriculturist (The) (Peradeniya, Ceylon). 
1881. The soy bean, a new feeding stuff. 1:567. Dec. 1.
• Summary: This is reprinted from British Mail [Masl]. 
“Mr. Wamford [Warnford] Lock has drawn attention to the 
soy bean of China and Japan, Glycine soya (Soja hispida), 
suffi ciently familiar as the source of the eastern sauce of that 
name, and affording a valuable oil (bean oil), which is the 
subject of an article in the new ‘Industrial Encyclopaedia.’ 
It is attracting considerable attention among Continental 
agriculturists, and has recently been experimented on with 
regard to its value as a food for milch cows and fat cattle. 
As a forcing food for milch cows, the soy bean is superior to 
grains; for fat cattle, it is less adapted, and ranks second to 
grains.
 “The plant can be cultivated in Central and Eastern 
Europe, and similar localities, especially in unfavourable 
years, when other crops are backward. For growth as a fi eld 
crop it is recommended to be sown in rows 18 in. apart in the 
middle of May.
 “The qualities of the beans grown in diluvial [deposited 
by a fl ood] and alluvial [deposited by running water] soils 
are shown by the following analyses [alluvial given in 
parentheses]:–Water 15.20 (19.50), fat 16.21 (17.94), protein 
28.63 (25.94), non-nitrogenous extractive matter 30.84 
(33.16), fi bre 4.38 (4.45), mineral matter 4.74 (8.82).
 “The straw or haulm of the plant is practically worthless 
for neat cattle, but the husks and leaves, mixed with mashed 
food, or even alone, are readily eaten. It has also been 
found that the chopped beans, soaked for 12 hours in water 
containing a little salt, are greedily taken by cattle, and that 
few pass through undigested.

 “According to M. Roman, a French savant, the 
cultivation of the soja or soya, has of late years been largely 
developed in Austria-Hungary, Italy, and parts of France. 
This plant is extensively cultivated by the Chinese, who 
make a cheese and various dishes from its fruit. When 
roasted the seeds form an excellent substitute for coffee, 
and altogether M. Roman thinks that the plant will pay 
better than the potato. At present the retail price of the soja 
beans is sixpence per pound, but as the plant becomes more 
extensively cultivated, they will no doubt be reduced in 
price.”
 Note 1. This journal is published by the Dept. of 
Agriculture, Peradeniya, Ceylon.
 Note 2. This is the earliest English-language document 
seen (Nov. 2012) that uses the term “substitute for coffee” in 
connection with soy coffee.
 Note 3. This is the earliest English-language document 
seen (Nov. 2020) that uses the word “protein” in connection 
with soybeans.

201. Ladureau, Albert. 1881. Le soya hispida: sa culture, sa 
composition [The soybean: Its cultivation and composition]. 
Bulletin Scientifi que du Departement du Nord (Lille) 4:100-
103. [Fre]*
Address: Directeur de la Station Agronomique du Nord, 
France.

202. Cook, George H. 1881. Soja beans. Report of Rutgers 
Scientifi c School, the State College, for the Benefi t of 
Agriculture and the Mechanic Arts 17:54-57.
• Summary: “We made another trial of these beans this year, 
planting them very thick in two rows 128 feet long, upon 
very good ground. They grew well all season, and ripened 
evenly, not being much affected by the extreme dry weather. 
The crop of beans from the rows was twenty-two pounds. 
They can be easily planted and properly tended in rows two 
feet apart. This appears to be a good way of growing them. 
Last year we tried to grow them by sowing the seed, but they 
were soon overrun and choked by weeds, and the crop was 
worthless. This year success is very encouraging. An acre of 
ground, at the rate these rows produced, would yield thirty-
one bushels.
 “The seed was obtained, part in Munich and part in 
Vienna, in 1878, and has now been planted three times 
without showing any signs of deterioration from our climate 
or soil. It has some most valuable properties as a farm crop. 
To quote from the paper sent out by the Bavarian Experiment 
Station:” Note 1. This same translation appeared in Cook 
1879.
 “The following is the composition of the beans grown 
on the College Farm this year, which is the third year’s 
growth with us:” A table (p. 56) shows: “Albuminoids 
35.39%, fat 19.01%, carbohydrates 26.17%, fi bre 4.96%, ash 
4.88%, water 9.64%.”
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 “The superior value of these beans will be better 
appreciated after an examination of the composition of some 
of our best-known feeding substances, and a comparison of 
the results.” The same table and subsequent analysis of it that 
appeared in Cook’s 1879 annual report is reproduced again 
here. The article concludes: “We hope in another year to be 
able to make some feeding experiments with soja beans.”
 Note 2. This is the earliest document seen (Nov. 2016) 
concerning the cultivation of soybeans in New Jersey. This 
document contains the earliest date seen for the cultivation 
of soybeans in New Jersey (1879). The source of these 
soybeans was Bavaria, Germany, and Vienna, Austria.
 Note 3. This is the earliest document seen (Nov. 2016) 
by an agricultural (land-grant) college or experiment station 
that describes an experiment growing soybeans. Soybeans 
were fi rst cultivated at Rutgers in 1879.
 Note 4. Largely through the infl uence of George 
Hammell Cook, “the New Jersey legislature, by an act of 
April 4, 1864, designated Rutgers Scientifi c School as the 
State College of Agriculture and Mechanic Arts and made 
it the benefi ciary of the Federal Land Grant Act of 1862... 
That year a farm of 100 acres was purchased, and fi eld 
experiments with fertilizers were begun in 1865... Professor 
Cook became vice president of Rutgers College in 1864” 
(True 1937, p. 75-76). Address: New Jersey.

203. Grahl, Hugo. 1881. Anbauversuch mit Bohnen 
verschiedener Arten unter besonderer Beruecksichtigung 
der geernten Naehrstoffmengen [Agronomic trial with beans 
of various types, with special attention to the amount of 
harvested nutrients]. Journal fuer Landwirtschaft 29(2):207-
15. Also published in Biedermann’s Central-Blatt fuer 
Agrikulturchemie, 1881, p. 538-40). [Ger]
• Summary: In recent years, the soybean has aroused great 
attention in all agricultural circles. In this regard, not only 
was it advisable to carry out further agronomic trials with 
this crop, it was also reasonable that in addition to the 
determination of the yield of this bean, comparisons be 
drawn with the yields of similar crops. For this purpose, only 
two species of bean were selected for the comparison: the 
bush bean or green bean Phaseolus and the broad bean or 
fava bean Vica faba major. If the desire had been to involve 
even more crops, then in so doing the precision of the results 
would possibly have been disadvantaged.
 In Proskau, soybean yields reached 1,100 to 1,600 kg/
ha. Note: Proskau is a market town in Prussian Silesia.
 From these fi gures, we see how signifi cant quantities 
of nutrients can be obtained by means of the cultivation of 
legumes. I do not want to go so far as to draw comparisons 
with other crops which we cultivate for the purpose of 
both human and animal nutrition. But I believe that I may 
express the following, and am pleased to be in agreement 
in this regard with Haberlandt, who unfortunately passed 
away too soon: by means of the cultivation of legumes, 

such large quantities of nutrients can be obtained that 
German agriculture should take them into consideration in 
comparison to cereal crops more than has occurred thus far.
 I hope that the results that have been reported provide 
the occasion for further trials. Within that context, we 
may not exclude the soybean, even if the results that were 
obtained both here and elsewhere have not universally 
satisfi ed the keen expectations that were initially so high. 
With the great risk that is created through its long vegetation 
period, the results from the quickly growing species of 
Phaseolus deserve full attention. But lentils should receive 
very special consideration, which should also include the 
special distinction of the high monetary value of the seeds 
and the favorable digestibility of the nutrients in straw and 
chaff.
 Table 1 (p. 210) gives the results of soybean harvests. 
Heavy soil: Yellow soybean, fi eld 1. Yellow soybean, fi eld 
2. Light soil: Yellow soybean, fi eld 1. Yellow soybean, fi eld 
2. Black soybean, fi eld 1. Brown soybean, fi eld 2. For each 
fi eld is given: (1) The planted area in square meters. (2) 
The yield per hectare in kg of seeds, of straw, and of chaff 
(Spreu). (4) The yield per hectare in kg of seeds, of straw, 
and of chaff (Spreu). [Note: a Morgen is an obsolete unit of 
area with widely varying values in Poland and Germany]. 
The yield of soybean seeds ranged from 1,514 kg/ha (brown 
soybeans on light soil) to 1,113 kg/ha (black soybeans on 
light soil).
 A table (p. 213) gives the yield of crude protein and 
crude oil in the beans, straw, chaff, and total from various 
types of beans grown in heavy or light soil. Soybeans gave 
high yields of both crude protein and crude oil.
 A table (p. 214) gives the yield of crude protein and 
crude oil in the beans, straw, chaff, and total from various 
types of peas (Erbsen), lentils (Linsen), and vetches 
(Wicken).
 Note: Translated by Philip Isenberg (MM, CT), Long 
Beach, California. Address: PhD, Akademie Proskau.

204. Jahresbericht ueber die Fortschritte auf dem 
Gesammtgebiete der Agricultur-Chemie (Berlin). 1881. 
Sojabohnen [Soybeans]. 3:177-78, 182, 184, 186, 189, 191, 
202, 204, 270-72. For the year 1880. New series. [Ger]
• Summary: A summary of previously published material on 
soybeans is found as follows: Composition of soybeans by 
H. Pellet and by A. Levallois (p. 177-78, 184). Analysis of 
the ash / mineral content of soybeans (from China, Pressburg 
{Hungary}, and Etampes {France}), calculated on a dry-
weight basis (p. 182, 186).
 Germination percentages at the Darmstadt Agricultural 
Research Station, by Paul Wagner (p. 202). Based on 3 
samples, the mean germination was 55.3% and the range was 
35-84%, indicating that the germination rate for soybeans 
tends to be low compared with other seeds.
 Germination percentages at the seed control station 
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in Arendsee (Altmark), by A. Pagel (p. 204). Based on 7 
samples, the mean germination was 78.0% and the range was 
46-96%.
 Cultural trials with soybeans by Edmund v. Blaskovics, 
by A. Sempolowski, by C.O. Harz, by C. Kraus, and by E. 
Wollny (p. 271-72).

205. Léger, Alfred. 1881. Le Soya hispida [The soybean]. 
Lyon, France: Imprimerie Pitrat Aîné. 7 p. 28 cm. [Fre]
• Summary: Read to the Society of Agriculture, Natural 
History and Useful Arts of Lyon, at the meeting of 8 April 
1881. The paper begins: The Society for Acclimatization 
invites you to aid in its efforts to make known and 
appreciated a new plant which can augment the cultural, 
industrial, and alimentary resources of our country.
 Contents: Introduction. Origins [of the soybean in 
France]. Botanical characteristics. Varieties. Composition 
and analyses:
 6.91% water
 38.29% protein
 18.71% lipids
 26.30% nitrogen free extract
 4.41% ash
 Seeds and cultivation. Harvest and yield. Food uses 
(whole dry soybeans, a nutritive soy fl our {On en tirera une 
farine nutritive qui pourra rendre de plus grands services 
que la farine de pois d’un usage si général en Alemagne}, 
edible oil) plus meal for livestock. Address: Lyon, France.

206. McBryde, John M. 1881. Experiments with corn and 
other crops. Report of the Experimental and Other Work 
of the School of Agriculture, Horticulture & Botany of the 
University of Tennessee 2:142-76. See p. 172. For the session 
1880-81.
• Summary: The section titled “Soja bean” (p. 172) 
states: “This plant (Soja hispida) is, according to some, a 
comparatively recent import from Spain. The plant is really 
a native of the East Indies [Southeastern Asia, incl. India, 
Indonesia, Malaysia, and the Malay archipelago], where it 
is largely grown as a staple article of food. It is beginning to 
attract attention in several countries of Europe.
 “This bean is an essential ingredient of the celebrated 
Soja Sauce. The seed contains about 34 per cent. of 
albuminoids and the straw about 9 per cent. It is therefore 
regarded as ‘the vegetable which approaches nearest in 
chemical composition to animal food (meat) containing, as 
it does, one-fi fth of its weight of fat and about two-fi fths of 
nitrogenous matter.’
 “A small quantity of seed was procured last spring and 
planted on April 27th, in drills 2½ feet apart. They came 
up very well” and the plants stood the drought well. The 
yield, in view of the drought and abundant weeds, “was a 
remarkably good one. The plant is both hardy and prolifi c, 
and will probably give a heavy crop in a favorable season.”

 Note 1. The soybean may have been in Spain at this 
time, however we have no record of the soybean being in 
Spain before 1905.
 Note 2. This is the earliest English-language document 
seen (April 2012) that uses the term “Soja Sauce” (or “soja 
sauce”) to refer to soy sauce.
 Note 3. Other crops discusses in this article: Indian 
corn, dhurra, sorghum, drooping sorghum, Johnson grass or 
Means’ grass, rye, barley, upland rice, millets, buckwheat, 
teosinte, prickly comfrey, tobacco. Address: Prof. of 
Agriculture, Horticulture and Botany, Knoxville, Tennessee.

207. Paillieux, Auguste. 1881. Le soya, sa composition 
chimique, ses variétiés, sa culture et ses usages [The 
soybean, its chemical composition, varieties, cultivation and 
uses]. Paris: Librairie Agricole de la Maison Rustique (26 
Rue Jacob). 126 p. 28 cm. [42 ref. Fre]
• Summary: This very important book is largely a reprint in 
book form of Paillieux’s excellent article by the same title 
published in the September and October 1880 issues of the 
Bulletin de la Societe d’Acclimatation. The arrangement of 
text on the pages is somewhat different from (and clearer 
than) the earlier publication, and it contains small amounts of 
new information–as on p. 87-88.
 Across the bottom of the title page is printed: Extract 
from the Bulletin of the Society for Acclimatation.
 Note 1. This is the earliest book seen (July 2019) about 
the soybean published in French and the second earliest 
book seen (July 2019) about the soybean published in the 
western world; the fi rst was by Haberlandt in 1878. This 
book contains only one unimportant illustration, the same 
one found in the preceding articles.
 2. In France (Dec. 2019) there is “une Rue Paillieux” at 
Crosne. Since it is on the same page on the Web as Nicolas 
Auguste Paillieux–http://jacques.colliard.pagesperso-orange.
fr/JournalFamille/Salats_MJEa.h tml–it is probably the 
same Auguste Paillieux. Address: Membre de la Societe 
d’Acclimatation, France.

208. Schulze, E.; Barbieri, J. 1881. Zur Bestimmung 
der Eiweissstoffe und der nicht-eiweissartigen 
Stickstoffverbindungen in den Pfl anzen [The determination 
of protein and the non-proteinaceous nitrogen compounds 
in the plants]. Landwirthschaftlichen Versuchs-Stationen 
26:213-83. See p. 236, 238, 241-42, 248, 262, 266, 278, 280-
81. [5 ref. Ger]
• Summary: In this long, detailed and technically 
sophisticated article, you can see the brilliance of German 
science and agricultural chemistry in the late 1800s. 
Soybeans (Sojabohnen, Soja) (with and without hulls) and 
soybean sprouts (Sojakeimlinge, Sojakeimlingen) (both 
yellow and black) are mentioned throughout the article. 
Soybeans are considered to be a starch-free seed (p. 278). 
Address: From the agricultural-chemical laboratory of the 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    162

© Copyright Soyinfo Center 2021

Polytechnic at Zurich [Switzerland].

209. Palmer, R. 1882. The soy bean. Gardeners’ Chronicle 
(London) 17:58. Jan. 14.
• Summary: “I am glad to see your notice of the Soja hispida 
or Soy Bean. My attention was fi rst drawn to it by Dr. F. 
Watson as a most valuable article of commerce, owing to the 
large percentage of nitrogen it contains. It is grown largely 
in China, where an oil is expressed from it, which is used as 
salad oil, and the cake is then used as food by the inhabitants 
as well as given to cattle, and if in excess the cake is also 
used as a manure. The climate here, I believe, is too cold for 
it, but it might be grown in most of our colonies and become 
a large article of commerce. I tried to introduce it at the 
Cape, and also in Australia, but at that time without success: 
perhaps now people are wiser. The beans may be seen in the 
India museum, and also a copy of the analysis of them.”
 Note 1. This is the 3rd earliest document seen (March 
2010) concerning soybeans (not including wild perennial 
relatives of the soybean) in Australia, Oceania, or South 
Africa. It is not clear whether or not the author took soybeans 
to South Africa and/or Australia, and whether or not he 
or someone else grew or tried to cultivate them there. He 
probably did take or send them there, and, if he did, attempts 
were probably made to grow them–but we cannot be sure of 
this.
 Note 2. This is the earliest document seen (Sept. 2007) 
stating that soybean oil is used as a salad oil–in China of all 
places! Address: Brompton (North Yorkshire), England.

210. San Francisco Bulletin (California). 1882. The hairy 
soja bean. Jan. 25. p. 4.
• Summary: “Among the seeds which were sent last year 
to subscribers of the Bulletin was the Soja bean of Japan, 
which promises to become a valuable addition to the 
resources of the State. The Rural New Yorker [7 Jan. 1882, p. 
9-10] furnishes lengthy notes on its culture at experimental 
grounds. and its adaptability to fodder purposes is causing it 
to be planted extensively in Central Europe.
 “So much has been written upon the subject that the 
literature of the Soja bean is already quite voluminous. A 
writer in La Nature [25 July 1881, p. 115] declares that the 
cultivation of the Soja is common in Italy, Austria, Hungary 
and France, and that the plant is destined to be as great a 
boon to Europe as the potato was. It grows in any soil, and 
furnished rich fodder for cattle, besides its utility as food for 
man.
 “The Soja (or Soya) bean is botanically called Soja 
hispida, and analysis shows that the seeds are unusually rich 
in fat and albumen [protein]. The plant has been grown in 
Eastern Asia for many centuries as one of the most valued 
and profi table of crops. India [sic], China and Japan are 
especially indebted to this bean, which forms a large part of 
the daily food of millions. It is an annual leguminous plant. 

There are several varieties sown in May; the earliest kinds 
mature in September or October. The plant grows to a height 
of two or three feet, shrubby in habit, with pods at all the 
joints. The branches and pods are hairy. The beans never 
shell out in the fi eld, which is quite an item in favor of this 
species. Cattle eat the plant greedily when green.
 “The various analyses which have been made in Europe 
to test the relative value of the Soja bean as a food, are 
valuable contributions to this subject. The fi rst analysis was 
made in Vienna, and shows the composition of the bean and 
of the Soja straw to be as follows:”
 Table 1 shows the nutritional constituents for soja seed 
(fi rst crop and second crop) and soja straw. For the fi rst crop 
of seed the composition is: Albuminoids 34.37, fat 18.25, 
carbohydrates 28.32, fi ber 4.39, ash 4.76, and water 8.82.
 Note: Since the above fi gures add up to 98.91 they 
almost certainly represent percentages.
 The soja straw is mostly carbohydrates (36.03) and fi ber 
(29.45) plus albuminoids (9.43).
 “The following table, if compared with that above, will 
exhibit the superior nutritive qualities of the Soja bean for 
food and of the Soja straw for fodder, over those from other 
leguminous plants:”
 Table 2 shows the nutritional constituents for horse bean 
[Vicia faba, now (Sept. 2019) more widely known in English 
as broad bean or fava bean], peas [Pisum sativum], and pea 
straw. For example, horse beans contain 25.5% albuminoids 
and 1.6% fat. Peas contain 22.4% albuminoids and 2.9% fat.
 “Still another table has been prepared, tending to show 
the comparative value of Soja beans and other foods for the 
domestic animals. The result is surprisingly advantageous to 
the claims of the Soja. The table is as follows:”
 Table 3 shows the nutrients in timothy hay, clover 
hay, oat straw, cured corn-fodder, Indian corn, oats, wheat 
bran, malt dust, cotton-seed cake (decorticated), brewer’s 
grains, horse beans, and soja beans. The nutrients are ash, 
albuminoids, fat, carbohydrates and “comparative value 
per 100 pounds.” Soja beans have the highest comparative 
value per 100 pounds (2.55) followed by cotton-seed cake 
(decorticated) 2.43.
 “Evidently the Soja bean, mixed with straw or corn 
fodder, would give satisfaction and be less expensive. In a 
system of rotation, corn, followed by Soja beans, followed 
by wheat, would greatly aid to keep up the fertility of 
California fi elds. It is therefore much to be desired that the 
culture of this useful plant shall increase.”

211. Sun (Baltimore, Maryland). 1882. Letter from the 
Pacifi c Coast (Correspondence of the Baltimore Sun) (Letter 
to the editor). Feb. 13. p. 6.
• Summary: “San Francisco, Feb. 3, 1882. New plants 
from China and Japan are being added to the agriculture of 
California.” When the seeds of two valuable trees were sent 
to California recently by the United States consul-general 
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at Shanghai, these seeds were “distributed freely by the 
publishers of the San Francisco Evening Bulletin.”
 “Last year the Bulletin distributed the Soja beans of 
Japan, which grow luxuriantly, and which will supersede all 
other varieties of food for men and animals. For centuries 
these heavy podded beans have fed the millions of Eastern 
Asia, and they are now favorite food in Southern Europe. 
The plant grows shrubby here and three feet high. The pod 
never drops its beans on the fi eld. No other leguminous plant 
bears beans of such tasteful, healthy and nutritious qualities, 
in which the straw participates largely as fattening food for 
cattle.
 “Analysis fi nds in Soja beans 34½ per cent. of 
albuminous element and 18¼ per cent. of fat, while horse 
beans show only 25½ and 1½ per cent., respectively, and 
maize contains 10½ and 4½ per cent. only. As an alternative 
crop the Soja bean will prove a blessing and a restorative 
to the soil here and in all your Southern States, where we 
predict its speedy introduction.”
 Note 1. This is the earliest document seen (March 2016) 
concerning the cultivation of soybeans in California. This 
document contains the earliest date seen for the cultivation 
of soybeans in California (1881 or before; one of two 
documents).
 Note 2. Unfortunately, this letter is not signed. The 
writer appears to be closely associated with the San 
Francisco Evening Bulletin, however he could be a special 
correspondent for the Baltimore Sun.

212. San Francisco Bulletin (California). 1882. Value of the 
soja bean. Feb. 22. p. 1.
• Summary: “Last year the Bulletin distributed the Soja 
beans of Japan, which grow luxuriantly, and which will 
supersede all other varieties as food for men and animals. 
For centuries these heavy podded beans have fed the 
millions of Eastern Asia, and they are now favorite food in 
Southern Europe. The plant grows to a here and three feet 
high. The pod never drops its beans on the fi eld. No other 
leguminous plant bears beans of such tasteful, healthy and 
nutritious qualities, in which the straw participates largely 
as fattening food for cattle. Analysis fi nds in Soja beans 34¼ 
per cent of albuminous elements and 18¼ per cent of fat, 
while horse beans [broad beans] show only 23 and 1.33 per 
cent, respectively, and maize contains 10.33 and 4.11 per 
cent only. As an alternative crop the Soja bean will prove 
a blessing and a restorative to the sod here and in all your 
Southern States, where we predict its speedy introduction–
San Francisco Corr. Baltimore Sun, 13th instant.”
 This article also appeared in the Fairfi eld News and 
Herald (Winnsboro, South Carolina) 1882 March 22, p. 2.

213. Kraevskyi, -. ed. 1882. Peterburskago sobranii sel’skikh 
khozyaev: 16-go fevralya 1882 goda [St. Petersburg meeting 
of agriculturists: 16 Feb. 1882]. Golos (“Voice”) (St. 

Petersburg, Russia; Newspaper) No. 72. March 18. p. 5. 
[Rus]
• Summary: This full-page article begins: Head of the 
meeting: “Our colleague, K.A. Skachkov, who is well 
acquainted with China and its agriculture, will present his 
report about the soybean and its use in Chinese agriculture.”
 K.A. Skachkov: He notes the previous mention of 
soybeans by A.V. Sovetov. Soybeans are considered “new” 
only in Europe; they have existed for centuries in China 
and Japan, where they are well documented in monographs 
on soybeans. He discusses soybeans in northern China 
(methods of cultivation, climate, yield) and uses of soybeans 
in China and Japan such as soy sauce (tsiap yu), jiang (after 
processing soybeans to make jiang, which is fermented, the 
jiang is used to pickle the roots of vegetables which, being 
well salted, are eaten between meals and called jiang-tsai), 
soybean prices in Russia, and various types of tofu (age-
dofu, yaki-dofu, etc.). He notes that in China soybeans are 
not sold in raw form (?), but can be obtained from factories.
 After the talk, the head of the meeting asks if there are 
any questions or comments; various Russian participants (not 
only Skachkov) answer the questions. First, K.A. Skachkov 
comments on the preparation of tofu; the “60-day” soybean 
is best planted during the latter half of June in Russia.
 E.I. Ragozin, asks: “What are the practical uses of 
the soybean for us [in Russia]? How can it be used in our 
agriculture? Can it be used only as feed for livestock or 
can it play a more important role? It is very interesting to 
discuss the theoretical possibilities of soybeans, but in my 
opinion it would be better to put them to use.” A.V. Sovetov 
replies that, as he has discussed in a previous report, the 
soybean can be used as both livestock feed and human 
food. “It is of high nutritional value and contains twice as 
much nitrogen as meat, but only 18% fat. The answer to the 
question of how soybeans can be assimilated into Russian 
agriculture (and how successfully it can be bred here) lies 
in numerous experiments and trials of actually growing this 
plant here. Podoba has already proven that it can be grown 
in the far southern region of Russia (Tavricheskaia), as has 
Chernoglazov in the Poltavskaia region and Levanda in 
the Kiev region. However, I do not known how far north 
soybeans can be grown, although I have heard of trials in the 
Voronezhkaia region.”
 A.S. Ermolov: “My cultivation of soybeans in the 
Voronezhkaia region was not successful. I know that they 
are not acclimatized to withstand frost.” Again A.V. Sovetov 
replies that soybeans can handle a light spring frost, but 
an early fall frost kills soybean plants just as it does pea 
plants. As Podoba reports, it can survive temperatures 2-3ºC 
below zero. Discusses successful times and temperatures for 
soybean cultivation.
 A.S. Ermolov: “Nevertheless, the soybean plant is fairly 
easily acclimatized. I talked about this matter with Friedrich 
Haberlandt, who agrees with me. It is just a matter of 
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obtaining the right varieties.”
 Head of the meeting: “I 
would like to add that with 
time and patience, plants can 
be gradually acclimatized to 
almost any environment.” A.V. 
Sovetov, in agreement, adds: 
Cucumbers and pumpkins, 
which are warm-weather plants, 
have been acclimatized to the 
colder climates of northern 
Russia. Likewise with beans. E.I. 
Ragozin adds that he cultivates 
beans here in the St. Petersburg region.
 A.S. Ermolov concludes that soybeans can be cultivated 
perfectly well in at least southern Russia. However, he still 
questions how soybeans can be used in Russia. None of 
the other agriculturists at this meeting have told the society 
how they use the soybeans they grow, so Ermolov suggests 
listening to the ideas Sovetov has and will present.
 A.V. Sovetov: Soybeans can be used to make: Soybean 
broth, a substitute for beans or peas, soybean potato cakes, 
a mixture with rice or corn. Soybeans have a very high 
nutritional value. They can also be used as a feed for 
livestock, or as food for the army or navy.
 Head of the meeting: Diffi culties in cultivating this plant 
should not prevent us from trying.
 E.I. Ragozin: Would it be possible for me to obtain and 
attempt to cultivate the 60-day bean plant? A.V. Sovetov: 
Of course, but this 60-day bean plant is not a soybean plant, 
so the previous statements may not apply to it. Head of 
meeting: Closing remarks.

214. Monthly Bulletin, North Carolina Department of 
Agriculture (Raleigh). 1882. Geological Survey: On Some 
Useful Plants (Continued). No. 12. p. 1-2. March.
• Summary: In the last Bulletin some results of investigations 
by the Survey in regard to the value to North Carolina of 
certain plants, new and old, were reported. Some facts 
were presented, which seem to indicate that the Mongolian 
Bean (Soja), one of the most important cultivated plants 
among the vast populations of Asia for unknown ages, and 
recently introduced with signal success in several countries 
of Europe, is likely to prove a valuable acquisition to the 
agricultural resources of this State. A general statement was 
given of the conclusions reached by the eminent agricultural 
chemist of Vienna, Prof. Haberlandt.”
 Note: This is the earliest document seen (June 2017) that 
contains the term “Mongolian Bean” (or “Mongolian beans,” 
regardless of capitalization) which it uses to refer to the Soja 
bean.
 “The matter is of suffi cient importance to require the 
further presentation of the results of Prof. H.’s researches 
which, as stated, were carried on for a period of three years, 

and in all parts of the empire of Austria, with its various 
soils and climates. He gives the results of more than 150 
experiments, which were almost uniformly successful. 
These are embodied in the following table which shows the 
comparative value of this bean and our leading vegetable 
food products; the analyses of Soja and of the garden pea 
from Prof. Haberlandt, and the others from Prof. Johnson, 
except that of the cow pea, which is from Ledoux. I add 
at the bottom of each column fi gures showing the relative 
nutritive value, on the usual assumption that the nitrogenous 
and fat components are of equal value, (for equal weights,) 
and that of carbohydrates, (sugar, starch, &c.,) about one-
fi fth as much:”
 A table (above) compares the nutritional value of wheat, 
corn, garden pea, cow pea, and soja. For each is given the 
nitrogenous matter, fat and carbohydrates, plus the “relative 
nutritive value.” Soja has by far the highest relative nutritive 
value, 2.71. The next highest is garden peas with 1.56.
 “It will be seen that in both the cardinal food elements, 
fat and nitrogenous matter, the Soja far surpasses all our 
richest vegetable foods, having nearly three times as much 
fat as corn, and of protein, as wheat, and more than double 
the nutritive value of both, and exceeding in this respect our 
familiar species of legumes by about eighty per cent.
 “As it took Europe several hundred years and countless 
millions of money to learn from China the art of cultivating 
the silk worm and making porcelain, so it seems that 
Europeans have still much to learn from that wonderful 
people, and among other things the lesson which the near 
future urges, viz: how to feed themselves economically, so 
that many times the present population per square mile may 
be supported by its products. She has already made one 
contribution towards this end by teaching the art of raising 
fi sh, like pigs and chickens, and the indications are, that the 
Mongolian Bean is a still greater benefaction.
 “But the story of the value of Soja is not yet complete. 
The straw (leaves and stem), of which the yield is very great, 
is nearly equal in, value to our best forage plants, as the 
following table of analyses shows:”
 A table compares the nutritional value of the straw 
of clover, timothy, cow pea, and soja. For each is given 
the nitrogenous materials, fat and carbohydrates, plus the 
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“relative nutritive value.” Clover has the highest relative 
nutritive value, 0.99, followed by timothy (0.95), soja (0.80) 
and cowpea (0.73).
 “And of course its value as a green crop for improving 
the soil, will be of the same order, and determined by the 
same conditions.
 Note: This is the earliest document seen (Dec. 2020) 
containing the term “relative nutritive value.” Its meaning is 
not defi ned.
 Prof. Haberlandt sums up the results of his numerous 
and exhaustive investigations in a list of valuable qualities of 
which the following are the chief, viz:
 “1. The Soja will grow well in any sort of soil, of fair 
quality.
 “2. It stands drought better than all other legumes.
 “3. It stands frost better than either legumes or corn; 
even freezing does not destroy it.
 “4. It is extremely prolifi c, both in fruit and forage; and 
as a green fodder plant it is unequalled.
 “5. It not only has the highest value for human food, but 
both the seed and fodder are preferred by stock to nearly all 
other foods.
 6. The labor and cost of cultivation are less than of any 
other cultivated crop.
 “7. It matures early, surpassing corn in this respect.
 “The above is not half the list of notable and valuable 
qualities enumerated.
 “Such are the results of the domestication of Soja in 
Europe.
 “As stated in the previous number of the Bulletin, the 
tests which have been made in this State promise equally 
well.
 “Prof. Lane, who has experimented longer and on a 
larger scale than any one else, gives? it a place with his most 
important plants? He fi nds that horses and cattle will desert 
any other forage for the Soja fodder [?]. And as to yield, he 
gathered 50 bushels per acre from his ordinary cotton fi eld, 
and has no doubt he could easily [?] 100 bushels, and the 
product of for- [?] is proportionally great. Some of the [?]aw 
being badly cured on account of [?]in, and thrown into the 
stable lot for manure, was pawed up by horses and cows and 
eaten, to the last stem.
 “Another considerable advantage which this gentleman 
found, is that the seed does not shell out in handling, so that 
there is no waste.
 “Prof. Cook, State Geologist of New Jersey, has had 
some experiments made, last year, on the experiment farm 
of the N.J. Station, and his results are in accord with those 
given above.
 “Now if the half of this prove true–and there seems no 
reason to discount it in the least–the Soja will be a great boon 
to the agriculture of North Carolina, not only directly, but 
indirectly as well. For one of the great wants of the State is 
a system of crop rotation which will introduce stock raising, 

not alone for the supply of our own meat, but chiefl y to 
furnish manure for the soil; for without this change our soils 
and our agriculture will go to ruin
 “Soja may be planted like the cow pea, but until seeds 
are plenty, it is better to plant 4 to six inches apart in drills 
widely enough separated for cultivation.” Address: Director, 
N.C. Agric. Exp. Station.

215. Country Gentleman. 1882. The Soja bean. 
47(1523):275, cols. 1-2. April 6.
• Summary: “In answer to a recent inquiry, we give the 
substance of the statement in the Ninth Annual Report of 
the New-Jersey State Board of Agriculture, by Prof Geo. 
H. Cook, in his account of the crops grown on the College 
Farm, at New-Brunswick. The seed were obtained in the fi rst 
place, a part in Munich and a part in Vienna in 1878, and 
the crop. has been tested for three years. The planting the 
past season was made in very thick rows, on rich ground. 
The beans grew well, ripened evenly, and were little affected 
by dry weather. They may be easily cultivated in rows two 
feet apart. They were sown broadcast last year, but were 
overrun and choked with weeds. The crop the past season 
yielded at the rate of 31 bushels per acre. The analysis of 
the beans indicates high value for food, 35 per cent. being 
albuminoids, 19 fat, and 26 carbohydrates. By comparison 
with other foods, clover hay being rated as worth a dollar 
per 100 pounds, the Soja bean stands by analysis as worth 
$2.55 per 100 pounds, timothy hay 93, Indian corn 1.29, oats 
1.26, horse beans 1.59, wheat bran 1.26, cured corn fodder 
and oats straw each 59, and horse beans 2.45. The actual 
digestible value of these beans can be determined only by 
experiment, which is yet to be made.
 “Prof. Cook thinks it may be a better crop to go between 
corn and wheat than oats and potatoes, and is not subject to 
the same diffi culties in curing as common beans, as they do 
not easily shell out, and the coarser stalks admit of being 
cured like Indian corn. Additional statements are quoted from 
the report of the Bavarian Experiment Station, among others 
that from thirty-three to fi fty-fi ve bushels of seed, and two 
and one-third tons of nutritious straw, have been obtained 
from an acre. It is a native of Java and the East Indies, is an 
annual leguminous plant, the stalk from twelve to eighteen 
inches high, with three-parted oval pointed leaves, hairy on 
both sides. The pod is from one to one and a half inches long, 
hairy, containing two or three oval yellow or brown seeds, 
the size of a fi eld pea. Its large leaves shade the ground.”

216. Klinkenberg, W. 1882. Ueber den Gehalt verschiedener 
Futtermittel an Stickstoff in Form von Amiden, Eiweiss und 
Nucleïn [On the protein content of various feedstuffs in the 
form of amides, protein and nucleic acids]. Zeitschrift fuer 
Physiologische Chemie (Hoppe-Seyler’s) 6(2):155-65. See p. 
157, 159, 163. [4 ref. Ger]
• Summary: Page 157: Soybeans (Sojabohne) are mentioned 
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in passing on line 3.
 Page 159: In two samples of soybeans, the total nitrogen 
content is 6.285% and 5.720%.
 A table (p. 163) with 4 columns mentions the following 
feedstuffs: Poppy seed cake (Mohnkuchen). Sesame 
seed cake (Sesamkuchen). Soybeans. Groundnut cake 
(Erdnusskuchen). Camelina (Leindotter). Rapskuchen 
(Rapskuchen), 3 samples. Copra / coconut cake 
(Coprakuchen). Cottonseeds (Baumwollsamen). Rice 
meal (Reismehl), 2 samples. Beer residue (Bierträber, 
Biertraeber). Flesh meal (Fleischfuttermehl).

217. Faivre, Gustave. 1882. Des graines propres à 
l’alimentation des chevaux [The proper grains for the 
feeding of horses: The black soybean]. Bulletin de la Societe 
d’Acclimatation 29:499-501. May. [Fre]
• Summary: A table shows the composition of the black 
soybean, as determined for the Ministry of Agriculture 
by M. Müntz: Nitrogenous materials 36.67 gm. Lipids 17 
gm. Sugar 6.40 gm. Crude cellulose 4.72 gm. Extractive 
substances 19.89 gm. Ash (minerals) 5.18 gm. Water 10.14 
gm.
 Following this are two quotations excerpted from the 
following publications: (1) Traité de la composition du Soya 
Hispida [Treatise on the composition of soybeans]. Paris: 
Imprimerie de l’École centrale. (2) Cultivateur de Saône-et-
Loire. No. 37. 1 Feb. 1881. Address: Beaunes, France.

218. Gilyaranskiy, V.P. 1882. Monografi ya Kitaiskago 
maslichnago gorokha “Soja hispida” [Monograph on Chinese 
oil-bearing pea plant Soja hispida]. Trudy Imperatorskago 
Vol’nago Ekonomicheskago Obshchestva, St. Petersburg 
(Transactions of the Imperial Free Economic Society) 
3(3):269-71. Nov.; 3(4):435-50. Dec. [10 ref. Rus]
• Summary: Part I (Nov.): Soybeans were introduced to 
Russia to increase the country’s food production. Discusses 
the nutritional value of soybeans. Haberlandt introduced the 
cultivation of soybeans to Europe, and his trials proved that 
soybeans could be successfully grown in various European 
countries. However Podoba was the fi rst who practically / 
experimentally proved the success of soybean in Europe. 
Podoba also installed a laboratory partner named Fein in 
southern Russia. The fi rst popularizer was A.V. Sovetov, who 
initiated further projects and data collection.
 Gilyaranskiy began his work in 1881 when he received 
5 soybean seeds from his director, Nikolai Pavlovich 
Ill’inu, who also allowed Gilyaranskiy to use his equipment 
and laboratory. In 1880 the Asian Department of Foreign 
Ministry (of Russia) obtained soybean samples by demand. 
In the same year, crop information about soybeans was 
received from the Consulate.
 In the text, Gilyaranskiy then cites fi ve documents that 
were helpful to him in compiling this article: (1) Organov, N. 
1881. Soia ili maslichnyi gorokh (Soja hispida *) [Soybean 

or oil-bearing plant (Soja hispida *)]. Trudy Imperatorskago 
Vol’nago Ekonomicheskago Obshchestva, St. Petersburg 
(Scholarly Works of the Imperial Free Economical 
Society 1(2):184-198. Feb.; 1(3):304-325. March). (2) The 
publications of Dr. Bretschneider, who was on a mission to 
Peking. (3) La Planta Soja hispida, by Geerts, a report from 
a mission to Japan. Chapters 3 and 4 from Part 1; Chapters 4 
and 5 from Part 2 (translation from French), including much 
information about soy sauce and miso. (4) The famous book: 
Haberlandt, Friedrich. 1878. Die Sojabohne: Ergebnisse der 
Studien und Versuche ueber die Anbauwuerdigkeit dieser 
neu einzufuehrenden Culturpfl anze [The soybean: Results 
of studies and trials on the potential for growing this newly 
introduced crop plant]. Vienna, Austria-Hungary: Carl 
Gerold’s Sohn. ii + 119 p. (5) Oesterreichische Monatsschrift 
für den Orient (Vienna). 1881. Die japanische Sojabohne als 
Nahrungsmittel [The Japanese soybean as a source of food]. 
7(12):204-05. Dec. 15.
 Part II (Dec.): Chapter 1. Oil of soybean seeds (Maslo 
semian soi). Bretschneider discusses the taste and use 
of soybeans in Russia. Karl Brendt is mentioned again. 
Gilyaranskiy states: “My yield included 40 zolotnik (1 
zolotnik = 4.26 gm) of oil, produced from the variety of 
seeds received from Mr. Podoba. The oil was extracted using 
sulfuric ether. I had about 4 lb of soybeans, which I ground 
in a coffee mill. Then I immersed the fl our in ether in a test 
tube for 4-5 days. Almost all of the oil was extracted. I also 
extracted the oil using carbon bisulphide, but the yield was 
1.5% less than with sulfuric ether.
 “I also tried to extract the oil using petroleum ether, but 
again the yield was unsatisfactory. In addition, the petroleum 
ether dissociates from the soybean oil, thus changing the 
latter’s smell and taste. The product known as rigolen, which 
has a boiling point of 35ºC, would be the best solvent of all, 
it is impossible to obtain in St. Petersburg.
 “The oil I extracted using sulfuric ether had a clear, 
heavy yellow color, similar to olive oil in color and 
viscosity... however as time passes, under certain conditions, 
it becomes black in color.” Through his experiments, 
Gilyaranskiy proved that soybean oil contains nitrogen. Sato 
and his experiments are mentioned (p. 436-37).
 A table (p. 437-38) gives the percentage composition 
of soybean cake (water, protein, fat, nitrogen-free extract, 
cellulose, ash), with two columns based on the research 
of Völcker (1872) and J. Küehn (see Pott 1889, p. 490). 
Soybean oil cakes, known in English as “bean-cakes,” are an 
important export from the port of Newchwang to southern 
China, especially to Syamou (?). Discusses the price of 
soybeans.
 Chapter 2. Uses of soy sauce (in China, as well as 
Europe). Methods of preparing soy sauce are described 
in numerous Chinese and Japanese publications, but also 
in European publications such as: (1) Etude pratique du 
commerce d’exportation de la Chine, by N. Rondot (1848, 
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Renard, p. 188). (2) Chinese Commercial Guide, by W. 
Williams (1863, Hong Kong, p. 139). (3) Newspaper article 
by K.A. Skachkov in Golos [Voice] (No. 72, 1882). The 
main ingredients used in making soy sauce are yellow 
soybeans (Soja hispida, Shiro-daizu or Teppo-mamé or 
Shoyu-mamé), wheat koji, salt, and water. A detailed 
description of the process is given. Amazake is sometimes 
added to soy sauce to give variation in the fl avor. Kinch’s 
analysis of Geerts’ data (p. 443) gives the relative density of 
soy sauce as 1.199. The density of soy sauce solids is 359.88 
gm/liter. A table (p. 443) gives the density (in gm/liter) of 
soy sauce constituents as follows: Ash 195.16. Sugars 31.03. 
Albumen 41.00. Acids 6.20.
 Chapter 3. Sauce miso or dai-dzu-ko. Describes seven 
different types of Japanese miso and how each is made: 
1. Original miso or shiro miso–white with little salt. 2. 
Chu-miso–very salty. 3. Aka-miso–red, prepared with koji. 
4. Nagoya-miso. 5. Kinzanji-miso–made with soybeans, 
eggplant and gingerroot. 6. Mugi-miso–made with barley and 
soybeans. 7. Kogane-miso–a type of aka-miso. A table (p. 
445) compares the nutritional composition of shiro-miso and 
aka-miso.
 Chapter 4. Tofu. Chinese name: doufu. English name: 
bean-curd. Japanese name: tofu. Yellow soybean varieties 
(Gogwatsu-mamé, Wase-mamé, and Natsu-mamé) are widely 
used in Japan to make tofu. A table (p. 447-48) gives the 
percentage composition of tofu, with two columns based on 
the research of Kinch (1880) and Geerts (1876). Tofu is seen 
as an excellent alternative for dairy cheeses.
 Chapter 5. Preparation and composition of dried-frozen 
tofu (kori-tofu) and other types of tofu (dried cheeses). A 
table gives the nutritional composition of kori-tofu (based on 
Kinch 1880). Also discusses agé-tofu, abura-tofu, and yuba. 
Describes the method for preparing yuba, which is eaten in 
soups in Japan. Several tables were summarized by Nikitin in 
Russian (1900) and German (1901).
 Note: This is the earliest Russian-language document 

seen (Oct. 2012) that mentions yuba. Address: Russia.

219. Kinch, Edward. 1882. Die Sojabohne [The soybean]. 
Biedermann’s Central-Blatt fuer Agrikulturchemie 11:753-
55. Nov. [Ger]
• Summary:  This is a summary of an 1882 document 
by Prof. Kinch of Cirencester, England. The original is 
reproduced exactly by A.S. Welch (1885, p. 73-77).
 In a study about the properties and the value of 
the soybean (Sojabohne) as a food and a fodder, the 
aforementioned author provides us with, among other things, 
the composition of the seeds of different soybean varieties 
(Sojavarietäten).
 Table 1 (above) gives the nutritional composition (water, 
nitrogenous substance, fat/oil, carbohydrate, crude fi ber, and 
ash) for the following soybean types or varieties (from Japan, 
pale from China, yellow from Germany, from India, brown, 
round black, and long black). According to the experiments 
by Levallois, in its soluble carbohydrates the bean contains 
approx. 10% of a type of sugar similar to mellitose 
(Mellitose) [also known as raffi nose]. The nitrogenous 
components are nearly exclusively protein-like; only 1% of 
them were recognized as peptone and 1 to 2% as amides. The 
high protein content places the soybean far above the other 
species of legume: in this aspect, it is close to fatty meat. In 
its fat content, it is matched only by the seeds of the peanut, 
Arachis hypogaea.
 “The average composition of the straw, the pods, and a 
type of hay that is obtained from the soybean in Japan, which 
is fed as a very tasty feed to horses, cattle, and sheep, comes 
out as follows:” Table 2.
 The soybean hay (Sojabohnenheu) thus exceeded both 
meadow hay and the most nutrient-rich type of straw, lentil 
straw, in the content of nitrogen.
 What follows at this point are the analyses of some of 
the products that are made from the beans: miso, a dough-
like mixture that is in great demand; tofu, a type of cheese 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    168

© Copyright Soyinfo Center 2021

that is obtained through the extraction of the seeds and pods 
with water and in some cases with cooking salt; and the press 
cakes that remain after pressing out the oil. Table 3.
 The composition by percentage of the ash of the seeds 
and the straw is as follows: potassium oxide, sodium oxide, 
calcium oxide, magnesium oxide, ferric oxide, chlorine, 
phosphoric anhydride, sulfur trioxide, silicon dioxide.
 As the most suitable varieties for cultivation in Germany 
and Austria, the author names the yellow, brown, and round 
and long black varieties. They require a vegetation period 
of approx. 150 days with the mean temperature of 14.3ºC, 
and on the whole around 2,100ºC [heat units]. Accordingly, 
they are to be sown in early May and to be harvested in late 

September or early October. As a sowing depth, 
3 to 4 cm is to be recommended, and a distance 
between the plants is to be set up in such a way 
that 22 plants stand on 1 sq. m. (Footnote 1. 
This indication by the author, which is not to be 
misunderstood, is not in accord with distances 
between the plants that have been adhered to 
thus far. Up to now, only 4 to 5 plants per square 
meter were reckoned with. The Editor). The 
most favorable type of soil is a humus rich soil 
and then one containing lime. As fertilizer, the 
author recommends soda niter (Natronsalpeter) 
and potassium sulfate, since ammonium sulfate 
does not work as well as the same quantity of 
nitrogen in the form of nitrates. On low-humus 

soils, it is advisable to apply the nitrogen in organic form 
as oil cakes or wastes of other kinds. Phosphoric acid as 
dicalcium phosphate was an effective aid in some cases. 
According to the author, the soybean has great capability for 
resistance against infl uences of weather, cold, drought, and 
wetness, and it is less plagued by animal and plant parasites. 
(Footnote 2. Other indications counter this, according to 
which the sprouts and young plants are eaten by wire worms, 
cockchafer grubs, and the caterpillar of the small painted 
lady butterfl y, and the leaves are attacked by a fungus, 
Septoria sojina. Hares and mice also go after the soybean in 
a lively manner. The Editor).
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 Feed trials with the soybean were carried out with 
good success with pigs, sheep, oxen, and dairy cows, and 
because of its richness in nitrogen and fat, it is regarded as 
a good supplementary fodder to feeds that are low in these 
substances.–For human nutrition, as well, the beans are 
supposedly well suited and capable of forming a substitute 
for the meat-based diet in certain countries where the 
population chiefl y lives off of a plant-based diet, namely in 
the poorer classes of the people–Schulze.
 Note 1. Translated by Philip Isenberg (MM, CT), Long 
Beach, California.
 Note 2. This is the earliest German-language document 
seen (Nov. 2020) that mentions dried-frozen tofu, which 
it calls “gefrorener Bohnenkäse.” Address: Professor, 
Cirencester, England.

220. Paillieux, Auguste. 1882. Soya vert, de Chine [Green 
soybeans of China]. Bulletin de la Societe d’Acclimatation 
29:640. Nov. [2 ref. Fre]
• Summary: Mr. Paillieux, vice-president of the Society, 
is presiding at the meeting on 6 June 1882. He offers the 
members present the seeds of various edible plants, about 
which he gives the following information: “I have spoken 
to you so often about Soya that I hesitate to say more. I will 
be as brief as possible in introducing to you a green soybean 
(un Soya vert), sent from China to Mr. Faivre, a banker 
from Beaune [a city in eastern France in today’s Côte-d’Or 
department], who gave it the name of Tsin téou. It is very 
diffi cult for us to be certain of the Chinese name for this 
plant.” Note: The Chinese word chin (written ch’in in the 
Wade-Giles system of transliteration) can mean “green,” 
but this word for green is almost never used to describe 
soybeans. Thus, theoretically, chindou could mean “green 
soybeans” (Communication from Dr. H.T. Huang, April 
2002).
 “The Soya which Mr. Faivre was kind enough to send 
me, and whose seeds I am going to distribute to you, will 
make you understand embarrassment. In 1862, Mr. F. Dabry 
sent to our society [from China], under the name of Tsin 
téou, some Phaseolus radiatus (Linn.) (See Bulletin 1863, 
p. 330). Last year Father Perny kindly translated for me a 
passage from the Chinese materia medica Pên Ts’ao Kang 
Mou [Bencao Gangmu (The great pharmacopoeia) (1596)], 
in which the Tsin téou is presented as a purple colored bean 
(Soya). Finally, Mr. Faivre sent me the green soybean under 
the name of Tsin téou.
 “Be that as it may, the seeds that I have received are 
those of a green soybean, equally recommended for the 
nourishment of horses and humans. In the province of 
Peking, it is mixed with black soybeans for feeding to 
horses and mules. As a food for humans, it is always the 
green soybean which is preferred in Japan and China. The 
variety which I present to you will, I believe, mature in and 
around Paris, and for sure in the south of France. Last year I 

harvested a small crop myself. I recommend that you plant 
the seeds quickly. There is still time but not a moment to 
lose.” Address: France.

221. Cairo Bulletin (The) (Illinois). 1882. Scientifi c 
miscellany [The soy bean]. Dec. 6.
• Summary: “The soy bean (Soja hispida) approaches more 
nearly to animal food in its proximate composition than any 
other known vegetable production, being singularly rich in 
fat and in albuminoids. This bean forms an important article 
of food in Japan and China, where a dozen or more varieties 
are known. Of late numerous attempts have been made to 
acclimatize it in several European countries, some of the 
experiments having been reported quite successful.”

222. Hancock County Democrat (Greenfi eld, Indiana). 1882. 
Scientifi c miscellany. Dec. 14. p. 1, col. 8.
• Summary: One section reads: “The soy bean (Soja hispida) 
approaches more nearly to animal food in its proximate 
composition than any other known vegetable production, 
being singularly rich in fat and in albuminoids. This bean 
forms an important article of food in Japan and China, where 
a dozen or more varieties are known. Of late numerous 
attempts have been made to acclimatize it in several 
European countries, some of the experiments having been 
reported quite successful.”

223. Blyth, Alexander Wynter. 1882. Foods: Their 
composition and analysis. A manual for the use of analytical 
chemists and others. With an introductory essay on the 
history of adulteration. London: Charles Griffi n and 
Company. xxviii + 586 + 36 p. See p. 191. Illust. 19 cm. [2 
soy ref]
• Summary: The focus of this book is adulteration of foods, 
its detection and history. Page 191 states: “Chinese Peas. A 
Pea or bean, much used in China in the form of cheese, is 
Soia hispida.” The composition of 3 varieties of soybeans 
according to G.H. Pellet [1880] is given.
 Note: This is the earliest English-language document 
seen (Aug. 2011) that uses the term “Chinese peas” to refer 
to soybeans.
 A translation of information on tofu from Stanislaus 
Julien and Paul Champion [1869] Industries anciennes et 
modernes de l’empire chinois... states: “The pea-cheese is 
considered, in China and Japan, a very important food. The 
peas (Soia hispida) are soaked in water for about 24 hours, 
then strained; they are next ground to a thin paste with some 
of the water which has been put on one side. The grinding 
is effected by a mill. The matters are fi ltered, and the fi ltrate 
is concentrated by heat; and after skimming once or twice 
is cooled, the caseine [casein] coagulated by plaster, and 
a salt, which appears to be chloride of magnesium, added. 
The cheese is grayish-white, and has the following general 
composition:”–Water 90.37%, fatty matters 2.36%, nitrogen 
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0.78%, and ash 0.76%.
 Also discusses: History of adulteration, especially 
in England (p. 1-63), gluten (p. 150-51), coffee and its 
adulteration (p. 349-53; soy is not mentioned), almonds 
and almond oil (p. 503-07), specifi c gravity of various oils 
including sweet almond oil, arachis oil, and sesame oil (but 
not soybean oil).
 In England, recent acts prohibiting adulteration of foods, 
beverages and drugs were passed in 1860, 1872, 1875, and 
1879. Address: M.R.C.S., F.C.S., &c., Public Analyst for the 
County of Devon, and Medical Offi cer of Health and Public 
Analyst for St. Marylebone, England.

224. Bretschneider, Emil V. 1882. Botanicon sinicum. Notes 
on Chinese botany from native and Western sources. I. J. of 
the North-China Branch of the Royal Asiatic Society 16:18-
230. For the year 1881. [1882* ref. Eng]
• Summary: The single most important early work on 
Chinese botany written by a Westerner. Bretschneider, an 
M.D., lived 1833-1901.
 Contents: Preliminary notices (p. 18-22). 1. Contribution 
towards a history of the development of botanical knowledge 
among eastern Asiatic nations: Chinese literature on materia 
medica and botany (p. 22-75, incl. the Materia Medica of 
Shen Nung, p. 26-32), Chinese works on agriculture (p. 
75-86). Chinese geographical works containing botanical 
information (p. 86-92). Early acquaintance of the Chinese 
with Indian and Western Asiatic plants (p. 92-95). History 
of materia medica and botany in Japan (p. 96-101). On 
the botanical knowledge of Coreans [Koreans], Manchoos 
[Manchus], Mongols, and Tibetans (p. 101-05).
 2. On the scientifi c determination of the plants 
mentioned in Chinese books (p. 105+, incl. Cleyer, Siebold, 
and Kaempfer, p. 124-27). 3. Alphabetical list of Chinese 
works (p. 131-216). Index of Chinese authors (p. 217-22). 
Appendix: Celebrated mountains of China (p. 223-28).
 “Preliminary notices: “More than ten years have elapsed 
since I published a little essay (1) intended to show the 
mode adopted by the Chinese in treating of Natural science, 
especially Botany, and what degree of advantage European 
Botanists may derive from the study of Chinese botanical 
works. The present paper now brought before the public, 
although treating of the same subject and reproducing 
occasionally the matter of my former essay, will prove to be 
virtually a work new in substance, entirely recast, into which 
also a considerable amount of new information has been 
introduced.
 “In resuming my past labours after a long interval I 
cannot but repeat what I confessed in the preface of my 
former paper, that I am neither a Sinologue nor Botanist, 
my knowledge of Chinese as well as of Botany being 
quite limited...” Footnote (1) “On the Study and Value of 
Chinese Botanical Works, with Notes on the History of 
Plants and Geographical Botany from Chinese sources, by 

E. Bretschneider. Illustrated with 8 Chinese wood-cuts. 
This article appeared originally in the Chinese Recorder of 
1870 and 1871, published in Foochow. The editor of this 
periodical, at that time, seems to have had little experience 
in proof-reading; at any rate my paper (although presented in 
a very clear manuscript) came to light with such a profusion 
of misprints and other inaccuracies, that it would have been 
ridiculous to append to it a complete list of errata. I therefore 
would feel quite disposed to disavow this my fi rst scientifi c 
essay; all the more since at the time I wrote it I had not yet 
suffi ciently mastered the subject, and many of my former 
statements require modifi cation.”
 Concerning Shen nung, “Chinese works on agriculture” 
(p. 75) states: “The primeval Emperor Shen nung, whom 
the Chinese believe to have composed the fi rst treatise 
on Materia medica, is also credited with having laid the 
foundation of Chinese Husbandry. His name implies this 
tradition, for Shen nung means: the Divine Husbandman. 
It is related in the early records that the people of his age 
were rude and wholly unacquainted with the advantages of 
agriculture. They subsisted on fruit, vegetables, and the fl esh 
of birds and beasts. Shen nung examined fi rst the quality 
of the soil, fashioned timber into ploughs and taught the 
people how to till the ground and raise grain. On a previous 
page I referred to the mountain in Shan si, where tradition 
makes him fi rst teach his people the fundamental processes 
of agriculture. Sz’ ma Ts’ien [Ssu-ma Ch’ien] (B.C. 163-85) 
records in the Shi ki [Shih chi; Historical records] (book 1) 
that Shen nung sowed the fi ve kinds [of cereals].”
 In the section on the work of early Europeans who 
studied the fl ora of East Asia, the following researchers 
are discussed in detail: Cleyer (p. 124), Kaempfer (p. 125-
26), Thunberg (p. 126), Siebold (p. 126-27), Miquel and 
Zuccarini (p. 127), Hoffman and Schultes (p. 127-28), Dan. 
Hanbury (p. 128), O. Debeaux (p. 128), Dr. Fr. Porter Smith 
(p. 128-29), and P. Perny (p. 130; very critical). Address: 
China.

225. Bretschneider, Emil V. 1882. Botanicon sinicum. 
Notes on Chinese botany from native and Western sources. 
Chapter I. Contribution towards a history of the development 
of botanical knowledge among eastern Asiatic nations. 1. 
Chinese literature on materia medica and botany. Shen Nung 
and his Materia Medica (Document part). J. of the North-
China Branch of the Royal Asiatic Society 16:18-230. New 
Series. For the year 1881. See p. 22-75. 28 cm. [1882* ref. 
Eng]
• Summary: Concerning Shennong and his writings, pages 
26-32 state: “The early history of the botanical knowledge 
of the Chinese is closely connected with the history of their 
Agriculture and Medicine; and their acquaintance with plants 
dates back from the period when they fi rst began to employ 
plants for economical and medical purposes.
 “According to Chinese tradition the semi-mythical 
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Emperor Shen nung, who is said to have reigned in the 28th 
century B.C., is the Father of Husbandry and Medicine.” 
Note: This is the earliest English-language document seen 
(Aug. 2002) that discusses Shen nung in connection with 
Chinese pharmacology, or that gives the estimated dated that 
he reigned–28th century B.C.
 “The Li ki [Li chi; The book of rites, published about 
150 B.C.] (one of the Classics...) states that Shen nung was 
born near the Li shan (Sui chou, Northern Hupeh). He is 
said to have subsequently dwelt in Ch’en (Western Honan), 
and then moved to Lu (Southern Shantung). See the last 
edition of the Shi ki (Historical Records), in the fi rst pages 
of which the ancient traditions regarding this Emperor have 
been brought together. 13 li north of Lu an fu (Southern 
Shansi) there is a mountain called Po ku shan, mountain of 
the cereals, with a temple on its top, where, according to 
the I t’ung chi or Great Geography of China, Emperor Shen 
nung is still worshipped. This temple was founded in the 6th 
century of our era. At the foot of the mountain is the po ku 
ts’üan, or fountain of the cereals. Here tradition makes Shen 
nung fi rst teach his people how to till the ground and raise 
grain. Hence it was that his grateful subjects called him Shen 
nung or Divine husbandman.
 “It has also been handed down by tradition that 
Shen nung fi rst tested the medical qualities of herbs and 
discovered medicines to cure diseases, and the city of Wen 
hien (Huai king fu, Honan) claims to be the spot where this 
happened. In the Wen hien chi (topography of this city) it 
is stated that the rivulet of Shen nung is situated inside the 
eastern gate. Here according to tradition Shen nung collected 
medicinal herbs, tested them and touched the soil with his 
staff, whereupon the water sprung forth. The earliest writings 
on medicinal plants and dietetics are ascribed to him. 2696 
B.C. is given as the year of his death.
 Shen nung’s successor, the Emperor Huang ti [Yellow 
Emperor], who reigned in the 27th century B.C., is said to 
have established his residence in Cho lu (Pao an chou, west 
of the present Peking). He is considered the author of the fi rst 
Chinese works on the art of healing. See Alphabetical list of 
works 204.
 “The materia medica of Emperor Shen Nung: The 
well known Chinese Materia medica, Pên ts’ao kang mu 
[compiled by Li Shih-chen in about 1578-1597] of which I 
shall offer a detailed review in the proper place, in giving 
an opening sketch of the principal treatises of this class, 
begins with the Shen nung Pên ts’ao king, or Classical work 
on Medicines of the Emperor Shen Nung. We fi nd there the 
following account of this ancient document, which we know 
only from the quotations of it in other succeeding ancient 
works of the same kind, to which it has served as a model.

“Chang Yü si (who lived in the fi rst half of the 11th 
century) says: According to ancient tradition this treatise 
was in 3 books and Emperor Shen nung was the author of 
it. But no ancient author states that he has seen it himself. 

In the section on literature in the Ts’ien Han shu (History 
of the Former Han dynasty, 202 B.C.–25 A.D., where 
many medical works extant in the fi rst century B.C. are 
enumerated) no mention is made of this book. But in the 
biography of Emperor P’ing ti, 4th year of his reign (A.D. 
4). we fi nd a statement that the Emperor ordered all men in 
the Empire, familiar with medical prescriptions and the Pên 
Ts’ao (see note 6) to assemble in the capital. In the biography 
of Lou Hou (Ts’ien Han shu, 92) it is said that, when he 
was yet but a boy, he knew by heart the I king (treatise on 
medicine), the Pen ts’ao and several thousands of medical 
prescriptions. Thus there can be no doubt that at that time 
there existed a Pen ts’ao.

“Li Shi tsi (an author in the T’ang period, 7th century), 
and before him the Tsi lu, a work of the Liang dynasty (6th 
century [502-556 in southern China]), speak of the Shen 
nung pên ts’ao in 3 books; suggesting that it was probably 
committed to writing during the Han dynasty, for there 
occur in the book the names of places in China referring to 
the time of the After [Later] Han (25–221 A.D.). According 
to these authorities Chang Ki or Hua T’o (Footnote: 
“Celebrated physicians in the third century of our era”) may 
be the authors of it. But Chang Yü si (who quotes the above 
statements) does not agree with this opinion. He admits an 
early existence of the Pên ts’ao king and adduces the Huai 
nan tsz’ [Huai nan tzu–The book of (the Prince of) Huai-nan, 
120 B.C.] (2nd century B.C.), which records that Emperor 
Shen nung in the space of one day tasted the plants and 
experimented on their effi cacy. He found among them 70 
to be poisonous. This was the beginning of medical art in 
China.
 Chang Yü si continues: In remote times, when the art 
of writing was not yet known, science was transmitted from 
generation to generation by oral tradition, and what was 
called the Pen ts’ao was not a written book. From the period 
of the Han dynasties (B.C. 202–A.D. 221) Medical art began 
to develop. Chang Ki and Hua t’o largely contributed to the 
diffusion and completion of medical knowledge, commented 
on private writings, and added new information, arranging 
the whole into a system. This was probably the time when 
the Materia medica of Shen nung fi rst appeared as a written 
treatise.”
 “According to Li Shi chen (the author of the Pen ts’ao 
kang mu), the Shen nung Pen ts’ao king was originally a 
treatise in three parts treating of 365 different drugs. It was 
fi rst commented on by T’ao Hung king (A.D. 452-536) who 
wrote also a supplement to it (see further on Ming yi pie lu).
 “In the great catalog of the Imperial Library, book 104, 
fol. 51, we read that the Shen nung Pen ts’ao king does not 
exist now-a-days as a separate treatise and that we know it 
only from the T’ang Shen wei Pen ts’ao (a Materia medica 
of the Sung dynasty; see further on No. 26) in which the 
passages printed in white letters on black ground all refer to 
the text of the Shen nung Pen ts’ao.
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 “The Pen ts’ao kang mu reproduces also to some extent 
the text of the Materia medica of Shen nung and generally 
quotes this treatise under the abbreviated title of Pen king. 
Under the head of ‘the celebrated arrangement of drugs by 
the Emperor Shen nung’ the Pen ts’ao kang mu, in the fi rst 
book, fi rst part, fol. 43 sq., gives the text of a part of the Shen 
nung Pen ts’ao relating to the qualities, the use, the gathering 
of drugs, etc. That ancient document arranges the drugs 
under 3 classes and reads as follows:
 “Of the fi rst class of drugs there are 120 sorts which are 
considered to perform the function of Kün or Sovereigns. 
They support human life and thereby resemble Heaven. They 
are not poisonous. Whatever quantity you take, or howsoever 
long you use them, they are harmless. If you wish to have 
the body light, to improve the breath, to live to an old age, 
without growing old, make use of these drugs of the fi rst 
class.” These include ginseng, jujubes, oranges, Job’s tears, 
Dioscorea [glutinous yams], Benincasa cerifera [ash gourd], 
Amaranthus Blitum, Cannabis sativa [hemp], Kadsura. 
Likewise, there are 120 sorts of drugs of the second class 
(including ginger; they are “Ministers,” and support human 
nature; some are poisonous). There are 125 sorts of drugs of 
the third class which are considered to perform the functions 
of Assistants and Agents. “They cure diseases and thereby 
resemble earth. They are very poisonous and ought not to be 
used continuously. If you wish to drive out cold or heat from 
the body, or to correct the breath, or to heal diseases, use 
the drugs of this class.” These include peach kernels. “The 
drugs of these three classes make in all 365, corresponding in 
number to the number of degrees in the zodiac; each degree 
answering to one day of the year.”
 “Li Shi chen in the Pen ts’ao kang mu mentions only 
347 of the (365) drugs specifi ed in the Shen nung Pen ts’ao, 
239 of them belong to the vegetable kingdom, 65 refer to 
animals, 43 are obtained from minerals.” Bretschneider then 
lists (p. 31-32) the scientifi c/botanical names of the 167 
medicinal plants enumerated in the Shen nung Pen ts’ao 
which he has been able to ascertain. Still known to Chinese 
physicians by their ancient names, these plants include: Soja 
hispida (the cultivated soybean), Pueraria Thunbergiana 
(kudzu), Panax Ginseng, etc. Note: It is not clear which class 
of drug the soybean was considered to be in the Shen nung 
Pen ts’ao. Address: M.D., China.

226. Bretschneider, Emil V. 1882. Botanicon sinicum. Notes 
on Chinese botany from native and Western sources [Part I]. 
London: Trübner & Co. 228 p. No index. 28 cm. [1882* ref. 
Eng]
• Summary: The contents of this book was fi rst published in 
1882 as an article in the Journal of the Royal Asiatic Society, 
North China Branch. (Vol. XVI, 1881; Article III). Series 2. 
The contents and pagination of this book is the same as the 
original article (which see). This book has been digitized 
in full view on HathiTrust. Address: M.D., Physician of the 

Russian Legation at Peking, China.

227. Koenig, Franz Joseph. ed. 1882. Chemie der 
menschlichen Nahrungs- und Genussmittel. Vol 1. 
Chemische Zusammensetzung... Ed. 2 [The chemistry of 
human foods and delicacies. Vol. 1. Chemical composition... 
2nd ed.]. Berlin: Verlag von Julius Springer. 351 p. See p. 
103-04. [13 ref. Ger]
• Summary: Summarizes early studies on the chemical 
composition of soybeans, including 21 analyses of yellow 
soybeans, 8 analyses of brown, 2 analyses of round black, 
and 2 analyses of oblong black soybeans. Cites studies by 
Senff, Caplan, Wildt, Haberlandt, Schwackhöfer, Zulkowski, 
Schröder, Portele, Wein, Blaskovics, Pellet, and Carriere. 
Address: Head, Agricultural-Chemical Experiment Station, 
Muenster in Westphalia, Germany (Vorsteher der Agric.-
Chem. Versuchsstation Muenster in Westphalia).

228. Pellet, H.; Schou, E. 1882. The composition of the 
soybean (Soya Hispida): with French Original and English 
translation. Paris: Imprimerie de l’École centrale. 46 p. [17 
ref. Eng]
• Summary: Translated by Elise Kruidenier.
 For William Shurtleff of Soyinfo Center (Jan. 2019).
 With deepest thanks to Hervé Berbille of France for 
sending this rare document which exists in only one library 
worldwide. Address: 1. Offi cier d’Acadèmie, chimiste de 
la Cie de Fives-Lille; 2. Chimiste, Ingènieur des Arts et 
Manufactures. Both: France.

229. Pellet, H.; Schou, E. 1882. La composition du Soya 
Hispida [The composition of the soybean]. Revue des 
Industries Chimiques et Agricoles. Vol. 6. 20 p. [9 ref. Fre]
• Summary: Please see Pellet & Schou 1888, a 20-page 
book (owned only by Bibliothèque nationale et universitaire 
in Strasbourg, France), which we have had translated into 
English. Address: 1. Offi cier d’Acadèmie, chimiste de 
la Cie de Fives-Lille; 2. Chimiste, Ingènieur des Arts et 
Manufactures. Both: France.

230. Pellet, H.; Schou, E. 1882. La composition du Soya 
Hispida [The composition of the soybean]. Paris: Imprimerie 
de l’École centrale. 20 p. [17 ref. Fre]
• Summary: This is excerpted from Revue des Industries 
Chimiques et Agricoles (Vol. 6, 1882).
 The soybean has been studied for several years now, 
with the particular aim of acclimatization in Europe.
 In France, Mr. A. Paillieux, member of the 
Acclimatization Society (Société d’Acclimation), recently 
published a remarkable brochure entitled “The Soybean, 
its chemical composition, varieties, cultivation and uses 
“ (Footnote 1: Maison Rustique Agricultural Library, 26, 
rue Jacob. 1881.) (“Le Soya, sa composition chimique, ses 
variétés, sa culture et ses usages”), which provides valuable 
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details regarding the chemical composition of the soybean.
 Following the various analyses presented by this author, 
we found it would be interesting to continue the research one 
of us began on the composition of the soybean, with regard 
to his studies on the stability of vegetable composition.
 Prior to providing the results of our latest analyses, 
we feel it is useful to present the complete and incomplete 
chemical analyses that have been published either in France 
or abroad. Much of the following will therefore borrow from 
Mr. Paillieux’s work.
 In as early as 1855, Mr. Frémy, in a letter addressed to 
the president of the Imperial Acclimatization Society (Société 
impériale d’acclimatation), wrote: “My analyses show that 
the soybeans (pois oléagineux) brought back from China 
by Mr. de Montigny contain 18% oil.” A few lines prior, 
the same scholar noted the following about the oil: “When 
exposed to 0ºC, it becomes thick; oxygen in the atmosphere 
quickly turns it into resin.”
 In 1869, Mr. P. Champion was able to analyze soybeans 
(pois chinois) that he brought back, and with which he 
produced soybean cheese (fromage de pois chinois).
 Note: This is the earliest document seen (Nov. 2019) that 
contains the term pois chinois.
 These analyses, conducted in collaboration with 
Mr. L’Hôte of the Conservatory of Arts and Industries 
(Conservatoire des Arts et Métiers), are recorded in 
an equally noteworthy piece by Stanislas Julien and P. 
Champion, on the “Ancient and Modern Industries of the 
Chinese Empire” (Footnote 2: Lacroix, publisher. Paris, 
1869.) (“Industries anciennes et modernes de l’Empire 
chinois”).
 We have transcribed the results obtained by these 
scholars:
 Soybean.
 Percent, Normal Dried
 Water 15.07 -
 Ash 4.63 5.45
 Fat 12.98 15.28
 Nitrogen 5.79 6.81 For the same species of bean 
harvested in Japan, Mr. Senff obtained the following results: 
(Footnote 3: Chemischer Ackersmann, 1872, page 123, and 
Paillieux, page 52, loc. cit.)
 1 2 3
 Normal, Dried; Normal, Dried; Normal, Dried
 Water 6.69–7.14–6.91 -
 Protein 38.54 41.30; 38.04 40.96; 38.29 41.13
 Fat 20.53 22.00; 16.88 18.18; 18.71 20.10
 Non-nitrogenous organic matter 24.61 26.38; 27.79 
29.93; 26.20 28.15
 Cellulose 5.13 5.50; 5.53 5.95; 5.33 5.72
 Ash 4.50 4.82; 4.62 4.98; 4.56 4.90
 Total: 100.00 100.00; 100.00 100.00; 100.00 100.00 
Nitrogen from protein 6.16 6.61; 6.08 6.55; 6.12 6.58
 In the laboratory of the Austrian-Hungarian Imperial and 

Royal College of Agriculture (Ecole supérieure impériale 
et royale d’agriculture d’Autriche-Hongrie), the following 
results were obtained from analyzing various varieties of the 
soybean:
 Yellow variety from Mongolia.
 Original seeds; 1st reproduction; 2nd reproduction
 Normal Dried; Normal Dried; Normal
 Water 7.84 -; 9.36 -; 7.89 -
 Protein 32.15 34.89; 32.07 35.38; 32.58
 Fat 17.10 18.55; 17.59 19.40; 17.49 Non-nitrogenous 
organic matter 32.91 35.71; 31.59 34.85–- Cellulose 4.58 
4.97; 4.48 4.95;–Ash 5.42 5.88; 4.91 5.42; -
 Total 100.00 100.00; 100.00 100.00;–Nitrogen 5.14 
5.56; 5.13 4.94;
 Yellow variety from China.
 Water 7.96 -; 8.62 -; 7.89
 Protein 31.26 33.95; 34.81 38.10; 39.97
 Fat 16.21 17.62; 18.53 20.28; 18.39
 Non-nitrogenous organic matter 34.77 37.79; 28.84 
31.56; -
 Cellulose 4.57 4.96; 4.37 4.78; -
 Ash 5.23 5.68; 4.83 5.28; -
 Total 100.00 100.00; 100.00 100.00;
 Nitrogen 5.00 5.43; 5.56 6.08
 Red-brown variety from China.
 Water 7.46 -; 9.78 -; 8.68
 Protein 33.26 35.94; 33.17 36.76; 32.47
 Fat 17.45 18.86; 18.42 20.42; 18.05
 Non-nitrogenous organic matter 32.06 34.64; 29.62 
32.83; -
 Cellulose 5.31 5.74; 4.024.46; -
 Ash 4.46 4.82; 4.99 5.53; -
 Total 100.00 100.00; 100.00 100.00;
 Nitrogen 5.16 5.57; 5.31 5.89
 Professor Zulkowski, from Brno, Moravia [in today’s 
Czech Republic], also analyzed soybean seeds. From the 
dried materials, he obtained the following results:
 Yellow Chinese variety; Red-brown variety
 Fat 16.90; 16.68
 Protein 40.19; 44.93
 Nitrogen 6.43; 7.19
 In 1877, Mr. Schroeder, chemist at the Napageld sugar 
factory (in Austria-Hungary), got these results: Air-dried 
soybean Red-brown soybean; Yellow soybean
 Protein 36.12; 35.87
 Nitrogen 5.78; 5.74
 Fat 17.50; 18.25
 Mr. Mach, director of the Agricultural Institute of 
Vienna (Institut Agricole de Vienne), conducted various 
laboratory tests on soybean varieties. We received the 
following tables:
 Yellow; Red-brown; Black; Tyrol red-brown
 Normal Dried; Normal Dried; Normal Dried; Normal 
Dried
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 Water 8.1 -; 9.4 -; 9.9 -; 10.1 -
 Ash 5.4 5.80; 5.1 5.6; 4.8 5.3; 5.2 5.7
 Protein 36.8 40.04; 31.5 34.7; 31.2 34.6; 38.1 42.3
 Fat 17.6 19.10; 17.4 19.2 18.1; 20.5 17.8 19.8
 Cellulose 4.8 5.20; 4.3 4.7; 4.2 4.6;–-
 Nitrogen 5.89 6.40; 5.04 5.57; 4.99 5.53; 6.09 6.77
 Mr. Caplan of Vienna analyzed the entire plant (seeds, 
pods and leaves). He obtained the following results for the 
seeds:
 Percent
 Normal; Dried
 Water 14.0; -
 Protein 32.22; 37.47
 Fat 16.76; 19.49
 Non-nitrog. organic matter 26.66; 31.00
 Cellulose 5.57; 6.47
 Ash 4.76; 5.51
 Sand 0.03; 0.03
 Nitrogen 5.15; 5.99
 In 1879, Mr. Marot, who was then a chemist with Mr. 
Olivier-Lecq from Templeuve (North), analyzed soybean 
seeds harvested in Moravia by Mr. J. Robert of Seelowitz 
[today’s Zidlochovice, Czech Republic].
 A preliminary analysis yielded the following:
 Normal; Dried
 Moisture at 100º-110ºC 8.15; -
 Volatile essence at 125ºC 3.13 3.40
 Proteins 37.13; 40.42
 Non-nitrog. org. matter 27.59; 30.04
 Fats 19.70; 21.46
 Salts soluble in water 2.93 4.30 4.58
 Salts not soluble in water: 1.37
 Total: 100.00 100.00
 Nitrogen 5.91; 6.43
 A second analysis produced:
 Water 6.47; -
 Fats 19.03; 20.35
 Proteins 36.75; 39.29
 Ash 4.60; 4.93
 Non-nitrog. org. matter 33.15; 35.44
 Total: 100.00; 100.00
 Nitrogen 5.88; 6.28
 Mr. Levallois, chemist in Mr. Müntz’s laboratory at the 
Conservatory of Arts and Industries, published the following 
analysis of Soya Hispida in 1879: (Footnote 4: Journal de la 
Société d’horticulture, page 695, 1879).
 % normal material; % dried material
 Nitrogenous matter 35.00; 40.17
 Fats 13.60; 15.61
 Starch, dextrin and sugar 19.40; 22.27
 Cellulose 4.40; 5.05
 Non-protein matter 10.52 12.08
 Salts 4.20; 4.82
 Water 12.88; -

 Total 100.00; 100.00
 Mr. Müntz, head of chemistry projects at the agro-
chemical laboratory of the Conservatory of Arts and 
Industries, and professor at the National Agronomic Institute 
(Institut national agronomique), published the following 
analyses on a Chinese seed from the genus Soya (Black 
Beans for Horses [Haricots noirs pour les chevaux]).
 Mr. Müntz’s analysis can be found in a journal from 
Saône-et-Loire titled le Cultivateur, issue 15 from February 
1881: (Footnote 5: Bulletin de la Société d’Acclimatation, 
page 159, 1881, and article by Mr. Faivre, banker from 
Beaune on horse feed) (Continued). Address: 1. Offi cier 
d’Acadèmie, chimiste de la Cie de Fives-Lille; 2. Chimiste, 
Ingènieur des Arts et Manufactures. Both: France.

231. Pellet, H.; Schou, E. 1882. La composition du Soya 
Hispida [The composition of the soybean (Continued–
Document part II)]. Paris: Imprimerie de l’École centrale. 20 
p. [17 ref. Fre]
• Summary: (Continued):
 % normal material; % dried material
 Nitrogenous matter 36.67; 40.80
 Fats 17.00; 18.91
 Sugar 6.40; 7.12
 Crude cellulose 4.72; 5.25
 Extractive substances 19.89; 22.16
 Ash 5.18; 5.76
 Water 10.14; -
 Total 100.00; 100.00
 Nitrogen 5.86; 6.52
 We can see that this is the only analysis that mentions 
the presence of sugar in soybeans. Mr. Levallois’s results 
mention sugar under the general heading of “Starch, dextrin 
and sugar.”
 Now, we must point out that Mr. Müntz is referring to a 
black “teou,” and the word “teou” can mean both bean and 
pea. However, Mr. Faivre, a banker in Beaune, calls this 
variety a black bean (he has tested it in particular as horse 
feed).
 This composition, admittedly quite similar to the 
average soybean composition, shows how similar these 
various peas and beans are from a chemical perspective.
 At the Academy of Sciences (Académie des sciences) 
on May 17, 1880, one of us presented analyses of the yellow 
soybean, harvested in completely different conditions.
 The fi rst of these analyses, received directly from China, 
was submitted to Mr. Paillieux by Director A. Sicard, vice 
president of the Marseille Horticultural Society (Société 
d’horticulture de Marseille).
 The second was harvested in Austria-Hungary.
 The third, harvested in Étampes, was given to 
Mr. Paillieux by Mr. Blavet, president of the Étampes 
Horticultural Society (Société d’horticulture de 
l’arrondissement d’Étampes).
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 The following table summarizes the results:
 1 2 3
 Water 9.000 10.160 9.740
 Fat 16.400 16.660 14.120
 Protein 35.500 27.750 31.750
 Starch, dextrin, sugars 3.210 3.210 3.210
 (Footnote 6: This number is the average of three 
samples.)
 Cellulose 11.650 11.650 11.650
 (Footnote 7: This number is the average of three 
samples.)
 Ammonia 0.290 (Footnote 8: This number is the average 
of two others) 0.274 0.304
 Sulfuric acid 0.065 0.234 0.141
 Phosphoric acid 1.415 1.554 1.631
 Chlorine 0.036 0.035 0.637
 Potash 2.187 2.204 2.317
 Lime 0.432 0.316 0.230
 Magnesia 0.397 0.315 0.435
 Substances not soluble in acids 0.052 0.055 0.061
 Traces of soda, iron, etc. 0.077 0.104 0.247
 Various organic matter 19.289 25.539 24.127
 Total 100.00 100.00 100.00
 Nitrogen 5.91 4.72 5.44
 Analysis of the ash yielded: Carbonic acid 4.10 1.20 
1.00
 Phosphoric acid 29.13 31.92 31.68
 Sulfuric acid 1.37 4.80 2.74
 Chlorine 0.75 0.75 0.75
 Potash 45.02 45.27 45.02
 Lime 8.92 6.50 4.48
 Magnesia 8.19 6.48 8.47
 Insolubles 1.10 1.10 1.20
 Soda, etc. 1.59 2.15 4.83
 Total 100.17 100.17 100.17
 To deduct oxygen for chlorine 0.17 0.17 0.17
 Recently, Mr. Ladureau, Director of the North 
Agronomic Station (station agronomique du Nord), 
published new analyses of the soybean, not only for the bean 
(pois), but for the stems, leaves, etc.
 (Footnote 9: Journal des Stations Agronomiques, issue 
7. April 1881, page 215).
 The results produced by this scholar are presented 
below.
 At the time when the plants were pulled up, a bunch of 
soybeans weighing 1,100 grams contained:
 Stems and leaves 500 containing 20.50% water
 Empty pods 400” 41.52% water
 Beans (pois) 200” 45.93% water
 When fully dried, the analysis showed:
 Stems and leaves; Empty pods; Beans (pois)
 Cellulose 70.85; 71.68; 3.53
 Starch -; -; 22.93
 Fatty oils 1.00; 0.93; 14.37

 Legumin-gluten 8.12; 9.31; 39.56
 Various extractive matter 14.37; 12.22; 13.28
 Crystallizable sugar -; -; 1.67
 Salts soluble in water 2.73; 2.90; 2.93
 Salts not soluble in water 2.73; 2.85; 1.70
 Silica, oxide and iron 0.20; 0.11; 0.03
 Total 100.00; 100.00; 100.00
 Nitrogen 1.31; 1.43; 6.39
 In the ash there was (7):
 Stems and leaves; Empty pods; Beans (pois)
 Carbonic acid 0.55; 0.30; 0.152
 Phosphoric acid 0.67; 0.54; 1.400
 Sulfuric acid 1.23; 1.64; 0.522
 Chloride 0.19; 0.14; 0.035
 Potash 0.95; 0.90; 0.772
 Lime 1.27; 1.53; 0.440
 Magnesia 0.33; 0.38; 0.516
 Insolubles 0.20; 0.11; 0.030 Soda, etc. 0.27 0.32; 0.793
 Total: 5.66 5.86; 4.660
 Professor Zulkowski provided the following 
composition for the soybean hay (stems, leaves and pods):
 (Footnote 11: Die Sojabohne, by Professor F. 
Haberlandt, 1878, page 31).
 Hay Air-dried; 100% dry
 Moisture 12.44; -
 Protein 9.43; 10.77
 Fat 2.51; 2.86
 Non-nitrogenous matter 36.03; 41.16
 Cellulose 29.45; 33.63
 Crude ash 10.14; 11.58
 Total 100.00; 100.00
 The hay provided 3.80% pure ash (after foreign silica 
matter was removed).
 Out of 100 parts ash, there was:
 Potash 15.41
 Soda 2.18
 Lime 44.77
 Magnesia 15.42
 Aluminum oxide and iron oxide 0.75
 Phosphoric acid 9.32
 Sulfuric acid 6.37
 Chlorine 0.16
 Sand 5.41
 Various 0.21
 Total 100.00
 Therefore, the composition of 100 grams of soybean 
seed ash is calculated based on:
 Ladureau; Average of our previous analyses; Zulkowski 
analysis
 (Footnote 12: Ibid., p. 31 (deduction taken from 
carbonic acid)).
 Carbonic acid 3.27; 2.10(no CO2);–-
 Phosphoric acid 30.00; 30.91; 31.54; 36.89
 Sulfuric acid 11.12; 2.96; 3.02; 2.70
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 Chloride 0.75; 0.75; 0.76; 0.27
 Potash 16.55; 45.10; 46.07; 44.56
 Lime 9.44; 6.66; 6.81; 5.32
 Magnesia 11.08; 7.71; 7.87; 8.92
 Soda (Soude) 17.00; 1.13; 1.16; 0.98
 Insoluble, etc. 0.96; 2.85; 2.96; 0.42
 Total 100.17; 100.17; 100.19; 100.0
 To deduct: oxygen for chloride 0.17; 0.17; 0.19; 0.06
 Total 100.00 100.00 100.00 100.00
 The following conclusions can be drawn from all of 
these analyses:
 (1) There is no general consensus on the amount of fat 
contained in soybeans of different varieties, since the number 
varies from 12.98 to 20.53. However, we have identifi ed 
more differences between the analyses of various chemists 
for a single variety than between the results obtained by the 
same chemist for different varieties.
 This is probably due to the methods used. For L’Hôte 
and Champion’s number of 12.98, we believe that the 
analyses were conducted after several years of harvests, 
which may have led the fats to oxidize, and caused them to 
become less soluble in ordinary solvents.
 The other results, however, are roughly equivalent, 
taking the proportion of water into account, and we can 
conclude that the soybean contains 17% to 19% oil.
 When subjected to a cold of -10ºC, this oil thickens, but 
no bodies of solidifi ed fat appear at this temperature.
 Soybean analysis procedures
 (1) The process we used to quantify fats is among the 
simplest and most exact:
 We used the Schlosing device. The device is composed 
of a bulb connected to a glass tube, which bends over itself 
four times horizontally before going back down into a type 
of funnel which connects back to the bulb via a siphon tube.
 5 grams of material is weighed in a fi lter and placed into 
the funnel. In the bulb, 100 to 150 cc [cubic centimeters] 
of ether is added and the device is positioned with the bulb 
sitting in a water bath and the horizontally curved portion of 
the tube inside a small tinplate case with cold water running 
through it. When the water bath’s temperature is raised to 
between 40ºC and 50ºC, the ether volatilizes and condenses 
in the portion of the tube submerged in cold water, and runs 
back into the substances in the fi lter. The ether dissolves 
the fats in the substance and returns to the ball to start the 
same circuit over again. After two to three hours, all of the 
analyzed substance’s oils have been carried to the bulb. The 
fi nal step is to evaporate the ether, dry out the residue at 
105ºC, remove any moisture and weigh it. Sometimes, it is 
even wise to apply vacuum action.
 (2) Nitrogen. The process used to determine the amount 
of nitrogen in these plants is known throughout the world, 
and we have nothing to add on this topic.
 However, we should say a few words about the method 
used to quantify the coagulable nitrogen.

 The amount of coagulable nitrogen is of some interest. 
Until recently, it was believed that all plant nitrogen was 
entirely in the state of albuminoid organic substances.
 But a few years ago, through detailed analysis of the 
state of nitrogen, this was proven incorrect, and we know 
that nitrogen can be in the following states:
 (1) Albuminoid substances
 (2) Alkaloids
 (3) Nitrates
 (4) Ammonia
 These facts show that the determination of total 
nitrogen, as obtained generally using soda lime and including 
all forms of nitrogen (nitrics, organics, etc., particularly 
when there are few nitrates and a large excess of organic 
materials), does not provide a serious foundation upon which 
to compare the nutritive value of beets with hay, for example 
(Continued). Address: 1. Offi cier d’Acadèmie, chimiste 
de la Cie de Fives-Lille; 2. Chimiste, Ingènieur des Arts et 
Manufactures. Both: France.

232. Pellet, H.; Schou, E. 1882. La composition du Soya 
Hispida [The composition of the soybean (Continued–
Document part III)]. Paris: Imprimerie de l’École centrale. 
20 p. [17 ref. Fre]
• Summary: (Continued): These facts show that the 
determination of total nitrogen, as obtained generally using 
soda lime and including all forms of nitrogen (nitrics, 
organics, etc., particularly when there are few nitrates and a 
large excess of organic materials), does not provide a serious 
foundation upon which to compare the nutritive value of 
beets with hay, for example.
 Albuminoid nitrogen is determined as follows: 5 grams 
of dried materials are treated with 100 cc of boiling distilled 
water and one-quarter cc of acetic acid.
 It is heated to a boil and boiled for approximately 10 
minutes.
 In this operation, the heat coagulates the actual 
albuminoids and the acetic acid coagulates the soluble 
albuminoids. 100 cc of boiling distilled water is added 
and it is left to settle. Next, it is decanted and fi ltered on 
two tared fi lters. Then, 100 cc of boiling distilled water is 
added six times. It its left to settle, and when the operation 
is complete, it is all poured into the fi lter. This treatment 
dissolved the nitrates, ammonia salts, asparagine, betaine, 
tyrosine, leucine, all soluble substances. By separating out 
the nitrogen contained in beets, Mr. E. Schultze and Mr. A. 
Urich provided the following tables:
 For 100 grams of normal material Corresponding to 
nitrogen 1; Corresponding to nitrogen 2
 Albuminoids: soluble 0.2306 0.0369; 0.1413 0.0226
 Albuminoids: insoluble 0.0950 0.0152; 0.1023; 0.0164
 Glutamine, asparagine, etc. 0.4066 0.0780; 0.4425 
0.0847
 Betaine 0.1359 0.0161; 0.0226 0.0027
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 Nitric acid 0.3363 0.0872; 0.2488 0.0644
 Ammonia 0.0080 0.0066; 0.0085 0.0071
 Totals 0.2400; 0.1979
 Out of 100 parts nitrogen, this gives us:
 1; 2
 Albuminoid nitrogen: soluble 15.3; 11.4
 Albuminoid nitrogen: insoluble 6.4; 8.2
 Glutamine, asparagine 32.5; 42.8
 Betaine 6.7; 1.4
 Nitric acid 36.4; 32.6
 Ammonia 2.7; 3.6
 Totals 100.0; 100.0
 For beet pulp, one of us obtained the following:
 Out of 100 parts total nitrogen in pulp, there was:
 Pressed pulp; Diffused pulp
 Ammoniacal nitrogen 5.7; 1.4
 Nitric nitrogen 1.8; traces
 Alkaloidal nitrogen 44.5; 18.6
 Coagulable nitrogen 48.0; 80.0
 Totals 100.0; 100.0
 % nitrogen in dry material 1.052; 1.217
 Using the method described above, we found the 
following in soybeans:
 From China; From Hungary; From Etampes
 Coagulable nitrogen 5.68; 4.440; 5.08
 Ammoniacal nitrogen 0.23 (Footnote 13: Average of the 
two others.); 0.225; 0.25
 Soluble nitrogen Traces; 0.055; 0.11
 Total nitrogen 5.91; 4.720; 5.44
 (3) Determining cellulose was not diffi cult, and we will 
not spend time discussing it.
 (4) On the other hand, something that had not been 
suffi ciently studied previously in soybeans is the nature of 
the non-nitrogenous organic substances.
 For example, Mr. Ladureau indicates up to 22.93% 
starch in the dry material, while we only found 3.10%. Mr. 
Levallois found 19% starch, dextrin and sugar, and Mr. 
Müntz found 6.4% sugar.
 Finally, in most of the other analyses, neither sugar 
nor starch are grouped with these non-nitrogenous organic 
substances.
 We wanted to re-examine this question, and here is what 
we found:
 First, (1) In soybeans, there is no substance with the 
characteristics of starch, wheat or potato starch, at least in 
appreciable amounts. When treated with water in various 
conditions, iodine does not cause this vegetable to release 
any blue substance.
 (2) There are not signifi cant amounts of organic 
substances that directly reduce the copper solution.
 (3) There is crystallizable sugar, or a very similar 
analogous material.
 (4) Finally, there is a material that can be transformed 
into glucose using sulfuric acid. We will not spend time 

discussing the nature of these substances, which are currently 
being studied by Mr. Levallois according to a letter he sent to 
the Academy of Sciences.
 (Footnote 14: May 25, 1880 (See the end of this note 
the summary of Mr. Levallois’s new work on sugars in 
soybeans.)) We will simply briefl y discuss the method used 
to measure crystallizable sugar and the material that can be 
transformed into glucose following the action of sulfuric 
acid.
 To measure crystallizable sugar, we used acetic acid, 
which can convert crystallizable sugar into glucose without 
breaking down the other convertible materials (a method one 
of us described in the Annales agronomiques, in April 1881, 
page 25, and also used by Mr. Müntz for almost 3 years 
now).
 We added 10 grams of soybean fl our (Soya en farine) to 
100 cc water and 20 cc acetic acid, and placed it in the water 
bath for one and a half hours. Then, we fi lled the volume to 
200 cc while clarifying using basic lead acetate. We returned 
20 cc of the fi ltered solution into 100 cc, while adding the 
amount necessary to precipitate the excess lead, and we 
found 7.48% for the crystallizable sugar (after noting that the 
normal material only contained traces of substances reducing 
Fehling’s solution). Using the same method, replacing the 20 
cc acetic acid with 5 cc sulfuric acid monohydrate, we found 
a total of materials reducing Fehling’s solution of 19.23% 
crystallizable sugar.
 (Footnote 15: Once and for all, we will say that we 
always calculate the reducing substances before and after the 
acid reaction, in crystallizable sugar. This makes calculation 
easier. Once the differences have been obtained, we 
transform them into glucose, starch, etc., as the case may be.)
 Then, we wanted to see if a portion of these substances 
in addition to the crystallizable sugar could be dissolved in 
water.
 To do this, we fi rst added 10 grams of material to 100 
cc of water in a water bath for one and a half hours. Then, 
we fi lled the volume to 200 cc and fi ltered it. From the latter 
solution, we took 50 cc, which we treated with 10 cc of 
acetic acid for one and a half hours in the water bath. We 
brought the volume back up to 200 cc and we found:
 Crystallizable sugar: 7.63
 The same experiment, conducted by replacing the 10 
cc acetic acid with 25 cc sulfuric acid, provided a total of 
substances corresponding to 11.63 crystallizable sugar.
 In another test, we boiled 10 grams of soybeans with 
a liter of water for approximately 3/4 hour. After cooling, 
bringing the volume to 100 cc and fi ltering, we took 500 cc 
of the solution, which we evaporated to around 200 cc, and 
then treated with 10 cc of sulfuric acid in the water bath for 
one and a half hours. Having made another 200 cc volume, 
we used Fehling’s solution to determine:
 Sugar expressed in crystallizable sugar: 11.40% 
(Continued).
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 See Faivre (1882) for a good summary. The analyses 
were conducted by Mr. Müntz for the Ministry of Agriculture 
in France. Address: 1. Offi cier d’Acadèmie, chimiste de 
la Cie de Fives-Lille; 2. Chimiste, Ingènieur des Arts et 
Manufactures. Both: France.

233. Pellet, H.; Schou, E. 1882. La composition du Soya 
Hispida [The composition of the soybean (Continued–
Document part IV)]. Paris: Imprimerie de l’École centrale. 
20 p. [17 ref. Fre]
• Summary: (Continued): It is worth noting that all of these 
tests were conducted on normal materials containing 10.67% 
water.
 These experiments demonstrate that the portion of 
crystallizable sugar left after only the action of the acetic 
acid is soluble in water, and that a portion (11.63-7.63), 4%, 
of the other acid-transformable materials is also soluble in 
hot water, while the other portion (19.23-11.61), 7.60%, is 
not soluble in hot water.
 These tests also clearly show that in our fi rst analyses, 
the numbers for starch, dextrin and sweet substances were 
totally incorrect.
 Furthermore, we must add that our only aim was to 
study the general composition of ash fi rst, and then the 
immediate composition of the primary elements such as 
nitrogen (its state) and fat.
 From all of the previous analyses, we have concluded 
with the following tables:
 (Footnote 16: By only taking results from all analyses 
that are roughly similar.)
 Average composition of the soybean: Dried
 Water (presumed 10%) 10.00 -
 Protein 33.47 37.19
 Fats 17.48 19.42
 Crystallizable sugar or analogous matter (Levallois)
 (Müntz’s and our analyses) 7.37 8.19
 Matter convertible to glucose, soluble in water 
(expressed in sugar) 4.20 4.66
 Matter convertible to glucose, not soluble in water 
(expressed in sugar) 7.73 8.59
 Cellulose 4.78 5.31
 Ash (including carbonic acid) 4.80 5.33
 Non-nitrogenous organic matter 10.17 11.31
 Average composition of ash:
 Average of three Pellet analyses; Average of two other 
analyses; Ladureau analysis; Zulkowski analysis; General 
average
 (Footnote 17: Carried out by Mr. L. Souffrice, in our 
laboratory, on soybeans obligingly provided by Mr. O. Lecq, 
from Templeuve.)
 (Footnote 18: We are only using these two numbers, 
since the others, particularly for sulfuric acid, are much too 
different from the average.)
 Phosphoric acid 31.54; 31.50; 31.02; 36.89; 32.74

 Sulfuric acid 3.02; 3.73–2.70; 3.15
 Chlorine 0.80; 1.57; 0.77; 0.27; 0.85
 Potash 46.07; 38.94; -; 44.56; 42.20
 Lime 6.81; 6.81; -; 5.32 6.31
 Magnesia 7.87; 9.04; -; 8.92 8.61
 Insolubles, soda, etc. 4.08; 8.77; 1.40; 5.34
 Total 100.19; 100.36; 100.06; 100.20
 Oxygen for chlorine 0.19; 0.36; -; 0.06; 0.20
 Totals 100.00; 100.00; 100.00; -; 100.00
 Using the previous two tables, we can conclude with 
the following table, representing the average of the general 
composition of the soybean:
 Presumed dried to 10% water; Dried
 Water 10.00; -
 Protein 33.47; 37.19
 Fat 17.48; 19.42
 Crystallizable sugar (or analogous substance) 7.37; 8.19
 Matter convertible to glucose by sulfuric acid, soluble in 
water 4.20; 4.66
 To carry over 72.52 99.46 [sic, 69.46]
 (Crystallizable sugar, Footnote 19: Average of several 
tests, repeated in the conditions described above. We say 
“crystallizable sugar” because this material is attacked by 
the acetic acid, because the liquid from the water treatment 
of the soybeans deviates to the right, and after the acetic 
acid acts on it, the deviation is reduced by a proportion 
approximately equal to that which the same amount of 
crystallizable sugar would produce, as much as we can be 
sure of with such diluted liquids. We will not pursue this 
study further, rightly restricted by Mr. Levallois (See below 
for a summary of his tests)).
 (Matter convertible to glucose by sulfuric acid, soluble 
in water, Footnote 20: Expressed in sugar.)
 Continued soybean analysis:
 Presumed dried to 10% water; Dried
 Carried over 72.52; 69.46
 Matter convertible to glucose by sulfuric acid, not 
soluble in water 7.73; 8.59
 Non-nitrogenous organic matter 10.33; 11.48
 Cellulose 4.78 5.31
 Phosphoric acid 1.50 1.68
 Sulfuric acid 0.14; 0.15
 Chlorine 0.04 0.04
 Potash 1.99; 2.21
 Lime 0.29 0.32
 Magnesia 0.39; 0.43
 Insolubles, soda, iron, etc. 0.29; 0.33
 Totals: 100.00; 100.00
 Coagulable nitrogen 5.05; 5.61
 Ammoniacal nitrogen 0.23; 0.25
 Nitrogen in another form 0.07; 0.09
 Total nitrogen 5.35; 5.95
 A similar product must therefore be tested as a potential 
horse feed, and have no doubt that it meets the objective 
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pursued by Mr. Faivre of Beaune. It is a concentrated food 
containing not only the nitrogenous and non-nitrogenous 
organic elements necessary in animal feed, but it also 
contains signifi cant amounts of phosphoric acid, potash, 
magnesia and lime necessary to the mineral constitution of 
fl esh and bone.
 Furthermore, many experiments have been set up by the 
Ministry of War, the Ministry of Agriculture, the directors of 
omnibus and car companies, to determine the nutritive value 
of this new food and its role to play in animal nutrition, and 
particularly horses.
 We have also conducted a basic analysis of the following 
vegetables, made available to us by Mr. Faivre, a banker in 
Beaune (Saône-et-Loire).
 Chinese green bean.
 % normal material; % dried
 Water 9.84; -
 Fat 16.60; 18.40
 Nitrogen 5.31; 5.90
 Sugar 3.28; 3.64
 Ash 3.94; 4.37
 As we can see, this composition is very similar to the 
analyses carried out on different soybean varieties.
 Chinese millet.
 Water 15.58; -
 Fat 1.30; 1.53
 Nitrogen 3.48; 4.12
 Sugar 0.52; 0.61
 Ash 3.52; 4.16
 Note from Mr. A. Levallois (Footnote 21: Compte rendu 
de l’Academie, August 1, 1881)
 I reported a large quantity of sweet material in the 
soybean seed (Compte rendu de l’Academie, vol. XC, p. 
1293).
 This substance, which I have been unable to obtain in 
a crystallized state, has a slightly sweet taste: precipitated 
from its alcohol solution by ether, and then dried out at 
100ºC in a vacuum, it produces a spongy, very deliquescent 
mass. It does not reduce the cupro-potassium solution, but 
when heated in very dilute mineral acids, it converts in a 
few seconds into reducing glucose; the acetic acid acts much 
more slowly. It has a dextro-rotatory power of approximately 
115º: by inversion, this rotatory power weakens signifi cantly 
without changing sign, and approaches 35º.
 This sweet material ferments very quickly and entirely 
in the presence of beer yeast; this inverting ferment of the 
yeast transforms in into glucose. This action is therefore 
analogous to the action produced with cane sugar. Heated 
with nitric acid, it gives mucic acid and oxalic acid.
 This substance seems to be a distinct sweet material: 
some of its properties are analogous to those of cane sugar, 
but it is different due to its production of mucic acid, which 
makes it more similar to melitose.
 I will continue to study this substance and its 

derivatives.
 See Faivre (1882) for a good summary. The analyses 
were conducted by Mr. Müntz for the Ministry of Agriculture 
in France.
 Translated by Elise Kruidenier, Seattle, Washington.
 For William Shurtleff of Soyinfo Center, Lafayette, 
California.
 With deepest thanks to Hervé Berbille of France for 
sending this rare document which exists in only one library 
worldwide. Address: 1. Offi cier d’Acadèmie, chimiste de 
la Cie de Fives-Lille; 2. Chimiste, Ingènieur des Arts et 
Manufactures. Both: France.

234. Meissl, E.; Boecker, F. 1883. Ueber die Bestandtheile 
der Bohnen von Soja hispida [On the constituents of 
soybeans]. Sitzungsberichte der Kaiserlichen Akademie 
der Wissenschaften. Mathematisch-Naturwissenschaftliche 
Classe (Wien) 87(Part 1):372-91. Presented at meeting of 
April 19. [5 ref. Ger]
• Summary: A footnote on the 1st page states that the authors 
conducted their experiments in early 1880, but for various 
reasons presentation of the results was delayed until April 
1883.
 Contents: Introduction. The nitrogen-containing 
components: Treatment with alcohol, treatment with pure 
water, treatment with water containing potassium, treatment 
with a 10% salt (sodium chloride) solution, treatment of the 
sodium-salt extracted residue with a solution of potash or 
caustic lye. The properties and composition of soya casein 
(Sojacaseïn). Soya albumen (Albumin der Soja). Copper 
protein precipitations (Kupferproteïnniederschläge, with 
cupric oxide). Distribution of nitrogen in the soybean. 
Analytical methods. Incineration of the casein preparation C 
with caustic soda solution (The 1st table {p. 386-87} gives 
12 analytical methods and the corresponding values of N 
{probably nitrogen}; these values range from 15.99% down 
to 14.79%. The 2nd table gives the percentage of nitrogen in 
100 parts dry matter of soybeans according to two analytical 
methods: Will-Varentrapp 7.17 to 7.21%; Dumas 7.23%). 
The nitrogen-free components (including lecithin, written 
Lecithin in German; they are soluble in ether or hot alcohol).
 Note 1. This is the fi rst scientifi c study of the nutritional 
/ chemical composition of the soybean, and of its oil 
and protein. The authors introduce the terms casein and 
albumin with respect to soybeans. They believe that soya 
albumen is probably a transformation product of soya casein 
(Sojacaseïn). They call attention to the characteristics that 
soya casein has in common with animal casein. Air-dried 
whole soybeans are found to contain 6.45% nitrogen, 
which is distributed as follows: Casein 27.6% (with 4.51% 
nitrogen). Albumin 0.5% (with 0.09% nitrogen). A protein 
substance (casein) precipitated by cupric acid and potassium 
hydroxide 2.5% (with 0.41% nitrogen). A non-protein 
nitrogen-containing substance–very small amount (with 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    180

© Copyright Soyinfo Center 2021

0.22% nitrogen). Residue insoluble in water containing 
potassium 25.0% (with 1.13% nitrogen). Fat 18.1% (with 
no nitrogen). Water 9.9% (with no nitrogen). Nitrogen-free 
substance soluble in water containing potassium + losses 
16.4% (with 0.09% nitrogen).
 Going into great detail, the authors show that the oil 
consists of 90-95% neutral triglycerides (Neutrallfett) with 
almost no free fatty acids, but also 5-10% (a relatively large 
amount) of lecithins, cholesterols, waxes, and gums (“Die 
Menge des Lecithins, Cholesterins, Wachses und Harzes...”).
 The approximate general composition of the soybean in 
round numbers is (p. 391): Water 10%, soluble casein 30%, 
albumen 0.5%, insoluble casein 7%, fat 18%, cholesterin, 
lecithin, gum, and wax 2%, dextrin 10%, starches (less 
than 5%), cellulose 5%, ash 5%, sugar, starch bodies 
(Amidokörpern), etc. (very small amount). Glycinin is not 
mentioned.
 Note 2. According to Jahresbericht ueber die 
Fortschritte der Pharmacognosie, Pharmacie, und 
Toxicologie for the years 1883 and 1884 (p. 1234 and 
1243), this work was published in September as a 20-page 
monograph by Gerold’s Sohn in Vienna.
 Note 3. This is the earliest document seen (Oct. 2017) 
which states that soybeans contain lecithin. It is also the 
earliest German-language document seen (May 2016) that 
uses the word “Lecithin” to refer to lecithin, and the earliest 
document seen (Oct. 2017) concerning the etymology of 
lecithin.
 Note 4. This is the earliest German-language document 
seen (Jan. 2016) that uses the terms Sojacaseïn or Albumin 
de Soja to refer to soy protein. Address: 1. Austrian chemist.

235. Meissl, E.; Boecker, F. 1883. Ueber die Bestandtheile 
der Bohnen von Soja hispida [On the constituents of 
soybeans]. Monatshefte fuer Chemie 4:349-68. April. 
Presented at the session of 19 April 1883. Summarized in 
Chemisches Central-Blatt 14:619 (1883). [6 ref. Ger]
• Summary: The contents of this article are identical to those 
published the same year and month (April 1883) under the 
same title in the Sitzungsberichte der Kaiserlichen Akademie 
der Wissenschaften. Mathematisch- Naturwissenschaftliche 
Classe (Wien) 87(Part 1):372-91 (which see). Presented at 
the session of April 19. Address: 1. Dr., Austrian chemist.

236. Dabney, Charles W., Jr. 1883. 2. Food and fodder plants: 
the Soja bean. Monthly Bulletin, North Carolina Department 
of Agriculture (Raleigh). May 1. p. 12.
• Summary: “At the suggestion of some of our farmers, I 
have made analyses of Douhra corn and Soja bean, stalks 
and beans both. After studying the characteristics of the Soja 
bean quite thoroughly, I am much impressed with its good 
features.
 “It is a legume introduced from the East. It stands 
upright and throws out branches, forming a pyramidal plant. 

It is a tremendous bearer, yielding from two to three times as 
many bushels of its yellow beans as can be made of cowpeas 
on the same area. This is the great point in its favor.
 “The beans have an extraordinarily favorable 
composition, far surpassing any other bean or pea in 
richness. They contain a large percentage of albuminoids, 
and, what is more remarkable in seed of this kind, a very 
large per cent. of fat, so much that an oil can be expressed 
from them like pea-nut oil.
 “To illustrate the character of the Soja bean, let us 
compare it with some other legumes, and with the kernels of 
cotton seed. The analyses of Soja bean, cow-pea and cotton 
seed kernels are our own; the others are selected.”
 A large table, titled “Analyses,” compares the nutritional 
composition of soja bean, yellow cowpea, white beans, green 
peas, and kernels of cotton seed. For each is given: water, 
proteins, fat, nitrogen-free extract, cellulose, and ash. The 
soja bean (with 10.13% water) contains 34.63% proteins and 
17.98% fat.
 “The bean is almost equal to cotton-seed meal in 
composition, while it surpasses it very far in the amount of 
food which can be made to the acre.
 “Sixty bushels to the acre is not an unusually large crop 
for the Soja. This tremendous bearing power together with 
its composition render it the most promising plant which has 
lately been introduced to us.
 “The matured plant is rather rough and woody in 
texture, but the beans have the fortunate property of maturing 
after the plant has been cut up, and an excellent fodder can 
be made from it in this way, cutting the plants down, curing 
them, beating the beans out, and keeping the straw for rough 
food. From a chemical stand point, I know of no fodder plant 
which will produce as many pounds of both the concentrated 
and rough food per acre. It is adapted to our soils and 
climate. It thrives especially well upon peaty soils, reclaimed 
marsh lands, &c., when they have been marled. What a 
possibility for our eastern country!” Address: Director, N.C. 
Agric. Exp. Station.

237. Prairie Farmer. 1883. The soja bean. 55(19):290. May 
12.
• Summary: The Soja bean was fi rst brought before the 
Western world at the Vienna exposition in 1878. It was 
exhibited there from China and India, and attracted special 
attention from Prof. Haberlandt. On his recommendation it 
was tested in Central Europe.
 “From the annual report of the North Carolina 
Experiment Station, we learn the Soja has given great 
promise of excellence in that State as a feeding stuff for 
stock. It seems adapted to almost all soils. It yields a much 
larger amount of feed than the cow pea, so popular at the 
South. It can stand cold, damp, or generally unfavorable 
weather exceedingly well. In the Southern States, to which 
it is best adapted, as it requires a long, warm season for its 
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development, it should be planted about the fi rst of May, 
in ordinary seasons. The beans are sown thinly, in shallow 
rows, eighteen inches apart, and covered about half an 
inch. The plants will blossom in July, and the beans ripen 
in September. A single plant will bear from 80 to 300 pods, 
each pod containing from one to fi ve beans. The straw and 
bean have both been analyzed at the Station, and regarding 
results the report says:
 “’These analyses compared with meadow hay and 
the fodder from legumes, show that the plant under 
consideration yields not only a bean of remarkably favorable 
chemical composition, but also a straw and hulls which are 
quite nutritious. The matured straw of the Soja resembles 
meadow hay in composition, although it is somewhat harder 
and rougher in character. The green plant produces a very 
nutritious fodder. If it is the purpose to utilize the whole 
plant, and to the best advantage, it is suggested by these 
analyses that probably the best time to cut them is when the 
pods are just fully developed and not yet hard. Out at this 
stage the beans will ripen suffi ciently, as we saw, and the 
straw will be preserved in the most favorable state for hay. 
The straw contains, at this stage, a larger amount of proteins 
and fat than the fully matured and dead plant. This plan 
would render the Soja suitable for cultivation in our most 
northern States or the highest districts. “’The conclusions 
from this inquiry into the chemical nature of the Soja bean 
and its straw must be that,
 “’1. The bean itself is one of the most nutritious known 
to us, quite unequalled in the amount of fats it contains and 
containing at the same time a very large amount of proteins.
 “’The ripe plant yields a straw fully equal to common 
hay in composition; while owing to the fortunate property 
the beans have of maturing and drying after the plant is cut, 
a still more superior hay may be made from it by harvesting 
the plants just when the pods are fully developed and still 
green.’
 “Our Southern friends are to be congratulated on this 
promising acquisition to their fodder crops. We trust the 
Soja will meet these early expectations, and that the region 
of its culture may be speedily extended northward as far as 
climatic conditions will permit.”

238. Ferndale Enterprise (Ferndale, California). 1883. An 
exchange, under the head of “Farm and Garden...” Aug. 10. 
p. 1.
• Summary: “We learn from an unquestioned authority that 
the Soja bean, according to analysis, surpasses other legumes 
in proteins. Much of the superstition regarding this matter is 
passing away.”

239. Cleveland Plain Dealer (Ohio). 1883. Passing away. 
Oct. 8. p. 3.
• Summary: From Rochester Post-Express: “We learn 
from an unquestioned authority the Soja bean, according to 

analysis, surpasses other legumes in proteins. Much of the 
superstition regarding this matter is passing away.”

240. Newport Mercury (Rhode Island). 1883. Farm, garden 
and household. Oct. 13. p. 6.
• Summary: “The Soja bean, which has been so highly 
recommended as a fodder plant, does not produce suffi cient 
to make it pay. The bean itself is one of the most nutritious of 
foods, being especially rich in albuminoids. It is very largely 
used for food in Japan and China. Possibly its failure here 
is due to the fact that the soil was not made rich enough. A 
grain rich in albuminoids must presumably require a soil rich 
in nitrogenous plant food.”

241. New York Times. 1883. Scientifi c gossip. Dec. 2. p. 12.
• Summary: “Both E. Meissl and F. Böcker assert that the 
soja bean, which has been but recently imported into Europe 
from Japan, is a very valuable fodder, being exceedingly rich 
in fatty constituents.”

242. Dabney, Charles W., Jr. 1883. The soja bean–Soja 
hispida. North Carolina Agricultural Experiment Station, 
Annual Report 5:116-27. For the year 1882.
• Summary: Contents: Introduction. Description of the 
Soja hispida and its varieties. Cultivation of the soja bean. 
Chemical composition of the Soja. Yield of the soja bean. 
Soils and fertilizers. Uses of the soja bean.
 The introduction begins: “This plant has been tried by 
a number of persons in different sections of the State and is 
favorably considered by them. It appears to be well adapted 
to our climate and soils, and yields very well. It produces 
more bushels per acre of beans than can be obtained of cow 
peas or any other kind of bean known to us. In feeding value, 
the soja bean is also superior to the highly esteemed cow pea. 
The plant has made a great reputation for itself in Europe in 
spite of decided disadvantages as to climate. Our climate is 
exactly suited to it, and it promises to have a useful career 
here.
 “The soja bean was fi rst brought to the attention of 
the agricultural world through the efforts of Prof. Friedrich 
Haberlandt, of Vienna, who found it among the products 
exhibited from China, India and the East generally, at 
the [Vienna World] Exposition of 1873. Haberlandt’s 
investigations showed that this new legume not only 
contained a large amount of proteins or fl esh-producers, as 
was to have been expected in an article of its class, but also 
a remarkably large amount of fat, which is so unusual and 
which qualifi ed it at once to be an excellent article of food 
for animals. His labors to introduce the plant have succeeded 
so well, against a climate which did not afford a long enough 
growing season, that the Soja bean is now extensively 
cultivated and highly valued throughout all central Europe.
 “The following description of the Soja bean and its 
varieties is condensed from Wein’s [1881] Die Sojabohne als 
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Feldfrucht:” It begins: “The rough-haired Soja bean, Soja 
hispida Mönch, belongs to the family of the legumes.”
 This description includes extensive information based on 
seed shape and color published by Prof. Harz in the Journal 
of the Agricultural Association of Bavaria.
 “The two original groups are:
 “I. The Soja platycarpa Harz–fl at pod Soja bean.
 “II. The Soja tumida Harz–swollen pod Soja bean.”
 “The yellow bean has been the most popular, however, 
and is said to be a little heavier than the other varieties. This 
is the variety which we have tried in North Carolina.”
 Concerning cultivation: “A single plant will bear 30 
to 100 pods; an average of 100 is easily reached with good 
cultivation, a fair season, and tolerably rich soil. The pods 
contain 1 to 2 seeds most often, not infrequently 3, seldom 4 
or 5. We fi nd a bushel yellow beans, variety pallida, grown 
near Raleigh, to weigh 58 pounds to the bushel. A fortunate 
property of the Soja bean is, that it can withstand cold, damp, 
or generally unfavorable weather, very well. It is not liable 
to be injured easily thus by a late spring or an early frost. It 
requires a sharp cold to kill it.”
 Concerning chemical composition. A table (p. 120) 
contains two columns. “Under One is given the analysis of 
a specimen of the yellow Soja bean, variety pallida, grown 
in North Carolina. Under Two, the average of 16 analyses of 
the same variety by German chemists.” All values are given 
as percentages. Water 10.12 / 9.49. Proteins 34.63 / 34.30. 
Fat 17.98 / 17.67. Nitrogen-free [extract] or carbohydrates 
30.50 / 28.44. Cellulose 3.69 / 4.79. Ash 3.07 / 5.31. The 
“North Carolina grown specimen 1 has a nutritive ratio of 1 
to 1.5.
 A second table (p. 121) compares the chemical 
composition Soja bean seeds with the seeds of the yellow 
cowpea, white beans, green peas, and cotton seed kernels. 
“According to these fi gures the Soja surpasses the other 
legumes in proteins considerably, in fat very far. These 
are the costly ingredients of feeding stuffs... The cotton 
seed kernels alone surpass the Soja in combined content of 
proteins and fat [cotton seed contains more than twice as 
much fat, but only 84.5% as much protein]... the Soja far 
surpasses the cotton seed in yield of protein and fat per acre.”
 Concerning yield of the Soja bean: In North Carolina 
they give 31-53 bu/acre plus 4,500 to 9,000 pounds of straw 
per acre.
 Concerning soils and fertilizers: “The Soja bean is 
adapted to almost all soils. It will grow upon purely sandy 
soils, on loams or clay soils. It has done particularly well, 
however, upon sandy limestone or marled soils and upon 
well drained marshes and peaty soils. It does best of all upon 
such swamp soils as have been heavily marled. Prof. Wollny 
who has made experiments upon this subject, says: ‘The 
Soja bean is especially adapted for cultivation upon drained 
bogs or swamps rich in lime (marl).’ We have vast areas of 
such soils in North Carolina. The eastern part of the state is 

underlaid with marls...”
 “As for fertilizers to be used upon the Soja, we fi nd that 
sulphate of potash and kainite are as important manures here 
as we found they were with peas. The sulphate did much 
better than the muriate. Among nitrogenous manures nitrate 
of soda and animal nitrogen did much better than sulphate 
of ammonia. The precipitated phosphates, the phosphates 
of iron, alumina, &c., gave better results than the soluble 
phosphates. We have gathered these hints from Wein’s 
[1881] compilation on this subject.”
 “Uses of the Soja bean: In its native lands this bean is an 
important article of food for man. In the East the crushed or 
ground bean is made into a kind of mush or soup and eaten 
with broiled or roasted meat.
 “Owing to its peculiar composition, containing so 
much proteins and fat and no starch, it is best prepared with 
other things to supply the starch, such as potatoes or rice. 
Prof. Hecke of Vienna highly commends a dish prepared by 
boiling these beans and potatoes separately, mashing them, 
mixing one part of the beans with two of the potatoes and 
seasoning to taste. He thinks that the beans contain so much 
fat, that no milk or butter needs to be added to this dish.
 “The chief interest of this bean is, however, as a feeding 
stuff for stock.”
 Other tables show: (3) Composition of the Soja bean 
plant at four different stages, based on recent research at the 
North Carolina station (p. 122). (4) Composition of Soja 
straw and hulls (p. 123; empty pods, based on Wein 1881, 
p. 13). (3) Composition of the Soja compared with other 
fodders: Whole plant, Sept. 1, matured whole straw, hulls, 
cow pea hay, meadow hay, English pea hay (p. 124; “The 
other analyses are from [Emil] Wolff’s tables”)
 Note 1. This is the earliest publication seen on soybeans 
from a North Carolina Agricultural Experiment Station.
 Note 2. This is the earliest agricultural experiment 
station publication seen (Aug. 1998) whose sole subject is 
the soy bean (soja bean).
 Note 3 This is the earliest agricultural experiment station 
publication seen (Dec. 2016) with the term “soja bean” in the 
title.
 Note 4. According to I.O. Schaub’s “North Carolina 
Experiment Station: The First 60 Years, 1877-1937,” Dr. 
Charles William Dabney, Jr., was director of the station from 
1880 to 1887. A photo (p. 60-61) shows Dabney with other 
past directors on the 50th anniversary of the station on 17 
April 1927. Dabney left his position as Director of the North 
Carolina Experiment Station in 1887 to become president of 
the University of Tennessee. He left that position to become 
Assistant Secretary of Agriculture under president Grover 
Cleveland. For a detailed biography of Dr. Dabney, see R.Y. 
Winters (1965).
 Note 5. Charles Dabney, the author of this article, 
interested Dr. John Harvey Kellogg in meat substitutes and 
soybeans in about 1893-97. See: Richard W. Schwarz. 1970. 
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John Harvey Kellogg, M.D., p. 121-22.
 Note 6. This is the earliest document seen that mentions 
kainite in connection with soybeans. Merriam-Webster’s 
Collegiate Dictionary (1998) defi nes kainite (pronounced 
KAI-nait, formerly sometimes spelled kainit, derived from 
the Greek kainit or kainos = new or recent), a word fi rst used 
in 1868, as “a natural salt [the chemical formula is given] 
consisting of a hydrous sulfate and a chloride of magnesium 
and potassium that is used as a fertilizer and as a source of 
potassium and magnesium compounds.”
 Note 7. This is the earliest English-language document 
seen (April 2002) that mentions the use of “sulphate of 
ammonia” or “nitrate of soda” as a fertilizer, or in connection 
with soybeans.
 Note 8. This is the earliest English-language document 
seen (April 2003) that uses the term “cotton seed kernels” to 
refer cotton seeds.
 Note 9. This is the earliest English-language document 
seen (Oct. 2006) that contains the word “cowpea” (or 
“cowpeas”), spelled as one word.
 Note 10. This is the earliest English-language document 
seen (Dec. 2020) that contains the term “nutritive ratio,” 
which we later learn is the ratio of digestible protein to 
other nutrients in a foodstuff or ration. Address: Ph.D. 
(Goettingen), Chemist and Director of the Station, Raleigh, 
[Wake County], North Carolina.

243. Frankland, Percy Faraday. 1883. Agricultural chemical 
analysis: Founded upon “Leitfaden für die Agricultur-
Chemische Analyse” von Dr. F. Krocker. London and New 
York: Macmillan and Co. x + 328 p. See p. 198. Illust. No 
index. 19 cm. [2 ref]
• Summary: In Chapter 6, on “Analysis of plants and 
vegetable structures” (which describes how to conduct 
various chemical analyses, and also gives values), section 10 
is titled “Composition of cereals and other vegetable foods.” 
We read (p. 198): “The soy bean (Soja hispida), which is 
largely cultivated in both China and Japan, is the vegetable 
which of all others approaches most nearly in its proximate 
chemical composition to animal food. This will be seen in 
the following table, given by Prof. Finch in his monograph 
on the Soy bean:- The table compares the composition of 
“Soy bean of Japan. Peas. Beans. Lupins. Lentils. Lean 
Beef. Fat mutton.” The soy bean contains: Water 11.3%, 
nitrogenous matter 37.8%, fat 20.9%, carbohydrates 24.0%, 
fi bre 2.2%, and ash 3.8%.
 This chapter also discusses: Oilcake (p. 164). Pearl 
barley, maize, millet, dari, buckwheat, peas, haricot beans, 
lentils, and earthnuts (shelled) (p. 197).
 The Preface begins: “At the outset, I intended that these 
pages should be merely a translation of Dr. F. Krocker’s 
excellent handbook entitled Leitfaden für die Agricultur-
Chemische Analyse,... Soon, however, I came to the 
conclusion that a somewhat more extensive treatment of the 

strictly agricultural portion would be desirable in a work of 
the kind published in this country.” Address: Ph.D., B.Sc., 
F.C.S. [Fellow of the Chemical Society], F.I.C., Grove 
House, Pembridge Square W. [England].

244. Geerts, Antonius Johannes Cornelius. 1883. Description 
de la plante Soja hispida du Japon [Description of the 
soybean plant (Soja hispida) of Japan]. In: 1883. Bulletin: 
Documents offi ciels, statistique, rapports, comptes rendus de 
missions en France et à l’étranger, Vol. 2 (deuxième année). 
Ministère de l’agriculture. Paris: Imprimerie Nationale. See 
p. 144-156. [5 ref. Fre]
• Summary: This is an annual periodical. Near the top of the 
fi rst page, just above and to the right of the table of contents 
(Index), is written: “Yokohama, 12 July 1882.”
 Contents: 1. History of the plant. 2. Description of 
the plant. 3. Horticultural varieties of the plant [edamamé] 
cultivated in Japan: varieties with whitish or light yellow 
seeds, with black seeds, with brownish seeds, with greenish 
and bluish seeds, with spotted / mottled seeds (tachetées). 
4. General / synoptic table of the horticultural varieties. 5. 
Cultivation of the plant in Japan. 6. Chemical composition of 
soybean seeds (a table shows the composition according to 
Mr. Dewars).
 7. Preparation of various food products in Japan from 
soybean seeds (describes in detail how each is made, plus the 
fi nal nutritional composition. The Chinese characters {kanji} 
for each are given): Shoyu, miso, tofu (to-fu; fromage 
végétal), preparation and composition of dried frozen tofu 
(kori-to-fu; fromage végétal desséché), preparation of yuba 
(légumine en feuilles, dites yu-ba). Address: Correspondent 
of the Museum, Yokohama.

245. Gilyaranskiy, V.P. 1883. Monografi ya kitayskogo 
maslichnogo gorokha (Soja hispida) [Monograph of Chinese 
oil-bearing pea plant (Soja hispida)]. St. Petersburg, Russia: 
Printing House of “Obshchestvennaya Pol’za” Union. 48 p. 
20 cm. [1 ref. Rus]
• Summary: Contents: Foreword. Part I: Natural history of 
Soja hispida. 1. Soybean history (including I.G. Podoba’s 
experiments). 2. Plant description. 3. Soybean varieties. 
4. Summary table of soy varieties cultivated in Japan. 5. 
Cultivation of soybeans. 6. Physical and physiological 
properties of soybean seeds. 7. Chemical composition of 
soybean seeds.
 Part II: Soybean processing and utilization. 1. Soybean 
oil. 2. Shoyu [soy sauce]. 3. Mi-so [miso] sauce. 4. Vegetable 
cheese to-fu [tofu]. 5. Dried vegetable cheese Kori-tofu 
[dried-frozen tofu] and other varieties of tofu. Address: First 
Class Technologist/Production Engineer, St. Petersburg, 
Russia.

246. Koenig, Franz Joseph. ed. 1883. Chemie der 
menschlichen Nahrungs- und Genussmittel. Vol. 2. Zweite 
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sehr vermehrte und verbesserte Aufl age [The chemistry of 
human foods and delicacies. Vol. 2. 2nd ed.]. Berlin: Verlag 
von Julius Springer. xviii + 816 p. See p. 371-72, 387. Illust. 
Index. 25 cm. [5 ref. Ger]
• Summary: In the section on “Legumes” is a subsection 
titled “Soybeans” (Sojabohne) (p. 371-72) which begins 
with short summaries of Haberlandt (1878) and Wein 
(1881). The fi rst table, based on calculations by Wein, 
shows that, on a per hectare basis, soybeans yield about 1/3 
more protein and about ten times as much vegetable oil as 
common beans or peas. The second table gives the average 
chemical composition of 43 soybean varieties analyzed 
by König, and fi rst published in detail in Vol. 1, p. 103-04. 
The range: Protein 26.5 to 40.0%. Oil 14 to 19%. The third 
table gives the average analysis of the ash found by Edward 
Kinch in 1882. The soybean is unique among legumes in its 
combination of a high oil content with an even higher protein 
content. Moreover, its straw makes a nutritious fodder for 
cattle. “The soybean is therefore highly recommended for 
cultivation in Germany, and efforts should be made to fi nd 
ways of producing good-tasting foods from it.”
 In China and Japan, soybeans have long been used to 
make human foods such as miso (Misobrei), shoyu (Soohu), 
and tofu (Tofu). The fourth table gives the nutritional 
composition of fi ve soy products as determined by Edward 
Kinch: White miso, red miso, fresh tofu, frozen tofu, and 
soybean cake. While some of these products may not be 
suited to German tastes, E. Wein has used soybeans to 
prepare a tasty German dishes, including a soup like that 
made from beans and peas, a salad like that made from 
garden beans, or by cooking soybeans with potatoes or rice, 
a purée, which resembles Italian “Polenta” and has been 
called “Sojenta” by Haberlandt (1878). The taste of dishes 
made from soybeans reminds one of somewhat of almonds 
or chestnuts, but even more of garden beans. A soybean fl our 
(Mehl), similar to the fl our made from beans and peas, has 
already been made for kitchen use from soybeans (see p. 
387).
 The section titled “Legume fl ours” (Leguminosenmehle) 
(p. 387) contains a table that gives the nutritional 
composition of such commercial fl ours: Bean fl our 
(Bohnenmehl), pea fl our (Erbsenmehl), lentil fl our 
(Linsenmehl), and soybean fl our (Sojabohnenmehl). The 
latter contains: Water 10.23%, protein 25.69%, oil / fat 
18.83%, carbohydrate 38.12%, cellulose (Holzfaser) 2.75%, 
ash 4.36%. On a moisture-free basis: Nitrogen 4.58%, 
carbohydrate 42.45%.
 Note: This is the earliest German-language document 
seen (Nov. 2013) that uses the word Sojabohnenmehl to refer 
to what is probably whole (full-fat) soy fl our.
 Also discusses: Lecithin in egg yolks (not in soy, 
p. 223, 233). Composition of vegetable oils, incl. olive, 
linseed, poppyseed, hempseed, rapeseed, white sesame, 
black sesame, cottonseed, peanut, palm kernel, coconut 

(p. 325). Lupins (yellow or blue, p. 373-75). Almonds (p. 
495, 497). Agar-Agar (p. 496-97). Peanuts (p. 495, 497). 
Coffee substitutes (not incl. soy, p. 607). Address: Head, 
Agricultural-Chemical Experiment Station, Muenster 
in Westphalia, Germany (Vorsteher der Agric.-Chem. 
Versuchsstation Muenster in Westphalia).

247. Pogson, Frederick. 1883. Manual of agriculture for 
India. Calcutta, British India: Thacker, Spink and Co. 296 p. 
See p. 280-81. Index. [1 ref]
• Summary: Chapter 14, “Field pea crops, including the 
Japan pea” states (p. 184): “The Japan pea assumes the form 
of a bush from two to three feet in height. In the plains it 
should be sown after the rains cease. Drills should be made 
three feet apart, and a single seed should be sown at every 
three feet; the spot where the seed is sown being manured 
as for beans. The botanical name of the Japan pea is Soya 
Hispida. It is half pea and half bean in appearance, with 
singular leaves, and pods somewhat like the pods of the 
Cajanus sativa or Urhur Dall [Dahl] of the next chapter.”
 In the Appendix (p. 267+) is a section titled “Japan pea” 
which states (p. 280-81): “A small supply of this pea-bean 
was received by the writer in the spring of 1882. It was freely 
distributed in Dehra, but failed entirely as a hot-weather 
crop. A few seeds sown at Mussoorie grew to the height of 
two feet, and bore pods very much resembling those of the 
Urhur Dall (Cajanus sativa). At the writer’s request a supply 
of the seed was sent to Simla, and the result is given beneath.
 “’The Government of India has decided on the 
cultivation of the Japan pea being extended in this country, 
and with this view it has suggested that further experiments 
should be made in suitable places. This bean or pea has 
its natural habitat in China and Japan, it also grows in 
Mongolia, and in India in the Himalayas, and within the last 
few years it has been cultivated experimentally in several 
European countries, under the name of the Soy bean. It is a 
vegetable, which approaches most nearly in its proximate 
chemical composition to animal food. The Soy bean 
fi rst attracted attention in Europe in the year 1873, when 
specimens from Japan, from China, and from India were 
shown at the Vienna International Exhibition [Vienna World 
Exhibition]. Dr. Forbes Watson, reporter on the products of 
India, called attention to it in the catalogue of the exhibits of 
the India Museum. Since then numerous experiments have 
been made on the European continent on its growth, and also 
feeding experiments with the bean and its straw on different 
kinds of animals have been prosecuted. Such experiments 
have been carried on by Woolling and Wein at Munich; by 
Haberlandt, Lehman, Harz, Stahel, Zimmerman, Siewert, 
Wieske, and others at various stations in Germany, Austria, 
and Hungary; and experiments have also been made in 
France and in Italy.
 “’In Japan it is known by names signifying THE bean, 
and from it are made not only soy [sauce] but a paste, 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    185

© Copyright Soyinfo Center 2021

known as miso, which is in constant request at nearly every 
meal, tofu or bean cheese, and other foods used to a less 
extent. This bean cheese is also well known in China, and 
is obtained by extracting the legumin from the beans with 
water and precipitating it with brine. These foods are most 
valuable additions to the dietary of the Oriental nations, 
and especially the Japanese, who use so little animal food. 
They tend to supply the defi ciencies of the staple food, rice, 
in nitrogenous matter [protein], fat, and also in mineral 
constituents. The Buddhist priests, who are strictly forbidden 
the use of animal food, consume considerable quantities of 
these beans, principally in the form of miso.’–Vide ‘Simla 
Argus,’ 18th November, 1882.”
 Note: Simla was a hill station in British India. The Argus 
was a periodical published at Simla, a hill station in British 
India in the 1880s. The Simla Argus Press published a few 
books at the same place and time. Address: Lieutenant, Her 
Majesty’s Bengal Army, Dehra Doon; Honorary Member 
Agri-Horticultural Society of India.

248. Schaedler, Carl. 1883. Die Technologie der Fette 
und Oele: Des Pfl anzen- und Thierreichs [The technology 
of oils and fats: From the plant- and animal kingdoms]. 
Leipzig, Germany: Baumgartner. Berlin: Polytechnische 
Buchhandlung. 1108 p. Illust. Index. 22 cm. [Ger]
• Summary: In Chapter 12, “Descriptions, properties, and 
misconceptions / confusion (Verwechslungen) of oils and 
fats” is a section titled “Papilionaceae (Leguminosae), 
papilionaceous plants (Schmetterlingsblüthler).” The fi rst 
plant discussed (p. 370) is the soybean: “1. Dolichos Soja 
Linn = Soja japonica = Chinese oilbean (Chinesische 
Oelbohne), Sao; Sojabohne. It is native to Japan and China 
and cultivated in southern Asia. The seeds, which have a 
piquant (pikante) taste and are used as food. The oil, called 
soybean oil (Sojabohnenöl), and incorrectly called “oil of 
peas” “(Huile de pois)” serves as an edible oil.
 Also discusses: Margarine (p. 85). Peanuts (p. 360-
65. The oil is called Erdeichelöl, Oleum Arachidis, Huile 
d’Arachide, Huile de Pistache de terre, Ground-nut oil, 
Earth-nut oil, Pea-nut oil, Moong-phullie (Hindostan), 
Katjang-tannah (Java), Cochang-gorung (Sumatra), 
Mandobi (Brazil), Amendoim (Brazil)). Almonds and almond 
oil (p. 370-79). Sesame oil (p. 444-50). Chufa (Cyperus 
esculentus, Erdmandel, Grasmandel, indianische Süsswurzel, 
p. 480-810). Chufa oil (Cyperi esculenti, Cyperus oil, Huile 
de souchet comestible). Linseed oil (p. 494-509). Hemp and 
hempseed oil (p. 150-52, 535-39). Contains many superb text 
illustrations, including multi-part illustrations of the plant, 
seeds, and fl owers of the peanut, almond, sesame seeds, and 
hemp. The soybean is not illustrated.
 Note 1. Carl Schaedler was born in 1843.
 Note 2. This is the earliest German-language document 
seen (April 2012) that uses the term “Chinesische Oelbohne” 
to refer to the soybean.

 Note 3. This is the earliest German-language document 
seen (Sept. 2006) that uses the term Sojabohnenöl to refer to 
soybean oil.
 Note 4. Translated by Philip Isenberg (MM, CT), Long 
Beach, California. Address: PhD, Vereideter Chemiker und 
Sachverstaendiger der Koenigl. Gerichte zu Berlin.

249. Scheube, Botho. 1883. Die Nahrung der Japaner [The 
food of the Japanese]. Archiv fuer Hygiene p. 352-83. [3 soy 
ref. Ger]
• Summary: In the Japanese diet, rice plays the most 
important role. From a special type of glutinous rice, the 
Japanese prepare their beloved rice cakes, called mochi, 
which are found in every house during the New Years 
festival. The Japanese bake no bread, yet Fu (made from 
wheat gluten) could be considered a kind of bread. The 
process for making it is described.
 Legumes, beans and peas, also are important in the 
Japanese diet. Countless types are cultivated, but the most 
important is the remarkable soybean (Sojabohne–Glycine 
hispida), on account of its richness in nitrogen [protein] and 
fat, and its relatively low starch content. The most important 
foods made from soybeans are tofu, miso, and shoyu; a 
detailed description is given of the process by which each is 
made. Two analyses of shoyu, by Ogata and by Kinch, give 
its composition. Beans and peas are also eaten as vegetables 
by the Japanese, and bean meal [probably kinako] is used in 
the preparation of many kinds of cakes.
 On pages 361-67 are many tables containing 
descriptions of the diets consumed by various individual 
Japanese persons, usually for three days or three meals. For 
each is given: The age and approximate weight of the person, 
the foods consumed, and the weight (in grams) of each food 
consumed each day. Tofu (Bohnenkäse), miso soup (Miso-
Suppe), and wheat gluten cakes (fu) appear with rice (and/or 
sushi or mochi) and tea in most diets. The word Bohnensauce
(p. 362) appears to refer to shoyu (soy sauce).
 Botho Scheube lived 1853-1923. Address: Docent, Univ. 
of Leipzig, Germany.

250. Sturtevant, E. Lewis. 1883. Report of the Director. New 
York State Agricultural Experiment Station, Annual Report 
1:5-89. For the year 1882. See p. 24, 74.
• Summary: The section titled “Soja bean–Soja Hispida” 
(p. 24) “Two analyses were made of the whole plant of the 
soja bean, and a partial analyses of the seeds. The fi gures 
are as below:” Two tables show: (1) The composition of 
“Soja bean plant in fresh state,” made Sept. 19 and Oct. 7, 
and the same fi gures “calculated dry.” “Protein = N. x 6.25” 
(dry) was 12.75% and 12.74%. “The seed, dried at 212ºF, 
was found to contain 5.20 per cent. of ash, 40.37 per cent. 
of albumenoid substance, and 15.96 per cent of fat (ether 
extract).” Note 1. This is the 2nd earliest English-language 
document seen (Dec. 2020) that uses the word “albumenoid” 
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(or “albumenoids”) in connection with soy.
 In the section titled “Forage Crops” (p. 72-77) we read 
(p. 74): “The Soja bean, Soja hispida, was procured of a 
seedsman and planted on June 3, but not a bean germinated. 
Through Mr. Saze, a Japanese student at Cornell University, 
we procured a few beans and planted three rows of ten feet 
long, the seed six inches apart in the three feet drills. Planted 
June 9 [1882]; these vegetated on June 19, blossomed on 
August 13, and were called ripe September 25, although 
the pods were not yet turned brown... Blooming disclosed a 
very minute white fl ower. On August 31 we remarked upon 
the great vigor of the plant, the tallest plant then being three 
feet, the shortest two feet three inches, the foliage abundant 
and dense. Pods very abundant, hairy, as is the plant, and 
containing two beans each. Of excellent promise as a forage 
plant, even if the beans are not acceptable to our palate. 
Planted upon unmanured soil, and receiving no pampering 
care, the possibility that this plant may develop into use 
seems good. A further trial on a larger scale is necessary, 
however, to justify positive conclusions.” Also discusses 
many varieties of cow pea.
 The section titled “Alfalfa and lucerne” (p. 77-78) states: 
“On April 19, planted two plats of lucerne and alfalfa. Both 
vegetated on May 2, or in 13 days... The growth of the alfalfa 
was slightly more vigorous than that of the lucerne, but on 
June 30 we record both as suffering from a sort of blight... 
The lucerne, of Europe, and the alfalfa, of California, are 
the same plant, Medicago sativa. Both have been highly 
recommended as a forage plant in those climates and soils 
which are adapted to its growth. According to ancient 
writers, it was introduced from Media [in what is today the 
northwest part of Iran] into Greece in the time of Darius, 
and thence into Italy. Columella estimated it as the choicest 
of forage plants, because it yielded perennially and afforded 
four, fi ve, or six crops in a year. It is now highly esteemed 
in the south of Europe, as well as in Chili [Chile], Peru and 
Brazil, from whence it was apparently sent to this country 
before 1850, under the name of Brazilian clover. The seeds, 
under the name of lucerne, reached the United States as early 
as 1800, about which time Chancellor Livingstone tried 
it at his estate at Clermont, Columbia county, N.Y. [New 
York], and in 1824 some specimens were sown near Boston 
[Massachusetts], which maintained themselves for many 
years. The seeds of alfalfa, from Chili, were distributed from 
the United States patent offi ce in 1853, and alfalfa is now 
reported as being the favorite grass of California, and as also 
succeeding well in Nevada, Nebraska, Utah, and Colorado.”
 Note 2. This is the earliest document seen (Nov. 2004) 
concerning the New York State Agricultural Experiment 
Station (or Cornell University) in connection with soy.
 Note 3. This is the earliest document seen (Aug. 1999) 
that mentions alfalfa. Earlier documents mention “lucerne” 
or “lucern,” the British names of the plant. Address: A.M., 
M.D., Director of the Station.

251. Genie Civil (Le). 1884. Chronique et informations: Les 
graines de Soja hispida [Chronicle and news: The seeds of 
Soja hispida, the soybean]. 4(24):393. April 12. [Fre]
• Summary: In recent years, the Soja hispida, a plant 
of Japanese origin, has been acclimated to Europe. This 
plant produces oil-bearing seeds, which provide excellent 
nourishment for livestock and which can also be used for 
human nutrition.
 A large table shows the composition of the soybean, 
which contains 10% moisture, 30% casein soluble in alkaline 
water, 7% insoluble casein, 0.5% albumin, 18% oil and fat 
(matiere grasse), 3% cholesterol, lecithin, ocher, resin, 10% 
dextrin, less than 5% starch, 5% cellulose, 5% ash (minerals) 
and small quantities of sugar, amide bodies (corps amidés), 
etc.
 The oil which can be extracted from the seed of Soja 
hispida has a density of 0.8900 at +15ºC; when chilled, it 
deposits crystals of stearine and palmatine.
 Note: This is the earliest French-language document 
seen (Feb. 2016) that mentions lecithin in connection with 
soybeans. Address: Paris, France.

252. International Health Exhibition, London. 1884. The 
Health Exhibition Literature. Vol. XVII. London: William 
Clowes and Sons, Ltd. 749 p.
• Summary: Also cited as: (1) “Catalogue of the exhibits 
of Japanese Food Products at the International Health and 
Education Exhibition, held in London, 1884.” (2) “Japan. 
International Health Exhibition A. Descriptive catalogue...” 
(3) “London, International Health Exhibition, London. 1884. 
The Health Exhibition Literature. Vol. XVII.”
 A map of the “International Health Exhibition, London, 
1884” (p. 537-38), which was held at the Royal Albert Hall 
in South Kensington, on Exhibition Road near the High 
St. Kensington Station; gives an overview of the hall and 
surrounding roads and railway stations. The title of the 
section related to food is “Japan. A descriptive catalogue 
of the exhibits sent by the sanitary bureau of the Japanese 
Home Department,” prepared under the direction of K. 
Nagai, Commissioner, and J. Murai, Assistant Commissioner. 
There follows a 2-page Introduction by Kiuichiro Nagai, 
dated Sept. 1884. Then a table of contents of fi ve groups; 
Group I is food. Then a table of Japanese weights and 
measures. Pages 545-71 begin: the “Descriptive catalogue.” 
Group I–Food. Detailed information and / or chemical 
analyses are given of the following: are given: (7) Soy bean 
(Glycine hispida) O-mame. (7A) Phaseolus radiatus. Adzuki. 
(192) Dried fruit of Lagenaria vulgaris–Kan-pio [kanpyo], 
cook with soy sauce. Mushroom (Agaricus campestris). 
Shii-take [Shiitake], cook with soy sauce. Kanten, vegetable 
isinglass, cook with soy sauce. Frozen konniaku [konnyaku]. 
Minoboshi daikon, cook with soy sauce. Fu, nama-fu, 
yaki-fu (plain, raw, and roasted wheat gluten). Kuzu starch. 
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Buckwheat soba, cook with soy sauce. (203) Hijiki sea weed 
(Cystoseira species), cook with soy sauce. (204) Ogo sea 
weed (Gigartina sp.), cook with soy sauce. (205) Wakame 
sea weed (Alaria pinnatifi da), cook with soy sauce. (206) 
Agar-agar (Gelidium corneum. Tengusa). Use to make 
tokoroten or kanten. (207) Tangle (Laminaria japonica). 
Kombu [konbu]. (208) Laver, dried (Porphyra tenera). 
Asakusa-nori. (209) Awonori [Aonori], dried (Enteromorpha 
compressa).
 Page 560-61: (210) Frozen bean-curd. Kôri-tôfu. 
“Preparation.–It is made by steeping soy beans in water 
and then grinding them, after which the refuse is removed 
by boiling and dissolving it in a little oil. This refuse is 
called ‘Kiradzu’ [kirazu] or ‘Unohana.’ The liquid [soymilk] 
remaining after taking away such refuse is put into a 
kettle and again boiled. Upon the surface of the water [sic, 
soymilk] there forms a thin substance [fi lm] like wet paper; 
this is skimmed off and dried. It is called ‘Yuba’ (lit., bean-
curd skin), the taste of which is very agreeable. When it [the 
soymilk] begins to bubble up brine is sprinkled over it in 
order to stop the bubbles, and it is put into a special wooden 
box, then thrown into a cotton cloth bag and coagulated into 
long square shapes, which is bean-curd.”
 Three tables follow: (1) “Analysis of bean curd” [tofu]. 
(2) “Analysis of dried bean-curd” [dried frozen tofu]. (3) 
“Analysis of refuse of bean-curd” [okara].
 Note 1. In the description of making tofu (above), yuba 
is removed during the tofu-making process.
 Note 2. This is the earliest English-language document 
seen (June 2013) that uses the word “Unohana” or the term 
“refuse of bean-curd” to refer to okara.
 Page 561-62: (211) Yuba (Skin of bean curd; “Yuba is 
made during the process of making bean curd, and is a thin, 
yellow, transparent substance).”
 Note 3. This is the earliest English-language document 
seen (Oct. 2012) that uses the term “bean-curd skin or the 
term “Skin of bean curd” to refer to yuba.
 (213) Somen (Vermicelli), cook with shioyu (soy sauce).
 Note 4. This is the earliest English-language document 
seen (April 2012) that uses the term shioyu to refer to shoyu / 
soy sauce.
 (228) Umeboshi (Salted and dried plums). (229) Miso (a 
fermented substance made from soy beans and yeast [koji]). 
Miso-ai, Sansho-miso, shoga-miso, wasabi-miso, togarishi-
miso, goma-miso [sesame miso], keshi-miso, katsuwo-miso 
[katsuo-miso]. (229a) Konomono [Kô-no-mono] (Vegetables 
pickled in fermenting mixture of bran and salt (incl. 
Nukamiso-dzuke ([Nukamiso-zuke] pickled in salt and bran), 
Takuwan-dzuke (Takuan-zuke; daikon radishes pickled in 
salt and bran), Shiwodzuke ([Shiozuke] salt-pickled), Shio-
oshi (salted and pressed), Kasudzuke ([Kasuzuke] pickled in 
sake residue), Misodzuke (Misozuke; pickled in miso), &c.)). 
Takuwandzuke [Takuanzuke; Takuan pickles]. (229b) Kasu-
zuke (mentions miso soup). (230-35) Shoyu (Soy) and how 

it is made [p. 21 of section]. Chemical analysis of Kikkoman 
shoyu. Eight chief brands of shoyu. (236) Mirin (a kind of 
sweet liquor), with koji. Sembei [senbei], with miso. (242) 
Yokan, three varieties. (246) Midzu-ame [mizuame]. Frozen 
mochi.
 Class III–Prepared animal substances. Dried cod fi sh, 
cooked with soy [sauce]. Beef tsukudani, cooked with soy 
[sauce].
 Note 5. This is the earliest English-language document 
seen (June 2013) that contains the word “tsukudani.”
 Class IV. Beverages. Sake (wine), made with koji 
(yeast). “Koji (yeast) is used for brewing Sake in Japan, 
almost like malt used for brewing beer in western 
countries,...”
 Class VI. Cookery practically demonstrated. Nippon 
Ryoriya (Japanese restaurant), incl. misoshiru (miso soup), 
and konomono. Address: England.

253. International Health Exhibition, London. 1884. 
(210) Frozen bean-curd. Kôri-tôfu (Document part). In: 
International Health Exhibition, London. 1884. The Health 
Exhibition Literature. Vol. XVII. London: William Clowes 
and Sons, Ltd. 749 p. See p. 560-61.
• Summary: “It is made by freezing common bean-curd. 
Bean-curd is made of Daidzu Glycine (soja) hispida and 
contains a largo quantity of vegetable albumen. This is one 
of the most frequent kinds of food of the middle and lower 
classes of the people of Japan; it contains an abundance of 
nourishment, and Hygeists [Hygienists] recommend its use. 
However, bean-curd is indigestible as in passing through the 
process of freezing, it undergoes a change. Ordinary bean-
curd is not a safe eatable to remove to a distance, as it spoils 
very readily: therefore, frozen bean-curd only is exhibited 
here with explanation of the ingredients of the common curd.
 “Preparation.–It is made by steeping soy beans in water 
and then grinding them, after which the refuse is removed by 
boiling and dissolving it in a little oil. This refuse is called 
‘Kiradzu’ or ‘Unohana.’
 Note: This is the earliest English-language document 
seen (June 2013) that uses the word “Kiradzu” or the word 
“Unohana” to refer to okara.
 The liquid remaining after taking away such refuse is 
put into a kettle and again boiled. Upon the surface of the 
water there forms a thin substance [yuba] like wet paper; this 
is skimmed off and dried. It is called ‘Yuba’ (lit., bean-curd 
skin), the taste of which is very agreeable. When it begins 
to bubble up brine is sprinkled over it in order to stop the 
bubbles, and is put into a special wooden box, then thrown 
into a cotton cloth bag and coagulated into long square 
shapes, which is the bean-curd.
 “Analysis of bean curd: Nitrogen 0.76%. Fat 2.36%. 
Water 90.37%. Ashes [ash] 0.76%.
 “Analysis of dried bean-curd [moisture free]: Nitrogen 
8.09%. Fat 24.59%. Ashes [ash] 7.79%.
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 “Analysis of refuse of bean curd [kirazu or unohana]: 
Albumen 3.664%. Fat 0.837%. Glucose 0.266%. Starch 
2.630%. Cellulose 2.896%. Other non-nitrogenous 
substances 6.156%. Water 85.660%.”
 Note 1. This is the earliest English-language document 
seen (July 2012) that seems to use the word “nitrogen” and 
the word “albumen” interchangeably.
 “Use.–Bean curd is prepared for eating by boiling it or 
holding it over a fi re; it is usually eaten with soy [sauce] and 
various condiments. It easily digests and is suitable food for 
adults, for infants, or for invalids, but it cannot be preserved 
for more than a day or two, owing to its perishable nature, 
whereas frozen bean curd does not easily spoil and can be 
preserved for a length of time, but it is indigestible and 
furnishes less nourishment than the unfrozen.”
 Note 2. This is the earliest English-language document 
seen (April 2013) that uses the term “Frozen bean-curd” or 
the term Kôri-tôfu or the term “dried bean-curd” or the term 
“frozen bean curd” to refer to dried-frozen tofu. Address: 
England.

254. International Health Exhibition, London. 1884. (211) 
Yuba (Skin of bean curd) (Document part). In: International 
Health Exhibition, London. 1884. The Health Exhibition 
Literature. Vol. XVII. London: William Clowes and Sons, 
Ltd. 749 p. See p. 561-62.
• Summary: Preparation.–Yuba is made during the process 
of making bean curd [tofu], and is a thin, yellow, transparent 
substance.
 “Use.–It is used as a food adjunct with boiled rice, by 
most persons, by boiling or warming over a fi re and salting 
it.
 “Analysis: Albumen 51.597%. Yellow oil 15.620%. 
Cellulose 0.401%. Nitrogenous substances 6.651%. Ashes 
[ash] 2.821%. Water 22.850%. Total 100.000%
 “Analysis of dry substance [moisture free]: Carbon 
2.821%. Nitrogen 22.850%. Hydrogen 42.024%. Oxygen 
8.257%. Ashes 5.868%. Water 18.180%. Total 100.000%” 
Address: England.

255. International Health Exhibition, London. 1884. (229) 
Miso (a fermented substance made from Soy Beans) 
(Document part). In: International Health Exhibition, 
London. 1884. The Health Exhibition Literature. Vol. XVII. 
London: William Clowes and Sons, Ltd. 749 p. See p. 563-
65.
• Summary: “Preparation.–There are many ways of making 
miso, they do not differ much from each other, and the kind 
containing the largest quantity of yeast [koji] is considered 
the best. The usual mode is, after soaking soy beans in water 
for about two hours, to put them into a suitable vessel and 
steam them; then, after mixing them with salt and yeast (the 
proportions are one to of beans to three sho of best salt and 
one to of yeast) [10 sho = 1 to = 18 liters = 4.76 gallons], 

they are removed to wooden plates; the next step is to evenly 
mix the ingredients. The liquid is then put into casks, and is 
then left untouched for upwards of a year.
 “Another method.–Three to of yellow soy beans are 
soaked in water for a night; then they are boiled in a large 
kettle, and as soon us the water in the kettle has evaporated 
and the beans show a reddish yellow colour, they are 
removed to a mortar and pounded; they are then placed on 
mats. When they are thoroughly cooled, they are shaped 
into balls, as large as hand balls, cut with a knife into fl at 
pieces about an eighth of an inch thick, and placed on mats 
shaped like scales of fi sh. As soon as mould appears upon 
them, they are taken, crushed into small pieces, and exposed 
to the rays of the sun for a day or two. When nearly dry, 
one and a fi fth to of salt and a suitable quantity of water are 
added to them, and the whole is pounded in a mortar. After 
preserving in a cask for twenty or thirty days, it is again 
pounded thoroughly, and then left in a cask for a month or 
two, and sometimes longer, when the preceding process will 
be repeated. Finally, if it is sealed up in casks, it will never 
deteriorate. It is in prime condition when three years old.
 “Use.–In Japan miso is one of the most necessary 
articles of food, and has been used from time immemorial, 
both by nobles and men of inferior rank. It is made into 
a soup, and is one of the courses served up as a principal 
article of every day diet. The mode of making it into soup 
is, in the fi rst place, to rub it around an earthenware bowl 
[suribachi], into which a suitable quantity of water has been 
poured; it is then fi ltered through a sieve called misokoshi, 
and vegetables according to taste are added to it; the whole 
is then boiled and served up. The quantity of water to be 
used depends on the taste of those who have to eat it. Miso 
is used to give an agreeable fl avour by mixing it with other 
food, and is then called Miso-ai [Miso-ae]. There are many 
other preparations of miso mixed with various condiments, 
namely, Sansho-miso (miso and Japanese pepper), 
Shogamiso (miso with ginger), Wasabimiso, Tagarashi-miso, 
Gomamiso (miso with horseradish, chillies, and sesame), 
Keshi-miso (miso with poppy seeds), Katsuwo-miso (miso 
with Katsuwo [Katsuo is oceanic bonito]), &c.
 The uses of miso are innumerable, and it is most 
nutritious food.
 Analysis, by Komaba Agricultural College:–Red 
Miso, from Osaka–Water 50.40%, fi bre 8.25%, ashes [ash] 
(containing nearly 12 per cent. of common salt) 12.50%, 
sugar 0.61%, albumen 10.08%, soluble carbohydrates 
18.16%. Total 100.00%.
 Note: This is the earliest English-language document 
seen (Dec. 2008) that contains the word misokoshi. Address: 
England.

256. Hanausek, T.F. 1884. Ueber das Vorkommen von 
Staerkemehl in der Sojabohne [On the presence of starch in 
soybeans]. Zeitschrift des Allgemeinen Oesterreichischen 
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Apotheker-Vereines (Vienna) 22(31):474-75. Nov. 1. [1 ref. 
Ger]
• Summary: “In the journal Irmischia (1882, No. 7, p. 44) 
and in my book Die Nahrungs- und Genussmittel aus dem 
Pfl anzenreiche... (Foods and food adjuncts {stimulants / 
enjoyables} from the vegetable kingdom...) (1884, Cassel, 
Theodor Fischer), I have given a detailed description of 
the anatomical structure of the soybean.” The author found 
originally that the soybean, like the lupin, contains absolutely 
no starch. Chemical investigations still can detect almost 
no starch in the soybean. However a recent microscopic 
investigation that he conducted convinced him to revoke 
his earlier statement about the absolute lack of starch in the 
soybean, since this technique allowed him to detect grains 
of starch or starch bodies (Stärkekörner) in the soybean, 
embedded in fat in the adjoining cells where the surface 
of the cotyledons meet, where they were not moistened by 
iodine.
 Note: This is the 2nd earliest document seen (Sept. 
2019) that describes use of a microscope to examine soybean 
cells. Address: PhD, Krems an der Donau (Danube) [Austria-
Hungary].

257. Gardeners’ Chronicle (London). 1884. Japanese food 
vegetable products. 22:781-82. Dec. 20. New Series.
• Summary: “The Japanese Commission at the late 
International Health Exhibition have produced an excellent 
catalog of their exhibits, which contains a great deal of 
valuable information on the production and uses of the 
specimens in question. In the fi rst group, devoted to food 
products, a series of analyses is given of the principal grains 
and pulses, fungi, cucurbitaceous fruits, &c.”
 “Kori-tôfu: Frozen Bean Curds.–It is made by freezing 
common Bean curd, which is made of Daidzu (Glycine 
[Soja] hispida), and contains a large quantity of vegetable 
albumen. This is one of the most frequent kinds of fruit 
of the middle and lower classes of the people of Japan; 
it contains an abundance of nourishment, and hygeists 
[hygienists?] recommend its use. Bean curd is indigestible, 
but in passing through the process of freezing it undergoes 
a change. Owing to the Bean curd spoiling very readily, 
it is not suitable for carrying long distances. It is made by 
steeping Soy Beans in water and then grinding them, after 
which the refuse is removed by boiling and dissolving it in a 
little oil. The liquid remaining after taking away such refuse, 
is put into a kettle and again boiled. Upon the surface of the 
water a thin substance, like wet paper, forms, this is skimmed 
off and dried and known as ‘Yuba,’ the taste of which is very 
agreeable. When it begins to bubble up brine is sprinkled 
over it in order to stop the bubbles and it is put into a special 
wooden box and afterwards thrown into a cotton-cloth bag 
and coagulated into long square shapes, which is the Bean 
curd.
 “Bean curd is prepared for eating by boiling it, or 

holding it over a fi re. It is usually eaten with soy [sauce] and 
various condiments; it is easily digestible and is suitable food 
for adults, infants, or invalids, but it cannot be preserved 
for more than a day or two owing to its perishable nature, 
whereas frozen Bean curd can be preserved for a length of 
time, but it is indigestible and furnishes less nourishment 
than the kind fi rst named. The “yuba” or skin of the Bean 
curd is used as a food adjunct, with boiled Rice, by most 
persons, by boiling or warming over a fi re and salting it.”
 Other Japanese foods described in detail in this 
early article are Ginkgo biloba (Ginnan, the fruit of the 
maidenhair tree), Lagenaria vulgaris (Kau-pio, a dried fruit), 
Agaricus campestris (Shii-take [Shiitake] mushrooms), 
Gelidium corneum (Agar-agar or Kanten), Frozen Kouniaku 
[Konnyaku], Katakuri Starch, Kuzu Starch (from the root of 
Pueraria Thunbergiana), Warabi Starch, Hijiki (Cyrtoseira 
sp.), Ogo (Gigartina sp.), Wakame (Alaria pinnatifi da), 
Tangre [Tangle] or Kombu (Laminaria japonica. “It is used 
as a food by boiling with soy, sugar, mirin, &c., or served 
in soup”), Laver, dried–Asakusa-nori (Porphyra vulgaris) 
[Note that items from Hijiki to Laver are sea vegetables], 
Umeboshi: Salted and dried plums.
 Continued in the issue of 10 Jan. 1885.
 Note 1. This is the earliest English-language document 
seen (April 2013) that uses the terms “frozen,” or “Kori-
tôfu,” or “Bean Curds,” or “Frozen Bean Curds” to refer to 
frozen tofu.
 Note 2. This is the earliest document seen (Jan. 2010) 
concerning the use of soya in infant foods or infant feeding.
 Note 3. This is the earliest English-language document 
seen (Dec. 2006) that uses the word “Umeboshi” or the term 
“Salted and dried plums” to refer to umeboshi salt plums.
 Note 4. As of 1975, the scientifi c name of the shiitake 
mushroom was Lentinus edodes. It had been cultivated and 
used as human food for centuries in China and Japan. It is 
not used much in most developing countries, but it is used 
more and more in the West where the common champignon 
Agaricus bisporus (A. brunnescens) is the mushroom of 
commerce. One important advantage of shiitake is that it can 
be cultivated on wood.

258. Cohn, Ferdinand. 1884. Ueber Schimmelpilze als 
Gaehrungserreger [On molds as instigators of fermentation]. 
Jahres-Bericht der Schlesischen Gesellschaft fuer 
Vaterlaendische Cultur (Breslau/Wroclaw) 61:226-30. For 
the year 1883. [Ger]
• Summary: In this lecture, presented on 31 May 1883, 
Prof. Cohn named the species Aspergillus oryzae. It had 
previously been named Eurotium oryzae Ahlburg (now a 
synonym).
 Note: Thom and Raper (1945, p. 261) note that “The 
name E. oryzae with an incomplete description for the 
saké organism was published by Korschelt, in Dingler’s 
Polytechnisches Journal 230:330. 1878, as taken from a 
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letter from ‘Herr Ahlburg.’”
 On page 227 Cohn notes: “In the winter of 1883 I 
obtained some grains of tane kosi [sic, tané koji, tane koji] 
(the so-called mother-yeast of the Japanese rice wine, saké) 
from Shinkizi [Shinkiji] Nagai, a native of Tokyo who was 
staying in Breslau as a student of agriculture. I prevailed 
upon this intelligent and industrious young man, under my 
supervision, to make sake using the tané koji and methods 
he had learned in Japan. After a number of unsuccessful 
trials, we met with excellent success. The Japanese methods 
are, although used for hundreds of years, so rational, 
that they can hardly be improved based on a scientifi c 
understanding of the process. Tane Kosi are grains of rice 
which are overgrown with the mycelium and spore bodies 
(Fruchttraegern) of Aspergillus oryzae, the splendid rice 
mold with its greenish-yellow conidia.”
 “Another fermentation product made by Aspergillus 
oryzae is the well-known soy sauce (Sojasauce). This was 
also prepared at our institute by Mr. Shinkizi Nagai using 
the Japanese method. This soy sauce was prepared from 
soybeans (Sojabohne, Dolichos Soja) that have recently 
been cultivated here. Soybeans are different from our typical 
beans in that they have a very low content of starch and 
are very rich in fat and ‘Cheese-stuff’ (literally Kaesestoff, 
Legumin, vegetable casein) [i.e., protein]. Because of this 
fact, the soybean is used to make cheese [tofu] in Japan.”
 A detailed description of the process for making soy 
sauce is then given.
 Note 1. This is the earliest German-language document 
seen (April 2012) that uses the term Sojasauce to refer to soy 
sauce.
 Note 2. Breslau is the German name for Wroclaw, a city 
in southwest Poland. Address: Prof., Dr.

259. Gordon, Charles Alexander. comp. 1884. An epitome 
of the reports of the medical offi cers to the Chinese Imperial 
Maritime Customs Service, from 1871 to 1882; with chapters 
on the history of medicine in China, materia medica, 
epidemics, famine, ethnology, and chronology in relation to 
medicine and public health. London: Baillière, Tindall, and 
Cox. xvi + 435 p.
• Summary: This book is about public health, epidemics, 
and medicine in China. Contents: Part I: Local conditions 
in relation to public health. The names of 19 Chinese treaty 
ports are given: Peking, Tiensin, Newchwang, Chefoo, 
Chinkiang, etc.
 Part II: Historical notices of medicine in China, and of 
certain epidemics, etc. Diseases (the names of 83 are given), 
various.
 Part III: Therapeutics and drugs (the names of 24 are 
given).
 Part IV: Some diseases of animals. Appendix (44 items, 
including: 35. Note on the great famine of 1877-78. 36. Note 
on the ethnology of China. 37. Note on Chinese chronology 

in relation to medicine and public health. 38. Table of 
Chinese weights. 39. Table of Chinese measures. 40. Table 
of Chinese money. 41. Table of Hong Kong money. 42. Table 
of Siamese money [Siam, today’s Thailand]. 43. Note on 
Siamese weights. 44. Note on Siamese measures).
 Soy is mentioned on pages 232, 244, 253. The section 
on “Iodine” states (p. 232). Two examples of prescriptions 
of sea-weed are given in the Reports before us. The second 
dates from the 14th century. “Hai-tsao [type of seaweed], 
1 tael; hwang-lien (justicia), 2 taels. Grind to powder and 
eat it regularly, avoiding fatty things, and things diffi cult 
of digestion. As a diuretic the following is the prescription: 
Kwen-pu [type of seaweed], 1 catty. To be digested in a 
kettle of rice-water, and then cut into slices; again digested 
to a pulp, to which salt, vinegar, soy, orange-peel, etc., are 
added.”
 The contents of the Bencao Gangmu [The great 
pharmacopoeia], by Li Shizhen (1596) consists of 52 
chapters, and is divided into several sections. Under 
Vegetable [plants], the fi ve divisions are herbs, grains, 
culinary herbs, fruits, and trees. Under “Grains,” the 4th and 
last subdivision is “Alimentary preparations of a vegetable 
nature, and used in medicine (as boiled rice, yeast, soy, 
vinegar, wine, etc.).”
 The section titled “Materia medica” is divided into three 
parts: The vegetable, animal, and mineral kingdoms. Under 
Dolichos lablab we read (p. 253): “Seeds: taken in great 
quantity, being considered protective against fever. (Sp. ?)–
The beans fermented and salted [fermented black soybeans], 
from Hupeh, are used as a sudorifi c [they induce sweating]. 
The small black kind are purgative. Soy is prepared from 
beans of Dolichos or Soya,...”
 In the section on “Peking” we learn (p. 2) that crops 
raised in North China “include wheat, barley, maize, three 
kinds of millet, buckwheat, yams, sweet potatoes, beans, 
various kinds of cabbages, cucumbers, carrots, turnips, 
radishes, egg plants, onions, celery, parsley, pepper, and 
spinach. Tobacco and cotton are cultivated.” Besides 
these there are “ground-nuts (Arachis)... and salted beans 
[fermented black soybeans] are eaten extensively by natives.
 The section titled “Lu-shui” [nigari, p. 233] begins: “In 
the Report on Chefoo for the year 1873, the medical offi cer 
alludes to a substance used by the Chinese for preparing 
bean-curd [tofu], and styled ‘Native hydrochloric acid.’ It is 
also known by the Chinese under the name of lu-shui.”
 Sir Charles Alexander Gordon lived 1821-1899. 
Address: Surgeon-General, M.D., C.B., Honorary Physician 
to Her Majesty the Queen [Victoria], author of many books.

260. Hanausek, Thomas Franz. 1884. Die Nahrungs- 
und Genussmittel aus dem Pfl anzenreiche: Nach den 
Grundsaetzen der wissenschaftlichen Waarenkunde fuer die 
Praxis und zum Studium [Foods and delicacies from the 
vegetable kingdom: On the principles of scientifi c study of 
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food products in practice and theory]. Kassel: Verlag von 
Theodor Fischer. xiv + 485 p. See p. 99. Incl. 100 illust. and 
tables. 19 cm. Vol. 5 in the series Allgemeine Waarenkunde 
und Rohstoffl ehre. [8 soy ref. Ger]
• Summary: This book describes how to analyze commercial 
products (chemically, microscopically, etc.) to determine 
their composition and to detect adulteration.
 Chapter III (p. 75-105) is titled “The legumes and their 
starches” (“Die Huelsenfruechte und ihre Stärke”). Section 
8 (p. 99-103) within that chapter is titled “The soybean” 
(“Die Sojabohne”). The author discusses soy sauce and how 
to tell when it is adulterated, miso and how it is made in 
Japan, and the use of the soybean as a coffee substitute. He 
gives the weight of seeds according to data from Haberlandt, 
lists different varieties according to a classifi cation by Harz 
(1880, 1885), describes the shape and structure of the seeds, 
gives a microscopic analysis of the shape of the cells in a 
cross-section of the seed coat. An illustration (line drawing 
of a microscopic image, p. 101) shows a “Cross section 
through the soybean,” with the following cell types labeled: 
pa = palisade cells (Pallisadenzellen {Palisadenzellen}), s 
= hour-glass cells (Säulenzellen), p and p’ = outer and inner 
parenchyma layer (Aeussere und innere Parenchymschicht), 
h = hyalin stria (hyaline Streifen), gew = seed tissue 
(Samengewebe). Starch-bodies are missing.
 Note 1. This is the earliest document seen (Sept. 2019) 
that describes use of a microscope to examine soybean 
cells or that contains the names of or an illustration of those 
microscopic cells. This book was published before 1 Nov. 
1884 since it is cited in an article with that date.
 The author presents a chemical analysis and description 

of the seeds. He notes that no trace of starch can be found 
in soybeans, a characteristic shared by lupins, one of the 
infallible criteria for detecting both, and an indication of the 
high nutritional value of the soybean. Peanut seeds are also 
discussed on p. 103.
 On pages 417-31 Hanausek gives a detailed analysis of 
coffee substitutes. On page 424, in the subsection on “Coffee 
substitutes made from the seeds of legumes,” he notes that 
this type is rarely found any more, but that the soybean may 
be used.
 Note 2. Under the term “Genussmittel” (food adjuncts 
{stimulants / enjoyables}), Hanausek includes: Tobacco, 
tea, cocoa, coffee, kola nuts, cacao, Guarana* (paste from 
the seeds of the shrub or bush Paullinia sorbilis Mart. (P. 
Cupana Kth.) used in north Brazil), Tschan (Chan)* (made 
from the fruits of a type of sage plant in Guatemala), betel 
nuts, opium, and hashish. (* = not in a German dictionary).
 Hanausek lived 1852-1918. Address: Krems an der 
Donau (Krems on the Danube), [Lower] Austria [in Austria-
Hungary.

261. Kobus, J.D. 1884. Kraftfutter und seine Verfaelschung: 
Resultate der Futtermittel-Kontrole an der hollaendischen 
Reichs-Versuchs-Station zu Wageningen [Concentrated 
feed and its adulteration: Results of fodder investigations 
at the Dutch experiment station at Wageningen]. 
Landwirtschaftliche Jahrbuecher 13:813-50. [19* ref. Ger]
• Summary: Includes discussions of: Linseed cake. Peanut 
cake. Sesame cake. Wheat germ cake. Leindotter cake 
(German sesame, camelina, cameline). Rice fodder meal. 
Contains 22 illustrations with explanations (but none of 
plants mentioned above).
 In addition to cakes from the seeds mentioned above, 
cakes from many other seeds have been investigated at 
Wageningen. A table (p. 842) gives information on a 
selection of these, including soybeans, almonds, and poppy 
seeds. For each is given (with soy used here as an example): 
Name of the cake: Soyakuchen. Scientifi c name of the seed 
from which the cake is derived: Soya hispida. Protein: 
40.8%. Fat 7.4%. Ash 5.2%. Water 13.5%. Crude fi ber 
5.4%. Nitrogen-free extract: 27.7%. Address: [Wageningen, 
Netherlands].

262. Ollech, Hermann von. 1884. Die Rueckstaende der 
Oelfabrikation als Futtermittel fuer die landwirtschaftlichen 
Nutztiere [The residues of oil milling as feeds for livestock]. 
Leipzig, Germany: Karl Scholtze. 128 p. Illust. No index. 24 
cm. [ soy ref. Ger]
• Summary: The soybean is not one of the main crops 
discussed in this book. However in the appendix, Table 
A, titled “Average composition of various oil-seeds and 
oilseed residues and their content of digestible constituents, 
according to E. Wolff and others” (p. 119-20) includes the 
composition of linseed, linseed cake and meal, peanuts 
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and peanut cake (from whole or dehulled peanuts), sesame 
seeds and sesame cake, hemp seeds and cake, soybeans and 
soybean cake, almonds and almond cake.
 The 25 main seeds and their residues discussed in 
detail in this book include: Rapeseed, linseed, palm kernels, 
coconuts, peanuts, cottonseed, sesame, sunfl ower seeds, and 
hemp. Address: PhD, Muenden in Hannover, Germany.

263. Podoba, Ivan Grigor’evich. 1884. Soya i lallemantsiya: 
Novye ves’ma poleznye rasteniya, ikh svoystva i kul’tura 
[Soya and Lallemantia iberica (dragon’s head): New useful 
plants, their composition and cultivation]. St. Petersburg, 
Russia: Printing House of I.P. Voschinskiy. 24 p. 20 cm. [8 
ref. Rus]
• Summary: Professor Garts divided soybeans into two 
varieties according to their shape and color: Soja platycarpa 
and Soja tumida. Cultivation of soybeans. Uses of soybeans: 
Dairy cattle–Podoba says it is already known that soybeans 
can be used to feed dairy cattle and recommends it to be used 
likewise in the Southern agriculture to enhance the quality 
and quantity of the milk.
 A full-page table (p. 14) gives the chemical/nutritional 
composition of soybean seeds, straw, and pods, and 
compares that of yellow soybeans with the composition 
of a similar part of other legumes. Values are given for the 
following: Water, protein, fat, nitrogen-free extract, fi ber, and 
ash (minerals). Under seeds, for example, six types of yellow 
soybeans are used individually for comparison: (1) Pallida. 
(2) Those grown in Vienna, Austria, in year 1. (3) Those 
grown by Podoba in Ukraine in year 3. (4) Castanea [brown]. 
(5) Atrosperma. (6) Melanosperma. These are compared 
with nine other legumes. Average fi gures are given, but no 
individual investigations.
 Introduction of soybeans into various regions of Russia 
(p. 15): 1. Khersonskaya and Tavricheskaya (Taurida) 
regions (guberniya / governorates). In 1877, fi fty seeds were 
acquired from Haberlandt. Podoba released his soybean 
experiments in his yearly report, and later published them in 
the sixth volume of Zemledel’cheskaya Gazeta.
 Note: Khersonskaya (Kherson) is a region in southern 
Ukraine extending north of Crimea from the Sea of Azov to 
the Black Sea.
 2. Grodnenskaya region (guberniya / governorate) 
[today a province in northwestern Belarus]. Experiments not 
known and not published.
 3. Poltavskaya (Poltava) region (guberniya / 
governorate) [part of eastern Ukraine as of 2020]. Positive 
results of acclimatization by L.A. Chernoglazov.
 4. Penza region (guberniya / governorate). A frost in 
May did not damage soybeans, however many other crops 
died.
 5. Bessarabia region (guberniya / governorate) [part of 
Moldova as of 2020]. K. Morkarov successfully produced 5 
lb of soybeans.

 6. Samara region (guberniya / governorate) Unsuccessful 
results due to late harvest which was damaged by frost and 
hail.
 A half-page table (p. 16) gives information about 
people, from different regions in today’s (2002) Ukraine, 
who presented each year from 1879 to 1883 at the Annual 
Exhibition of the Independent Economic Society (Vol’no 
Economicheskim Obschestvom) held on Oct. 31 each year. 
In 1879 I.G. Podoba presented from Tavricheskaia. In 
1881 Grigorii Ivanov Yaschenko and L.A. Chernoglazov 
presented from Poltavskaia, and N. Zhelekhovskii presented 
from Kievskaia. In 1882 Gr. Iv. Yaschenko presented from 
Poltavskaia and L.V. Illyashevich from Khar’kovskaia. In 
1883 Gr. Iv. Yaschenko and L.A. Chernoglazov presented 
from Poltavskaia.
 A half-page table (p. 17) gives the prices (in rubles) 
for which soybeans were sold in 1883. 2.50 per pood 
(36 lb) by Gr. Iv. Yaschenko in the Khar’kovskaia region 
(today’s Ukraine). 2.50 per pood by the agricultural store 
of K.V. Laskari in Kishinev (Chisinau), Bessarabia (today’s 
Moldova). 3.00 per pood by L.V. Illyashevich in the 
Khar’kovskaia region (today’s Ukraine). 8.00 per pood by 
seed-seller Grachev in St. Petersburg (today’s Russia). 0.60 
per lb by seed-seller Gol’dring in Warsaw (today’s Poland).
 History of Lallemantia iberica (dragon’s head). It is a 
plant native to Georgia, introduced to Europe from Persia 
in 1873 at the World Exposition in Vienna. Description and 
cultivation. History of the spread of Lallemantia throughout 
Russia.
 Note 1. This is the earliest document seen (July 2002) 
concerning the feeding of soybeans to dairy cattle.
 Note 2. Lallemantia iberica (dragon’s head) is an annual 
plant with a short vegetative cycle adapted to dry climates, 
cultivated for its seeds, from which a drying oil is extracted. 
The oilcake is used as a feed for horses, ruminants, and 
rabbits. A cow can be fed up to 2 kg/day. Address: Candidate 
of Natural Sciences [a degree just below a PhD in the 
Russian system].

264. Year-book of pharmacy (Abstract). 1884. London: 
Pharmaceutical Press. 696 p. See p. 228-29. [2 ref]
• Summary: An English-language summary of the following 
German-language article: “Ueber die Bestandtheile der 
Bohnen von Soja hispida” [On the constituents of soybeans]. 
E. Meissel and F. Böcker. (Monatshefte fuer Chemie, iv. 349-
368; Journ. Chem. Soc, 1883, 1024.)
 “The Soja bean, imported from Japan, like all 
leguminous fruits, contains a large amount of proteids, and 
is moreover very rich in fatty constituents. The authors have 
made an elaborate investigation of these fruits, the results of 
which are summarized as follows:–1. The Soja bean contains 
no gluten proteids, and only very small quantities of amido 
compounds.
 “2. By exhaustion with dilute aqueous potash, or 
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with pure water, or with a 10 per cent. solution of sodium 
chloride, it yields a casein nearly resembling the legumin of 
ordinary leguminous fruits, and containing, when freed from 
ash, 51.24 per cent. C [carbon], 6.99 H [hydrogen], 16-38 N 
[nitrogen], 0.47 S [sulfur], and 24-92 0 [oxygen].
 “3. The solution fi ltered from the casein deposits, on 
being boiled, an albuminous substance differing essentially 
in composition and properties from ordinary albumen, but 
closely resembling the albumen of peas. This albumen is 
perhaps formed by transformation of the casein, and contains 
52-58 per cent. C, 7-00 H, and 17.27 N.
 “4. The mother-liquors of the casein and albumen, 
treated with copper salts, yield nitrogenous precipitates, 
consisting for the most part of a cupric compound of casein 
which has escaped precipitation, contaminated with non-
azotised substances.
 “5. The residue left after exhausting the beans with 
dilute potash contains nitrogen belonging to casein which 
has been rendered insoluble. By prolonged keeping, or by 
roasting of the beans, the quantity of this insoluble casein is 
increased, and fi nally the whole of the casein is converted 
into the insoluble modifi cation.
 “6. Of the nitrogenous constituents of the Soja beans 
which are soluble in dilute potash, more than 90 per cent. 
consists of casein, and 1.5 to 2 per cent. of albumen.
 “7. Combustion with soda-lime cannot be employed for 
estimating the nitrogen of the casein, but is well adapted for 
estimating the amount of nitrogen in the entire bean.
 “8. The portion of the Soja bean soluble in ether consists 
of 90-95 per cent. neutral fat, and 5-10 per cent. cholosterin, 
lecithin, wax, and resin.
 “9. The other non-azotised constituents of the bean 
are cellulose, a small quantity of sugar, about 10 per cent. 
dextrin, and less than fi ve per cent. starch in very small 
rounded separate grains.
 “10. The composition of the Soja bean is, in round 
numbers, as follows:”
 Note: This is the earliest English-language document 
seen (Dec. 2017) that contains the word “lecithin” in 
connection with soy.

265. Harz, C.O. 1885. Ueber den Staerkegehalt der 
Sojabohne [On the starch content of the soybean]. Zeitschrift 
des Allgemeinen Oesterreichischen Apotheker-Vereines 
(Vienna) 23(3):40-41. Jan. 20. [1 ref. Ger]
• Summary: In No. 31 (p. 474) of this magazine for 1884, 
an article by Dr. T.F. Hanausek found that soybean seeds 
contain starch kernels. The author found that when soybeans 
do not mature thoroughly or when allowed to mature after 
the vines were cut, starch may be present, some varieties 
being more likely to contain it than others. If the soybeans 
are completely mature, they are practically free of starch.

The Soybean, by Piper & Morse (1923, p. 187) states in 
Chapter X, “Structure of soybean seeds”: “The microscopic 

structure of the soybean has been examined by several 
investigators, notably Harz (1885), Kondo (1913).” Address: 
[Professor, Koenigliche Centralthierarzneischule und 
Privatdozent der Botanik an der technischen Hochschule zu 
Muenchen, Germany].

266. Furukawa, Sakae. 1885. Shôyu ryakuki [Note on 
shoyu]. Tokyo Iji Shinshi (Tokyo / Tokei Medical Journal) 
No. 360. p. 231-35. Feb. 21; No. 361. p. 260-63. Feb. 28. 
[Jap]
• Summary: Discusses the history, preparation, analysis, and 
dietetic value of shoyu. Address: Igaku-shi (M.D.), Japan.

267. Lipskiy, A.A. 1885. Kitayskiy bob soya (Soja hispida) 
i ego pishchevoe znachenie [The Chinese soybean (Soja 
hispida) and its nutritional value]. Vrach (Doctor) (St. 
Petersburg, Russia) 6(40):657-59. Oct. 3. [5 ref. Rus]
• Summary: Extensive literature has been published about 
the agricultural science of soybeans (by Haberlandt, Sovetov, 
Skachkov, Organov, Gilyarianskiy, Podoba, Chernoglazov, 
Iankovskiy, etc.). In Russia, Podoba was the fi rst person to 
work with soybeans; he received the seeds from Haberlandt 
of Vienna.
 A.V. Sovetov, professor of agriculture at the University 
of St. Petersburg, wrote extensively about the economic 
and nutritional importance of soybeans, including in the 
journal Vol’no Ekonomicheskaogo Obschestva. He also sent 
out samples of soybean seeds. In 1883 V.P. Gilyaranskiy, 
infl uenced by Il’in, wrote a monograph [48 pages] on the 
soybean. It seems that P.A. [L.A.?] Chernoglazov was the 
fi rst person in Russia to prepare bread and sauces from 
soybeans, then to feed them to his co-workers. Theoretical 
yield measurements by Podoba agree with those of 
Haberlandt. Podoba states that soybean plants, when used 
as green forage for livestock, exceed the nutritional value of 
other plants, including clover and alfalfa.
 In the laboratory of A.P. Dobroslavin, Lipskiy 
formulated experiments to test the nutritional value of 
soybeans. In 1881 Lipskiy received soybeans for analysis 
from I.G. Podoba. Lipskiy then gives background 
information on the soybean plant (mostly structure, varieties, 
etc.–no history) and methods of preparing foods from 
soybeans. Chernoglazov then outlines the preparation of 
miso.
 A table (p. 659) shows that two people (a doctor and 
a lab worker) were fed various foods and liquids. In the 
upper half, the left column shows the foods or nutrients 
consumed (soy fl our, dry fl our, nitrogen, fats, ash, water, 
tea or broth of bilberries / whortleberries); the right column 
shows the amount of each consumed. The lower half of the 
table the “output” of the two people (urine, specifi c gravity 
of urine, nitrogen in urine, sulfur in excrement, dry mass of 
excrement, nitrogen in excrement, percentage of nitrogen 
in dry excrement, fat in excrement, percentage of ash in dry 
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excrement). The last two lines are contents that were not 
digested: Nitrogen, fat.
 Footnote 5 (p. 658) mentions exhibitions of dried plants, 
including soybeans and other beans, at a museum in St. 
Petersburg, Russia.
 Footnote 7 (p. 658) states that the label on a container 
of coffee, made in Russia, fails to reveal that this coffee is 
actually made from soybeans.
 Note 1. Translated by Olga Kochan, Soyfoods Center 
intern.
 Note 2. Nikitin (1900) states that Lipskiy found, in his 
investigations on the digestibility of soybeans, that in a diet 
consisting exclusively of mashed soybeans, 19.5% of the 
nitrogen and 19.2% of the fat remained undigested.
 Note 2. Horvath (1927) says that “Lipsky” mentioned 
use of baking soda for cooking whole dry soybeans. Address: 
Russia.

268. Lipskiy, A. 1885. Kitayskiy bob soya i ego pishchevoe 
znachenie [The Chinese soybean and its nutritive value]. 
Trudy Imperatorskago Vol’nago Ekonomicheskago 
Obshchestva. Tom’tretiy, St. Petersburg (Transactions of 
the Imperial Free Economic Society) 3(3):335-39. Nov. [5 
footnotes. Rus]
• Summary: See next 2 pages. The question of an alternative 
to bread is always raised and hotly debated only when 
hunger appears in the country; in calmer times, it remains 
in the shadows or even is completely forgotten. But it is 
precisely in a calm time that it is possible to solve this 
weighty problem with the most success, without a need to 
search out a replacement for bread whatever the cost, and 
with every possibility of selectively and strictly evaluating 
the food substances capable of substituting for bread. In 
this sketch we shall direct our attention to soybean as a 
wonderful food product capable of being a true alternative to 
bread.
 The Chinese bean called soybean (Soja hispida), 
cultivated in large quantities in China and Japan and recently 
successfully cultivated in Russia, is a product very rich in 
nutritive substances and in terms of economics is benefi cial 
for its profi tability and potential for good harvests, for which 
reason soybean, in the near future, will doubtless come to 
be highly economically important here, as well. Over recent 
years a whole literature has formed regarding soybean 
(Haberlandt, Sovetov, Skachkov, Organov, Gilyaranskiy, 
Podoba, Chernoglazov, YAnkovskiy, et al.), and it has 
now been suffi ciently evaluated from the perspective of 
agronomics. A majority of authors categorically write in 
favor of cultivating soybean, while some, such as Mr. 
Gilyaranskiy* (Footnote: Monografi ya kitayskago gorokha, 
V.P. Gilyaranskago [Monograph on the Chinese pea by 
V.P. Gilyaranskiy], St. Petersburg, 1883, p. 11), think that 
“the spread of soybean cultivation will be the purest and 
most highly valued discovery of our century.” Prof. Wein** 

(Footnote: Soya i [illegible] (Soybean and [illegible]). I.G. 
Podoba. St. Petersburg, 1884) also calls soybean a wonderful 
discovery in agriculture. Prof. Haberlandt focuses directly 
on soybean as the very best means of nutrition for the army: 
its fat can replace the lard used in the army. It can also have 
great signifi cance in equipping ships, fortresses and armies 
with a concentrated means of nutrition.
 [p. 336] Keeping in mind such reviews of soybean by 
authoritative individuals, we also considered it useful to 
identify its actual nutritive worth and with this goal, in the 
hygiene laboratory of Prof. A.P. Dobroslavin [St. Petersburg, 
Russia], we conducted several analyses and experiments 
regarding a diet of foods prepared out of soybean alone, and 
determined the absorption of the main components of the 
soybean in the gut of a healthy person. In this case we are 
publishing only the beginning of our work and those general 
observations that can already be made now about soy as a 
means of nutrition.
 If we judge the nutritive worth of a substance according 
to its makeup alone, then soy must be considered very 
nutritious. Soybeans are very rich in the main nutritive 
substances–proteins and fats–and in this respect they 
surpass all known varieties not just poaceous (zlakovye) 
fruit, but also of green beans (struchkovye). According to 
our analysis, the content of the bean pods received from Mr. 
I.G. Podoba* (Footnote: The soybeans were cultivated by 
him in Khersonskaya governorate; we cannot fail to express 
our gratitude to Mr. Podoba for delivering the quantity of 
soybeans necessary for our research.) was the following, on 
average:
 Water, 7.113%
 Oily substances, 18.663%
 Proteins, 38.441%
 Non-nitrogenous substances, 30.734%
 Ash, 5.059%
 Very similar to the results of our analysis are the data 
of Mr. Gilyaranskiy, who in 1883 identifi ed the composition 
of some soybeans obtained from the same Mr. Podoba; the 
soybeans subjected to our research were somewhat dryer, 
and contained less water than those of Mr. Gilyaranskiy. The 
variety was yellow; other varieties have also been chemically 
studied and it has been discovered that the varieties of 
soybean do not sharply differ in terms of composition** 
(Footnote: See Gilyaranskiy). Many authors even attribute 
the richness of fats in the soybeans to their oily seeds.
 Based on composition, soybeans should be considered 
[p. 337] very nutritious, but this sort of assessment does 
not always coincide with the truth: it sometimes happens 
that a food may contain nutritive elements in a greater 
quantity, but in a poorly available form, one example of 
which would be bran, which, as we know, is very rich in 
nitrogen and is almost indigestible in the human digestive 
system. Accurately identifying the nutritive value of any 
food product requires physiological experiments with 
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determination of the absorption of the main component 
parts of the food. To this end, we conducted experiments 
feeding two completely healthy individuals food made of 
soybeans. The experiment, in general terms, was conducted 
as follows: for 48 hours, the experimental subject ate a jelly 
(kisel’) or puree (as peas are ordinarily prepared) made of 
soybeans, with a specifi c quantity of butter and salt mixed 
in and no other food at all; subjects were allowed to drink 
as much tea and water as they liked. All the food consumed 
was precisely analyzed for nitrogen, fat and ash content. The 
excrement–urine and feces–resulting from this diet were also 
precisely analyzed. We counted the nitrogen and fat excreted 
as feces as belonging to the food and not absorbed by the 
intestines. This calculation, while it should not be considered 
absolutely reliable, is the most exact given the current state 
of our knowledge. The nitrogen in the food and feces was 
determined using the Wiel-Warentrap method, while the 
Seegen method was used for urine; fat was extracted using a 
Soxhlet apparatus.

 The following results were obtained for the soybean diet 
for the two individuals (laboratory worker I. and physician 
A.N.A.): (Footnote: To the fi gures for nitrogen, fat and 
ash particles for the food of Dr. A.N.A., we added the fat, 
nitrogen and ash from the butter, 70 g., which was added to 
the soy concoction.)
 Page 338: These fi gures clearly show that absorption of 
nitrogenous and fatty substances in soybean is similar to that 
of peas, white bread and many other plant-based foods.
 According to experiments by Dr. Voroshilov, in 
consuming pea soup and jelly with bread and in drinking tea 
with sugar, an average of 12.3 to 19.9% of the unabsorbed 
nitrogen is excreted in feces; according to experiments 
by Rubner, in a diet of lentils, nitrogen loss is 32.4%; Dr. 
Sudakov has found that with a diet of boiled peas and 
vegetable oil, 20.8% of nitrogen is unabsorbed, and in 
a mixed diet of peas with butter, bread and tea it is only 
11.3%. Strumpell fi nds that with a diet of boiled lentils 
there is nitrogen loss of 40.2% in the feces, and with a diet 
of a pastry made of lentil fl our and milk, oil and eggs, it is 
only 8.2%. According to Sudakov, 20.8% of nitrogen is not 
absorbed from boiled peas; from corn, according to Rubner, 
it is 19.2%. The amount of nitrogen not absorbed from 
ordinary rye bread is 36.6% according to Buchinskiy, 30.4% 

according to Sudakov, and 32% according to Rubner; from 
rye bread made of whole grain it is 42.3%. Relative to other 
plant-based [p. 339] food substances, we know that from 
rice, for example, 25.1% of the nitrogen is not absorbed; 
32.2% from potatoes; and from 14.8% to 28.8% from 
buckwheat porridge. This sort of comparison of data already 
known from the literature clearly indicates that the soybean 
(bob) in terms of absorption of nitrogen, as a main nutritional 
component, are certainly not in last place in the ranks of 
plant-based foods and can be recognized as completely 
suitable for food.
 As a product very rich in nitrogenous and fatty 
substances, and with a comparatively very small quantity 
of water and fi ber, soybeans will doubtless be very useful 
for storage in large quantities for transportation over long 
distances, in making preserves, and so on.
 Recently a special type of coffee has appeared for sale 
in Petersburg under the name of “Chinese coffee,” prepared 
from soybeans, which for some reason is not indicated on 

the labels. The chemical composition of 
this coffee, according to our analysis, is as 
follows:
 Water, 4.25%
 Fatty substances, 19.33%
 Proteins, 37.28%
 Non-nitrogenous substances, 33.45%
 Ash, 5.69%
 This coffee contains a quite signifi cant 
quantity of nutritive substances and its taste, 
it seems to us, is fairly pleasant.

 Note 1. Translated by Shelley Fairweather-Vega, Seattle, 
Washington.
 Note 2. This is the earliest document seen (Jan. 2021) 
concerning nutritional trials using soy with human subjects. 
Address: Russia.

269. Watanabe, Eijiro. 1885. Tôfu no setsu [Theories on 
tofu]. Tokyo Kagaku Kaishi (J. of the Tokyo Chemical 
Society) 7:62-76. [Jap]
• Summary: Begins with a brief biography of the author by 
a friend named Sugiura. The author was an organic chemist 
employed at the Japanese patent offi ce, and this article is 
an analysis of the chemical composition of tofu, published 
in part for reasons of public health and hygiene. Address: 
Japan.

270. Harz, C.O. 1885. Landwirthschaftliche Samenkunde: 
Handbuch fuer Botaniker, Landwirthe, Gaertner, Droguisten, 
Hygieniker. Vol. II. [A collection of agricultural seeds: 
Handbook for botanists, farmers, gardeners, druggists/
pharmacists, and hygienists. Vol. II.]. Berlin: Verlag Paul 
Parey. 1362 p. See p. 688-99. Illust. Index. 22 cm. [14 ref. 
Ger]
• Summary: See page after next. Beginning on page 688 is 
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a long section titled on the Phaseoleae, or bean-like plants. 
Following a brief introduction, there is an overview of four 
major genera, starting with Soja Moench, the soybean. 
Within the species Soja hispida, the author creates two 
groups of “groups of races” (Rassengruppe) and gives his 
own classifi cation of 8 soybean varieties by seed structure–
fi rst presented in 1880 (which see). The fi rst group he calls 
“Rassengruppe I, der Soja platycarpa, Hrz.” Flat-seeded 
soybeans. The varieties are 1. olivacea (olive-brown 
soybean). 2. punctuata (speckled). 3. melanosperma (long, 
black seeds). 4. platysperma (from Martens, fl at black seeds). 

5. parvula (from Martens, small black seeds).
 The second group he calls “Rassengruppe II, der Soja 
tumida, Hrz.” Roundish or bloated / turgid seeds. 6. pallida 
(from Roxb. [Roxburgh] and Martens). 7. castanea (brown 
seeded). 8. atrosperma (black and round).
 Harz (now the artist) gives detailed illustrations (p. 
694) of the morphology of six different parts of the soybean: 
I. Pods, showing seeds inside of one. II. Seeds, including 
hilum. III. Section of the seed cut crosswise into halves. 
IV. Section of the seed cut lengthwise into halves. V. 
Cross section of the seed coat, showing the various layers, 
including palisade layer. VI. Cross section through the hilum 
(Nabelgegend). VII. One of the cells of the cotyledon fi lled 
with aleurone grains and fat. See next page. 
 Note: This is the earliest document seen (Jan. 2010) that 
mentions “aleurone” or “aleurone grains.” Aleurone (from 
the Greek aleuron, meaning fl our) is a protein found in the 
protein granules of maturing seeds and tubers.
 Tables show: (1) Details on seven samples of seeds of 
Soja tumida–6. pallida, including length, height, thickness 
(all in millimeters), and weight per 100 seeds (p. 692). (2) 
The nutritional composition of 19 different soybean samples 
reported by various previous investigators, including Carriere 
(1880, Paris), Knich [Kinch?, “The Chemic. News” 1879, 
Japan], Senff (1872), Zulkowski (1877), Eugling (1879), 
Weiske, Dehmel & Schulz (1879), Schwackhoefer (see 
Lehmann 1878), and Wein (1881). For each sample is given 
the percentage content of water, protein, fat, nitrogen-free 
extract, crude fi ber, and ash (p. 697). (3-4) Three analyses of 
soybean seeds conducted by Pellet (1880) on soybean seeds 
from China, Pressburg [part of Hungary], and Etampes, 
France (p. 697-98).
 Under Rassengruppe II, on page 696, Harz discusses the 
kernels of starch in soybeans: Starch kernels are not found in 
fully ripened seeds, but sometimes in insuffi ciently ripened 
seeds, as well as in the immature seeds in quantity / bulk 
(Menge). However they are small and have no similarity / 
resemblance to the typical beans and sweet peas. Soybeans 
harvested in Munich in 1882 were found to have ample 
amounts of starch [grains] in the cotyledon of up to 20 
microns in diameter.
 Also discusses: Chickpeas, peanuts (p. 638-43), and 
sesame seeds (p. 959-63).
 Note: Pressburg [Bratislava] became the capital of 
Slovakia in 1918. Address: Dr., Professor, Koenigliche 
Centralthierarzneischule und Privatdozent der Botanik an der 
technischen Hochschule zu Muenchen.

271. Jahresbericht Ueber die Fortschritte der 
Pharmakognosie, Pharmacie und Toxikologie (Jahresbericht 
der Pharmazie). 1885. Pharmakognosie: Arzneischatz des 
Pfl anzenreiches [Pharmacognosy: Accumulated knowledge 
of medicine concerning the plant kingdom]. 20:18-180. 
New Series. See p. 117. Publ. by Heinrich Beckhurts in 
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Goettingen. [1 ref. Ger]
• Summary: In the section on Papilionaceae (p. 113-25), 
there is a paragraph on Soja hispida (p. 117) which states: 
The fact was recently observed by Hanausek (see Jahresber. 
1883/4, p. 279) that in the soybeans, as it seems constant, 
there are starch granules. C.O. Harz confi rmed this several 
years ago. He grew soybeans in Munich.
 Note: Webster’s Dictionary defi nes pharmacognosy (a 
term fi rst used in about 1885) as “descriptive pharmacology 
dealing with crude drugs and simples.” Address: Professor, 
Koenigliche Centralthierarzneischule und Privatdozent der 
Botanik an der technischen Hochschule zu Muenchen.

272. Mene, Édouard. 1885. Des productions végétales du 
Japon [The vegetable products of Japan]. Paris: Au Siège de 
la Société Nationale d’Acclimatation. 592 p. Index. 24 cm. 
[34 soy ref. Fre]
• Summary: The title page states in small letters: Extrait 

du Bulletin de la Société Nationale 
d’Acclimatation, indicating that much 
of the material in this book is based on 
articles previously published in this French-
language Bulletin. However many other 
early books on Japanese agriculture have 
also been consulted and are carefully cited.
 In the Introduction, the author explains 
that he was appointed by the Society for 
Acclimatization to prepare this report on 
the vegetable products of Japan which had 
been exhibited at the Universal Exposition 
of Paris in 1878–in two parts. Those 
displayed by the Japanese fi rm Trocadero, 
and those displayed in the galleries of the 
palace at Champ-de-Mars. The author and 
many others were deeply impressed by this 
exhibition.
 Grains (class 69, p. 31): Wheat or rice 
are mixed with beans or peas and fermented 
to make shoyu and miso. Shoyu is one 
of the most widely used condiments in 
Japanese cuisine. The method of production 
is described briefl y. Among the condiments 
displayed in class 74 were a number of 
fl asks of shoyu from Tokyo.
 Legumes (p. 40-47): Discusses 
soybeans, tofu, azuki beans (Phaseolus 
radiatus var. subtrilobata, p. 42-44; incl. 
yayenari, red, white, black, and yellowish 
azuki, Dainagon azuki, azuki fl our, an, 
yokan), shoyu, soybeans (Pois oléagineux, 
Soja hispida, p. 45-46; incl. Kuro-mame 
{Black soybeans}, various colors and 
shapes of dry soybeans {green, yellowish, 
large yellowish, greenish black, brownish 
red, white, large red}).

 There is also a special, long section on soybeans (Soja 
hispida. O mame: Daizu; p. 270-83) and soyfoods. In the 
Japanese exposition, the display of useful products (tableau 
des productions utiles) designates: No. 24. Kuro-mame. 
Black-seeded soybeans, the size of an average sized haricot 
bean. No. 25. Shiro-mame. White-seeded soybeans, spotted 
/ fl ecked / speckled / mottled (tachetées) with gray. No. 26. 
Ao-mame. Greenish-seeded soybeans. No. 34. Gankui-mame. 
Black-seeded soybeans, fl ecked with white.
 The soybean (Le Soja) is cultivated in Japan, India, 
Ceylon, the Malacca peninsula [today’s Malaysia], the 
Philippine islands, Borneo, Java, the kingdom of Siam, 
Cochin China, Tongkin (Tong-King), and throughout China, 
primarily in Mongolia and in the provinces of Henan / 
Honan, Liaoning (Shenking), Shandong / Shantung, and 
Shanxi / Shansi (Chan-si).
 The Chinese exposition (class 73) contained samples 
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of all the varieties of soya cultivated in all the provinces of 
the empire. Nos. 2991 to 3000. Green, white, black, yellow, 
striped or variegated, and reddish soybeans, provided by 
the Chinese customs offi ce at Newchwang. Nos. 3014-16. 
Yellow, black, and green soybeans from the customs offi ce 
at Tientsin. Nos. 3058-61. Yellow, green, and black soybeans 
from customs at Yantai / Chefoo. No. 3091. Yellow soybean 
from customs at Chinkiang. Nos. 3013-19. White, red, black, 
and yellow soybeans from customs at Shanghai. Nos. 3125-
28. White, black, red, and green soybeans from customs at 
Wenzhou / Wenchow. Nos. 3152-56. White, green, and black 
soybeans from customs at Kao-hsiung (Takow).
 The soybean is one of the plants most widely used in 
Japan and China for both food and industrial purposes. As 
indicated previously, shoyu, miso, and tofu are indispensable 
to the Japanese diet. Samples of these products were 
displayed in the Japanese exhibit in class 74 (condiments and 
stimulants); they came from Tokyo and from the province 
of Hizen, mainly from the town of Nagasaki. In the Chinese 
exhibit, also in class 74, were samples of (soye) or (soya) 
which are similar to Japanese shoyu but are called Chiang-yu 
(Tsiang-yeou) in China. They were provided by the customs 
offi ces at Yantai / Chefoo, Ning-po, Wenzhou / Wenchow, 
and Canton. For aroma, the Chinese often add star anise, 
green anise, and orange peel. Chinese soy sauce is made 
from yellow soybeans (Houang-téou).
 Note: This is the earliest French-language document 
seen (April 2012) that uses the term Chiang-yu to refer to 
soy sauce.
 Note: This is the earliest document seen (Jan. 2006) 
describing a soy sauce made with star anise, green anise, 
orange peel or other spices or herbs outside of Indonesia.
 A detailed description of the method for making 
Japanese shoyu is given, excerpted from the book Le Japon 
à l’Exposition universelle de 1878 [Japan at the Universal 
Exposition of 1878] (1878, vol. II, p. 124). Additional 
excerpts concerning shoyu, miso, and tofu are taken from: 
Simon 1862, Kaempfer 1712, Bulletin of the Society for 
Acclimatization 1880 (p. 248), and Champion 1866.
 In France, Mr. Vilmorin and Dr. Adrien Sicard (of 
Marseilles), who are both involved with soybean cultivation, 
have prepared soy cheese (fromage de Soja) numerous times. 
Dr. Sicard has made both the white cheese [probably tofu] 
and the red cheese; the latter is rolled in a powder made by 
grinding red sandalwood (santal; Pterocarpus santalinus), 
mace, and cinnamon (p. 276).
 One of the most important soy products is the oil, 
which is obtained from the seeds–especially the large yellow 
soybeans that the Chinese call Houang-téou. The Japanese 
do not make soy oil (huile de Soja) but in China manufacture 
of this product gives rise to considerable commerce. Fremy 
(1855) found that soybean seeds contain 18% oil. The oil is a 
drying oil, yellow in color and with a special odor and a taste 
of dried legumes, similar to that of peas. It is used in cooking 

and illumination. In China, quite a few soy oil factories are 
found at Calfond in Henan, at Tsinan in Shantung, and at 
Tayeurn in Shanxi. But the center of soy oil production in 
China is Ning-po in Zhejiang / Chekiang. From the port 
of Ning-po and from a port on the island of Tcheou-chan 
[Zhoushan?] a large number of junks, carrying only soy oil, 
depart. Two other manufacturing centers are Newchwang 
and Chefoo. There follows a detailed description (p. 276-77) 
of how soy oil is obtained from soybeans.
 Another common use is as fermented black soybeans 
(Chi) which (according to Stanislas Julien) contain soybeans 
mixed with ginger and salt. Kiu-tsee is a fermented soy 
product made in Canton; it contains red rice, soybeans, and 
the leaves of Glycosmis citrifolia. The Chinese also make 
a pasta and a sort of vermicelli from soybean seeds named 
Hou-mi-téou.
 The stems and leaves make excellent forage. Black 
soybean seeds are often mixed with chopped soybean 
hay and fed to horses and mules in northern China and 
Manchuria.
 In Japanese and Chinese medicine, black soybean 
seeds, ground and made into a decoction, are used to combat 
asthma attacks.
 There follows a long history (p. 277-83) of the 
introduction of the soybean to Europe (starting at the Jardin 
des Plantes in Paris, in 1740 or 1779) and its acclimatization, 
based largely on articles from the Bulletin of the Society for 
Acclimatization. It includes a summary of the work of Prof. 
Haberlandt in central Europe.
 Also discusses: Japanese plum trees (Prunus mume) 
and umeboshi salt plums (p. 52-54, 466-67). Sesame seeds 
and sesame oil (p. 54-55). Amaranths (p. 63-64). Job’s 
tears (Coix lacryma; p. 214-15). Kudzu, kuzu powder, and 
kuzu cloth (Pueraria Thunbergiana; p. 283-85). Peanuts 
and peanut oil (Arachis hypogæa, Tojin-mame; p. 286-87). 
Sesame seeds and sesame oil (Sesamum indicum, Goma; p. 
518-20). Hemp and hemp oil (Cannabis sativa, Asa; p. 558-
59). Address: Médecin de la Maison de Santé de Saint-John 
de Dieu [Paris, France].

273. Paillieux, Auguste; Bois, D. 1885. Le potager 
d’un curieux. Histoire, culture et usages de 100 plantes 
comestibles, peu connues ou inconnues: Soya [The 
inquisitive person’s kitchen garden. History, culture, and 
uses of 100 edible, little-known or unknown plants]. Paris: 
Librairie Agricole de la Maison Rustique. 294 p. See p. 261-
65. 2nd ed. 1892. 3rd ed. 1899, p. 575-625. [1 soy ref. Fre]
• Summary: The fi ve-page section on Soya (p. 261-65) 
discusses its use primarily as a vegetable. For more about 
its broader uses, see Paillieux’s 1881 book titled Le soya, sa 
composition chimique, sa culture et ses usages. This section 
discusses: Englebert Kaempfer’s writings: “In Japan, this 
plant is named Daidsu and surnamed Mame, that is to say 
a food grain par excellence.” Cultivation trials with four 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    199

© Copyright Soyinfo Center 2021

varieties conducted by the Society for Acclimatization: (1) 
Soybean from China, cultivated in Hungary, imported by 
MM. Vilmorin-Andrieux and Co. The seed color is pale 
yellow and the hilum is brown. This is the earliest maturing 
variety we have seen. (2) Soybean of Etampes. These seeds 
were distributed in 1874 by the Society for Acclimatization. 
The seeds are light yellow and the hilum is white. The plant 
is beautiful, very strong and very productive, but a little late 
in maturing. (3) The green soybean, originating from Japan, 
has rather roundish green seeds and a brown hilum. Its is not 
as early as the soybean from China, mentioned above. (4) 
The light green soybean, with a white hilum, has somewhat 
fl attened seeds. It has come to us from both Japan and China. 
Its pods mature rather late. Vilmorin is importing more 
varieties, including a brown one. The variety in their 1880 
catalog seemed a bit late.
 There follow instructions for planting, cultivating, and 
harvesting soybeans (Soya). When the soybeans are fully 
developed, but before the pods begin to dry, they should be 
picked. At this stage they are as good as fresh fl ageolets–
though the pods are a bit diffi cult to remove.
 In the dried state, soybean seeds make a good food. 
Their taste is sweet and very agreeable. We have prepared 
them like ordinary white haricot beans. They should be 
soaked for 24 hours before cooking in water that is not hard, 
or in distilled water. For best results, add 3 grams per liter of 
soda crystals [sodium bicarbonate].
 Soya is without doubt the best of all the coffee 
substitutes. Many housewives serve a mixture of coffee and 
chicory each morning for breakfast. But [ground] roasted 
soybeans need not be mixed with anything. It gives a good 
coffee au lait whose aroma resembles that of Mocha–though 
it is not as strong. The soybean is cultivated in Tyrol [Tirol] 
and the Istrian Peninsula under the name of “coffee bean,” 
and we suppose this is also the case in Dalmatia and the 
south of Italy.
 Mr. Heuzé in his book Edible Plants (Plantes 
alimentaires) gives the soybean the name Dolic à café (the 
coffee bean) and says that it is cultivated in some points in 
the departments of Ariège and of Haute-Garonne; we have 
not been able to verify this. Recently we learned from Mr. 
Faivre, of Beaune, that the soybean had been introduced, 
about 12 years ago, at Allery, a commune in Saône-et-Loire 
[in east central France] by Father Cretin (M. l’abbé Crétin), 
and that its seeds were used like coffee beans by many 
families in the country.
 Mr. Faivre, an ardent and generous propagator / spreader 
of soya, sent us some seeds of the plant cultivated at Allery. 
They are brown and identical to those recently imported 
by Vilmorin. Finally, the engineer and head of one of our 
departments wrote us that he enjoys Soya each morning for 
breakfast, and that he prefers it to Mocha. He recommends 
roasting the seeds lightly.
 If gardeners will set aside a little space for Soya each 

year in their gardens, they will obtain, at no extra expense, 
the coffee needed each morning by their families.
 There is much more we know and could say about Soya. 
Worldwide, it occupies a place equal to wheat, corn, and 
potatoes. Indeed, it makes an excellent forage. It contains 
18% oil. The cake, which remains after the oil is extracted, 
makes a powerful fertilizer. Under various forms, these 
seeds become part of the daily food of hundreds of millions 
of people. They are also used to feed animals, especially 
millions of horses and mules.
 As numerous analyses have demonstrated, they 
constitute the richest and most complete food that one can 
desire. We recommend to the reader the recent work, done 
with great care by Pettet and Schou, in Revue des Industries 
Chimiques et Agricoles (1882).
 Contents: Introduction. Discussion of individual plants 
arranged alphabetically by their French names. For each 
plant is given, below the French name: Scientifi c name, 
early sources, and plant family. Some of the plants discussed 
include: Amaranth (Amarantus oleraceus). Glycine apios 
(legume family). The peanut (Arachis Hypogaea; Arachide, 
Pistache de terre) (p. 20-23). Daikon or Japanese radish 
(Raphanus Sativus, L. var; Daikon ou radis du Japon). 
Azuki bean (Phaseolus Radiatus; Haricot radié) (p. 102-
07; The section titled “A Java” mentions seasoning a dish 
with Ketjap, which it calls la sauce noire, or “black sauce”). 
Glutinous yam (Dioscorea Batatas; Igname). Konnyaku 
(Amorphophallus Rivieri; Koniaku). Kudzu (Pueraria 
Thunbergiana; Kudzu) (p. 154-64). White melon of Japan 
(Cucumis Melo; Shiro uri; Melon blanc de Japon). Myoga 
(Zingiber mioga; Mioga). Udo (Aralia cordata; Oudo). 
White quinoa (Anserine Quinoa; Chenopodium quinoa; 
Quinoa blanc) (p. 242-45). Chufa (Cyperus esculentus; 
Souchet comestible, Souchet sultan, Amande de terre) (p. 
256-61). Soya (Dolichos Soja; Soja hispida Moench; Glycine 
Soja; Soya) (p. 261-65). Bambarra groundnuts (Voandzeia 
subterranea; Voandzou) (p. 272-74). Table of contents (by 
both French name and scientifi c name). Address: 1. Member 
of la Société nationale d’Acclimatation; 2. Préparateur au 
Muséum. Member of the Société Botanique de France.

274. Sturtevant, E. Lewis. 1885. Report of the Director. New 
York State Agricultural Experiment Station, Annual Report 
3:10-188. For the year 1884. See p. 16-17, 37, 42-47, 101-
02.
• Summary: In a listing of seeds obtained from various 
seedsmen (including Vilmorin, Gregory, Thorburn, etc.), 
page 17 states: “May 1. From Hiram Sibley & Co., 
seedsmen, Rochester, N.Y. [New York], one quart of Soja 
beans.
 Two dairy cows (named Jem and Meg) were fed various 
rations during fi ve periods (p. 37-46). For each period the 
amount of albuminoid, crude fi ber, nitrogen free extract, 
and fat fed and digested were measured. The data for each 
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period is tabulated. During period III, the ration consisted 
solely of “grain and Soja bean fodder.” Detailed calculations 
(including the dung excreted) showed that the constituents 
of the Soja fodder were digested as follows: 70% of the 
albumen, 58% of the crude fi ber, 82% of the nitrogen free 
extract, and 54% of the fat (p. 45).
 The author concluded (p. 46-47): “This interprets that 
about twenty-six pounds of fodder corn was the equivalent 
of seventy pounds of ensilage, or seventeen pounds of Soja 
bean, or eighteen pounds of hay, or about four pounds of hay 
and fi fty pounds of potatoes, etc.” Likewise 100 lbs. of hay 
was equivalent to 94 lbs. of Soja bean fodder. Soja bean, or 
18 pounds of hay, or about 4 pounds of hay and 50 pounds 
of potatoes, etc. Likewise 100 lbs. hay was the equivalent 
to 94 lbs. Soja bean fodder. 100 lbs. fodder corn was the 
equivalent to 65 lbs. Soja bean fodder. 100 lbs. ensilage was 
the equivalent to 25 lbs. Soja bean fodder.
 In the section titled “Forage crops” (p. 101-02) we 
read: “The trials of forage crops were with Early Amber 
cane, Maize, and Soja bean. The Soja bean gave very 
unsatisfactory results, furnishing neither suffi cient forage 
for cutting nor seed. The cool season of last year prevented 
our Soja bean plants from ripening their seed, and hence 
the variety upon which we founded quite favorable reports 
became lost to us. The variety this year, although the dry 
seed looked the same as last year’s seed, yet gave us a low, 
little leafy and late plant. It seems useless to speak well or 
ill of this plant until the various forms which are sold under 
this general name of Soja bean shall receive more specifi c 
nomenclature.”
 Note 1. This is the earliest English-language document 
seen that uses the word “ensilage” in connection with soy 
beans, however the soy beans were not, apparently, made 
into silage.
 Note 2. This is the earliest English-language document 
seen that mentions “nitrogen-free extract,” which includes 
starch, sugar, gums, and the like. The nitrogen-free extract 
and fi ber soon came to be classed together under the name of 
carbohydrates. Address: A.M., M.D., Director of the Station, 
Albany, New York.

275. Welch, Adonijah Strong. 1885. Report on the 
organization and management of seven agricultural schools 
in Germany, Belgium, and England. Washington, DC: 
Government Printing Offi ce. 107 p. See p. 73-77. Made to 
Hon. George B. Loring, U.S. Commissioner of Agriculture.
• Summary:  See next 2 pages. The last section is titled 
“The Royal Agricultural College at Cirencester, England,” 
where the author visited on 8 Feb. 1884. The subsection 
titled “Work of the laboratory” (p. 73) describes seven types 
of current original research. including: “7. On the soy bean 
(Soja hispida), its chemical composition and value as a food.
 “The following is a detailed account of Prof. Edward 
Kinch’s description and analyses of the soy bean of China. 

I append his entire report of the results of this interesting 
investigation, because it not only shows the character of the 
work done in his laboratory, but indicates that this bean may 
be profi tably grown in some parts of the Western States. 
Indeed, the same bean was grown on the experimental 
grounds of the Iowa Agricultural College last year, and 
showed a very large yield.”
 Prof. Kinch’s report, titled “The Soy bean,” states: 
“This bean, sometimes known as the Japan pea and China 
bean, is the seed of the Soja hispida, Miquel (Glycine 
hispida, Moench; Dolichos Soja, Linné; Glycine Soja, 
Jaquin [Jacquin]), a plant of the natural order Leguminosae, 
suborder Papilionaceae, and tribe Phaseolæ. Its natural 
habitat appears to be China and Japan; it also grows in 
Mongolia and in India, in the Himalayas, and within the last 
few years it has been cultivated experimentally in several 
European countries. This bean is worth more than a passing 
notice, as it is the vegetable which approaches most nearly in 
its proximate chemical composition to animal food. This will 
be seen later on.
 “There are a great number of varieties of the soy bean 
known, which differ to some extent in the shape, size, 
and especially in the color of the seed, and in a few minor 
particulars, but which seem to vary comparatively little 
in chemical composition. Dr. C.O. Harz has classifi ed the 
principal varieties as follows:
 “Group I.–S. hispida platycarpa. 1. olivaeea. 2. 
punctata. 3. melanosperma (a. vulgans. b. nigra. c. 
renisperma. d. rubro-cincta). 4. platysperma. 5. parvula.
 “Group II.–S. hispida tumida. 6. pallida (Roxburgh). 7. 
castanea. 8. atrosperma.
 “These names suffi ciently indicate the nature of the 
variety as far as the seed is concerned.
 “The soy bean is extensively cultivated in the north of 
China, whence it is exported, to the southern provinces; it 
is here pressed for the sake of its oil and the residual cake 
largely used as a food for man and beast, and also as a 
manure.
 “In Japan it is known by names signifying the bean, and 
from it are made not only soy [sauce] but a paste known as 
miso, which is in constant request at nearly every meal, tofu, 
or bean cheese, and other foods used to a less extent. This 
bean cheese is also well known in China, and is obtained 
by extracting the legumin from the beans with water and 
precipitating it with brine. An analysis of it is given below.
 “These foods are most valuable additions to the dietary 
of the Oriental nations, and especially of the Japanese, who 
use so little animal food; they tend to supply the defi ciencies 
of the staple food, rice, in nitrogenous matter, fat, and also in 
mineral constituents.
 “The Buddhist priests, who are strictly forbidden to use 
animal food, consume considerable quantities of these beans, 
principally in the form of miso.
 “The soy bean fi rst attracted attention in Europe in 
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1873, when specimens from Japan, from China, and from 
India were shown at the Vienna International Exhibition 
[Vienna World Exhibition]. Dr. Forbes Watson, reporter on 
the products of India, called attention to it in the Catalogue 
of the Exhibits of the Indian Museum. Since then numerous 
experiments have been made on the European Continent 
on its growth, and also feeding experiments with the bean 
and its straw on different kinds of domestic animals have 
been prosecuted. Such experiments have been carried on by 
Wolling and Wein, at Munich; by Haberlandt, Lehman, Harz, 
Stahel, Zimmerman, Siewert, Wieski, and others, at various 
stations in Germany, Austria, and Hungary, and experiments 
have also been made in France and in Italy.
 “The proximate chemical composition of some of the 
different varieties, grown in different places, is now given 
and compared with some other foods of vegetable and 
animal origin.”

 Table 1, titled “Percentage composition of the soy bean,” 
gives the percentage of six constituents (water, nitrogenous 
matter [protein], fat, carbohydrates, fi ber, and ash) in seven 
different types of soy beans: Pale yellow (from Japan, China, 
Germany &c., India), brown, round black, and long black.
 “It has been shown by Levallois (Comptes-Rendus) that 
the soybean contains a special variety of sugar, many of its 
properties resembling mellitose; this constitutes about 10 
per cent, of the soluble carbohydrates. Of the nitrogenous 
matters nearly all is in the form of albumenoids; a small 
quantity, about 1 per cent., appears as a peptone-like 
body, and about one-tenth to two-tenths per cent. is non-
albuminoid.”

 Table 2, titled “Percentage composition,” compares the 
percentage content of the six constituents listed above for six 

foodstuffs: Peas, [common] beans, lupins, lentils, lean beef, 
and fat mutton.
 “These analyses show the greater richness of the soy 
beans in nitrogenous matter and in fat than the common 
bean and pea, and that, when the water is equalized, it 
more nearly approaches meat in proximate composition. 
The only leguminous seed of common occurrence, which 
contains more oil than this bean, is the earth-nut or ground-
nut, Arachis hypogæa, which is now so largely cultivated 
abroad for its oil and its cake. In order to compare the soy 
bean straw with hay and with other straws of like nature, the 
following average analyses are given:
 Table 3 (untitled) compares the percentage content of the 
six constituents listed above for six feeds: Meadow hay, bean 
straw, pea straw, lentil straw, soy bean straw, soy bean hulls.
 “A special variety of Soja hispida is cultivated in some 
parts of Japan as a fodder crop and cut just as the pods are 

fully formed. The hay made 
from this is much relished 
by horses, cattle, and sheep. 
A sample of a crop grown 
on the Imperial College of 
Agriculture Farm, Komaba, 
Tokiyo, gave on analysis:
 Table 4 (untitled) shows: 
Water 15.0%, nitrogenous 
matter 19.8%, fi ber 35.9%, 
ash 6.8%, carbohydrates and 
fat 22.5%. Total 100.0%.

 “It will be seen that this hay exceeds even lentil straw in 
the amount of nitrogenous matter it contains” (Continued). 
Address: LL.D., Ames, Iowa.

276. Welch, Adonijah Strong. 1885. Report on the 
organization and management of seven agricultural schools 
in Germany, Belgium, and England (Continued–Document 
part II). Washington, DC: Government Printing Offi ce. 
107 p. See p. 73-77. Made to Hon. George B. Loring, U.S. 
Commissioner of Agriculture.
• Summary: See page after next. Continued from page 76: 
“The following are means of various analyses made in Japan 
of food products obtained from the soy bean, and which are 

largely consumed there:”
 Table 5, titled 
“Percentage composition,” 
shows the percentage content of 
the six constituents listed above 
in four Japanese food products: 
White miso, red miso, bean 
cheese [tofu], and frozen bean 
cheese [dried frozen tofu].
 Note 1. This is the 

earliest English-language document seen (April 2013) that 
uses the term “frozen bean cheese” to refer to dried-frozen 
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tofu.
 “The ash of miso consists mainly of common salt, which 
is added in the process of manufacture.
 “The ash of the soy bean was found, as a mean 
of several samples, to have the following percentage 
composition. The composition of that of the straw is also 
given: Table 6 (untitled) lists the percentage composition of 
each of the following constituents in soy bean ash and soy 
bean straw ash: Potash, soda, lime, magnesia, ferric oxide, 
chlorine, phosphoric pentoxide, sulphur trioxide, and silica.
 “The crop takes from the soil a large amount of valuable 
mineral constituents, phosphoric acid and potash, as well as a 
large amount of nitrogen.
 “The results of the German and Austrian experiments 
show that where temperature is not too low, the result of the 
harvest as compared with that of ordinary beans or peas is 
exceedingly satisfactory.
 “The kinds most suited for cultivation there are the 
yellow, brown, round black, and long black varieties, i. e., 
pallida, castanea, atrosperma, and melanosperma, especially 
the fi rst three named. They require a vegetation time of 
about one hundred and fi fty days, during which the average 
temperature must be about 58º F. (14.3 C.), and number of 
heat units (the average temperature multiplied by the number 
of days) [Wärmesummen] about 2,100 C. They may be sown 
the beginning of May and harvested the end of September or 
even the beginning of October.”
 Note 2. This is the earliest English-language document 
seen (July 2019) that uses the term “heat units” in connection 
with soybeans.
 “The seeds should not be sown deeply, not more than 1 
to 1½ inches deep, and about eighteen plants to the square 
yard may be left after weeding and thinning out. The plants 
grow to a small bush about 2½ feet high, and produce pods 
with two to fi ve seeds. The most suitable soil is a peaty soil, 
or one containing a good deal of organic matter, and the next 
most favorable is a calcareous soil. Nitrate of soda has been 
found to be a good manure for the crop in Germany and 
also potash salts, especially potassium sulphate. Ammonium 

sulphate did not give as good 
a return as the same amount of 
nitrogen in the form of nitrate; 
on soils poor in organic matter 
it would probably be better to 
supply the nitrogen in some 
organic combination, such as 
rape-cake, shoddy, and the like. 
Phosphoric acid, especially as a 

dicalcic phosphate was a help on 
some soils.
 “Field experiments made 
by myself on this crop in Japan 
showed that wood ashes had a 
good effect, and that anything like 
an excess of nitrogen was very 

harmful to the yield of grain. In that country the plants are 
often sown on the dividing ridges between the plots of paddy 
and without any manure. The yield of seed and straw in the 
German experiments compares very favorably with that of 
peas and beans grown under the same conditions; from 2,000 
to 3,000 pounds of seed and from 5,000 to 10,000 pounds of 
straw per acre have been obtained.
 “Feeding experiments with the produce have been made 
with pigs, sheep, oxen, and milch cows, and with very good 
results. The bean is a most excellent addition to other foods, 
especially such as are defi cient in nitrogenous matter and 
fat. The digestion coeffi cients of the nitrogenous matters of 
the fat and of the non-nitrogenous matter of the soy bean, 
and also in the cake left after its pressure for oil, closely 
approximate to 90 in each case. As a mean of two direct 
experiments with soy bean straw, the digestion coeffi cients 
were found to be as follows: Nitrogenous matter 60.8, fat 
6.2, fi ber 33.6, and non-nitrogenous extractive matters 69.0. 
The hulls are rather less digestible.
 “The albuminoid ratio in the bean is about 1 to 2.3, 
in the straw 1 to 8.1, in the hulls about 1 to 20, and in the 
cake 1 to 1.3. An analysis of the cake shows: Water 13.4%, 
nitrogenous matter 40.3%, fi ber 5.5%, carbohydrates 28.1%, 
fat 7.5%, ash 5.2%. Total: 100.0%.” Note: This is the 
earliest document seen (Dec. 2020) that contains the term 
“albuminoid ratio.” It is later defi ned as “Nutritive ratio 
(NR): It is the ratio of the digestible protein to the sum of 
digestible carbohydrates and fat, the latter being multiplied 
by 2.25. It is also called albuminoid ratio.”
 “In good condition it would be a valuable addition to our 
feeding cakes, but it is too highly valued in the East to enable 
it to be imported to any extent at a profi t.
 “The soy bean plant has considerable power of resisting 
unfavorable climatic infl uences, as cold, drought, and wet; 
and appears to be particularly free from insect attacks, and, 
indeed, from all parasites; this last, if it continues, is by no 
means a slight advantage. The soy beans are eagerly bought 
by the natives of Southern Italy, an almost vegetarian race; 
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that they are easily digested I can speak from experience, 
having frequently used them on my table, cooked after the 
manner of haricots. Taking into account the great richness 
of these beans in valuable food constituents, their easy 
digestibility, the value of the straw, and the great probability 
of some variety being able to be acclimatized without great 
trouble, this Soja hispida is worth consideration. The bean 
would form an exceedingly useful addition to the food of the 
poorer classes, as a substitute for a portion of the animal food 
which in the kitchens of the laboring classes is so wastefully 
cooked. One use it has already found, not altogether to be 
commended, viz., after roasting, as an adulterant of and 
substitute for coffee.
 “We have procured seeds of several varieties direct 
from Japan, and of one variety from Germany, and these are 
now being cultivated in the botanic garden. They were sown 
rather late, and the month of June has not been favorable 
to their growth, but some of the varieties promise fairly.” 
Address: LL.D., Ames, Iowa.

277. Grisard, Jules. 1886. Extraits des procés-verbaux des 
séances de la société. Cinquième section. Séance du 26 
Janvier 1886 [Excerpts of verbal proceedings from meetings 
of the society. Fifth section. Meeting of 26 Jan. 1886]. 
Bulletin de la Societe d’Acclimatation 33:173, 187-88. Jan. 
[19 ref. Fre]
• Summary: The president of the Society, Henry de 
Vilmorin, is presiding at this section meeting. The vice 
president is Auguste Paillieux and the secretary is Jules 
Grisard.
 Mr. Paillieux reminds the audience that he had an 
analysis of the soybean (du Soya) made and, like Stachys 
affi nis (Crosne, an edible tuber fi rst imported from Japan 

to Crosne near Paris), it does 
not contain even a trace of 
starch. He even applied for a 
patent on its use as a food for 
diabetics, but he had to drop 
the patent, since the soybean 
contains inulin [a tasteless 
white polysaccharide / complex 
sugar], which converts equally 
to sugar.
 Mr. Marquiset reports on 
his cultivation of kudzu (see the 
Bulletin).
 Note: This is the 
earliest document seen (Dec. 
2020) concerning the use of 
soy in diabetic diets. Address: 
Secretary.

278. Ladd, E.F. 1886. 
Composition and relative 
digestibility of feeding-stuffs. 

American Chemical Journal 8(1):47-51. March.
• Summary: This article begins: “The chemical composition 
of American feeding-stuffs has, through the efforts of 
experiment stations and agricultural colleges, been quite 
thoroughly investigated. But chemical analysis reveals to us 
only the composition of the fodder–its potency, and not its 
nutritive value, which can only be known by a knowledge 
of its digestibility. The mere fact that two substances have 
nearly the same chemical composition will not warrant us 
in assuming that they are of like value for feeding. We must 
know the ease and effi ciency of digestibility as well as the 
chemical composition.”
 Table No. 1 (p. 49) contains 3 large columns and 12 
more detailed columns. Under the 1st large column, titled 
“Hay and coarse fodders,” “Soja hispida” is one of ten such 
products. For each of the hays and coarse fodders is given 
the “Fresh substance” and the “Dry substance” (with no 
water / moisture).
 Table No. 3 (p. 50) gives the “Digestion by pepsin 
solution” [of the albuminoids {proteins}] for the same “Hay 
and coarse fodders” shown in Table No. 1. For Soja hispida:
 Per cent of crude albuminoids, N x 6.25 = 10.68
 Per cent of true albuminoids = 9.56
 Per cent undigested = 2.57
 Per cent of crude albuminoids digested = 75.92
 Per cent of true albuminoids = 73.11.

279. Stingl, J.; Morawski, Th. 1886. Zur Kenntniss der 
Sojabohne [Toward knowledge of the soybean]. Monatshefte 
fuer Chemie 7:176-90. May. Presented at the meeting of 6 
May 1886. [1 ref. Ger]
• Summary: One of the most interesting seeds is the soybean 
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(Sojabohne), about which the highly-deserving scholar 
Friedr. Haberlandt in 1878 issued a detailed brochure [sic, 
book, Die Sojabohne. Vienna, Carl Gerold’s Sohn] which left 
a great impression on farmers and chemists.
 In the winter of 1879 J. Stingl and Frz. Gruber of the 
state trade and technical school (Staatsgewerbeschule) in 
Czernowitz [the capital of Bukowina in Austria-Hungary] 
undertook an exhaustive study of the soybean, and 
investigated the proximate composition of this legume. 
(At that time the cultivation of this bean in Bukowina was 
eagerly recommended by the Secretary of the Chamber of 
Commerce in Czernowitz, Mr. Mikuliez.) This research was 
unfortunately never published, since the two researchers 
were called to other positions. As proof of the fact that they 
had already studied the composition of the soybean at that 
time, they were granted a privilege (Privilegium) No. 11017 
on 25 July 1880 for “A process for the use of the soybean in 
the preparation of an artifi cial yeast (Kunsthefe) or leaven 
for factories making spirits and pressed yeast, and the use 
thereof as the medium promoting fermentation and alcohol 
production.”
 In the description of the patent (Patentbeschreibung) 
it is shown that the soybean contains: (1) Large amounts 
of fermentable sugars, and (2) A diastatic ferment (ein 
diastatisches Ferment) [enzyme]. The latter, as well as the 
diastase of barley malt, are capable of saccharifying starch. 
Based on these facts, as well as on the soybean’s large 
content of nutrients for yeasts, Stingl and Gruber justifi ed the 
usefulness of the soybean for the purposes indicated in the 
patent (Patente).
 The abundant presence of the diastatic ferment in the 
soybean (des diastatischen Fermentes {Enzyms} in der 
Sojabohne) has not heretofore been mentioned by any of 
the investigators in their studies, and the content of various 
sugars in the soybean, caused studies made at that time, 
then interrupted, to be resumed and brought to the general 
attention.
 The diastatic ferment was found to be present to a 
greater extent than in many other leguminous seeds. This 
ferment is said to have a powerful action upon starch, two-
thirds of which it converts into sugar, and one-third into 
dextrin–whereas the enzyme of barley malt gives much less 
glucose and much more dextrin when the quantity of malt 
is small. Stated differently: The authors found a very small 
quantity of starch in the soybean, the formation of which 
they attributed to the very active diastatic ferment.
 As a complete picture of the composition of the soybean, 
Stingl and Gruber found the following:
 Fatty oil (Fettes Oel) 18.5%
 Protein (Eiweiss) 34.8%
 Resin or gum (Harz) 0.8%
 Sugars (Zucker) 12.0%
 Other water-soluble nitrogen-free substances 4.7%
 Pectin-bodies (Pectinkörper) 2.4%

 Cellulose (Cellulose) 10.9%
 Water (Wasser) 11.8%
 Ash (Asche) 5.4%.
 Total 101.5%.
 They also reported the presence of about 2% of a 
mixture of different sugars which could be easily fermented. 
They state that the sugar found in the soybean bears the 
closest resemblance or analogy to lactose. This sugar 
ferments rapidly and entirely in the presence of the yeast of 
beer and gives some glucose.
 As a conclusion to our statements about the soybean 
(Sojabohne), we would like to summarize the most important 
results of our trials in the following sentences:
 1. A very effective diastatic enzyme (diastatisches 
Ferment) is present in the soybean through which the 
soybean exceeds any raw crop that is known thus far with 
regard to saccharifying power (verzuckernde Kraft).
 2. Even if the soybeans are applied in small 
quantities, the diastatic enzyme of the soybean transforms 
approximately two thirds of the converted starch into sugar 
and approximately one third into dextrin. In this ratio, it is 
similar to the diastatic enzyme of raw barley and differs from 
that of the enzyme of barley malt, which forms all the more 
dextrin and all the less sugar, the smaller the amount of malt 
in comparison to the amount of starch upon which it is to 
have an effect.
 3. Soybeans contain only very low quantities of dextrin. 
The extractive substances that are required for dextrin are a 
mixture of different types of sugar which occur in the amount 
of approximately 12% in the soybean and are distinguished 
by easy fermentability (Vergährbarkeit).
 4. The presence of diastatic enzyme with a powerful 
effect may also be considered to be an explanatory reason 
for the low content of starch (Stärkemehl) in the soybean 
and for the occurrence of this starch in such small seeds that 
the largest, as Meissl and Becker indicate, do not reach the 
fraction of rice starch in size.
 Note 1. The conclusion above was translated by Philip 
Isenberg (MM, CT), Long Beach, California.
 Note 2. This is the 2nd earliest document seen (Sept. 
2019) that uses the term “enzyme” in connection with 
soybeans, or that mentions enzymes (diastatic) contained in 
soybean seeds. It is also the earliest document seen (Nov. 
2020) that mentions “pectin” or “pectins” in connection with 
soybeans.
 Note 3. Bielitz (also spelled Bielsko) is a city in south 
Poland in Katowice province, on the Biala River.
 An 1864 gazetteer shows that “Czernowitz” is a 
Kreisstadt [chief town of a district] in Austria-Hungary. 
An 1880 gazetteer gives three spellings for this town, still 
in Austria: Czernowitz, Tschernowitz, or (more correctly) 
Czernowize. It is the capital of Bukowina near the Pruth 
[Prut] River, 146 miles southeast of Lemberg. As of 1998 
the city, whose name is spelled Chernovtsy or Chernivtsi, 
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is in the southwestern Ukraine. Address: Laboratorium der 
Staatsgewerbeschule, Bielitz [Bielsko, Poland].

280. Stingl, J.; Morawski, Th. 1886. Zur Kenntniss der 
Sojabohne [Toward knowledge of the soybean (Abstract)]. 
Chemiker-Zeitung Chemisches Repertorium 10(19):140. June 
20. [1 ref. Ger]
• Summary: A German-language summary of the following 
German-language article: Stingl, J.; Morawski, Th. 1886. 
“Zur Kenntniss der Sojabohne [Toward knowledge of the 
soybean”]. Monatshefte für Chemie 7:176-90. April.
 Note: This is the earliest abstract seen (Oct. 
2001) that mentions soy. Address: Laboratorium der 
Staatsgewerbeschule, Bielitz [Bielsko, Poland].

281. Stingl, J.; Morawski, Th. 1886. Zur Kenntniss der 
Sojabohne [Toward knowledge of the soybean (Abstract)]. 
Chemisches Central-Blatt Repertorium 17(38):724. Sept. 22. 
[1 ref. Ger]
• Summary: A German-language summary of the following 
German-language article: Stingl, J.; Morawski, Th. 1886. 
“Zur Kenntniss der Sojabohne [Toward knowledge of 
the soybean”]. Monatshefte für Chemie 7:176-90. April. 
Address: Laboratorium der Staatsgewerbeschule, Bielitz 
[Bielsko, Poland].

282. Tamari, Kizo. 1886. Vegetables in Japan. Transactions 
of the American Horticultural Society 4:77-80. For the year 
1886.
• Summary: “Peas and beans are so numerous in varieties 
that they can not be easily described. Besides common 
cultivated peas and beans, we have asparagus beans with 
long and tender pods, ensiform beans [shaped like a sword 
blade], many kinds of kidney beans and soy beans (soya 
hispida), etc. Some [such as soy beans] are used green, in 
pod, and the seeds are mostly used for making different 
kinds of cakes [confections] or as parched beans” [soynuts / 
irimame].
 Note 1. This is the earliest English-language document 
seen (Dec. 2012) that uses the term “parched beans” to refer 
to soynuts.
 The most important crop among our pulse is the soy 
bean. The annual product is about the same as that of wheat, 
viz.: eleven and one-half [11.5] million bushels. This large 
amount is consumed in three different forms in our culinary 
uses, viz.: miso, shioyu [shoyu] and tofu. The fi rst and 
second are made of the beans, wheat or barley, common salt 
and water; the fi rst in the form of paste, and the second a 
liquid, commonly called Japanese sauce. The third is a white 
mass, made by coagulating extract juice of the bean with a 
solution of epsom [sic, Epsom] salts. This is called Chinese 
cheese by the English.”
 Note 2. This is the 2nd earliest English-language 
document seen (April 2013) that uses the term “Chinese 

cheese” to refer to regular (nonfermented) tofu.
 “Tofu is very extensively and commonly used, 
especially among those living apart from the seacoast, and 
where they can not get fresh fi sh, this is cooked and used 
as a substitute for fi sh. This bean is exceedingly rich in 
nitrogenous substances. It contains about thirty-seven per 
cent. of albuminoids, or over three times as much as wheat, 
barley, or oats, and one and a half times as much as peas or 
beans. So far, our people are the most extensive consumers 
of pulse of any people in the world. It seems to me that it 
is caused by the demand for nitrogenous food, which was 
almost excluded from animal food besides fi shes on our 
table.”
 Note 3. The latter refers to the fact that Buddhism in 
Japan prohibits the consumption of four-legged creatures.
 Note 4. This volume is a report of the seventh annual 
meeting, held at Cleveland, Ohio, September 7th to 10th, 
1886. Address: Japan.

283. Kellner, O. 1886. Zusammensetzung Japanischer 
landwirthschaftlicher und technischer Producte und 
Materialien [Composition of Japanese agricultural and 
technical / industrial products]. Mittheilungen der Deutschen 
Gesellschaft fuer Natur- und Voelkerkunde Ostasiens 
(Yokohama) 4(35):205-22. Nov. [Ger]
• Summary: Tables show the chemical / nutritional 
compositions of 165 Japanese foodstuffs and beverages, 
including: (1) Rice (Oryza sativa), Panicum millet, Sorghum 
saccharatum, wheat (Triticum vulgare), barley (Hordeum 
vulgare), Job’s tears (Coix agrestis), ruscus-leaf bamboo 
shoots (Bambusa kumasasa), maize (Zea mays).
 (2) Azuki (Phaseolus radiatus), Buff-bean (Canavalia 
incurva), Daizu / soybean (p. 208), (Soja hispida), (Dolichos 
unifl orus), (Dolichos cultratus), (Dolichos umbellatus f. 
volubils), (Dolichos umbellatus seminibus albis nigris), 
peanut / groundnut (Arachis hypogaea), sesame seed 
(Sesamum orientale), perilla seeds (Perylla ocymoides), kaya 
or Japanese torreya (Torreya nucifera), Japanese camellia 
(Camellia Japonica).
 (3) Three types of soy sauce (p. 209).
 (4) Satsua imo, Sato imo, Nagaimo, Kashiu imo, Oniuri, 
konnyaku, gobo, take-no-ko (bamboo shoots).
 (4) Daikon, Kabura, ninjin, hasu, kuwai, nasu, to-nasu, 
matsutake mushroom. shiitake mushroom, shoro, yenoki-
take [enokitake mushroom].
 (5) Composition of tea leaves picked every 15 days from 
May to Nov.
 (6) Kudzu, Kusa-fuji, tojin-mame, hagi, kari-mame, 
hiye, kaya, sasa, rozoku, sweet potato (satsuma imo), 
Japanese eggplant (nasu), wata.
 (7) Uruchi, okabo, karasu mugi, mugi, kibi, hiye, awa, 
uruchi.
 (8) Nishin, shimekasu, ishiko, umeboshi, hitode, kombu 
(Laminaria japonica).
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 (8) Various natural fertilizers.
 (9) Sake massamune, sake oiran, sake hayaremasu, 
mirin, shirosake, weisser kofuwein, Sakurada Beer. Address: 
Japan.

284. Ladd, E.F. 1886. Pepsin vs. animal digestion. American 
Chemical Journal 8(6):433-36. Dec.
• Summary: This article begins: “In a previous number of 
this Journal I gave the result of trials in the artifi cial digestion 
of the albuminoids of our feeding-stuffs; in this I propose to 
give data showing the reliability of the method, and the close 
correspondence of results to those of the German trials for 
similar feeds, and to the few experiments made by American 
investigators in animal digestion.
 “From Kuhn’s tables (Footnote: Armsby’s Manual of 
Cattle Feeding) of digestibility I give the column of averages 
for all substances similar to those of my own trials. While his 
are, in many cases, the average for several trials showing a 
wide range of digestibility, my own, only trials in duplicate 
of a single sample. Had I made more determinations, using 
different samples, no doubt the differences between our 
coeffi cients would be even less than they now are.”
 Page 434: “I also had a chance to make a trial with a 
small sample from the same material used in two of the 
digestion experiments at the New York Experiment Station 
(Footnote: Third Annual Report for 1884). A small sample of 
the Soja hispida bean fodder, also of the corn fodder used in 
these experiments, that had been taken for analysis, remained 
on hand when I began my experiments in pepsin digestion. 
These I tested, with results as follows below:
 Corn fodder. Soja fodder.
 Pepsin digestion,... 54 75
 Animal digestion,... 49 70
 “Had I made trials with samples taken each day 
of the digestion experiment, or a single trial of all the 
samples mixed, the small difference between the digestion 
coeffi cients for the animal and pepsin method might have 
been even less. I say small difference, for small it is as 
determined in nitrogen, the fi ve per cent. difference in the 
soja fodder representing but one-tenth of one per cent. 
of nitrogen; according to Armsby (Footnote: Wisconsin 
Exp. Station Report, 1886, p. 137), but little more than the 
probable error for a single determination in fodder analysis 
for the nitrogen, and less than the probable error in animal 
digestion.” Address: Geneva, New York.

285. Podoba, Ivan Grigor’evich. 1886. Soya [Soya]. Trudy 
Russkogo Obshchestva Okhrany Narodnogo Zdorov’ya 
(Scholarly Works of the Russian Society for the Protection of 
Public Health) p. 370. [Rus]*
• Summary: Mr. Podoba made a biscuit (dried-crust rusk, or 
zwieback) using soybeans as an ingredient. The composition 
was: Water 11.43%, albumin [protein] 24.57%, fat 9.16%, 
cellulose 5.10%, non-nitrogenous materials 47.09%, ash 

4.62%. During a four day experiment he fed this biscuit to 
fi ve children with morning tea, at 9:00 a.m. The children 
would usually start asking for food at noon, but with this 
biscuit they were not hungry until 2:00 p.m.

286. Church, Arthur Henry. 1886. Food-grains of India. 
London: Published for the Committee of Council on 
Education by Chapman and Hall, Ltd. 180 p. See p. 140-
44. Illust. Index. 27 cm. 35 plates, with Fig. 26 being of the 
soybean. South Kensington Museum science handbooks. 
With 23-page supplement, 1901. Reprinted in New Delhi, 
India in 1983 by Ajay Book Service. [17 ref]
• Summary: “The soy-bean. Glycine Soja, Sieb. and Zucc. 
Synonyms–Soja hispida (Moench.); Dolichos Soja (Linn.); 
Soja angustifolia (Miq.). Hind. [Hindi]–Bhat, Bhatwan. 
Punjab [Panjabi]–Bhút. Beng. [Bengali]–Gari-kulay. Naga–
Tsu-dza.
 “This important bean is the seed of Glycine Soja, a 
small, sub-erect, trifoliate, hairy annual, with pods generally 
3 to 4-seeded. It belongs to the natural order Leguminosae, 
sub-order Papilionaceae, tribe Phaseoleae, and sub-tribe 
Glycineae; 5 genera are included in this sub-tribe. Glycine 
contains about 12 species, chiefl y Australian, but 3 are 
Indian, namely G. javanica, G. pentaphylla, and our present 
species.
 “The soy-bean forms a considerable article of food in 
China and Japan. Since 1873 it has been successfully grown, 
as an experiment, in some of the warmer parts of Europe. 
It is widely spread in the outer Himalaya, and tropical 
regions from Kumaun to Sikkim, and the Khasir [Khasia / 
Khasi Hills], and the Naga Hills to Upper Burma. It is often 
cultivated, rather largely in Busti and Gorakhpur [in today’s 
Uttar Pradesh], Patna, and Purniah [Purnea] Districts [both in 
today’s northeast India].
 “This crop is generally grown by itself; the seeds are 
sown from June to September; the harvesting takes place 
between November and January. It is consequently a kharif 
crop. The seeds should be placed at a depth not exceeding 
1 to 1½ inch; 18 plants may be left, after weeding and 
thinning, to the square yard. A peaty soil, or one rich in 
organic matter, suits the plants best; a calcareous soil is 
also favourable to its growth. Sulphate of potash is a good 
manure, nitrogen may be supplied either as nitrate of soda 
or, in the case of soils poor in organic matter, in the form 
of rape or mustard cake, but it is rarely needed, while 
large applications of nitrogenous manure exert a distinctly 
injurious effect upon the yield of beans. So far as we know, 
this very important, vigorous, and productive pulse is not 
attacked by any insect or parasitic fungus.”
 A full-page illustration (p. 141) shows the upper part of 
a soy-bean plant, with fl owers and a lengthwise cross section 
of one of the pods.
 “Very few vegetable products are so rich as this 
bean at once in albuminoids and in fat and oil, the former 
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constituent amounting to 35 per cent., and the latter to 19. 
The cultivation of the pale large-seeded varieties should be 
extended.”
 A table titled “Composition of soy-beans” (p. 143) 
shows that the seeds contain 35.3% protein, 18.9% fat, 4.6% 
ash, 11.0% moisture. “The nutrient-ratio is here about 1:2, 
while the nutrient-value is 105. Potash forms nearly one-
half, and phosphorus-pentoxide one-third of the ash of the 
soy-bean. Ripe soy-beans require long soaking, preferably in 
warm water, in order to render them soft.
 “In China and Japan three preparations are extensively 
made from the soy-bean. Soy sauce is the best known of 
these, but more important are the soy or bean cheeses, and a 
kind of paste. The beans are sometimes pressed for the sake 
of the oil they yield; the residual cake forms an extremely 
rich cattle food, containing as it does 40 per cent. of fl esh-
formers and 7 per cent. of oil. The soy-bean may also be 
grown as a fodder plant. If cut just when the pods are fully 
formed it makes an excellent hay, superior to that of the 
lentil.”
 Note 1. This is the earliest English-language document 
seen (April 2013) that uses the term “bean cheeses” or (by 
implication) “soy cheeses” to refer to tofu.

Webster’s New Geographical Dictionary (1988) defi nes 
Bengal (earlier Bengal Presidency) as a former province in 
northeast British India, and now a region encompassing West 
Bengal, India, and Bangladesh. The capital was Calcutta, 
located on the Hooghly River about 90 miles from its 
mouth. Calcutta is now the capital of West Bengal, India. 
Dhaka (Dacca) is the capital of Bangladesh. Bangladesh was 
formerly East Bengal (part of India, 1700s-1947), then East 
Pakistan, 1947-1971. It became Bangladesh in 1971.
 This one of the earliest document seen (March 2001) 
that clearly refers to soybeans growing in Burma, but it is not 
clear whether these are cultivated or wild soybeans.
 Page 127 discusses “The Pea-Nut. Arachis hypogaea, 
L.” Six local vernacular names are given. “This plant is 
probably of American origin, although it has long been 
cultivated in India, on the West Coast of Africa, and in many 
other tropical countries. There is a similar plant, Voandzeia 
subterranea [Bambara groundnut], allied to Vigna, which 
grows under the same conditions.” The composition of pea-
nuts (in 100 parts and in 1 pound) is given. “Half the weight 
of pea-nuts is oil... Pea-nuts, after the greater part of the oil 
has been extracted by pressure, yield a cake well adapted 
for feeding cattle.” An excellent full-page illustration (line 
drawing, p. 126) shows the pea-nut plant with seeds growing 
under ground and details of fl owers and seeds. 
 Note 2. This is the earliest document seen (March 2001) 
that mentions Voandzeia subterranea. Webster’s Third New 
International Dictionary has an entry for “voandzeia: [NL, 
from Malagasy voandzou]. A genus of tropical creeping 
herbs (family Leguminosae) with trifoliate leaves and small 
axillary fl owers.” We later learn that one species, Voandzeia 

subterranea (L.) Thouras, is called the Bambara groundnut. 
The Bambara are a Negroid people of Upper Niger.
 Note 3. This is the earliest English-language document 
seen (Oct. 1999) that contains the term “nitrate of soda” (as a 
fertilizer) in connection with soy-beans. It was later renamed 
“sodium nitrate.”
 Note 4. This is the earliest document seen (Oct. 2002) 
that uses the word “kharif” to refer to the rainy season in 
South Asia.
 Note 5. A long, positive review of this book appeared 
in the Times of India (25 Dec. 1886, p. 4), which mentioned 
that even though Church had never been to India, he derived 
his knowledge from reliable sources. The word “soy-beans” 
appeared twice in the review. Address: Prof. of Chemistry, 
Royal Academy of Arts, London.

287. Jahresbericht ueber die Fortschritte der 
Pharmakognosie, Pharmacie und Toxicologie (Jahresbericht 
der Pharmazie). 1886. Papilionaceae: Soja hispida 
[Papilionaceae: Soybeans (Soja hispida) (Abstract)]. Vols. 
43 and 44. p. 278-80. (Vols. 18 and 19 for the years 1883 and 
1884 in the New Series). [2 ref. Ger]
• Summary: A German-language summary of two German-
language articles on the composition of the soybeans: (1) 
Meissl, E.; Boecker, F. 1883. Ueber die Bestandtheile 
der Bohnen von Soja hispida [On the constituents of 
soybeans]. Sitzungsberichte der Kaiserlichen Akademie 
der Wissenschaften. Mathematisch-Naturwissenschaftliche 
Classe (Wien) 87(Part 1):372-91. Presented at the session of 
April 19.
 (2) Hanausek, T.F. 1884. Ueber das Vorkommen von 
Staerkemehl in der Sojabohne [On the presence of starch in 
soybeans]. Zeitschrift des Allgemeinen Oesterreichischen 
Apotheker-Vereines (Vienna) 22(31):474-75. Address: 
Goettingen.

288. Kellner, O[skar Johann]. 1886. Fuetterungsversuche mit 
Schafen ueber die Verdaulichkeit verschiedener Futterstoffe: 
Sojabohnenheu, Sojabohnen [Feeding trials with sheep 
on the digestibility of various feedstuffs / fodders]. 
Landwirtschaftlichen Versuchs-Stationen 32:72-89. See p. 
82-84, 87-89. [5 ref. Ger]
• Summary: In this early feeding trial, sheep (incl. Merino 
sheep) were fed soybean hay and seeds (Sojabohnenheu 
and Sojabohnen). Section 4 is titled “Composition and 
digestibility of soybean hay” (p. 82-84). Tables show the 
following values with the pods still attached (Schoten eben 
angesetzt) on a moisture-free basis. Year of investigation: 
1882. Proteids 16.91%. Crude fat 2.56%. Nitrogen-free 
extract 31.28%. Crude fi ber 42.29%. Ash 6.96%.
 Section 6, titled “Composition and digestibility of the 
soybean” (p. 87-89), contains four tables (without titles).
 Note 1. This is the 2nd earliest soy-related publication 
seen (July 2020) by Dr. Kellner (lived 1851-1911). He was a 
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prolifi c writer. In the Catalog of Scientifi c Papers compiled 
by the Royal Society of London, from 1800-1883 he had 6 
references, from 1874-1883 he had 13 references, and from 
1884-1900 he had 29 references as the sole author and 22 
additional references where he was the senior author with 
other authors, mostly on livestock and their feeds. In the 
Dictionary Catalog of the National Agricultural Library: 
1862-1965, he has 98 references.
 Note 2. This periodical is also titled: Mittheilungen aus 
dem agriculturchemischen Laboratorium zu Tokio. Address: 
Agricultural-chemical Lab., Tokyo [Japan] (Aus dem 
agriculturchemischen Laboratorium zu Tokio).

289. Morawski, Th.; Stingl, J. 1887. Ueber die Natur der 
Zuckerarten der Sojabohne [On the nature of the types of 
sugar in the soybean]. Monatshefte fuer Chemie 8:82-84. 
Presented at the meeting of 3 Feb. 1887. [Ger]
• Summary: In our investigations of the soybean (Sojabohne) 
(this report, Vol. 93, Part II, May; d. Ber. Bd. XCIII, Abth. 
II, Maiheft) we found that, in contrast to the indications by 
other authors, the soybean contains around 12% sugar. For 
the characterization of the sugar of the soybean, we indicated 
there some general reactions and reserved for ourselves the 
more precise study of the nature of the sugar in the soybean. 
We have now carried out these experiments and arrived at the 
results contained herein that are worthy of being recorded.
 As far as the purifi cation and possible separation of the 
carbohydrates that are present in the soybean are concerned, 
after a variety of other attempts, in the end the path was 
pursued to precipitate with barium hydroxide (Barythydrat) 
and to saturate with carbonic acid (Kohlensäure), with these 
operations being repeated twice. Upon evaporation, a mildly 
yellow colored syrup was created which was absorbed 
(aufgenommen) with 90 percent alcohol.
 Ether was then added in batches to this alcohol solution. 
The liquid became turbid, and overnight a syrupy layer 
separated out. After that was separated from the alcohol-
ether liquid, then ether was added once again and then again 
a syrup-like excretion was obtained. This operation was then 
repeated three times until fi nally, upon the further addition 
of ether, nothing more separated out. Then, from this liquid 
containing ether, the ether and the alcohol were distilled out, 
and in that way, a syrup was obtained again which, as with 
all of the earlier syrups that were precipitated by means of 
ether, was placed in a glass dish to crystallize. In the fi rst 
three precipitation fractionations (Fällungsfractionen), 
nothing was to be seen of a formation of crystals, even 
after four months. On the other hand, very well formed 
crystals showed themselves in the last two lots that had been 
separated with the ether, and in particular in the residues 
which remained after the distillation out of the ether alcohol 
(Ätheralkohol). The syrup drained away from the crystals 
easily and the latter could be recrystallized from hot 95% 
alcohol, whereby they were diffi cultly soluble and remained 

completely colorless. This crystallized sugar was recognized 
by means of detailed experiments as sucrose (Rohrzucker), 
as is to be shown by means of experiment results that shall 
be cited later on.
 With regard to the part that did not crystallize, which 
began to amorphously solidify after months of standing in 
the air, no defi nite results could be obtained. In consideration 
of the fact that was observed by Levallois of the formation 
of mucic acid (Schleimsäure) with the treatment of the 
mixture of sugars that are contained in the soybean with 
nitric acid (Salpetersäure), we found that sugar contained in 
the syrupy part gives this characteristic reaction. With regard 
to this sugar from the soybean that does not crystallize, we 
would still like to remark that it has a higher capacity for 
polarization (Polarisationsvermögen) than sucrose does 
which, however, is reduced very much through inversion. 
In addition, the amorphous sugar is much more diffi cult to 
invert than sucrose is. If inversion is carried out according 
to Clerget’s method, then much less dextrose or invert sugar 
is always obtained than corresponds to the quantity of sugar 
that is contained in the solution which was not inverted. 
If the inversion is carried out with diluted sulfuric acid by 
means of heating in a water bath for three hours, then the 
reduction of the Fehling’s solution (Fehling’sche Flüssigkeit) 
is a stronger one, but it still continues to provide values that 
are too small to be able to infer a complete transformation of 
the sugar into dextrose and fructose [or levulose] (Lävulose).
 To return to the crystallized sugar as mentioned above, 
the experiments as described below show that it is sucrose 
(saccharose). Upon drying at 110º[C], the air-dried crystals 
did not undergo any change whatsoever. The solution of 
this sugar in water provides only traces of a reduction with 
Fehling’s solution (Fehling’sche Lösung), while on the 
other hand, a very strong reduction was provided after the 
inversion with hydrochloric acid (Salzsäure) according to 
Clerget’s method (Clerget’s Verfahren). A solution of this 
sugar was polarized and, in the Soleil-Scheibler apparatus, 
shows a right-handed rotation (Rechtsdrehung) of 15º. This 
solution was inverted, and it was determined by means of 
reduction with Fehling’s solution that 100 cc of this liquid 
contains 3.934 g of sugar. From the right-handed rotation as 
described above, a sugar content of 3.907 g emerges. If the 
quantity of sugar that is found through inversion is assumed 
to be the correct one and the specifi c rotation capacity is 
calculated from it, then what is arrived at is the fi gure 66.2, 
which therefore concurs very well with the specifi c rotation 
capacity of sucrose.
 After the inversion, the left-handed rotation that is to 
refer to the original volume should amount to 6.6º, and 5.5º 
was found.
 By means of these experiments, the presence 
of abundant quantities of sucrose in the soybean has 
consequently been established without a doubt.
 Note 1. Translated by Philip Isenberg (MM, CT), Long 
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Beach, California.
 Note 2. This is the 2nd earliest document seen (April 
2020) concerning the presence of cane sugar / sucrose in 
soybeans.
 Note 3. The full names of the authors of this study are: 
Theodor Morawski & Johann Stingl. Address: From the 
laboratory of the Imperial-Royal State Trade School [k.k. 
Staatsgewerbeschule] in Bielitz [today’s Bielsko-Biala, 
Poland].

290. Otago Witness (New Zealand). 1887. Miscellaneous. 
Feb. 11. p. 8.
• Summary: From The Standard: “The cultivation of the 
Soy bean (Soja hispida), extensively used in Japan, is being 
recommended in the United States, where it has been tried 
on a small scale. It is a round, yellowish-white bean, which 
is constituents is said to come nearer to animal food than 
any other vegetable. According to an article published at the 
Educational Museum of Tokio, this bean was fi rst raised in 
China about 200 years B.C. [sic, 11th century BC] and its use 
in Japan dates back to the fourteenth century [sic, at least the 
8th century]. In the latter country it is chiefl y used as ‘tofu’ 
or bean curd, which is cooked in various ways. Analysis 
shows that the bean contains 37 per cent. of albuminoids, and 
nearly 21 per cent of fat. In Germany the Japanese bean has 
been cultivated with success.”

291. Morawski, Th.; Stingl, J. 1887. Ueber das Fett der 
Sojabohne [On the fat of the soybean]. Sitzungsberichte 
der Mathematisch-Naturwissenschaftlichen Classe der 
Kaiserlichen Akademie der Wissenschaften (Wien) 95(Part 2; 
Nos. 1-4):269-71. [1 ref. Ger]
• Summary: The content of this article is identical to that 
published by the same authors under the same title, in the 
same year and month, in Monatshefte fuer Chemie 8:85-87. 
Address: From the laboratory of the Imperial-Royal State 
Trade School [k.k. Staatsgewerbeschule] in Bielitz [today’s 
Bielsko-Biala, Poland].

292. Morawski, Th.; Stingl, J. 1887. Ueber die Natur der 
Zuckerarten der Sojabohne [On the nature of the types of 
sugar in the soybean]. Sitzungsberichte der Mathematisch-
Naturwissenschaftlichen Classe der Kaiserlichen Akademie 
der Wissenschaften (Wien) 95(Part 2; Nos. 1-4):266-68. Feb. 
[1 ref. Ger]
• Summary: Note: The content of this article is identical 
to that by the same authors published under the same title 
in Monatshefte fuer Chemie 8:82-84. Presented at the 
meeting of 3 Feb. 1887. Address: Laboratorium der k.k. 
Staatsgewerbschule, Bielitz.

293. Tahara, R. 1887. Shôyu bunseki setsu [Theory of shoyu 
analysis]. Yakugaku Zasshi (J. of the Pharmaceutical Society 
of Japan) No. 61. p. 80-89. March. [Jap]

• Summary: The earliest study seen on the fl avor of shoyu, 
and a very early study on the composition of shoyu.

294. Williams, W. Mattieu. 1887. Tofu and vegetable cheese. 
Gentleman’s Magazine (London) 257(1878):616. June.
• Summary: The article begins: “Vegetarians should look 
to this. Tofu is a curd manufactured from beans in Japan. 
According to the ‘Journal of the Society of Arts.’ December 
24, 1886, it ‘approaches more nearly in its chemical 
composition to animal food than any other vegetable 
known.’”
 The author describes briefl y how tofu is made in Japan. 
“The fi brous residue left in the bag [okara], after the fi ltering 
out of the vegetable casein [protein], may be mixed with 
chaff as a food for cattle.”
 Note. This is the earliest English-language document 
seen (June 2013) that uses the term “fi brous residue” or 
“fi brous residue left in the bag” to refer to okara.
 He adds that he has made tofu from common split peas 
in a similar manner and precipitated the vegetable casein 
with acetic acid. “All kinds of peas and beans will yield 
soluble casein when thus treated, and most valuable food 
may thus be obtained free from the woody fi bre, which is 
diffi cult to digest.
 “My experiments were avowedly but preliminary and 
suggestive; they, however, point to the possibility of a very 
important industry in the manufacture of a new and most 
desirable food, viz. vegetable cheese. If I am not altogether 
mistaken, it may be produced on a large scale at about 
threepence per pound, and be equal, if not superior, to the 
best cheese made in the dairy. As I have shown in the work 
above quoted, a sheep weighing 60 pounds contains less 
nutritive matter than 20 pounds of ordinary cheese. This also 
applies to the vegetable cheese.”

295. Kellner, O.J.; Mori, Y[ôtarô]. 1887. Beitraege zur 
Kenntnis der Ernaehrung der Japaner [Contributions 
to an understanding of the nutrition of the Japanese]. 
Mittheilungen der Deutschen Gesellschaft fuer Natur- und 
Voelkerkunde Ostasiens in Tokio (Yokohama) 4(37):305-21. 
Aug. [37 ref. Ger]
• Summary: Gaining a clear understanding of the nutrition 
of the Japanese people is a very diffi cult task [yet this long 
and detailed article makes an excellent contribution]. Except 
for fi sh, their diet is largely vegetarian. In 1882 only 36,288 
cattle were slaughtered, which comes out to less than 1 kg of 
beef per person per year.
 Plants provide most of the protein, especially in the 
inland areas. The seeds of legumes are used to prepare 
unique foods such as miso and tofu [Miso und Tofu], which 
are enjoyed (and often made) in almost every household. 
Soy sauce or shoyu (der Shoyu-Sauce) is generally made 
commercially, outside homes; its ingredients include wheat 
and salt. Tofu or bean cheese (Bohnenkäse) is accessible to 
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even the poorer classes. A footnote (p. 306) discusses miso, 
soybeans, tofu, shoyu and koji at length.
 An article by Fesca in this periodical gives the 
composition of the Japanese diet as follows: Rice 53%, 
barley and wheat 27%, millet and buckwheat etc. 13.9%, 
potatoes and kitchen vegetables 6%, fruit 0.05%, sea 
vegetables (Meerespfl anzen) 0.05%.
 Miso is mentioned twice on p. 307 and several dietary 
tables are also given. Page 308 describes dietary surveys 
from four different schools in Japan. The composition of a 
military garrison diet is given on pages 310-11; it includes 
rice, fi sh, tofu and miso. Three tables (p. 314-16) give the 
composition of a vegetarian diet, a mixed diet with fi sh, and 
a mixed diet with meat and milk.
 For a separate detailed examination in English, see 
Oshima (1905).

Vegetarian Messenger (May 1888, p. 127-28), in 
discussing this article, states that the staple diet of the 
Japanese “is almost wholly Vegetarian... As to beef, however 
(there is no mutton in Japan), there can be no question that 
its consumption is very small. In 1882, only 36,288 beasts 
were slaughtered, or about one kilogramme of meat per 
head of population, and it must be borne in mind that a 
large consumption takes place at the open ports amongst 
Europeans, and in the proximity of vessels... It would appear 
that the fl esh of mammals is almost entirely excluded from 
that diet.”
 Note: This portrait photo of Dr. Kellner, which is from 
a much later article, shows him at about this time of his life. 
Address: Tokyo.

296. Osawa, Kenji; Ueda, Keiji. 1887. Shokumotsu 
shôka no ryôhi (zokkô) [The quality of digestion of foods 
(continuation)]. Chugai Iji Shinpo (Medical News, Foreign 
and Domestic, Tokyo) No. 177. p. 16-21. Aug. [Jap]*
• Summary: A digestion experiment with tofu continued for 
two days, October 28-29, 1885. The subject, K.U., weighed 
51.45 kg at the beginning and 49.36 kg at the end of the 
experiment. The diet consisted of tofu with some shoyu and 
starch. The following percentages of the basic nutrients were 
digested: Protein 96.1%. Fat 97.4%. Carbohydrates (incl. 
fi ber) 88.4%. Ash 72.4%. Address: Physiological Institute, 
University of Tokyo.

297. Kellner, O.J. 1887. Zusammensetzung Japanischer 
landwirthschaftlicher und technischer Producte und 
Materialien [Composition of Japanese agricultural and 
technical products and materials]. Mittheilungen der 
Deutschen Gesellschaft fuer Natur- und Voelkerkunde 
Ostasiens in Tokio (Yokohama) 4(35):205-22. Sept. See p. 
205, 208-09. [Ger]
• Summary: The introduction (p. 1) contains a list of 
publications on agricultural chemistry and chemical 
nutritional physiology published by this laboratory under Dr. 

Kellner’s direction. These include investigations of seeds, 
hay, straw, manures, and technical products (alcoholic drinks 
and shoyu).
 A large table (p. 208, probably based on Kellner’s 
research) gives the German name, botanical name, Japanese 
name, and nutritional composition of 12 leguminous seeds 
and oilseeds (on a dry-weight basis, plus their ash), including 
soybeans (Sojabohne, Soja hispida, daizu), shelled peanuts 
(Erdnuss, Arachis hypogaea, Nankin mame), and sesame 
seeds (Sesam, Sesamum orientale, goma).
 A discussion of the soybean (p. 209) notes that it is 
widely cultivated in Japan. In actuality, the soybean is also 
used to produce similar products, as milk is elsewhere. 
Surprisingly few of these beans were consumed directly, 
as they were preferably used for the preparation of tofu 
(Bohnenkäse), miso, and shoyu sauce.
 A small table gives the nutritional composition of three 
additional soybean varieties that are suited for commercial 
shoyu production (Shoyufabrikation). They all contain less 
protein and more fat than the soybean from the previous 
large table. Phaseolus radiatus [azuki bean] is also 
mentioned
 Another large table (p. 215) gives the German name, 
botanical name, Japanese name, and nutritional composition 
of 12 plants purchased at a market in Tokyo, including: 
kuzu (-, Pueraria Thunbergiana, kudzu), peanuts (Erdnuss, 
Arachis hypogaea, Tojin-mame), and soybeans (Sojabohne, 
Soja hispida, kari mame). The soybeans contain 13.67% 
water. Their dry matter contains 18.11% raw protein, 3.07% 
ether extract [crude oil], 39.16% crude fi ber, etc.
 Other large tables gives the composition of kudzu 
(Pueraria Thunbergiana, p. 217), kombu (Laminaria 
japonica, p. 219), okara (Tofukuchen, Tofurückstände, p. 
221), and various alcoholic beverages (p. 221, including sake 
{made from koji}, mirin, shirosake (white sake), white Kofu 
wine, and Sakurada beer brewed in Tokyo). A small table (p. 
221) gives a nutritional analysis of three samples of shoyu, 
including the specifi c gravity (density relative to water), 
dry matter, organic matter, ash, and acid (as acetic acid). 
Address: PhD, Tokyo.

298. Kuehn, Julius Gotthelf. 1887. Die zweckmaessigste 
Ernaehrung des Rindviehes vom wissenschaftlichen und 
praktischen Gesichtspunkte. Neunte, sehr vermehrte und 
verbesserte Aufl age [The most appropriate feeding / nutrition 
of cattle from scientifi c and practical viewpoints. 9th, greatly 
enlarged and improved edition]. Dresden, Germany: G. 
Schoenfeld’s Verlagsbuchhandlung. vi + 364 p. See p. 335-
40, 349-50. Illust. Index. 21 cm. [Ger]
• Summary: On the title page of this book is written: “Das 
Auge des Herrn mästet sein Vieh.” This can be translated: 
“The eye of the master fattens his cattle.”
 This book is divided into two main parts: (1) The 
physiology of nutrition (Ernährung). (2) Feeding (Fütterung) 
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of cows.
 The Introduction begins: The rational operation of the 
raising of livestock (Betrieb der Viehzucht) is the foundation 
for the fl ourishing of farming and for the profi tability of the 
entire agricultural operation.
 Table A, titled “Percentage composition of feedstuffs 
(Futtermittel)” gives values (dry matter, protein, fat, 
nitrogen-free extract, crude fi ber, average ash content) 
for many different feedstuffs, including the following 
(p. 335-46): Soybean hay (Heu von Sojabohnen), 
soybean straw (Sojabohnenstroh), soybean pods / hulls 
(Sojabohnenschalen), yellow soybean seeds (Sojabohne, 
gelbe), brown soybean seeds (Desgl., braune), Chinese 
oilbeans (Chinesische Oelbohnen), [soybeans].
 Table B, titled “Digestibility of the different feed 
components (Futterbestandtheile)” gives values (with 
minimum, maximum, and average, for protein, fat, nitrogen-
free extract, and crude fi ber) for the following (p. 347-54): 
Soybean hay, soybean straw, and soybean pods / hulls.
 These tables also gave values for all cereal grains used 
as feed, buckwheat, Saubohnen, peas, vetches, linseed, 
yellow lupins, blue lupins, serradella, rapeseed, hempseeds, 
sunfl owerseeds, madia seeds, leindotter seeds, cottonseeds, 
sesame seeds, palm kernels, peanuts, acorns.
 Note: Julius Kühn lived 1825-1910. Address: Privy 
Councillor, Full Public Prof. and Director of the agricultural 
inst. at Halle Univ., previously a practical farmer (Geheimen 
Regierungs-Rath, ordentlicher öffentlicher Professor und 
Director des landwirthschaftlichen Instituts der Universitaet 
Halle, frueherem praktischen Landwirthe).

299. Li Wenpei. 1887. Shiwu bencao [Materia diatetica]. 
China. Passage on soy reprinted in C.N. Li 1958 #343, p. 
242-43. [Chi]
• Summary: Wade-Giles reference: Shih Wu Pên Ts’ao, 
by Li Wên-P’ei. Qing dynasty. The section titled “Black 
soybeans” (heidadou) states that it is also called wudou 
(“crow-black beans”). Appendix green soybeans (qingdou). 
Sweet, neutral, and nontoxic. Clears the eyes and stabilizes 
/ settles the heart (xin). Warms the spleen (pi). Consumed 
over a long time, it improves the complexion and makes it 
light / white rather than old. When cooked by boiling, its 
nature is cold. Prolonged eating makes the body heavy. It is 
an antidote to various poisons. The small, fl attened kind is 
called “horse fodder bean” (maliaodou). It cures ruptured 
hernia. Prolonged ingestion encourages a black head of hair. 
The type with a green seed coat is even more effective than 
the black or the yellow soybean; the green seed coat type is 
best parched for food, or used to make tofu (fu).
 The section titled “Yellow soybeans” (huangdadou) 
states: It is sweet, warming, and nontoxic. It helps to 
alleviate intestinal gas, and improves the functioning of the 
large intestine. It can be roasted for food, used to make tofu 
(fu), or pressed for oil (you). (Translated by H.T. Huang, 

PhD, March 2003).

300. Lecerf, Ch. 1888. Sur la valeur alimentaire du Soya 
hispida Moench [On the nutritional value of the soybean]. 
L’Union Pharmaceutique 29(1):355-57. Jan. [Fre]
• Summary: The soybean (Soya) is the seed of a bean grown 
in China, and even more commonly in Japan, where it is 
an important food source. It contains oil (17% to 18%) and 
legumin [a type of protein], and when it is ground up with 
water, it forms a milky emulsion. Mr. Lecerf says that this 
is the milk of the Chinese, and the Asians do indeed turn it 
into a cheese by curdling it in heat using a few spoonfuls 
of the mother liquor of sea salt [nigari]. This cheese is then 
thoroughly rinsed, and serves as a very common food for the 
poor class in China.
 Soybeans are used to make a solid ferment (un ferment 
solide [perhaps miso]) and a sauce called shoyu [soy sauce] 
in Japan, of which they consume great quantities.
 According to analyses presented by Mr. Pellet at the 
Academy of Sciences (Académie des sciences) in May 
1880, here is the composition of the Chinese seeds (#1) and 
of those harvested in France (#2). Mature soybeans from 
China (No. 1) and from France (No. 2) contain the following 
materials.
 Water: 9.000% and 9.740%
 Fat: 16.400% and 14.120%
 Proteins 35.5% and 31.750%. The rows of this 
table are as follows: Water; Fat; Protein; Starch, dextrin, 
sugars; Cellulose/Fiber; Ammonia solution; Sulfuric acid; 
Phosphoric acid; Chorine; Potash; Chalk [lime]; Magnesia; 
Substances insoluble in acids; Unknown mineral substances; 
Various organic materials; Total.
 Footnote 1: Due to the lack of material, these numbers 
represent the average of the samples.
 The amount of ash was 4.86 for Column #1 and 5.15 
for Column #2. In the ash, the following was found (percent 
of the ash): The rows of table 2 are: Phosphoric acid; 
Potash; Chalk (lime); Magnesia. Some minor corrections 
must be made to Mr. Pellet’s analyses: according to the 
analyses from Mr. Müntz, at the Agricultural Institute 
(Institut agronomique), starches and sugars amount to 6.4 
percent, protein to 36.67 and fat to 17. According to Mr. 
Lecerf, these analyses highlight the considerable nutritional 
value of soybeans. Their high protein content make them 
a plant-based fl esh, and as a concentrated food, this fl esh 
is apparently superior to meat. Here is a comparison of the 
mass percentages for soybeans and defatted beef:
 The rows of table 3 are: Water; Protein; Fat; Potash; 
Phosphoric acid.
 These numbers speak for themselves, and show why 
a handful of these beans is enough to feed a hearty man in 
Japan.
 Soy fl our (la farine de soya) can be used to great 
advantage as a potent food for weak individuals. Like milk, 
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it is a whole food, containing the plastic component–protein 
-, the respiratory component–fat–(élément plastique / 
élément respiratoire) and salts, in which phosphoric acid and 
potassium dominate.
 The almost total lack of starches and insignifi cant 
amount of sugar in this seed makes it a natural base to use in 
bread or crispbread for diabetics.
 Soybean oil (l’huile de soya), which Mr. Lecerf spent 
little time discussing, was the subject of a presentation made 
by Doctor Léon Petit at the Society of Practical Medicine 
(Société de médecine pratique). The doctor explained that 
this oil has some clearly powerful properties: a 10-gram dose 
has powerful laxative effects. It also has a distinct bitter taste 
which makes anything prepared using soy fl our less palatable 
to Europeans. Based on the samples he submitted to the 
Society during the same session, Mr. Lecerf seems to have 
found a way to remove this fl avor, which was an obstacle to 
feeding soy bread (pain de soya) to diabetics and other sick 
people; however, he did not share the technique he used to 
do so.
 E.F. [Eus. Ferrand]
 Note 1. This is the earliest French-language document 
seen (Jan. 2019) which gives a specifi c name to soy fl our, or 
which uses the term la farine de soya to refer to soy fl our.
 Note 2. The fi nal initials (E.F.) are the article’s author; 
he is reporting on Lecerf’s presentation.
 Note 3. Translated by Elise Kruidenier of Seattle, 
Washington. Address: [France].

301. Levallois, Albert. 1888. Infl uence des engrais 
chimiques sur la composition de la graine du Soja [Infl uence 
of chemical fertilizer on the composition of soybeans]. 
Comptes Rendus des Seances de l’Academie des Sciences 
(Paris) 106:1014-17. April 2. German-language summary in 
Chemisches Central-Blatt 1888, p. 639. [2 ref. Fre]
• Summary: Soybeans were planted on two plots in the 
same fi eld at the agronomic station at Nice, France. One was 
left unfertilized, while the other was richly fertilized with 
a complete chemical fertilizer. The yields were as follows 
per hectare: From the fertilized plot–2,957 kg of dry leafl ess 
plants (the leaves had fallen) and 749.5 kg seeds. From the 
unfertilized plot–512 kg of dry leafl ess plants (the leaves 
had fallen) and 274 kg seeds. Thus the fertilized plot yielded 
2.7 times the weight of seeds as the unfertilized plot. But 
the seeds from the fertilized plot were much smaller and 
less uniform in shape than those from the unfertilized plot. 
1,000 seeds from the fertilized plot had a volume of 185 
cc and weighed 126.5 gm, whereas 1,000 seeds from the 
unfertilized plot had a volume of 252.5 cc and weighed 
171.5 gm. In terms of percentage composition, the seeds 
from the unfertilized plot were somewhat richer in nitrogen, 
phosphoric acid, potassium / potash, and oil. Address: 
France.

302. Bulletin de la Societe de Medecine Pratique de Paris. 
1888. [Meeting and presentation of samples]. p. 434-42. 
Meeting of April 26. [Fre]*
• Summary: At the top of p. 442 we read: Breads.–Biscuits 
and liquids made from Soja hispida.–Mr. Lecerf presents 
samples of breads, biscuits and liquids (liqueurs) obtained by 
him from the soybean (du Soya), and he will now present a 
paper on this subject.
 Note: This is the earliest document seen (Oct. 2005) that 
mentions “biscuits” (or biscuit) made with soy.

303. Lecerf, Ch. 1888. Sur la valeur alimentaire du Soya 
hispida [On the nutritional value of the soybean]. Bulletin de 
la Societe de Medecine Pratique de Paris p. 442-49. Meeting 
of April 26. Presided over by M. Laburthe. [Fre]
• Summary: Because of the diffi culty many people have in 
tolerating gluten bread, we are anxious to fi nd another food 
free from sugar and amylaceous materials for diabetics. I 
thought it would be interesting to do some trials on the use of 
the seeds of a bean used often in China, Japan, and Malaysia.
 I had the occasion to study this bean under the direction 
of my master, Mr. Muntz, when I was at his laboratory at the 
Agronomic Institute (l’Institut agronomique). I wish to speak 
of soybeans (Soya).
 In 1855, Mr. de Montigny, struck by the considerable 
nutritional value of soybeans, imported some to France, 
and submitted them to the Society for Acclimatization (la 
Société d’acclimatation), hoping that our farmers would 
make the best of this legume that is the foundation of 
the food of the poor classes of China and Japan. In these 
countries, the soybean equals the potato in our countryside, 
in consumption. We shall see, in a bit, that the bean of this 
legume (sub-order papillonacée [sic, papilionaceæ]) is richer 
by far in nutritious elements than the tuber of Parmentier [the 
potato].
 Since this attempt [by Mr. Montigny in 1855], many 
agronomical trials have been conducted, at different places in 
our territory [France and its colonies], and they have proven 
that the acclimatization of this plant, in France, is possible. 
They have also permitted us to hope that the climate of our 
regions is analogous to that of the Chinese and Japanese 
provinces where the soybean (le Soya) is cultivated on a 
large scale. Unfortunately, these trials had the goal of feeding 
animals rather than the introduction of this bean into the 
human diet.
 However, eight years ago, Count Attems, who was 
busy with the cultivation of soybeans in Austria, wrote: 
We fool ourselves when we think that soybeans are only 
an advantageous pasturage, or when we believe that they 
constitute a delicate dish only for the table of the rich. 
Soybeans have also been discovered for the large class of 
less idle consumers, for the country folk and the workers; 
and although it is a plant of ancient Asia, future generations 
will make a great case for them and without a doubt will 
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call them Haberlandt’s bean (Haricot de Haberlandt) in 
recognition.
 Professor Haberlandt, who tested the cultivation of 
soybeans following the Exposition of 1873, published 
his results in 1878 and became the popularizer of their 
cultivation and use in Austria. Here is this author’s 
[Haberlandt’s] opinion on the nutritive value of this bean:
 I think that soybeans are a food too concentrated to be 
prepared alone and that, consequently, it is better to mix 
them with other foods, especially those containing starch... 
They can furnish armies with provisions of little volume, and 
enter with good right, as the best equivalent, in pea sausages.
 In France, although many notes relative to the 
cultivation and use of soybeans have been addressed to 
the Society of Acclimatization, I believe that the fi rst, if 
not the only monograph that was made of it, is that of Mr. 
Paillieux. This work was published in 1881; I have borrowed 
from him numerous times. As for me, it was in 1883 at 
the Agronomical Institute that I came to know soybeans, 
following the analyses and experience of Mr. Muntz, 
and of my dear friend, the late Levallois, from whom the 
Academy of Sciences received last April 3rd a posthumous 
communication on the composition of the beans that he 
harvested at the agronomic station in Nice, of which he was 
the director.
 The name Dolichos soya was given by Linnaeus to this 
Chinese bean that Moench later named Soya hispida.
 In Japan, they call it Daïzu Mame, that is, food seed par 
excellence. In China, it is known under the name Yéou-téou; 
its cultivation there is less important than in Japan, although 
it enters largely into the food of the working class and is 
used, as in Japan, for the commercial / industrial preparation 
of a variety foods.
 The soybean is also cultivated and consumed in India, 
the Himalayas, Ceylon, Tonkin, Cochin China, and the Dutch 
possessions in Malaysia. In these different lands, it is eaten 
in its natural state (en nature), and used to make many food 
products, on the one hand the daily food of the poor, on the 
other condiments sought after by the rich.
 Because of the high content of fatty materials in 
soybeans (17-18%), its fl our (sa farine) emulsifi es with 
water, giving with oil a certain quantity of légumine [a 
protein found in soybeans]. The mixture, passed through a 
cloth, yields, as a fi ltered liquid, a true milk (vrai lait), used 
like that of cows, goats, or sheep. This is the milk (le lait) of 
the Chinese.
 This milk is used to prepare a cheese (named Téou-fou 
in China, Tou-fou in Japan), that resembles a white cheese 
known, in France, under the name of fromage à la pie 
(quark). The lightly heated milk is coagulated when it is 
warm with the help of a few spoonfuls of liquid nigari / pure 
sea water (d’eaux mères de sel marin). The curds (caillé) 
thus obtained are allowed to drain, then submitted to the 
action of fl owing water. Note 1. The drained curds are fi rst 

pressed to make tofu, then cut into cakes, which a placed into 
a container of cold, circulating water.
 According to Mr. Champion, in China a piece of tofu 
(fromage de pois) as big as a fi st sells for a cent (un centime). 
For many people of the working class, it constitutes the 
morning meal, either in a liquid state [as soymilk], or 
coagulated and fresh [as curds], or in a dried state [probably 
as pressed or fi rm tofu, or possibly as yuba] and fried in oil 
extracted from soybeans.
 According to the analyses of Mr. Fremy, the soybean 
contains 18% of this oil, which is in the fi rst rank among the 
15-20 types of oils that the Chinese possess. It is of excellent 
quality and for Europeans, has the sole drawback of retaining 
the aftertaste of the raw bean.
 In Canton [China], soybeans fi gure in the composition 
of a solid ferment, Kiu-tsée, that the Chinese use to make an 
artifi cial wine and their brandy (eau-de-vie).
 Note 2. This is the earliest document seen (Oct. 2012) 
that contains the term Kiu-tsée (written with an acute accent), 
which it uses to refer to a solid Cantonese wine ferment.
 Continued.

304. Lecerf, Ch. 1888. Sur la valeur alimentaire du Soya 
hispida [On the nutritional value of the soybean (Continued–
Document Part II)]. Bulletin de la Societe de Medecine 
Pratique de Paris p. 442-49. Meeting of April 26. Presided 
over by M. Laburthe. [Fre]
• Summary: Continued from page 444: Finally, this bean 
is the base of a sort of sauce that has now jumped the 
boundaries of Asia and whose consumption is widespread 
among the well-to-do classes (les classes aisées) of North 
America, England, and Holland. This is the Tsiang-yeou 
[pinyin: jiangyou] of the Chinese, the Shoyu of the Japanese, 
the Ketjap of Batavia and Java, the India-Soy of the 
Americans and the English, and the Zoya of the Dutch. This 
product is a liquid of a darker or lighter brown, depending on 
the quality, obtained by the fermentation of cakes (gâteaux 
[of koji]) made of grilled barley and boiled soybeans. 
These cakes, after fermentation, are dissolved in water 
with salt, and left alone for 2 and even 3 years [for a 2nd 
fermentation], then pressed in sacks. The liquid that fl ows 
out is Shoyu; it has a taste and a smell that are reminiscent 
of meat extracts. In Japan it replaces butter, oil, fat and meat 
sauces. Everything–vegetables, fi sh, noodles–is ordinarily 
seasoned with shoyu. It is the object of an important industry: 
in Nagasaki, there are more than 10 factories that produce 
1,200,000 kg/year for consumption. The most sought-after 
quality is that of Tokio (Yédo). It is from this city that 
originates the sketch that I have the honor to present you.
 Composition: According to analyses communicated by 
Mr. Pellet to the Academy of Sciences in May 1880, here 
are the composition of two soybeans, the fi rst from China 
and the second harvested in France. Table 1 (p. 445) gives 
the percentage of macro- and micronutrients in each. The 
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Chinese soybeans contain 16.4% lipids (matières grasses), 
35.5% protein (matières proteiques), and 4.8% ash (cendres) 
vs. 14.12%, 31.75%, and 5.15% for the French. Table 2 (p. 
446) gives the composition of the ash for the two soybeans 
as follows: phosphoric acid, potash, lime / limestone, and 
magnesia. It shows that the phosphoric acid and potash 
represent about 75% of the weight of the ash. Table 3 (p. 
446) compares the composition of 100 soybeans harvested 
at Nice and analysed by Levallois, with the composition of 
100 grains of wheat analysed by Isidore Pierre. The soybeans 
contain about 2.8 times as much nitrogen (protein).
 To the analyses done by Mr. Pellet, we must add some 
slight corrections: according to the analyses made by Mr. 
Müntz, at the Agronomic Institute (l’Institut agronomique), 
the starchy and sugary materials [carbohydrates] have been 
increased to 6.40%, the nitrogenous materials [protein] to 
36.67% and the fatty materials to 17.00%.
 The sugary material, contained in the soybean (Soya), 
constitutes a particular sugar that, like cane sugar, only 
reduces to Fehling’s solution / liquid after having been 
inverted by sulfuric acid, as Levallois discovered as well.
 Its rotary power is much higher than that of cane sugar. 
Exact degree measurements are given.
 Let us now compare the compositions of wheat, beans, 
potatoes, according to Boussingault, with that of soybeans. 
Table 4 (p. 446-47) gives percentages of starch and sugared 
principles, nitrogenous materials, fatty materials, water, 
potash, and phosphoric acid.
 This comparison shows the superiority of soybeans over 
these vegetable products, even over wheat, for if the ash of it 
appears richer in phosphoric acid, we must take into account 
that wheat furnishes 2.41% ash while soybeans give more 
twice the weight of ash, 5.15%.
 The liquid prepared with soybeans in Japan, shoyu, was 
analyzed at the offi cial laboratory in Tokio (no. 1 [on table 
5]). I duplicated the analysis (no. 2) to reassure myself that 
shipment [to France] had not altered its composition. Table 5 
(p. 447) shows, nearly identical values for the two sauces, in 
terms of density, dry extract, ash, nitrogenous materials, salt 
(NaCl), phosphoric acid, and potash.
 As these analyses show, shoyu contains about a third 
of its weight in solid matter, half of which is formed of 
minerals. Of the latter (minerals), table salt (NaCl) is found 
in the proportion of 9/11 [i.e., 82% of the minerals is NaCl], 
phosphoric acid 2%, and potash 3%. Nitrogenous materials 
represent about a tenth of the total solid matter.
 Conclusions: The analyses that I just cited make the 
considerable value of soybeans from a nutritional point of 
view stand out. Its richness in protein (matières protéiques), 
in fact [make it] a vegetable meat (une chair végétale), 
and this meat would be superior, as a concentrated food, 
to [real] meat. In fact, here is a comparison of percentage 
compositions (compositions centésimales) of soybeans and 
beef that has had its fats and oils removed [probably in the 

laboratory]. Table 6 (p. 447) compares water, protein, fat, 
potash, and phosphoric acid.
 These fi gures need no commentary; they are quite 
eloquent by themselves and make comprehensible how in 
Japan a handful of this bean suffi ces to nourish a vigorous 
man.
 One could, advantageously use soybean fl our (la 
farine de Soya) as a powerful food, in a small volume, with 
debilitated individuals. It is, like milk, a type of complete 
food, joining the plastic element, represented by protein, the 
respiratory element, fat, and salts, in which phosphoric acid 
and potash dominate.
 Note 1. This is the 2nd earliest French-language 
document seen (May 2014) which gives a specifi c name to 
soy fl our, or which uses the term farine de Soya to refer to 
soy fl our.
 The almost total absence of starchy materials, and 
the insignifi cant quantity of sugar that this grain contains, 
indicates it quite naturally as the best base for bread or rusks 
for the use of diabetics.
 I have the honor to present to the Society some samples 
of bread and rusks made with soybeans.
 Finally, Shoyu, that combines a signifi cant proportion 
of nitrogenous materials [protein] with a rather strong 
quantity of sodium chloride, could be usefully administered 
to consumptives [people having tuberculosis], who would 
fi nd there, beside highly nutritious materials, to compensate 
for / offset the weakening caused by the loss of salt 
(déchloruration) to which they are subject.
 Note 2. This is the earliest document seen (July 2020) 
which is of practical importance concerning the use of soy in 
diabetic diets.
 Note 3. This is the earliest document seen (May 2014) 
that mentions a soy bread, however it is never given a French 
name (such as pain de soya).
 Note 4. This is the earliest document seen (May 2014) 
that mentions “biscuits” (or biscuit) made with soy.
 Discussion: Mr. Roussel–Could Mr. Lecerf please give 
us some information about the cultivation of soya and tell us 
if this plant can be acclimatized in France.
 Mr. Lecerf–The Soya grows rather well in the same 
geographical area as corn / maize. The essential requirement 
for it to bear seeds, is that neither light nor heat be 
obstructed. Fertilizer is not necessary for it. Even fresh 
manure is harmful to it, it grows well in all types of terrain, 
and all atmospheric variations support its growth.
 It is planted from the middle to the end of April. It yields 
about 600 to one [600 seeds from every seed planted]. It 
is harvested about the end of October. One indispensable 
precaution is to space the plants from 0.25 to 0.5 meters 
apart, according to the richness of the soil, by putting several 
seeds in the same hole, but not to let them develop as a single 
clump.
 Mr. Duchaussoy–I am very happy with the 
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communication by our colleague. I have cultivated Soya for 
several years. The fi rst year, the harvest had been average, 
but the second year I harvested almost nothing. I attribute 
this to the cold, humid weather. Has Mr. Lecerf not observed 
that the odor of the Japanese liqueur [soy sauce] recalls that 
of the extract of belladonna? [deadly nightshade, which is 
dark purple; he is being sarcastic].
 Mr. Lecerf–The odor of this liqueur made from Soya, 
which the Japanese call Shoyu, is somewhat reminiscent of 
buckwheat bread, or better still of meat extracts.
 Mr. Bardet–I would like to ask Mr. Lecerf if it is not 
possible to modify the color of the bread [which is too 
dark], and if there is no butter in the bread [i.e., did he add 
some butter to his soy bread to make it taste better, or is he 
“buttering up” the whole subject].
 Mr. Lecerf–This bread, being made with only soy fl our, 
could not have its color modifi ed by the addition of other 
types of fl our, which would detract from its value as a bread 
that contains little or no starch.
 Mr. Léon Petit–The bread that was presented to us had 
an excellent fl avor. Mr. Lecerf has accomplished a true tour 
de force in masking the bitter taste, so diffi cult to avoid when 
one uses Soya fl our–a taste due to the oil contained in the 
seeds.

305. Suchi, Tokutaro. 1888. Shibô no eiyôtaki kôyô 
[Digestion experiments with rice and tofu]. Tokyo Igakkai 
Zasshi (J. of the Tokyo Medical Society) 2(9):457-62. May; 
2(10):511-20. June? [Jap]
• Summary: K. Oshima (1905, p. 153) reports that T. Suchi, 
age 21 and in good health, conducted these experiments upon 
himself. “The amount of fresh rice and fresh tofu eaten per 
day was exactly the same in both experiments. In cooking 
the tofu 40 cubic centimeters of shoyu and 10 gm of sugar 
were used each day. In experiment No. 17 the tofu used was 
fried in rapeseed oil by the investigator himself, the amount 
of oil thus used being carefully weighed.” Urine and feces 
were collected and analyzed.
 Digestion experiment No. 16 continued for 7 days, Nov. 
18-24, 1887. Suchi weighed 41.30 kg at the beginning and 
41.51 kg at the end. The diet consisted of rice and tofu. Suchi 
digested 95.2% of the protein (tanpakushitsu) in the diet, 
96.5% of the fat, 98.3% of the carbohydrates, and 77.2% of 
the ash.
 Digestion experiment No. 17 continued for 6 days, Nov. 
29 to Dec. 4, 1887. Suchi weighed 41.42 kg at the beginning 
and 41.47 kg at the end. The diet consisted of rice, tofu, and 
vegetable oil. Suchi digested 94.2% of the protein in the diet, 
93.9% of the fat, 99.5% of the carbohydrates, and 78.9% of 
the ash.
 Note: This is the earliest Japanese-language document 
seen (Jan. 2016) that uses the term tanpakushitsu to refer to 
protein in connection with soybeans. Address: Physiological 
Institute, Tokyo University.

306. J.G. 1888. Société de médecine pratique: M. Lecerf 
[Society of Practical Medicine: Mr. Lecerf]. Bulletin de la 
Societe d’Acclimatation 35:600. June. [Fre]
• Summary: At its meeting on May 17, Mr. Lecerf made a 
presentation to the Society concerning his investigations on 
the preparation of bread and biscuits from soya (du Soya) 
for the use of diabetics. Very rich in proteinaceous materials, 
fats, phosphoric acid, and potash, the seed of this legume 
contains only 3.21% of starches and sugars. In its fresh 
[green] state, soya is tasty and tender (A l’état frais, le Soya 
est agréable et tendre). In its dry state, soaking for 24 hours 
in cold water and the addition of a little sodium bicarbonate 
(carbonate de soude), which aids in its cooking, is suffi cient 
to make it soft.
 The bread that was presented has an excellent fl avor 
and Mr. Lecerf has found that by making it from soybeans 
cooked as described above, he can suppress its bitter fl avor, 
which is diffi cult to do if one makes the bread from soy 
fl our. This fl avor is caused by an oil, which Mr. Léon Petit 
has studied; it displays unusual properties. He has noted that 
with a dosage of at least 10 grams, one experiences a very 
energetic purgation [laxative effect], without any kind of 
stomach-ache or colic.
 Note: This is the earliest document seen (Jan. 1999) that 
mentions the use of sodium bicarbonate (baking soda) when 
cooking soybeans to help make them softer and more tender. 
Address: France.

307. Carrière, E.-A.; André, Ed. 1888. Chronique horticole: 
Pain de Soya [Horticultural chronicle: Soy bread]. Revue 
Horticole: Journal d’Horticulture Pratique (Paris) 60:289-
93. July 1. See p. 293. [Fre]
• Summary: Recently, we spoke, in the Horticultural Review 
(Revue Horticole), about soya starch (fécule) and its use in 
the production of cheese. Flour of this legume just received 
a new use. Due to its chemical composition, soya can be 
successfully used in the treatment of diabetics and diabetes.
 Unfortunately, its fl our has an acrid taste that provides 
little pleasure to the sick person’s palate and that, until now, 
had stood as an obstacle to its popularization.
 Mr. Leclerc just succeeded in ridding soya of this 
unpleasant taste; he uses its starch to produce an excellent 
bread, samples of which he presented to the Academy of 
Sciences (Academie des Sciences). Address: France.

308. Pharmaceutical J. and Transactions. 1888. Soja bread. 
July 28. p. 64. (3rd series, v. 19). [1 ref]
• Summary: “In a recent communication to the Société de 
Médecine Pratique (Archives, July 5, p. 290), M. Lecerf, after 
calling attention to the nutritive value of the seeds of Soja 
hispida, which he described as exceeding that of the lean of 
beef, suggested that as a fl our prepared from them would be 
rich in proteids and phosphoric acid and would contain only 
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about 3¼ per cent. of amylaceous and saccharine matters, 
it might be employed advantageously in the preparation of 
bread and biscuits intended for diabetic patients. A sample 
of bread prepared from this fl our was, in fact, exhibited a 
short time since by Dr. Dujardin-Beaumetz at the Académie 
de Médecine, and it was stated to remain fresh for four or 
fi ve days. It has since, however, been pointed out by M. Petit 
that soja seeds contain an oil possessing rather energetic 
purgative properties, 10 grams being suffi cient for a dose, 
and that unless this oil were removed from the seeds before 
they were ground its presence in the fl our would render it 
unsuitable for alimentary purposes.”
 Note: The idea that soy fl our had purgative properties 
was soon shown to be false.

309. Burney, W.B. 1888. Analyses of fertilizers and feeding 
stuffs. South Carolina (Clemson) Agricultural Experiment 
Station, Bulletin No. 3. p. 27-42. July. See p. 37.
• Summary: The section titled “Soja beans” (p. 37) contains 
three tables with analyses of Soja beans grown by W.H. 
Perry of Greenville, South Carolina. (1) They contain 10% 
moisture at 100ºC. (2) Analysis of the dry matter [apparently 
of just the beans] Ash 5.24%, crude fat 18.77%, crude fi ber 
2.72%, crude protein 39.17%, non-nitrogenous extract 
(carbohydrates) 34.10%. (3) Analysis of the beans [as is] 
contain: Moisture 10%, ash 4.72%, crude fat 16.89%, crude 
fi ber 2.45%, crude protein 35.25%, non-nitrogenous extract 
(carbohydrates) 30.69%.
 “As is apparent from the analysis, this is a feeding stuff 
of great value; the crude proteins and fat are exceedingly 
high, and the crude fi ber quite low. By reference to table 15, 
it will be seen that 92.5 per cent of the albuminoids were 
digested, which is exceptional.”
 Note: This is the earliest English-language document 
seen (Dec. 2020) that contains the term “crude proteins” (or 
“crude-proteins” or “crude protein”) (one of two documents). 
Address: Chemist, Columbia, South Carolina.

310. Kellner, O.J. 1888. Researches on the composition 
and digestibility of Japanese feeding stuffs. Bulletin of the 
College of Agriculture, Tokyo Imperial University 1(2):1-45. 
July. See p. 25-29, 39-45. [3 ref. Eng]
• Summary: Section “V. Hay of soy beans (karimame)” (p. 
25-29) describes experiments feeding soy bean hay to sheep 
(rams). “This hay is considered the best coarse fodder in this 
country. It is usually cured, when the pods have developed 
their normal size but the leaves are still green. A specimen of 
such hay was examined in 1883 by Mr. M. Ota.”
 In part “II. Soy bean (daizu)” (p. 39-45), Kellner notes: 
“Although the soy beans are somewhat expensive owing 
to their principal utilization as human food (tofu, miso and 
shoyu), it may happen that small proportions of them are 
resorted to in the feeding of the live-stock, for the purpose of 
supplementing the protein of a ration otherwise too poor in 

that nutrient.” Soy beans, apparently raw, were fed to sheep. 
Feces ejected, water drunk, and live weights were measured. 
The article concluded: “The specimen of soy beans examined 
by us contains the following proportions of digestible 
nutrients, percent of the dry matter: Crude protein 34.30, fat 
18.25, fi ber 9.09; nitrogen-free extract 19.65; the last 2 total 
28.74.
 “Of all raw vegetable products, earth nuts perhaps 
excepted, the soy beans are the richest in the most valuable 
nutrients, protein and fat, and contain them in a highly 
digestible form.”
 Note 1. This is the earliest English-language document 
seen (April 2008) that uses the term “human food” in 
connection with soy beans.
 Note 2. This is the earliest English-language document 
seen (Dec. 2020) that contains the term “crude protein” (or 
“crude-protein” or “crude proteins”) (one of two documents) 
in connection with soy. Address: Dr., Prof. of Agricultural 
Chemistry, Imperial College of Agriculture and Dendrology, 
Komaba, Tokyo, Japan.

311. Reber, Burkhard. 1888. Die Soya-Bohne [The soybean]. 
Der Fortschritt (Le Progrès): Journal International de 
Pharmacie und Therapie, Genève 4(16):246-47. Aug. 20. [4 
ref. Ger]
• Summary: According to various reports, this legume (tribe: 
Phaseoleae, subtribe: Glycineae [sic, Glycininae]) deserves 
the greatest attention because of its extraordinary wealth of 
nutrients.
 The genus Soya is rather rich in species, over twenty of 
them are cultivated in China and Japan, as well as already 
now in Europe, especially in France and Hungary, but Soya 
Hispida [sic, Soya hispida] does in fact appear to yield the 
best results.
 In 1879 (Revue horticole des Bouches-du-Rhône, 1879, 
pp. 115 and 254) and in 1881 (in the same journal, p. 78), 
Dr. Adr. Sicard of Marseilles directed the attention of Mr. 
Pailleux and Mr. C. de Voulx to this new nutriment. The 
former describes a type of plant cheese [tofu] which in 
China serves the nourishment of the poorer classes and is 
prepared with boiled soybeans. As experiments with beans 
grown in France demonstrate, if it is prepared carefully this 
cheese tastes excellent and much better than the Chinese one 
itself. It should not be too old, but after six to eight months it 
tastes like the popular Sassenage or like Roquefort. But the 
wealthy in the Celestial Empire (das himmlische Reich, i.e., 
China) also know how to prepare a whole host of pleasant 
dishes from the soybeans that are rich in oil and nutrients, 
either alone or with barley and other cereals, rice, etc. When 
roasted, the soybeans are supposed to yield a coffee that 
equals that of the best types of Coffea arabica.
 Soy [Die Soya] gets on well in both fertile and poor 
soils, it just has to get a lot of sunshine, it also does not need 
to be bound to poles, but rather it has to creep freely on the 
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ground. It does not thrive between grapevines, under trees, 
or close to forests. On the other hand, in sunny areas one 
single bush will bring to maturity 40-120 pods, each with 
2-3 beans, and thus up to 360 seeds, which in fact very well 
attests to an extraordinary fertility and usefulness.
 In April, the seeds are placed in the soil in rows that 
are set up 25-50 cm. apart, and in September the beans are 
mature.
 Soy prefers the climate of Japan, China, of Southern 
France, of Hungary, but also that of even more temperate 
lands, and thus it deserves to be introduced here as a useful 
plant. It is not only the seeds that contain rich nutrients, the 
pods also constitute a good feed for livestock
 The oil, which often reaches 17 to 18%, can also be used 
both in industry and in the kitchen.
 According to Mr. Pellet (L’Union pharmaceutique, 
1888, p. 355), soybeans from China (column 1 below) and 
those that have matured in France (column 2 below) contain 
the following substances: A table follows with the following 
two rows:
 Water: 9.000, 9.740
 Fat: 16.400, 14.120
 Protein substances: 35.500, 31.750
 Starch (Amidon), dextrin, sugar: 3.210, 3.210
 Cellulose: 11,650, 11.650
 Ammoniac: 0.290, 0.304
 Sulfuric acid: 0.065, 0.141
 Phosphoric acid: 1.415, 1.631
 Chlorine: 0.036, 0.037
 Potassium: 2.187, 2.317
 Calcium: 0.432, 0.230
 Magnesium: 0.396 0.425
 Solids insoluble in acids: 0.052, 0.061
 Mineral components: 0.077, 0.247
 Various organic substances: 19.287, 24.127
 [Total]: 100.000, 100.000
 The ash amounts to: 4.86%, 5.15%
 This ash contains:
 Phosphoric acid: 29.13%, 31.68%
 Potassium:
 Calcium
 Magnesium
 According to these analyses, phosphoric acid and 
potassium alone make up two thirds of the total weight of the 
ash. As Mr. Müntz asserts, the soybeans have 6.40% sugar 
and starch (Amglum), 36.67% protein substances, and 17% 
fat.
 These values are suffi ciently telling to assess the value 
of soy.
 Aside from the use of soy as one of the most useful 
foods, Dr. Lecerf (Journal de Médicine et de Pharmacie de 
l’Algerie, 1888, p. 131) proposes soy fl our (Soyamehl) for 
the quick nourishment of the weak, or for persons who suffer 
from consumption (Auszehrung) or diabetes, since no other 

foods of such great nutritional value are known, particularly 
as the soybean or the fl our made from it can be used any way 
that is desired for the most varied of dishes.
 B. Reber
 Note: Translated by Philip Isenberg (MM, CT), Long 
Beach, California. Address: Pharmacist (Apotheker), Geneva, 
Switzerland.

312. Reber, Burkhard. 1888. Die Soya-Bohne [The soybean 
(Continued–Document part II)]. Der Fortschritt (Le 
Progrès): Journal International de Pharmacie und Therapie, 
Genève 4(16):246-47. Aug. 20. [4 ref. Ger]
• Summary: Continued: Note 1. The title of this rare article 
has been cited as: “Soja hispida. Ueber die Sojabohne und 
ihre Zusammensetzung berichtet B. Reber. (51, 188. No. 16. 
p. 246).”
 But that is wrong. After years of searching for it, Wayne 
Olson, a volunteer reference librarian at USDA’s National 
Agricultural Library (Beltsville, Maryland) fi nally found it.
 Note 2. Burkhart Reber (1948-1926) certainly was an 
interesting man. He was a pharmacist and an archaeologist.
 Born in Aargau (a canton in Northern Switzerland), 
he studied pharmacy in Strasbourg and Switzerland before 
becoming a pharmacist at the Geneva Hospital from 1879 
to 1885, then on his own at James Fazy Boulevard; but his 
defective health did not permit him to practice beyond 1897.
 He then devoted himself fully to the passion of his 
whole life, history.
 In addition to numerous natural science and archeology 
publications, he has assembled a famous collection of 
pharmaceutical antiquities (pots, glasses, mortars, boxes, 
books, engravings,...) of which what remains is, I believe, 
at the Musée de Paris, Nyon; as well as an archaeological 
and numismatic collection kept at the Geneva Museum. 
Reber had also been passionate about cremation and was at 
the origin of the crematorium of Saint-Georges Cemetery in 
Geneva.
 Clarifi cation by Geneviève Perret; The Ethnography 
Museum of Geneva (MEG) has forty objects from its old 
collection; objects of pre-Columbian archaeology and 
ethnographic objects from Indonesia and Valais.
 See also: http://www.hls-dhs-dss.ch/textes/d/D29599.
php
 And: The Chemist and Druggist. 1908. July 25, p. 165. 
Pharmaceutical Ceramics: The Reber Collection. “We have 
received so many appreciations of the articles that have 
appeared in The Chemist And Druggist concerning ancient 
pharmacy pots that no apology is needed for introducing to 
our readers the remarkable collection of Burkhard Reber of 
Geneva. M. Reber is an interesting personage, and, although 
not quite sixty years of age, has probably the most valuable 
collection of pharmaceutical ceramics in the world. The 
secret of it is that he began to form it some forty years ago, 
when such ware was less appreciated than now, and by 
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steady and persistent efforts, aided by excellent taste, he has 
kept ahead of all emulators. M. Reber was born on December 
11, 1848, and was educated at the Neuenburg Academy and 
Strassburg and Zurich Universities. He obtained his diploma 
as a pharmacist in Switzerland in 1877, and between the 
years 1879 and 1885 fi lled the position of head pharmacist 
at the Geneva Canton Hospital. In 1885 he became editor 
and director of the Fortschritt, an international journal of 
pharmacy and therapeutics, which position he retained for 
four years. He also acted as an examiner for some years, 
and was a member of the Commission which prepared the 
third edition of the Swiss Pharmacopoeia. At present M. 
Reber is a municipal councillor of Geneva and curator of 
the Epigraphic Museum. Besides his pharmaceutical and 
archaeological activities M. Reber has prominently identifi ed 
himself with the movement for promoting cremation as an 
hygienic method of disposal of the dead. His contributions 
to the literature of his favourite subjects are very extensive, 
over two hundred important articles being enumerated in an 
appreciation which was published in Geneva two years ago.
 “M. Reber’s collection is a veritable museum. He has 
brought together not only 850 pharmacy pots and vessels of 
similar kind representing every country, but has, in addition, 
a large number of ancient mortars, old pieces of chemical 
apparatus, weights, and scales, manuscript receipt books, 
medals, an alchemist’s complete laboratory, hundreds 
of engravings and portraits, and some thousands of old 
pharmacopoeias and books dealing with ancient pharmacy. 
In 1893, on the occasion of his twenty-fi fth anniversary as 
a pharmacist, M. Reber organised a public exhibition of 
his treasures in the Museum of Decorative Arts at Geneva, 
which Professor F.A. Flückiger described at the time in 
terms of well-merited appreciation. Professor Flückiger, 
of Strasburg University, well known to English readers as 
the co-author, with Daniel Hanbury, of ‘Pharmacographia,’ 
was well-versed in archaeology, as the readers of 
‘Pharmacographia’ are aware, and he spent three days in 
Geneva studying the Reber collection.” Address: Pharmacist 
(Apotheker), Geneva, Switzerland.

313. Egasse, M. 1888. Le soja et ses applications 
économiques et thérapeutiques: Matière médicale et 
therapeutique [Soja and its economic and therapeutic 
applications: Medical and therapeutic subject-matter]. 
Bulletin General de Therapeutique Medicale, Chirurgicale, 
Obstetricale et Pharmaceutique 115:433-48. Nov. 30. [28 
ref. Fre]
• Summary: See next page. This is a review of the literature, 
especially the use of soy in diabetic diets. The author was 
one of the fi rst Westerners to suggest the therapeutic use of 
soybeans in diabetic diets.
 Illustrations show: (1) A soy bean plant (from Vilmorin 
1883, p. 434). (2-3) Two views of a soy bean and a cross 
section of soy bean seed (both from Blondel, p. 435).

 Page 437: We will see later on that it [the soybean] is 
suitable for more than just food use.
 In Austria-Hungary, on the other hand, soybean 
cultivation has grown considerably since 1875, under the 
leadership of Haberlandt. Mainly light yellow seeds are 
cultivated, but there are also varieties whose seeds are 
reddish brown, blackish brown, black and light green.
 The importance of soybean from a nutritional and 
therapeutic point of view can be better understood by 
analyzing its seeds.
 See 4 tables on next page: Table 1: Steuff [Steuf], in 
Germany, working on dry seeds, indicated the following 
composition: He analyzed four different soybeans:
 Table 2: Schroeder (a chemist) in Napagedl [in Mähren 
/ Moravia, a region in today’s central Czech Republic], 
analyzed two soybeans; one was reddish brown and one was 
yellow.
 Table 3: Capan [sic, Caplan] in Vienna, analyzed the 
entire plant: the seeds, the pods, and the leaves and stems.
 Table 4: The following analysis was made in France 
on 3 samples of seeds by H. Pellet (Comptes rendus de 
l’Academie des sciences, vol. XC (= 90), p. 1177, May 
1880). The fi rst sample came from China, the 2nd from 
Hungary, and the third from a plant cultivated at Etampes 
(Seine-et-Oise). See the table given at the source cited.
 Despite the diversity of origin of these seeds and the 
change in the habitat of the plant, their composition, as we 
see, is very similar.
 The various ashes, which are in the proportion of 4.86, 
4.87 and 5.15 per 100, contain per 100 parts. Table atop p. 
439 goes here.
 According to the analyses of P. Muntz, the proportion 
of starchy and sugary substances would rise to 6.40 per 100, 
that of protein to 36.67 and that of fats to 17.60 per 100.
 The sweet / sugary matter was analyzed by A. Levallois 
(Comptes rendus de l’Academie des sciences, 93, 281). A 
long discussion is given, followed by a summary of the work 
of Stingl and Morawski (Monatsheft fuer chem., April 1886, 
176). A table (p. 440) compares the composition of beef and 
soybeans–but no source is given.
 If we compare the edible seeds of the most commonly 
used legumes, those of soybeans stand out by their greater 
proportion of nitrogenous matter.
 A table is given (p. 440) comparing the chemical 
composition of white beans (haricots blancs), yellow peas 
(pois jaune), lentils, marsh beans (fèves de marais), broad 
beans / faba beans (féveroles), and vetch (vesces). Soybeans 
are not included in the table. The text continues (p. 440-41):
 The fat can be extracted either by pressing the seeds 
in paste form, or more easily using ether, which produces a 
greater amount of fat. The fat is clear, a nice yellow color, 
and leaves a slightly bitter taste in the mouth, which it also 
imparts to soybean fl our (farine de soja). Although it is said 
to be eaten by the Chinese, it has a very strong laxative effect 
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on the intestine, which is also found in other preparations, 
if consumed in relatively large amounts. At zero [degrees 
Celsius], this oil becomes thick: in the air, it quickly turns to 
resin. It is therefore a drying oil.
 From the above analyses, we conclude three 
characteristics about the soybean (graine du soja): the high 
proportion of nitrogenous matter (legumin, vegetable casein, 
protein); the very minimal, or even non-existent amount 
of amylaceous matter [starch]; and fi nally, the rather large 
amount of liquid fat [vegetable oil].
 Let’s look at how these seeds are used in China and 
Japan. The black and green seeds are eaten like our dried 

beans, but the fat gives them an unpleasant fl avor. A large-
seeded green variety is eaten in Japan, grilled or ground up 
and mixed with sugar; even children are quite fond of this.
 The leaves and stems are fed to horses and sheep, who 
look for them specifi cally and fi nd them very good.
 But these seeds are above all used to make the 
following: in Japan, miso and shoyu (sooju), in China, an 
imitation milk and a cheese [tofu] that are very popular with 
the common people.
 There follows a long summary of what E. Kaempfer 
wrote in Amoenitatum exoticarum about the soybean in 
Japan.
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 There are also tables from Eug. Simon (1862), 
Champion, L’hôte and Champion, Mr. Lecerf, Mr. Dujardin-
Beaumetz and Mr. Bourdin at Reims (soy bread), and Mr. 
Lailleux in Algeria.
 Blondel (1888) reports the absence of starch in all parts 
of the soybean seed (p. 435).
 Soybeans are used above all to prepare foods: in Japan, 
miso and shoyu (le sooju), in China an imitation of milk (une 
imitation du lait [soymilk]) and a cheese (un fromage [tofu]) 
greatly appreciated by the common people (p. 441).
 Throughout China, soybeans (les graines du soja) 
are also used to prepare a milklike / lacteal emulsion 
(une émulsion laiteuse) which replaces milk and which is 
obtained by crushing the seeds, soaking them in water, and 
simply passing the liquid through a fi ne sieve. The [soy] 
milk, this liquor (liqueur), only looks like [dairy] milk, but 
since [dairy] milk is extremely rare, this liquor supplements 
the milk [i.e., soymilk supplements dairy milk] from the 
alimentary point of view (p. 443). Note 1. This is the earliest 
French-language document seen (Aug. 2013) that uses the 
term une imitation du lait or une émulsion laiteuse to refer to 
soymilk.
 The applications of soybean seeds for the feeding 
of diabetics is not numerous. Yet we know, via an oral 
communication from Mr. Lailleux, former intern at the 
hospital in Algiers, that a certain number of diabetic Arabs 
under treatment at the hospital of Dey, in Algiers, have seen, 
under the infl uence of a dietary regimen based on soybean 
pap, that not only did the content of sugar in their urine 
diminish by a considerable proportion, but also the condition 
of their sores was improved, a condition which like all of its 
type had resisted other treatments employed. If this fact can 
be verifi ed again, either with soy pap or soy bread (le pain 
de soja), the therapy would have found in soybeans an aid 
of great utility in the ordinary treatment of diabetes mellitus, 
which is so diffi cult for most patients to stand, especially 
because they must abstain from starches for which they 
generally show such a strong appetite (p. 447).
 Note 2. This is the earliest French-language document 
seen (Dec. 2020) that contains a name for soy bread, which it 
calls le pain de soja.
 Note 3. This is the earliest document seen (Jan. 2021) 
that mentions Steuff in Germany, or the chemical analysis of 
four soybean seeds that he conducted.
 Note 4. The text on pages 440-41 was translated by Elise 
Kruidenier, Seattle, Washington. Address: France.

314. Blondel, R. 1888. Observations sur la structure des 
graines de Soja hispida [Observations on the structure of the 
seeds of Soja hispida]. Journal de Pharmacie et de Chimie 
18:537-41. Dec. 15. 5th Series. [3 ref. Fre]
• Summary: A thorough anatomical study of the soybean, 
using a microscope. After citing articles by Pellet (1880), 
Levallois (1881), etc. concerning the sugars and starches in 

soybeans, he adds: “We have therefore examined, with the 
greatest care, the various tissues which constitute the seed of 
the soybean (Soja hispida). We have investigated its starch 
by means of its infallible indicator, iodine. But in no part of 
this seed were we able to fi nd the least trace of any substance 
stained blue by this reagent.”
 He describes the structure of the soybean. “Using a 
microscope, one can observe, through transverse cuts, the 
following succession of layers, from outside to inside.” 
He describes and illustrates six layers. “We have again 
investigated with the greatest care the presence of starch in 
the other parts of the plant: the stem, roots, leaves, without 
being able to fi nd any trace of them, at least staying within 
the limits imposed by a rigorous method, at a time of the 
year when we carried out our research.”
 A small illustration (p. 538) shows two views (front and 
side) of a rather fl at soy bean.

 A large cross sectional illustration (p. 539) shows 
labeled cellular layers of a soy bean.

315. Product Name:  [Soy & Gluten Bread].
Foreign Name:  Pain de Soja Gluten.
Manufacturer’s Name:  Bourdin & Co.
Manufacturer’s Address:  Reims, France.
Date of Introduction:  1888.
New Product–Documentation:  Egasse. 1888. Bulletin 
Generale de Therapeutique Medicale... 115:447.
 Li and Grandvoinnet. 1912. Le Soya. p. 109. This bread, 
developed for diabetics, consisted of 37.6% water, 2.65% ash 
(minerals), 28.9% gluten, and 41.5% starch, dextrine, and 
glucose.
 Note 1. This is the earliest known commercial soy 
product made in France (one of two products). Note 2. 
This is the earliest commercial product seen (May 1992) 
worldwide that contains gluten.
 Note 3. It is not clear how the soybeans were processed 
in making this bread. Were whole dry soybean fi rst ground 
to a fl our then used like wheat fl our? Or were the soybeans 
soaked, cooked, then mashed or ground and mixed with the 
other bread ingredients?

316. Hirano, I. 1888. Shôyu bunseki seiseki [Results of 
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shoyu analysis]. Yakugaku Zasshi (J. of the Pharmaceutical 
Society of Japan) No. 71. p. 72-74. [Jap]
Address: Tokyo Eisei Shikensho.

317. Antonini, Paul. 1888. Au pays de Chine: le pays de 
Chine, ses habitants, moeurs, usages, institutions, l’oeuvre 
du catholicisme, persécuteurs et martyrs [In the country of 
China: The country of China, its inhabitants, manners and 
customs, institutions, the work of Catholicism, persecuters 
and martyrs]. Paris: Librairie Bloud et Barral. 300 p. See p. 
117-19. [1 soy ref. Fre]
• Summary: A frequent companion to rice, which one 
fi nds on every table, is tofu (le teou-fou), a name which 
literally means “rotten beans,” or, to say better, decomposed. 
However this name gives no idea of what tofu really is.
 It is a cheese (un fromage) made with the milk of a small 
bean. There follows a detailed description of how soymilk is 
made and then curded to make tofu. In some parts of China, 
calcium sulfate is used to produce the curds. Europeans 
would enjoy these curds. For the poor, tofu is a precious 
resource. We would do well to cultivate the little bean from 
which it is made.
 A footnote explains that the scientifi c name of this bean 
is Soja hispida.

318. Blyth, Alexander Wynter. 1888. Foods, their 
composition and analysis: A manual for the use of analytical 
chemists and others. 3rd ed. London: Charles Griffi n & Co. 
xxxi + 640 p. See p. 375. Illust. 19 cm. The 1st ed. was 1882. 
[2 soy ref]
• Summary: In Part III, “Carbohydrates,” is a section titled 
“Chinese peas” which is entirely about soya beans. It begins: 
“A pea or bean much used in China in the form of cheese is 
the Soia hispida.” A large table shows the composition of 
three samples of this bean according to G.H. Pellet [1880].
 The author continues, apparently using Champion 
and Julien [1869] as his source: “The pea-cheese [tofu] is 
considered, in China and Japan, a very important food. The 
peas (Soia hispida) are soaked in water for about 24 hours, 
then strained; they are next ground to a thin paste with some 
of the water which has been put on one side. The grinding 
is effected by a mill. The matters are fi ltered, and the fi ltrate 
is concentrated by heat; and after skimming once or twice 
is cooled, the casein coagulated by plaster, and a salt, which 
appears to be chloride of magnesium, added. The cheese is 
grayish-white, and has the following general composition:-” 
Water 90.37%. Fatty matters 2.36%. Nitrogen 0.78%. Ash 
0.76%.
 In the section titled “Adulterations of coffee and their 
detection” is a table (p. 382) based on Moeller [1886] which 
shows the length and breadth of the palisade layers in 11 
leguminosae, including “Soya” and Lupine. The text adds (p. 
383): “In soya, lupus seed, and canavalia, the pillar cells are 
as high as broad, and very much like cotton reels.”

 Also discusses: Linseed (p. 151). Gluten (p. 156). Oleo-
margarine and butterine (p. 302-04). The sweet and bitter 
almond, and oil of almonds (p. 549-53, with 14 references). 
Adulterants of olive oil (incl. arachis [peanut] oil and 
sesame oil, p. 557-58). The British Margarine Act of 1887 
(“An Act for the Better Prevention of the Fraudulent Sale 
of Margarine,” p. 619-21; refers to the Sale of Food and 
Drugs Acts of 1875). Address: Court House, St. Marylebone. 
M.R.C.S., E.C.S., Public Analyst for the County of Devon 
[southwest England], and Medical Offi cer of Health and 
Public Analyst for St. Marylebone.

319. Holbrook, Martin L. 1888. Eating for strength: or, Food 
and diet in their relation to health and work, together with 
several hundred recipes for wholesome foods and drinks. 
New York: M.L. Holbrook & Co. 236 p. No index. 20 cm.
• Summary: The author, a health reformer, advocates a 
vegetarian diet. Chapter 9, titled “Alimentary products of 
the vegetable kingdom,” has a section on “Peas, beans and 
lentils” which states (p. 117): “The special characteristic of 
the bean, as compared with cereals, is a less amount of starch 
and a larger amount of nitrogenous matter. This renders it 
an excellent substitute for fl esh meat. All experience goes to 
show that it is a more satisfying vegetable product for hard-
working men than almost any other. In Catholic countries, 
especially France, where fl esh food is less used, and where 
during Lent and on Fridays it is proscribed, leguminous 
products are more extensively used than elsewhere. They are 
much used by the vegetarians of India and China...”
 “In Japan the bean is made into a curd [tofu], a most 
nutritious article of diet, and the nearest approach in its 
chemical constituents to animal food of any of the vegetable 
foods. A very full account of the mode of preparing and 
using it was published by the United States Government 
in the consular reports for 1886. This curd is used in soup, 
croquetts [croquettes] and a hundred other ways, and is said 
to be well liked. It might to our advantage be introduced 
into our country, and so might the soy bean generally used 
in Japan and China, which is richer in fat than our own 
beans are.” A table (p. 118, based on Kinch 1880) gives the 
composition of the soy bean.
 Note 1. This is the earliest English-language document 
seen (Nov. 2014) that contains the term “substitute for fl esh” 
or the term “substitute for fl esh meat” used to refer to a meat 
alternative.
 Note 2. This is also earliest document seen (March 
2001) concerning the etymology of meat alternatives.
 The chapter on “Food in various diseases” recommends 
remedies for constipation (brown bread, fruit, and fresh 
vegetables), chronic rheumatism (a vegetarian diet), diabetes 
(gluten bread, “made now by many health food companies”), 
food for orphan asylums, prisons, etc. (“a rightly constituted 
vegetable diet,” ‘non-fl esh’ diet, or ‘Vegetarian’ dietary).
 Note 3. This is the earliest English-language document 
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seen (Sept. 2006) that contains the term “health food” (or 
“health-food” or “health foods”). Address: M.D., Prof. of 
Hygiene in the New York Medical College and Hospital for 
Women, Editor of the Herald of Health, etc.

320. Leuillieux, Abel. 1888. Le “Soya hispida,” sa valeur 
alimentaire, ses indications [“Soya hispida,” the soybean: Its 
nutritional value and indications]. Paris: Imprimerie de A. 
Davy. 53 p. 8vo. [21 ref. Fre]
• Summary: Contents: 1. Historical and botanical 
description. Soya (Le Soya) in Japan: Miso (according to 
Kaempfer), shoyu (Le Sooju, Shoyn), soybean varieties (23, 
soy oil, tofu), Japan at the exposition of 1878, practical 
recipe [for making soy sauce (Schoyou)] in France by the 
correspondent of the Horticultural Society of Paris (Sociète 
d’Horticlture de Paris), how to make soy cheese or tofu 
(fromage de daizu (To-ju)), soya in China, soy oil, fermented 
tofu (Le fromage de Soya, Teou-Fou) (white fermented tofu, 
red fermented tofu), soya in Cochinchina (black soybean), 
soya in France (history), preparation of soya [green vegetable 
soybeans] for the table. Letter from Maurice Dupuy (chemist 
at Vienna, June 1888, to M. Lecerf; nutritional value of Soya 
hispida, nutritional composition of 2 samples). Conclusions 
(incl. diabetes). Bibliography (sort of). Address: M.D., 
Faculté de Médecine, Paris; Former student at the Industrial 
and Agronomic Institute of Nord [Ancien élève de l’institut 
industriel et agronomique du Nord].

321. Schulze, E. 1888. Ueber die Bildungsweise des 
Asparagins und über die Beziehungen der stickstofffreien 
Stoffe zum Eiweiss umsatz im Pfl anzenorganismus. [On the 
formation of asparagine and the relationships of nitrogen-
free substances to protein turnover in the plant organism]. 
Landwirtschaftliche Jahrbuecher 17:683-711. [84 ref. Ger]
• Summary: See next page. Soy (Soja, Sojabohnen, Soja-
Bohnen, Soja-Samen, Soja Keimlinge(en)) is mentioned 5 
times on p. 690, 4 times on p. 691, and twice on page 692. 
Abundant footnotes appear at the bottom of each page.
 Page 690: “According to the results of the experiments 
that are reported therein [reference on the previous page], 
within the same period of time more amides accumulate 
in the sprouts of the lupines than in those of the soybeans 
(Sojabohnen), and in the latter in turn more than in the 
pumpkin sprouts [or squash sprouts] (Kürbiskeimlingen).
 (Footnote 1: In any case, with regard to the amide 
content between pumpkin sprouts and soybean sprouts 
(Sojakeimlingen), a much lower difference emerges than 
between the latter and the lupine sprouts. Within that context, 
though, it is to be taken into consideration that the pumpkin 
sprouts that came to be studied were grown at considerably 
higher temperatures than the soybean sprouts. But the 
increase in the temperature did not accelerate all of the 
transformations that took place in the sprouts.)
 And specifi cally, the degree of the amide accumulation 

and the loss of protein are not proportional to the quantities 
of protein that were present at the beginning of the sprouting 
(although such a proportionality also can in no way be 
expected). If the composition of the associated seeds is 
compared, then what is found in them is that the quantity 
proportion between nitrogenous and nitrogen-free reserve 
substances is very unequal. What is relatively the richest in 
nitrogen-free substances are the pumpkin seeds, the soybeans 
have less, and the lupine seeds even less. Below, I reproduce 
the fi gures which I reported on p. 733 of my earlier discourse 
for the content of those seeds:
 Note: Table 1 goes here. Page 691: According to 
this compilation, one part of the protein substance in the 
lupine seeds would therefore have only about half as much 
nitrogen-free reserve material as in the soybeans, which in 
turn would have only about half as much as in the pumpkin 
seeds. But these ratio fi gures are to be changed somewhat 
on the basis of the knowledge that we have at the present 
moment about the composition of the cited seeds. Aside from 
the nitrogen-free reserve substances as listed above, another 
carbohydrate is also found in the lupine seeds which is not 
soluble in water, which was studied in detail by E. Steiger 
and myself (footnote 1) and has been provided with the name 
“paragalactin” (Paragalaktin). According to our studies, 
this substance can also function as a reserve substance. 
According to the experiments that were carried out in my 
laboratory by W. Maxwell, a substance of the same or 
similar type is also contained in the soybeans (Soja-Bohnen). 
The content of nitrogen-free reserve material in these two 
types of seeds is therefore without a doubt larger than is 
indicated in the compilation above–which I incidentally 
already indicated was possible in my earlier discourse (on 
p. 733). The increase for the lupine seeds would have to 
amount to approximately 10 pct., and thus the quantity ratio 
between the nitrogenous and nitrogen-free reserve substances 
is approximately 1:0.54. I do not wish to indicate at this 
time how much that plus would amount to for soybeans. 
Assuming that it likewise amounts to 10 pct. here, then 
in those seeds, the quantity ratio between the nitrogenous 
and nitrogen-free reserve substances ranges from 1:0.91 to 
1:0.93 with an average of 1:0.92. The ratio fi gures in the 
compilation above would therefore be transformed to the 
following:
 Table 2 goes here “In this way as well, the fi gures that 
have been modifi ed correspond to the conclusion that was 
drawn by me from the earlier compilation that, incidentally 
under the same circumstances, the less nitrogen-free reserve 
material that is found in relation to the protein substances (p. 
692, footnote 1: The modifi ed ratio fi gures even match this 
conclusion still better than those that were indicated earlier, 
as emerges from the statements on p. 735 or my earlier 
discourse.), the greater the loss of protein and the formation 
of amide, or the accumulation of amide (p. 691, footnote 2), 
in the sprouts.
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 Page 692: This conclusion would also not be modifi ed if 
it were demonstrated, for instance, that the lupine seeds and 
soybean seeds contained even somewhat more nitrogen-free 
reserve substances than I had assumed (which, at least for the 
soybean seeds, has to be designated as possible).
 Note: Translated by Philip Isenberg (MM, CT), Long 
Beach, California. Address: Aus dem pfl anzenphysiolgischen 
Institite der Koeniglichen landwirtschaftlichen Hochschule 
in Berlin.

322. Schulze, E. 1888. Ueber einige stickstoffhaltige 
Bestandtheile der Keimlinge von Soja hispida [On some 
nitrogen-containing constituents of soy sprouts]. Zeitschrift 
fuer Physiologische Chemie (Hoppe-Seyler’s) 12(5):405-15. 
[20 ref. Ger]
• Summary: The author notes (p. 107): “I chose the sprouts 
of the nitrogen-rich Chinese oil-beans (die Keimlinge der 
stickstoffreichen chinesische Oelbohne).” Etiolated soja 

shoots contain as much as 7 to 8 per cent. of aspargine, 
as well as leucine, phenylamidopropionic acid, choline 
(Das Choline), and bases of the hypoxanthine groups. The 
presence of arginine is uncertain. On this latter point the soja 
shoots differ from those of the lupins, which contain plenty 
of arginine.
 Note. This is the earliest German-language document 
seen (Jan. 2013) that mentions soy sprouts, which it calls 
Keimlinge von Soja hispida. Address: Agricultur-chemischen 
Laboratorium des Polytechnikums in Zuerich [Zurich].

323. Tollens, Bernhard. 1888. Kurzes Handbuch der 
Kohlenhydrate [Short handbook of the carbohydrates. 2 
vol.]. Breslau (Wroclaw): Verlag von Eduard Trewendt. xiv + 
370 p. See p. 156, 208. Illust. Index. 20 cm. [4 soy ref. Ger]
• Summary: In volume 1, raffi nose is mentioned on pages 
102 (twice), 156 (11 times), 157 (7 times), 158 (13 times), 
and one time each on pages 17, 27, 29, 30, 82, 83, 97, 
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120, 159, 163, 166, 208, 252, 313, 344, and 368. However 
soybeans (Sojabohnen) are mentioned only on page 156 and 
208 (Sojakörnern, Sojazucker).
 On p. 156, the section on raffi nose states: A syrupy, 
strongly dextrorotary sugar, isolated from the soybean, 
which delivers mucic acid (Schleimsäure), is perhaps impure 
raffi nose. A footnote (No. 1147) refers to fi ve publications 
on page 354, listed in the following order: (1) Stingl & 
Morawski. 1886. Monatshefte für Chemie (7:176-90. May). 
(2) Stingl & Morawski. 1887. Monatshefte für Chemie (8:82-
84. Session of Feb. 3). (3) Levallois. 1880. Comptes Rendus 
des Seances de l’Academie des Sciences (Paris) (90:1293. 
May). (4) Levallois. 1881. Comptes Rendus des Seances 
de l’Academie des Sciences (Paris) (93:281. July/Dec.). (5) 
Meissl & Böcker. 1883. Berichte der Deutschen Chemischen 
Gesellschaft (16:1888-89. July/Dec.).
 In the section on -Galactan (p. 208), the subsection 
on Galactin summarizes the investigations of Levallois on 
soy bean seeds (Sojakörnern) (1881–Comptes Rendus des 
Seances de l’Academie des Sciences (Paris) 93:281. July/
Dec.). Tollens believes that Levallois actually found an 
-Galactan and raffi nose.
 Note: This is the earliest document seen (Oct. 2020) that 
mentions raffi nose in connection with soy beans.
 In volume 2, soybeans (Sojabohne, Sojabohnen) are 
mentioned on pages 155 (sucrose is found in soybeans), 157, 
232, and 406 (once on each page).
 Bernard Christian Gottfried lived 1841-1918. Address: 
Dr., Prof. an der Universitaet Goettingen [Germany].

324. Wigman, H.J. 1889. Dure rijst en voorziening in de 
behoeften van de bevolking [Expensive rice in supplying the 
needs of the population]. Tijdschrift voor Land- en Tuinbouw 
en Boschkultuur in Nederlandsch Oost-Indie 4(10):382-85. 
Jan. 1. [Dut]
• Summary: Discusses the possible, yet unlikely, shortage 
of rice, and what to do in case the food supply has to be 
supplemented with other food crops. Crop failures in south 
China and British India, and a cattle disease in Java (which 
has reduced the number of buffaloes that could work the rice 
fi elds) are listed as the causes. Specifi cally mentioned as 
possible supplementary crops are corn (Maïs, which is easily 
and widely grown in West Java), Manihot utilissima (cassava 
or manihot, which yields abundant fruit, but is quite low in 
nutritional value), and soya beans. According to Wigman, 
soya is one of the best foodstuffs in terms of food value, 
especially for a population that eats hardly any meat.
 Not long ago, experiments were conducted in Europe 
with the cultivation and acclimatization of Soja hispida. But 
despite the great energy that went into them, these had only 
limited success, and then only in southern Europe. Chemical 
analyses showed that the plant had great nutritional value.
 The soya bean is eaten by the indigenous people of 
Java when it is still unripe [as green vegetable soybeans?], 

which does not enhance its food value. One disadvantage of 
the soya bean is that it is so hard that it needs to be soaked 
and cooked for a long time before it is edible. Nevertheless, 
although the beans are not as soft as our stomach would like 
them to be, our brown brothers who are plant eaters have 
strong stomachs, and they can digest a lot of foodstuffs that 
we would never even consider eating.
 There are two varieties of soya, one with black beans 
and one with yellowish white. The latter, when planted 
in Java, is harvested 100 days after being planted. The 
experiments done with soya on sawahs (wet rice fi elds) 
showed a low yield. Manioc gave higher yields, but soya is 
superior in nutrients.
 Government offi cials should plan for the future and 
possible food shortages, since the natives don’t do this. It 
is important to know what to feed the indigenous people 
if rice crops fail. Note: Wigman was editor of Teysmannia 
(Batavia). Address: Dutch East Indies.

325. Therapeutic Gazette (Philadelphia). 1889. The use in 
therapeutics of soja (Abstract). 13:44. Jan. 15. (Third Series, 
Vol. V, No. 1). [1 ref]
• Summary: An English-language summary of the following 
French-language article: Egasse, M. 1888. “Le soja et 
ses applications économiques et thérapeutiques: Matière 
médicale et therapeutique” [Soja and its economic and 
therapeutic applications: Medical and therapeutic subject-
matter]. Bulletin General de Therapeutique Medicale, 
Chirurgicale, Obstetricale et Pharmaceutique 115:433-48. 
Nov. 30.
 “Under the name of sooju, or soja, as it is designated in 
Japan, is a liquid obtained by the fermentation of the seeds 
of the plant belonging to the plant family Papilionaceae, 
described for the fi rst time by Kaempfer under the 
indigenous name of Daidsu [Daidzu]. Linne gives to 
this plant the name of Dolichos soja, while Bentham and 
Hooker class it as Glycine, and this is the opinion which is 
now generally admitted by botanists. It is, therefore, called 
Glycine hispidi [hispidia] of Siebold and Zuccarini. In 
the Bulletin Général de Thérapeutique for November 30, 
1888, M. Egasse publishes a long essay as to the economic 
and therapeutic uses of soja, with full description of its 
botanical characteristics. The principal character of the 
seeds of the soja, from the therapeutic point of view, is the 
small quantity of starch which they contain, and the large 
amount of proteids and fats. Although the oil is employed 
as a food in all parts of China, the seeds are made use of to 
obtain a milky emulsion, which replaces milk, and which 
is obtained by crushing the grains and rubbing them up 
with water, and then fi ltering through fi ne cloth. Dr. Egasse 
believes that a fl our from the soja would be of the greatest 
value in furnishing a concentrated food for convalescents 
and phthisical [tuberculosis] patients, while it would be 
especially valuable in forming the bread of diabetes patients 
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on account of the small amount of starch which it contains.”

326. Osawa, Kenji. 1889. Shôka shiken tsuika [Additional 
investigations on digestion]. Chugai Iji Shinpo (Medical 
News, Foreign and Domestic, Tokyo) No. 211. p. 6-8. Jan. 
[Jap; eng+]
• Summary: Experiment no. 18 was a digestion experiment 
with rice and tofu, plus small amounts of starch (kuzu 
powder), shoyu, and sugar. It was conducted for 3 days, 
June 20-22, 1887. A table shows the amount and nutritional 
composition of each food used. The following percentages of 
the basic nutrients were digested: Protein 95.2%. Fat 94.8%. 
Carbohydrates 98.8%. Ash 83.4%. The author concluded 
that mixed foods (except for fat) are more easily digested 
than single foods. Address: Physiological Institute, Tokyo 
University.

327. Stift, A. 1889. Beitrag zur Kenntniss der Sojasauce 
[Contribution to the knowledge of soy sauce]. Zeitschrift 
fuer Nahrungsmittel-Untersuchungen und Hygiene 
(Oesterreichische Chemiker-Zeitung) 3(1):33-34. Jan. [Ger]
• Summary: The following fi gures for soy sauce are the 
result of three analyses, based on the method used by B. 
Proskauer for meat peptones: Solids / dry matter 34.52%. Fat 
0.31%. Of those: Organic matter 11.18%. Ash 23.34%.
 Protein 4.50%: Of those: Insoluble protein 0.09%, 
soluble protein 2.08%, peptone {pepton} 0.96%.
 In 100 parts ash are found: Table salt (NaCl, Kochsalz) 
2.20%, potassium 7.05%, phosphoric acid 0.73%. sulfuric 
acid 2.80%.
 The table salt content (NaCl) comes from the moromi 
mash (der Maische), but the amount still tolerable to the 
palate is not surpassed. Soy sauce is really a condiment 
(Genussmittel), but because of its high protein content, it has 
a certain nutritional value.
 Therefore it would be desirable if more attention were 
given to the planting of soybeans in our regions (Gegenden), 
especially since we have all the conditions necessary for this 
plant to fl ourish. Address: Assistent.

328. Wiener Landwirthschaftliche Zeitung (Vienna). 1889. 
Kleine Anzeigen: Sojabohnen, Werthvollstes Futtermittel 
[Classifi ed ad: Soybeans, a valuable feedstuff]. 39(13):98, 
col. 5. Feb. 13. [Ger]
• Summary: “Soybeans (Sojabohnen), most valuable feed, 
34% protein, 17% fat content, sold franco [the seller pays 
all the charges up to a particular point] to Galántha (today’s 
Galanta, Slovakia), Neu-Szönh (the Ujszony district in 
today’s Komárom, Hungary) or Gönho (perhaps today’s 
Gönyu, Hungary?), Aler. Szandtner, I.P. Ekecs (today’s 
Okoc, Slovakia), Komorner Comitat (today’s Komárno 
County, Slovakia).
 Note 1. In 1889 Ekecs was a village in Hungary. Today 
it is known as Okoc, and is in the Trnava Region of south-

west Slovakia.
 Note 2. Translated by Philip Isenberg (MM, CT), Long 
Beach, California.
 Note 3. This ad also appeared in the Feb. 20 issue (p. 
114, col. 5), and in the Feb. 27 issue (p. 130, col. 4), and in 
the March 9 issue (p. 154, col. 4), and in the March 13 issue 
(p. 164, col. 4), and in the March 16 issue (p. 172, col. 4), 
and in the March 20 issue (p. 180, col. 4), and in the March 
23 issue (p. 188, col. 4), and in the March 27 issue (p. 196, 
col. 5), and in the March 30 issue (p. 204, col. 4), and in the 
April 3 issue (p. 212, col. 4), and in the April 6 issue (p. 220, 
col. 5), and in the April 10 issue (p. 228, col. 5), and in the 
April 13 issue (p. 236, col. 4), and in the April 17 issue (p. 
244, col. 4), and in the April 20 issue (p. 252, col. 4).

329. Goessmann, Charles A. 1889. Analyses of fodder 
articles. Massachusetts Agricultural Experiment Station, 
Bulletin No. 32. p. 10-12. Feb. German summary in 
Chemisches Central-Blatt 1890(1):133.
• Summary: Three analyses are given, each of the soja bean, 
and each in tabular form. The fi rst two give the chemical 
composition of white soja bean seeds (one grown at the 
Experiment Station, one bought in New York). The third 
gives the composition of the entire soja bean plant, dry, 
collected 30 Aug. 1888 at the Station. The fi rst table shows 
that for the white soja bean, 90% of the protein, 89.8% of 
the fat, and 14.5% of the crude fi ber are digestible. Two 
additional tables show the fertilizing constituents [minerals] 
of the white soja bean and the entire dry soja bean plant.
 For the former: Moisture at 100ºC 17.38%, ash 6.470%, 
calcium oxide 0.342%, magnesium oxide 0.869%, potassium 
oxide 2.085%, sodium oxide 0.166%, ferric oxide 0.231%, 
phosphoric acid 1.851%, nitrogen 5.308%, insoluble matter 
0.0960%, valuation per ton of 2,000 lbs $21.51.
 For the latter: Moisture at 100ºC 6.120%, ash 6.470%, 
calcium oxide 2.770%, magnesium oxide 1.190%, potassium 
oxide 0.617%, sodium oxide 0.198%, ferric oxide 0.131%, 
phosphoric acid 0.753%, nitrogen 2.380%, insoluble matter 
0.967%, valuation per ton of 2,000 lbs $9.27.
 Note 1. This is the earliest document seen (Dec. 2017) 
that gives a value for the iron content (as ferric oxide) of the 
seed or of the whole soybean plant.
 The author concludes: “This valuable plant is 
extensively cultivated in Japan and China and has been of 
late successfully cultivated in southern Europe. The beans 
are used as a highly nutritious food for man and the entire 
plants, beans and straw are a valuable feed for cattle. The 
requirements for a successful cultivation are a light soil in 
a good state of fertilization, and a climate similar to that 
suitable for the cultivation of Indian corn. The seeding time 
and the general treatment of the crop correspond to that of 
garden beans. Our trials with this crop for green fodder and 
for ensilage are very encouraging. We secured in a fi rst trial 
from 8 to 9 tons of green fodder per acre.”
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 Note 2. This is the earliest English-language document 
seen (Oct. 1999) that uses the term “phosphoric acid” (a 
fertilizing constituent) in connection with soja beans. Its 
chemical formula is H3PO4.
 Note 3. This is the earliest English-language document 
seen (Dec. 2020) that mentions the word “calcium” in 
connection with soy beans. Address: Director of the Station, 
Amherst, Massachusetts.

330. Pharmaceutische Centralhalle fuer Deutschland. 1889. 
[Mentions soy says #63789]. 30:90. [1 ref. Ger]*
• Summary: See Ph. Centralh. 30, 90; contains 17% of fatty 
oil (17 pCt. fettes Oel).

331. Pharmaceutische Centralhalle fuer Deutschland. 1889. 

Pharmacognostisches [Pharmacology]. 30(11):166-69. 
March 14. New series: Vol. 10. [1 ref. Ger]
• Summary: Also, the seeds of Glycine soja (see Ph. 
Centralh. 30, 90) contain 17% of fatty oil (17 pCt. fettes 
Oel).
 Note: See Pharmaceutische Centralhalle fuer 
Deutschland.

332. Kellner, O.J. 1889. Tofu cakes. Bulletin of the College 
of Agriculture, Tokyo Imperial University 1(4):24-25. March. 
[Eng]
• Summary: This article is about okara and its uses. “Tofu, 
e.g. bean curd essentially consists of legumin, and is 
prepared from soy beans, which are steeped in water, fi nely 
ground on stone mills and extracted with much water. The 
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solution of legumin thus obtained is heated to boiling, 
fi ltered after cooling, and precipitated with the brine that 
drains off from the crystals of common salt during the 
preparation of the latter from sea water. The precipitate, 
after being pressed in wooden frames represents the tofu, a 
common human food in China and Japan. The portion left 
undissolved of the beans, called tofu kasu [okara] is chiefl y 
used as food for domestic animals, but sometimes also 
consumed by the poorer classes or used as manure.
 An analysis of such cakes, by Mr. J. Sawano, gave the 
following results (fresh substance): Water 85.74%, crude 
protein 3.82%, fat 1.44%, crude fi bre 3.15%, nitrogen free 
extract 5.38%, ash 0.47%, total nitrogen 0.611%, albuminoid 
nitrogen 0.024%. The following are “per mille” [i.e., mg/100 
gm]: Potash 1.71, soda 0.07, lime 0.97, magnesia 0.40, ferric 
oxide 0.10, phosphoric acid 1.20, sulphuric acid 0.12, silica 

and sand 0.12, chlorine 0.01.
 “As the dry matter of the cakes is still rich in protein 
(26.7%) and fat (10.3%), they deserve, of course, to be more 
recommended as a food for cattle and hogs, than as a manure 
for direct application.”
 Note: This is the earliest English-language document 
seen (June 2013) that uses the term kasu or tofu kasu to refer 
to okara. It is also the earliest document seen (June 2013) 
stating that okara is fed to “hogs” or “domestic animals.” 
Address: Tokyo, Japan.

333. Ladd, E.F. 1889. Artifi cial vs. animal digestion. 
American Chemical Journal 11(3):169-72. March.
• Summary: This article begins: “By means of the artifi cial 
digestion of feeding-stuffs, we can determine the relative 
digestibility for the albuminoids of the several substances, 
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and the coeffi cients obtained serve as a measure of the 
digestibility of the fodder.”
 Page 170: On four occasions, at the New York 
Agricultural Experiment Station, I have had an opportunity 
to test the value of artifi cial digestion as compared with 
animal digestion, and the results were in round numbers 
as follows for the albuminoids of the fodders:” Figures for 
pepsin digestion and animal digestion are given for corn 
fodder, Soja hispida, orchard grass hay, and corn meal.
 For Soja hispida the two fi gures are 75 and 70–the 
highest of all.
 “We see by the above table that the coeffi cients obtained 
by artifi cial digestion for the albuminoids were invariably 
higher than the results secured with animals.” Address: Lab., 
New York Agric. Exp. Station, Geneva, New York.

334. Medical Record (New York). 1889. Soya bread in 
diabetes. 35(14):386. April 6. Whole No. 961. [1 ref]
• Summary: “Dr. Lecerf has used bread made from Soya 
fl our in a number of cases of diabetes and regards it as a 
valuable addition to the dietary in this disease, and as far 
superior to gluten bread (Journal de Medicine de Paris, 
December 9, 1888). Soya hispida is a leguminous plant 
growing in Japan and the far East, the grain of which is 
used by the natives in the preparation of sauces [including 
soy sauce] and to make a sort of vegetable cheese [tofu]. 
It contains a large proportion of fat, which takes the place 
in great measure of the starch in other grains. The bread 
made from it resembles rye-bread, has an agreeable taste, 
and is quite digestible. It has a tendency to cause diarrhoea 
[diarrhea] at fi rst, but patients soon become accustomed to its 
use and can then take it without any inconvenience.”
 Note: This is the earliest English-language document 
seen (Jan. 2019) that uses the term “soya fl our” (one of two 
documents).

335. Tahara, J.; Kitao, M. 1889. Notes sur la composition 
du shoya. Sur les matières azotées dans la sauce japonaise 
dite “Shoya” [Notes on the composition of shoyu. On the 
nitrogenous materials in the Japanese sauce called “Shoya”]. 
Revue Internationale des Falsifi cations 2:159-61. April 15. 
German-language summary in Chemisches Central-Blatt 
1889(1):732. [1 ref. Fre]
• Summary: The sauce well known as “Shoya” [sic, shoyu] 
is indispensable in the culinary art of Japan. Mr. T. Isono, 
in his 1878 thesis on shoyu, reported that it is a clear, dark 
brown liquid, having a sweet and salty taste and a particular 
savory aroma. The relative density ranges from 1.15 to 1.23. 
All foods in Japan, whether of animal or vegetable origin, are 
prepared with the aid shoyu, without the addition of sea salt; 
however the latter is a major ingredient in shoyu. The annual 
production of shoyu in Japan is about 3-4 million koku (1 
koku = 180.4 liters, thus 540-720 million liters) and each 
Japanese consumes, on average, 60-100 cc/day.

 A table shows that 13 samples of shoyu, examined at 
a laboratory in Tokyo, were found to have the following 
average composition by weight: Solids (dry residue) 
36.71%, nitrogen 1.33%, glucose 3.80%, dextrin 1.30%, 
acids (calculated as acetic acid) 0.72%, ash 19.45%, sea salt 
15.86%, phosphoric acid 0.48%. Maximum and minimum 
values are also given for each nutrient.
 “As far as we know, research on shoyu (Shoya) 
conducted to date is limited to qualitative analyses. 
Furthermore, Mr. Isono has measured the alcohol and 
nonvolatile acids. We propose to determine whether the 
shoyu contains nitrogen in the form of proteinaceous 
materials which come from the beans used in its 
manufacture, or whether these substances have already 
undergone a partial alteration during the fermentation period.
 “To this end, we obtained the best quality shoyu, made 
by the House of Yamoguchi [Yamaguchi] in Shimosa 
prefecture” [just northeast of Tokyo]. The product had a 
specifi c gravity of 1.26 at 21ºC. The reaction was distinctly 
acid.
 A second table shows the results of the qualitative 
analysis, 100 gm calculated by weight: Solids (dry residue) 
32.58%, total nitrogen 1.18%, glucose 2.76%, dextrin 1.30%, 
alcohol 0.43%, volatile acids (calculated as acetic acid) 
0.16%, non-volatile acids (calculated as acetic acid) 0.83%, 
inorganic salts 17.47%.
 A third table gives an analysis of the ash by weight: 
sodium chloride (table salt) 87.26%, sulfuric acid 2.84%, 
phosphoric acid 2.65%, magnesium 3.90%, calcium traces, 
potassium traces. ash 19.45%, sea salt 15.86%, phosphoric 
acid 0.48%.
 In addition, ammonia and amines were found in shoyu, 
plus a new aromatic substance that crystallizes and contains 
nitrogen. It melts at 213ºC. 100 cc of shoyu contains total 
nitrogen 1.18%, proteins 0.55% and of the new aromatic 
substance 0.46%; it will be discussed in a future article.
 Most Japanese believe that shoyu is very nutritious 
article of food, rich in protein. The above tests show that 
view to be erroneous, since it contains only 3.4% protein. 
However shoyu is indispensable to Japanese cuisine.
 Note: This is the earliest document seen (July 2001) that 
uses the word “Shoya” to refer to soy sauce. Since the word 
was spelled this way twice in the title and at least 13 times 
in the body of this French-language article, it appears not to 
have been a typographical error. “Shoya” was subsequently 
used by only one other author (Loges 1910), but in that case 
to refer to soybeans. Address: Tokyo.

336. Lyon Medical: Gazette Medicale et Journal de 
Medecine Reunis. 1889. Hygiène alimentaire du diabétique 
[Food hygiene of diabetics (Abstract)]. 61(18):168. May 5. 
[1 ref. Fre]
• Summary: A French-language summary of the following 
French-language document: Dujardin-Beaumetz, Georges 
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Octave. 1889. Hygiène alimentaire du diabétique [Food 
hygiene for diabetics]. Bulletin General de Therapeutique 
Medicale et Chirurgicale. March 30. Address: France.

337. Lancet (England). 1889. Diabetes. 1:1164-65. June 8.
• Summary: “Paris (From our own correspondent).”
 Dr. Worms has introduced at the Academy of Medicine 
a discussion on that most important question–the nature and 
treatment of diabetes. All the opinions and theories already 
known have been expressed at the tribune. According to Dr. 
Worms, diabetes is not a disease per se, but a symptom. He 
thinks that no exclusive theory whatever can explain the real 
nature of diabetes...
 “As regards diet, he entirely proscribed milk, lactose 
being one of the sugars which most rapidly passes into the 
urine. He is in favor of boiled potatoes, and prefers the soja 
to the gluten bread. He advised his patients to eat all sorts 
of fatty substances, and, furthermore, saw no objection 
whatever to adding saccharin to their tea or coffee in the 
proportion of 10 centigrammes to each cup, which would 
give them the delusion that it was sugar. In respect to drugs, 
one might employ with advantage arsenic, the salts of lithin, 
the sulphate of quinine, &c.–in fact, all substances which 
have an elective action on the spine and on the bulb. Finally, 
muscular exercise must not be forgotten. Thanks to these 
means, the diabetic subject might be placed in excellent 
condition to combat the causes of debility and of organic 
decay to which he is so frequently exposed.”

338. Therapeutic Gazette (Philadelphia). 1889. Diabetes 
(Abstract). 13:477-78. [1 ref]
• Summary: An English-language extract (an exact quote) 
of the following English-language article: Lancet (England). 
1889. “Diabetes.” 1:1164-65. June 8.
 Dr. Worms “is in favor of boiled potatoes, and prefers 
the soja to the gluten bread.”

339. Kellner, O.J.; Mori, Y.; Nagaoka, M. 1889. Researches 
on the manufacture, composition, and properties of “koji.” 
Bulletin of the College of Agriculture, Tokyo Imperial 
University 1(5):9-33. July. [10 ref. Eng]
• Summary: A detailed analysis. “Koji i.e. steamed rice or 
barley upon which is developed the mycelium of special 
fungus plays an essential part in various manufacturing 
processes peculiar to Japan and China. It is used as a 
saccharifying substance in the preparation of rice wine (sake) 
and alcohol (shochiu) and seems likewise to be the chief 
active ingredient which brings about the slow fermentation 
as well in the manufacture of miso, a food adjunct very 
common in Japan, as in the preparation of shoyu, a peculiar 
sauce also largely consumed in the country.
 “... we prepared koji from rice and barley in the 
following way, which is generally adopted in the koji works, 
and which has already been described by O. Korschelt 

(1878), and R.W. Atkinson (1881).” Address: Dr., Prof. of 
Agricultural Chemistry, Imperial College of Agriculture and 
Dendrology, Komaba, Tokyo, Japan.

340. Wiener Medizinische Wochenschrift (Vienna). 1889. 
Therapeutische Notizen. 105. Die therapeutische Anwendung 
der Soja [Therapeutic notices. 105. The therapeutic use of 
soy]. 39(31):1218-19. Aug. 3. [Ger]
• Summary: This is a translation of an article by Egasse 
(Gazetta degli Ospitali 1889, No. 50).
 The names “Soja,” also “Sooju” are used in Japan to 
signify a special liquid seasoning (Gewürz) which is made by 
fermenting the seeds of a legume (Glicina hispida, sic).
 Soy-related words include Sojakörnern (soy kernels or 
seeds), Sojasamen (soybean seeds), Sojamehl (soy fl our / 
meal, for use in making breads for diabetics).
 Note 1. Translated by Philip Isenberg (MM, CT), Long 
Beach, California.
 Note 2. Actually, the article was fi rst published in French 
in 1889 in Bulletin General de Therapeutique Medicale, 
Chirurgicale, Obstetricale et Pharmaceutique 115:433-48. 
Nov. 30.

341. Lecerf, Ch. 1889. Le soya, sa valeur alimentaire et 
son emploi thérapeutique [The soybean. Its food value and 
therapeutic applications]. In: Compte Rendus, Congrès 
International de Thérapeutique et de Matière Médicale. 1889. 
Paris. 347 p. See p. 296-302. Meeting of Aug. 3. Therapeutic 
section. [4 ref. Fre]
• Summary: The soybean (Le Soya or Soja) is a legume of 
the group Phaséolées, widely cultivated in China, Japan, and 
the Far East, where it serves as a foundation of the food of 
the indigenous people.
 The Dutch traveler Kaempfer, in 1712, fi rst reported 
on this plant, which he designated under the Japanese 
name Daïdsu. After that it was named: Dolichos soja by 
Linnaeus, Soja hispida by Moench, and Glycine hispida by 
Siebold. A detailed botanical description is given. It is an 
annual herbaceous plant, having slender stems about 80-90 
cm in height. Its leaves are trifoliate with a special pattern 
of veins (imparipennées- trifoliolées), its leafl ets / folioles 
are hairy and oval but pointed on the ends. Its fl owers are 
small, papilionaceous corolla, varying in color from white to 
purple; they are disposed in axillary groups, etc.
 The type that I have just described is the one that 
acclimatizes itself most easily to the European regions where 
the cultivation of corn / maize is possible. In Japan and 
China, there are numerous varieties of soya, having brown, 
black, or greenish seeds. In these countries, each of these 
varieties has a special use: One kind is used to make tofu 
(le Téou-fou), a kind of cheese of which the Chinese people 
are very fond. Another is used in the preparation of Shoyu, 
a kind of sauce which is (so to speak) indispensable to the 
Japanese. Yet another kind is employed by the Chinese to 
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make Cantonese wine starter (Kiu-tsée; [from China]) a 
solid ferment, which is used in making wines and artifi cial 
brandies.
 All that is known about the various uses of Soya, about 
the trials that have been made concerning the acclimatization 
of this plant in Europe, as well as the chemical composition 
of the plant and its seeds, can be found in an excellent 
monograph by Mr. A. Paillieux [1881].
 In April 1888, in a communication to the Society 
for Practical Medicine (Société de médecine pratique), I 
called to the attention of the medical corps the services that 
this legume could render to diabetics and to invalids, and 
presented samples of bread made with soya fl our.
 I am happy to note that my idea did not remain without 
a response / an echo. Our learned president, Prof. Dujardin-
Beaumetz, was kind enough to present to the Academy 
of Medicine (on 29 May 1888) the soya bread (pains de 
Soya), which I made with no fl our other than non-soy fl our; 
he was kind enough to conduct trials with this bread in his 
department at the Cochin hospital [a famous hospital in 
Paris].
 Later, Mr. Blondel published (Journal de pharmacie 
et de chimie, 5th series, vol. 18, p. 537) a very interesting 
study on the structure of soybean seeds., and demonstrated 
the almost complete absence of starch in their tissues. 
Then Mr. Egasse, in an excellent article in Bulletin général 
thérapeutique (30 Nov. 1888) summarized the various 
works concerning Soya and its economic and therapeutic 
applications.
 Not much attention was given to Soya [in Europe] until 
after the Exposition of Vienna in 1873, to which the Japanese 
brought numerous samples. Professor Haberlandt and Count 
Cettems were the principal popularizers, and even though 
they recommended its cultivation mainly from the viewpoint 
of feeding and fattening livestock, they opened the door to 
the idea that the seed could be of service if it were introduced 
as a human food.
 In France, the Society for Acclimatization encouraged 
cultivation trials with Soya, which it sought to popularize; 
but in spite of the numerous trials that were made and of 
which the majority gave excellent results, its cultivation 
continued only in and around Étampes (Seine-et-Oise).
 The analyses [of the chemical composition] of soybean 
seeds that have been made in Austria, Germany, and France 
are numerous. The writer then gives the composition (in two 
large tables on p. 299) of three samples of soybeans (from 
China, Hungary, and Etampes) and their ash as conducted by 
Mr. Pellet and published in the Comptes Rendus des Seances 
de l’Academie des Sciences (Paris) (1880, vol. 40, p. 1177).
 The analyses of Mr. A. Muntz was based on French 
samples, whose content of starch and sugar was rather high. 
They contained 6.4% (p. 299).
 The sweet material (matière sucrée) of the soybean 
was studied by Mr. Levallois, who also made comparative 

analyses of the proportion of phosphoric acid and nitrogen 
contained in wheat and in soybeans. His latter results are 
given in the form of a short table.
 If we compare the chemical composition of Soya, 
according to the analyses of Mr. A. Muntz, and that of beef 
that has been defatted (as in a laboratory) according to the 
analyses of M. Lehmann, we see that the Soya contains more 
of the useful nutrients / principles than the meat. A table (p. 
300) compares the amylaceous and sweet materials, proteins, 
fats, phosphoric acid, and water for the two foodstuffs.
 Soya is therefore a precious plant, which, in a small 
volume, offers a large nutritive value. Its low starch content 
makes it very useful in diabetic diets.
 The oil contained in the soybean seed, even though it is 
said that the Chinese use it as an edible oil, is a laxative and 
has a taste that is not very agreeable; this taste would make 
it hard to use, even as a substitute for castor oil. It is the oil, 
above all, which makes it diffi cult to make bread from Soya 
fl our, and which gives this fl our a disagreeable taste, which 
even cooking does not diminish noticeably. This oil is not, 
strictly speaking, a drying oil as is often said; it is a mixture 
of resin, fi xed oil, and essential oil (de résin, d’huile fi xe et 
de huile essentielle).
 With the fl our, from which most of the oil has been 
removed, I have succeeded in making a bread that is not 
disagreeable. It stays fresh for 4 to 5 days, and has the great 
advantage for sick people over gluten bread of having a good 
crumb (the soft, white part of a loaf, other than the crust), not 
to mention the insignifi cant amount of starch that it contains.
 This bread, cut into slices and dried in a drying stove, 
furnishes biscuits; fi nally the fl our, mixed with egg yolks, 
enables us to makes wafers / thin waffl es than can be 
sweetened with saccharine.
 Soya bread, in appearance, has a great similarity to rye 
bread; its color darkens gradually as it ages. And it is easily 
digested, provided, as Mr. Dujardin-Beaumetz advises, one 
does not consume more than 250 gm per day.
 In using this bread, a certain accommodation must be 
made; during the fi rst few days it has a mild laxative effect, 
but this diminishes as one gets used to it.
 Many sick people, having previously used gluten bread, 
have switched to Soya bread basted on its good taste. Then 
they discovered the additional advantages of a bread that 
absorbs and retains moisture well, and that stays fresh and 
soft for rather a long time. Note: At mealtimes, many French 
people used to dunk their bread (which is served next to the 
meal) into a hot, tasty liquid (soup, milk, coffee, gravy, etc.) 
and use it like a utensil to move or push other foods around, 
and clean the plate at the end of the meal.
 The trials conducted to date do not yet allow us to say 
for sure, in diabetes mellitus, what the action of Soya is on 
the production of sugar. But we can affi rm, already, that the 
quantities of glucose (glycose) do not increase when Soya 
bread is substituted for gluten bread. A fact that appears to 
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remain constant with diabetics who use Soya, is a decrease in 
the volume of urine excreted in 24 hours.
 If, by virtue of their low starch content, Soya 
preparations are useful to diabetics, the relatively large 
proportions of proteins and of phosphates which they contain 
make them a substantial food which can render a service to 
debilitated persons.
 Discussion: Mr. Constantin Paul says–Concerning Soya 
biscuits, sweetened with saccharine, recently recognized 
as good for the feeding of diabetics, I would like to call 
the attention of the Congress to the services which can be 
rendered, in the diets of the sick, by the use of saccharine in 
general, so convenient to use to console the diabetics that 
that they do not have completely suppress all sweets...
 Mr. Stokvis adds that saccharine has been recently used 
in Holland and he would like to make the same observation 
as Mr. Paul. As long as saccharine is used in a suffi ciently 
alkaline milieu, no stomach problems are observed. Address: 
Pharmacist, Paris.

342. Stokvis, Barend Joseph. 1889. Het “congres 
international de therapeutique et de matiere medicale” te 
Parijs (brieven van Prof. B.J. Stokvis aan den Redacteur-
gerant van het Ned. Tijdschrift voor Geneeskunde) [The 
“Congres international de therapeutique et de matiere 
medicale” in Paris (letters from Prof. B.J. Stokvis to 
the editor of the Ned. Tijdschrift voor Geneeskunde)]. 
Nederlandsch Tijdschrift voor Geneeskunde, 2e deel 
(Amsterdam) No. 10. p. 307-18. Sept. 7. [2 ref. Dut]
• Summary: Note: The part on soya is on page 313, the 
top two-thirds. The author, a professor in Amsterdam, 
recommends soybean bread.
 Recently [17 May 1888] a conference was held in 
Paris where a Mr. Lecerf offered samples of soy bread. The 
author attended. Mr. Lecerf entertained and informed us 
about Soya (the soybean). Soya (Japansche soya; Japanese 
soy sauce), which has already been known for so long to us 
Dutch as a piquant (pikant) sauce delivered in small crocks 
and small bottles, nothing else but the watery extract of small 
soya beans that were soaked in water (with the addition of 
some table salt) for several months. The small soya beans 
originating from the soybean (Soya) or Glycina hispida (a 
plant belonging to the Papilionaceae), which grows not only 
in Japan and China, and all of Anatolia (the Western part of 
Asian Turkey), but also abundantly in Hungary, have a very 
peculiar chemical composition. They contain in contrast to 
most other beans and seeds virtually no starch (amylum) and 
carbohydrates, but a very large amount of protein (eiwit) and 
16% of a certain fatty oil, which has a characteristic fl avor, 
that is very laxative. For more than a year a search has been 
on for a bread for diabetics, that does not contain starch. 
In the French military hospital in Algiers they apparently 
thought of the idea of using soya fl our / meal (Soja-meel). 
Beaumetz further developed it and thus Lecerf could offer 

us samples of bread, buns, biscuits, waffl es (gauffrettes), at 
Paris (Rue Ponthieu 2) made from soya meal/fl our, that were 
somewhat yellow in color, rather fl avorful, and very suitable 
for diabetics. When eaten only in the fi rst few days would 
they cause increased stool movement [due to their laxative 
properties]. This bread was not new to me, let alone a great 
novelty (“haute nouveaute”).
 Already in May or June Mr. Kohler (bread baker, 
Weesperstraat, Amsterdam?), who had gone through a 
special effort to make out of gluten alone (the French and 
German gluten bread continue to contain quite some starch) 
a tasteful and nice-looking bread for diabetics; he prepared 
for my examination small soybeans, soya meal/fl our and 
soya bread. I was able to convince myself at that time of 
the absence of starch in soya meal/fl our, and tasted his 
soya bread, which certainly did not taste or look inferior to 
the French diabetic bread. Mister Kohler had, on his own 
volition, and on account of a short notice he read in a French 
newspaper, ordered small soya beans in Hungary, and had 
baked from them the soya bread. He needs just a “gentle 
hint,” to put on the market, aside from the soya bread, also 
soya biscuits, soya waffl es, etc., and since we now have in 
our possession saccharin, we can, with peace of mind, offer 
to the diabetics not only their daily bread in an agreeable 
form, but also these special breads...
 Note 1. Barend Joseph Stokvis was an eminent 
researcher in diabetes during the late 19th early 20th century.
 Note 2. This is the earliest Dutch-language document 
seen (Jan. 2019) that mentions soy fl our, which is calls Soja-
meel.
 Note 3. This is the earliest Dutch-language document 
seen (Dec. 2020) that uses the word eiwit to refer to proteins 
in connection with soybeans. Address: Dr.

343. Schulze, E. 1889. Ueber die stickstofffreien 
Reservestoffe einiger Leguminosensamen [On the nitrogen-
free reserves of some leguminous seeds]. Berichte der 
Deutschen Chemischen Gesellschaft 7:355-59. Meeting of 28 
Oct. 1889. [14 ref. Ger]
• Summary: Page 352: According to Stingl and Morawski 
(Monatshefte fuer Chemie, Vol. 7, p. 76) the seeds of Soja 
hispida contain sucrose (Rohrzucker).
 Page 352: “... which is most likely Galactan. Also in the 
seeds of soybeans (Soja hispida) and of garden peas (Pisum 
sativum) the same substance seems not to be missing.
 Page 357: Substances which are either identical to the 
paragalactan or at least very similar to it, were also found 
in the seeds of soybeans (Soja hispida), broad beans (Faba 
vulgaris), garden peas (Pisum sativum) and common vetch 
(Vicia sativa).
 Page 358: The seeds of the soybean (Soja hispida) 
contain, besides much fatty oil (fettem Oel) and a small 
quantity of starch (4), plus sucrose, paragalactan or one of 
the substances similar to the latter.
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 Page 358, footnote 4: Compare E. Meissl and F. Böker, 
über die Bestandtheile der Bohnen von Soja hispida, 
(Sitzungsberichte der Akademie der Wissenschaften in 
Wien, I. Abth., na, I. Abth., Vol. 87, April 1882). Address: 
[Agricultur-chemischen Laboratorium des Polytechnikums in 
Zuerich/Zurich [Switzerland].

344. Cox, L.C.W. 1889. Soja-brood [Soya bread (Letter to 
the editor)]. Nederlandsch Tijdschrift voor Geneeskunde, 2e 
deel (Amsterdam) No. 19. p. 623-24. Nov. 9. [2 ref. Dut]
• Summary: Contains a chemical analysis of soya bread, 
showing it to be a good food. Address: Amsterdam 
[Netherlands].

345. Kellner, O. [Oskar Johann]; Nagaoka, M.; Kurashima, 
Y. 1889. Researches on the manufacture and composition 
of “miso.” Bulletin of the College of Agriculture, Tokyo 
Imperial University 1(6):1-24. Dec. [12 ref. Eng]
• Summary: Contents: Introduction. Raw material and 
preparation of miso: Soy beans, koji from rice or barley, 
common salt. The chemical processes during the ripening 
of miso (incl. chemical composition of fresh substance 
and dry matter, which include nitrogenous substances or 
albuminoids, ether extract [crude fat], carbohydrates, crude 
fi bre, ash, solubility, water). Varieties, composition, and 
nutritive properties of miso: (1) “Shiro miso, white miso, is 
characterized not only by its white colour but also by its low 
content of salt and by the short time it will keep good”–no 
longer than 10 days; 4 days fermentation time. (2) “Yedo 
miso, so called from the former name of the metropolis” 
[Yedo/Edo, now Tokyo]; 20 days. (3) “Inaka miso, country 
miso, is the richest in salt and is prepared with the help of 
barley koji”; 11-12 months. (4) “Sendai miso derives its 
name from the city of Sendai in Miyagi prefecture where it 
is widely prepared, but is frequently also termed Aka miso 
(red miso)”; 8-15 months. (5) Other sorts of miso which are 
only of local importance. Four are consumed mostly in miso 
soup: Sano miso, Nagaseyama miso, Mikawa or Sanshiu 
miso [Sanshu miso]. Four others can be consumed uncooked 
and used as condiments: Kinzanji miso (“named after a 
Buddhist temple and prepared by fermenting a mixture of 
soy beans, barley koji, salt, starch-sugar {amé}, slices of egg 
plant {Solanum melongena}, and ginger roots”), Sakura miso 
(“quite similar to the preceding, but sweeter on account of 
an admixture of large quantities of starch-sugar or raw cane 
sugar”), Tetsuka miso [Tekka miso] (“is common miso with 
the addition of sesamum oil, roasted soy beans, and slices 
of the roots of burdock {Arctium Lappa”}), Kogo miso (“is 
prepared like common miso but with an addition of rice 
bran”).
 Note 1. This is the earliest English-language document 
seen (Dec. 2012) that contains the term “roasted soy beans.”
 The introduction begins: “Miso, e.g. a food prepared 
from a mixture of soy beans, rice or barley, common salt, 

and water, by slow fermentation, seems to have been known 
in Japan since remote times. Its manufacture, like so many 
other useful processes, appears to have been taught to the 
Japanese by Chinese or Koreans. At least the Sandai jitsu 
roku, tells us, that a Chinese priest named Jingo transmitted 
more than 1000 years ago a small quantity of miso to 
the then Emperor of Japan, and the name ‘Korei shiwo’ 
sometimes, though not frequently used instead of the word 
‘miso,’ points to its introduction from Korea, where indeed, 
as well as in China, miso is still a favorite food.
 “In Japan miso is very widely consumed, especially 
by the lower classes, who enjoy it as a sort of food adjunct 
to the vegetables of which their daily diet consists. 
Although it is eaten throughout the whole country, it seems 
to be especially favoured in the north-eastern provinces. 
Statistics on its consumption do not exist at present and 
may also be diffi cult to compile, as in the countryside it is 
made by families themselves [at home], and only in large 
communities are special miso works [factories] established. 
Assuming, however, 10 monme (37.5 grms.) to be the lowest 
quantity daily consumed per head, and 20 millions out of 
the 39 [million] of the whole population to eat miso every 
day, a yearly amount of nearly 30 million kilograms of miso 
is arrived at, for the preparation of which more than half 
the yearly produce of soy beans (2.3 million koku [335,000 
tonnes] in 1883) is needed. Although these fi gures are 
certainly too low, they surely indicate the importance of this 
food in the nutrition of the Japanese people.”
 Tables show: (1) The composition of three different 
types of soy beans that make good shoyu and good miso, 
and the weight of 1000 grains/seeds of each (p. 3). (2) The 
composition of four different types of sea salt: Ajino from 
Bizen, Ako from Harima, Mitajiri from Suwo, and Giotoku 
from Shimosa [Shimôsa] (p. 4). (3) The composition of soy 
beans and of barley, and amount of each used in making 
miso (p. 6). (4) The composition of the fermenting miso 
after 50, 85, 120, and 150 days, on a fresh (as-is) basis (p. 
7) and a dry-matter basis (p. 8). (5) Changes in nutrients 
in the soy beans and in the barley during fermentation 
(p. 11). (6) Changes in the miso during fermentation (p. 
13). (7) Temperature of the original mixture and length of 
fermentation for four types of miso: Shiro miso, Yedo miso, 
Inaka miso, and Sendai miso (p. 15). (8) Composition of fi ve 
types of miso (p. 19). (9) Proportion of raw materials, age, 
temperature of the beans when mixing them with the other 
ingredients, and price per kin (=0.601 kg) of the same four 
types of miso.
 Note 2. Dr. Kellner published three subsequent articles 
in this journal but none concerned soybeans: (1) “Manuring 
experiments with paddy rice” (Bulletin No. 8, June 1890); 
(2) “Manuring experiments with paddy rice. (Third year)” 
(Bulletin No. 11, July 1892); (3) “Comparative experiments 
on the effects of various phosphatic fertilizers on upland soil, 
and analysis of rice grain” (Bulletin No. 12, March 1893).
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 Note 3. This is the earliest English-language document 
seen (Sept. 2002) that contains statistics on the production or 
consumption of soyfoods (in this case miso), in Japan.
 Note 4. This is the earliest document seen (Sept. 2002) 
that contains statistics on miso by geographical area.
 Note 5. This is the earliest English-language document 
seen (Aug. 2001) that mentions the word “nutrition” in 
connection with soy.
 Note 6. This is the earliest document seen (March 
2009) that mentions “Inaka miso” [made at home in the 
countryside], or “Tetsuka miso” [Tekka miso], or “Yedo 
miso” [Edo miso], or “Sendai miso” [a dark rice miso made 
in and around the city of Sendai], or “Kinzanji miso,” or 
“Sanshiu miso” [Sanshu miso, a soybean miso made in 
central Japan].
 Note 7. The parallel Japanese title of this English-
language periodical is Tôkyô Nôrin Gakkô. Gakujutsu 
hôkoku. Address: Dr., Prof. of Agricultural 
Chemistry, Imperial College of Agriculture and 
Dendrology, Komaba, Tokyo, Japan.

346. Belohoubek, Anton. 1889. Das shoyn 
[Shoyu]. Zeitschrift fuer das Gesamte Brauwesen 
12(21):433-37. Extracted from “Archiv 
Zmedelsky” (Prague). German summary in 
Chemisches Central-Blatt 1890(1):132. [2 ref. 
Ger]
• Summary: Soy sauce or shoyu (shoyn, [sic]) is 
the name used by people in England to refer to 
a liquid seasoning prepared from soybeans in India, China, 
and Japan. In recent years it has come to be imported into 
Europe. A description of the process for making soy sauce is 
given.
 Soy sauce was found to have the following composition: 
Protein (Eiweissstoffe) 1.058%, peptone 3.115%, other 
nitrogen-containing organic compounds 3.035%, crude 
/ unrefi ned fat 0.609%, sugars 2.467%, dextrin 4.966%, 
ethyl alcohol 1.602%, volatile acids (calculated as acetic 
acid) 0.110%, non-volatile acids (calculated as lactic acid) 
0.665%, ash 16.263%, water 66.162%.
 Note: The misspelled word shoyn (instead of shoyu) is 
used throughout the article. Address: Professor from Prague 
[Czechoslovakia].

347. Burney, W.B. 1889. Report of the Chemist. South 
Carolina (Clemson) Agricultural Experiment Station, Annual 
Report 1:100-42. For the year 1888. See p. 100, 107, 135.
• Summary: Table 1, titled “Composition of American 
feeding stuffs” (p. 107) gives the average chemical 
composition of four samples of soy bean seeds: Water 
8.47%. Total dry matter: 91.53%. Protein (or Albuminoids): 
37.22%. Crude fat: 16.52%. Nitrogen-free extract: 28.21%. 
Fiber 5.12%. Ash 4.46%.
 Another table, titled “Soja beans” (p. 135), gives the 

chemical composition of those grown by W.H. Perry, of 
Greenville, South Carolina. The values are identical to those 
published in June 1888 in South Carolina (Clemson) Agric. 
Exp. Station, Bulletin No. 3. p. 37. Address: PhD, Chemist, 
Columbia, South Carolina.

348. Dujardin-Beaumetz, Georges Octave. 1889. Des progrès 
accomplis dans ces dernièes annés dans le traitement du 
diabète [Progress during recent years in the treatment of 
diabetes]. Bulletin General de Therapeutique Medicale et 
Chirurgicale. 116(6):241-46. See p. 243, 245. [Fre]
• Summary: Page 243: As for the dietary regimen itself, 
it has profi ted greatly from the introduction of soy bread 
(pain de soja). A complete treatise on the subject has been 
published by Egasse (1888; see footnote).
 I know of only one disadvantage of soy bread: its 
unpleasant taste and its purgative action.

 There are two brands of soy bread: one is a soy bread 
made by Lecerf in Paris. The other is a soy and gluten bread 
made by Bourdin in Reims. Two tables show the nutritional 
analysis (made by Lajoux) of each type. The soy bread made 
by Lecerf in Paris contains:
 Water: 37%
 Gluten: 25.93%
 Lipids 8.30%
 Glucose 2.69%
 Starch and dextrin 7.22%
 Mineral salts [ash] 3.31%
 Cellulose 15.55%
 Page 245: For bread, take soy bread or 100 gm of 
potatoes cooked in water.
 Note: Hervé Berbille of France writes (July 2014): 
The work of Dujardin-Beaumetz is remarkable indeed. In 
retrospect, one can only applaud his work when we know, in 
terms of the achievements of modern science, all the benefi ts 
of soy in the prevention of diabetes. Address: Docteur, 
Membre de l’Académie de médecine, médecin de l’hôpital 
Cochin.

349. Dujardin-Beaumetz, Georges Octave. 1889. L’hygiène 
alimentaire: Aliments, alimentation, régime alimentaire dans 
les maladies. Deuxième édition revue, corrigée et augmentée 
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[Food hygiene: Foods, feeding, special diets for illnesses. 
2nd ed., revised, corrected, and expanded]. Paris: Octave 
Doin. viii + 239 p. Series: Conférences de Thérapeutique de 
l’Hopital Cochin, 1885-1886. Illust. [1 soy ref. Fre]
• Summary: Dr. Dujardin-Beaumetz, a world-famous 
physician, lived 1833-1895. He wrote the preface to the fi rst 
edition on 15 Oct. 1886, and to the second edition in July 
1888. This book contains papers presented by the author at 
15 conferences. Soya is discussed extensively at the 5th (p. 
71-90) and 11th (p. 175-80). Page 72 notes: The principal 
vegetable proteins (albuminoïdes végétaux) have been well 
studied by Ritthausen (see his book Die Eiweisskoerper, 
1872, Bonn). They consist of vegetable albumin, vegetable 
casein, legumin, vegetable gelatin, gluten, and conglutin [Ils 
se composent d’albumine végétale, de caséine végétale, de 
légumine, de gélatine végétale, de glutine et de conglutine.] 
As for gluten, its composition is more complex, and 
Ritthausen affi rms that it contains at least four albuminous 
substances, gluten-casein which is insoluble in alcohol, 
and three substances which are soluble in alcohol; gluten-
fi brine, gliadin [a term fi rst used in about 1828], and mucedin 
(mucédine; a nitrogenous substance, one of the constituents 
of gluten. Word fi rst used in English in 1879). Note: This 
is the earliest French-language document seen (Jan. 2016) 
that contains the word caséine or that uses the terms caséine 
végétale or albumine vegetale to refer to “vegetable protein.”
 Page 88 notes: Dr. Bovet has shown that legumin, which 
is rich in protein and low in starch, can serve as a base for 
cakes and pâtés to be used in diabetic diets. But certainly 
the most interesting fact is that which was communicated 
by Lecerf to the Society for Practical Medicine (Société de 
médecine pratique; June 1888) concerning soy fl our (farine 
de soya).
 “Soya (Le soya) is a legume very similar to our haricot, 
which originated in China and Japan, and which is cultivated 
presently in Austria. From soya one can extract a fatty 
substance, which the Chinese use as milk and from which 
they even make a cheese [tofu]. As for the fl our, it contains 
a considerable quantity of protein, more than even beef 
(36.63% vs. 22.74%), as one can see from the following 
table... But what is most interesting is its low content of 
starches and sugars. Lecerf proposed that this fl our be used 
to make a bread for diabetics. Such a bread would contain 
45% water, 20.1% protein, 9.35% oil, 2.794% starches and 
sugars, and 0.863% phosphoric acid. Thus, this bread, which 
has an agreeable fl avor, can be substituted for gluten bread, 
which contains at least 16-17% starches and sugars.
 The chapter on diabetic diets contains a long discussion 
of bread (p. 181): Bread is an indispensable food. The 
introduction of gluten bread in the feeding of diabetics, 
which we owe to Bouchardat, is one of the most important 
points in the dietary treatment of this disease. But there are 
various types of gluten bread, each with a different content of 
starches and sugars; dry gluten bread, sold in slices, contains 

the least. This brand, made by Cormier, is widely praised by 
Bouchardat. Page 185: A table states that fresh gluten bread 
contains 27.07% sugars and Lancry gluten bread contains 
31.15%. Boussingault wrote an article titled “Analyse 
comparative du biscuit de gluten et de quelques aliments” 
[Comparative analysis of gluten biscuits and of some other 
foods]. (1876, Annales de Chimie 5:114-26).
 Concerning soya bread (Du pain de soya; p. 187-88): 
Soya bread constitutes a major step forward in the feeding of 
diabetics. As noted above, Lecerf has given its composition; 
it contains less than 3% starches and sugars compared 
with at least 16% in gluten breads. It is also rich in protein. 
Therefore there is real interest in replacing gluten bread 
and potato bread by soya bread in diabetic diets. Address: 
Membre de l’Académie de médecine et du Conseil d’hygiène 
et de salubrité de la Seine médecin de l’hôpital Cochin.

350. Dujardin-Beaumetz, Georges Octave; Egasse, E. 1889. 
Les plantes médicinales indigènes et exotiques, leurs usages 
thérapeutiques, pharmaceutiques et industriels [Indigenous 
and exotic medicinal plants, their therapeutic, pharmaceutical 
and industrial uses]. Paris: Octave Doin. vi + 845 p. Illust. 
(With 1034 fi gures in the text and 40 chromolithographic 
plates). [5 ref. Fre]
• Summary: Page 438: Under “Manioc” [cassava] we read: A 
sauce analogous to Soya du Japon (see Soja hispida).
 Page 669-73: There is a long entry for “Soja hispida,” 
which is largely a summary of Egasse 1888 and Lecerf 1888. 
Contents: Geographical location, Botanical description of 
the plant, uses of the soybean plant. Chemical composition 
of the plant, seeds, and ash (Muntz, Stingl & Morawski). 
Fig. 910: An unoriginal illustration (by Thiebault, 1880) 
shows the plant and pods of Soja hispida (soybean) with 
many pods clustered around the stem, and a cluster of 7 pods 
to the upper left of the plant cellular structure of a soybean, 
brief history of the soybean in France (Montigny 1854, but 
mentioned even earlier by Buffon at the national Museum).
 Page 671: Utilization: Early mention by Kaempfer, soy 
sauce (known as Soju or Sooju) and how it is made, best 
quality and 2nd grade soy sauce, soy sauce resembles nuoc-
nam [nuoc-mam] of the Annamites, chemical composition 
of soy sauce as analyzed at a laboratory in Tokyo, Japan, 
soy sauce in Canton, use in China to make a milk-like liquid 
(une émulsion laiteuse; soymilk) used in place of dairy milk, 
most widely used in China to make tofu (du fromage de 
pois; see Champion), how tofu is made in China, chemical 
composition of tofu, soy fl our (La farine de soja) and its 
characteristics, investigations by Haberlandt in Austria-
Hungary, since the soybean contains little or no starch, it is 
good in diabetic diets, gluten bread (pain de gluten), work of 
Mr. Lecerf, a pharmacist, with soy fl our and soy bread, work 
of Mr. Dujardin-Beaumetz at the Cochin Hospital, chemical 
composition of Lecerf’s bread, an analysis of this bread 
made by the municipal laboratory at Reims, analysis by this 
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same laboratory of a soy bread made by Mr. Bourdin, an 
industrialist from Reims, this bread is known as soy gluten 
bread (pain de soja gluten) because it contains wheat gluten, 
the quantity of starch it contains is about the same as regular 
gluten bread, feeding diabetics with soy bread (pain de soja) 
at the Hospital of Douera in Algeria, there is a signifi cant 
amount of oil in this soy bread.
 At the top of page 672 is a description of yuba and how 
it is made. Address: Paris, France.

351. Hayward, Albert I. 1889. Report of the Agriculturist. 
Maryland Agricultural Experiment Station, Annual Report 
1:70-75. For the year 1888. See p. 71-73.
• Summary: The section titled “The soja bean (Soja 
hispida)” (p. 71-73) states: “The object of this crop was to 
test the qualities of this Japanese forage plant.” The crop was 
planted on 9 June 1888 on 27 plots, each one-eighth of an 
acre in size. All growth stopped in mid-July when a blight 
seemed to seize the plants. “Aphides were found on the 
leaves and the ends of the roots were dead.” “About the 10th 
of August new leaves began to appear and the growth was 
very vigorous from that time till harvest,” which began Sept. 
21. The average plant height was 2 feet, but some plants 
reached 3 feet. “The pods had begun to form but the seed 
was not developed. The stems were hard and woody near 
the ground. The crop was run through a fodder-cutter and 
ensiloed with corn and sorghum, alternating the loads as they 
were drawn, thus mixing three forage plants. This proves to 
be a food eaten very readily by cattle and showing a marked 
improvement in the fl esh of the animals and in quantity of 
milk produced. The woody stems of the beans are kept moist 
in the silo and the stock eat them up clean.” The largest yield 
was at the rate of 11,088 lb/acre. “This would undoubtedly 
have been very much increased by a reasonable quantity 
of manure or fertilizer.” A table (p. 73) shows the chemical 
composition of the soja bean plant (at two stages of growth, 
Sept. 22 & 26), red clover, and timothy.
 When “the Soja Bean and common Red Clover are 
compared ton for ton of green product, at time of harvesting, 
the former gives more total dry substance, or food, than 
the latter, and this in the form of more valuable nutrients. 
It has also been abundantly proven that land which will 
not produce enough clover to pay for cutting, will yield an 
average crop of the Soja Bean.” Address: B.S., Agriculturist.

352. Jahresbericht ueber die Fortschritte der 
Pharmakognosie, Pharmacie und Toxicologie (Jahresbericht 
der Pharmazie). 1889. Ueber die Zusammensetzung der 
Sojasauce [On the composition of soy sauce (Abstract)]. 
49:506. (Vol. 24 New Series). [3 ref. Ger]
• Summary: A German-language summary of three 
publications from the year 1889 on the composition soy 
sauce: (1) Stift, A. 1889. “Beitrag zur Kenntniss der 
Sojasauce [Contribution to the knowledge of soy sauce”]. 

Zeitschrift für Nahrungsmittel-Untersuchungen und Hygiene 
(Oesterreichische Chemiker-Zeitung) 3(1):33-34. Jan. In 
German
 (2) Tahara, J.; Kitao, M. 1889. “Notes sur la composition 
du shoya. Sur les matières azotées dans la sauce japonaise 
dite “Shoya” [Notes on the composition of shoyu. On the 
nitrogenous materials in the Japanese sauce called ‘Shoya’].” 
In French.
 (3) Belohoubek, Anton. 1889. “Das shoyn [Shoyu].” 
Zeitschrift fuer das Gesamte Brauwesen 12(21):433-37. 
Address: Goettingen.

353. Kellner, O.J.; Mori, Y[ôtarô]. 1889. Untersuchungen 
ueber die Ernaehrung der Japaner [Investigations on the 
nutrition of the Japanese]. Zeitschrift fuer Biologie 25:102-
22. [16 ref. Ger]
• Summary: Note: This excellent article is very similar to 
one published by the same authors under a similar title in the 
Aug. 1887 issue (p. 305-21) of Mittheilungen der Deutschen 
Gesellschaft fuer Natur- und Voelkerkunde Ostasiens in 
Tokio (Yokohama).
 The Japanese practice a near-vegetarian diet and 
consume very little meat. In 1882 only 36,288 cattle were 
slaughtered and the 37 million inhabitants consumed less 
than 1 kg per capita each year. The authors found that rice 
constitutes about 50% of the total vegetable food of the 
Japanese, followed by barley and wheat (27%), other small 
grains such as millet and buckwheat (13.9%), with green 
vegetables, roots, tubers, etc. making up the remainder. 
Soybeans, which are rich in protein and fat, are not widely 
consumed as such directly, but are made into other unique 
foods such as tofu and miso, and a tasty sauce, shoyu. Miso 
is made in almost every household in Japan. The process for 
making miso, tofu (Bohnenkäse), and shoyu is described (p. 
103-04).
 A table (p. 121) gives the chemical composition of 
various Japanese foods (on a moisture-free basis), including 
soybeans cooked with shoyu, and tofu (Bohnenkäse). 
Address: Tokyo, Japan.

354. Koenig, Franz Joseph. ed. 1889. Chemische 
Zusammensetzung der menschlichen Nahrungs- und 
Genussmittel. Vol 1. Chemische Zusammensetzung... Ed. 3 
[Chemical composition of human foods and delicacies. Vol. 
1. Chemical composition... 3d ed.]. Berlin: Verlag von Julius 
Springer. 1161 p. See p. 241-42, 595-600, 625, 631-32, 1041. 
See also Vol. 2, 1893. [21 ref. Ger]
• Summary: Summaries of early studies on chemical 
composition of soybean seed and of miso. The long and 
interesting section titled “Commercial sauces and food 
seasonings” (p. 241) is discussed in a separate record.
 A table (p. 389) gives numerical data on the oil from 
various oilseeds, including the soybean: Melting point, 
saponifi cation number, neutral fat (neutralfett), free fatty 
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acids, total fatty acids, molecular weight of the fatty 
acids, lecithin, stearic acid from lecithin, phosphorus, 
unsaponifi able components.
 Pages 486-90 give a good review of the literature on 
soybeans, discussing the various types, composition, shoyu 
or soy sauce, koji, Japanese miso, and tofu. A table (p. 489) 
gives the composition of 5 soy products analyzed by Edward 
Kinch: White miso, red miso, fresh tofu, frozen tofu, and 
soybean cake. König notes that some of these foods are 
not suited for the German palate, however E. Wein makes 
several good-tasting dishes from soybeans, used in a soup 
like beans or peas, in a salad like green beans, or cooked 
with potatoes or rice and pureed to resemble the Italian 
‘Polenta’–called ‘Sojenta’ by Haberlandt. The taste of these 
soybean preparations reminds one somewhat of almonds or 
chestnuts. See also soy fl our under “Meal” (Mehl) (p. 625).
 Pages 595-600 give detailed nutritional analyses of 
soybeans based on studies by various authors: Black oblong 
soybeans (based on E. Wein 1881, and Edw. Kinch 1882). 
Yellow soybeans (Anderson, Senff, Fr. Schwackhoefer 
and Joh. Stua, Zulkowski, E. Mach and K. Portele [of 
Versuchs-Station St. Michele, original communication; 
harvested in Tyrol, Austria, in 1877], R. Ulbricht and von 
Koritsánsky [Koritsansky, of Acad. Laborat. of Hungarian 
Altenburg, original communication; harvested in Hungarian 
Altenburg in 1878], E. Wildt [of Vers.-Stat. Posen, original 
communication; harvested in Posen], Schröder-Napagedl, 
Blaskovics, Wein, Weiske, Kinch). Brown soybeans 
(Schwackhoefer, Zulkowski, E. Mach and K. Portele, 
Ulbricht, E. Wein, Schröder, Weiske, Kinch). Black round 
soybeans (Senff, Mach, Wein, Kinch). Other soybeans 
(Caplan, Mach, Wagner, H. Pellet, Carriere, Kinch, Meissl, 
Kellner, Jenkins). Soybeans grown with fertilizer / manure 
(Gedüngte Sojabohnen, E. Wein).
 Page 625 contains one analysis of whole soybean fl our 
(Sojabohnenmehl) conducted in 1882 by C.H. Knorr in 
Heilbronn; the analyst was v. d. Becke und Cosack. This fl our 
contained 10.23% water, 25.69% nitrogenous substances, 
and 18.83% fat, etc.
 Note: This is the earliest document seen (Nov. 2013) 
that uses the word Sojabohnenmehl to refer to whole soybean 
fl our.
 This is the 2nd earliest German-language document 
stating that soybeans contain lecithin.
 Pages 631-32 give detailed nutritional analyses of 
soybean products based on studies by various authors: 
Leguminose-Maggi* (18 brands made by Jul. Maggi & Co. 
in Kempthal, Switzerland; sampled from 1885-1888. * = 
Using this name, staple foods are produced in Switzerland 
from legumes and glutinous grain varieties which are to meet 
the various demands with regard to nutritional value, taste, 
speed of preparation, and economical price. As the result 
of a special preparation process, not only is the starch to be 
partially converted into dextrin and sugar, the protein is also 

to be kept soluble. The fat in the fat-rich purees is provided 
to them not through the addition of any animal fats or exotic 
vegetable oils, but rather merely through the adding of very 
fat-rich varieties of beans (soybeans).
 Studies by E. Schumacher-Kopp, M. Wesener [personal 
communication]). Soybean preparation named “miso” (Made 
by Jul. Maggi & Co. in Kempthal; sampled in 1888; Study 
by W. Kisch [personal communication]). Miso (red or white, 
1882; by Edw. Kirch [sic, Kinch]). Tofu (fresh or frozen; E. 
Kirch [sic, Kinch]). Address: Prof. and Head, Agricultural-
Chemical Experiment Station, Muenster in Westphalia, 
Germany (Professor und Vorsteher der Agric.-Chem. 
Versuchsstation Muenster i. W., Germany).

355. Koenig, Franz Joseph. ed. 1889. Kaeufl iche Saucen und 
Speisegewuerze [Commercial sauces and food seasonings 
(Document part)]. In: F.J. Koenig, ed. 1889. Chemische 
Zusammensetzung der menschlichen Nahrungs- und 
Genussmittel. Vol 1. Chemische Zusammensetzung... Ed. 3 
[Chemical composition of human foods and stimulants. Vol. 
1. Chemical composition... 3d ed.]. Berlin: Verlag von Julius 
Springer. 1161 p. See p. 241-42. [21 ref. Ger]
• Summary: A table at the beginning of this section (p. 241) 
gives the weight (gm) of the contents of one bottle, the retail 
price (German marks), and the chemical composition of 7 
such sauces, including “Harvey-Sauce,” Japanese shoyu 
(Japanisch Soya, 550.4 gm, DM2.75), and Indian shoyu 
(India-Soya, 272.2 gm, DM1.25).
 Page 241: Additive to sauces that are available for 
purchase: with regard to the preparation of “Japanese soya” 
(or shoya or soy), according to a lecture in the Chemical 
Society (Chemiker-Verein) in Hamburg in the Offi cielle 
Zeitung der allgemeiner Ausstellung für Kochkunst und 
Volksernährung in Düsseldorf, 1887, No. 4” and in the report 
“Japan: International Health Exhibition and Descriptive 
Catalogue etc. London, 1884, p. 21” by K. Nagai and J. 
Murai, the following notices are present:
 The ingredients or raw materials are: Barley or also 
wheat (Gerste oder auch Weizen), table salt, yeast (Hefe), 
water, and above all, a bean which is cultivated for this 
purpose, the soybean (die Sojabohne; Dolichos Soya or Soya 
japonica) which gives the sauce its characteristic aroma.
 The dehulled beans are dried, then in the same way 
as coffee beans, roasted in ovens scattered throughout the 
country, since when fresh they cannot be transported well 
without losing their aroma.
 The barley is a long-grained, very hard variety, which 
can be used without being dehulled. A portion of it is roasted, 
just like the beans. In the main factory in Tokyo a portion 
of the fresh barley is now allegedly malted (gemalzt) and 
from it an infusion (Aufguss) is prepared, just like in our 
distilleries. The roasted beans and the barley are then poured 
into another large vat with cold water and allowed to soften 
for a long time, while temperatures that are artifi cially kept 
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very low and later a high content of added cooking salt 
(NaCl) protect the brew from decomposition / spoilage 
(Zersetzung). After some time, the diastase solution that 
was prepared from the malt is added (whether warm or cold 
was not to be learned) and everything is left to itself with 
occasional stirring. As soon as the time has come according 
to experience, which can be recognized by the color of 
the wort (Würze), a special kind of yeast (Hefe) is added. 
Under the given conditions (very low temperature) as well 
as the high salt content, a very slow fermentation (Gährung) 
takes place. It runs its course supposedly without carbonic 
acid development and without alcohol in the end product. 
Depending on the composition and raw materials, three types 
of soy sauce are made: The lowest quality requires a one-
year fermentation, the middle quality two years, and the third 
three full years, during which time the vat remains unstirred.
 Page 242: Once separated from the sediment, the soy 
is ready for use. When kept cool and in porcelain bottles, it 
will keep for several years (when sealed from air and light); 
with the entrance of air and light, the very slow fermentation 
continues without recognizable changes in week-long 
intervals.
 A second table (p. 242) from Nagai and Murai shows the 
relative density and chemical composition of Japanese shoyu 
from two different sources: (1) “Tokio Shoy und Kwaisha” in 
Tokyo, and (2) “Kikkoman Shoya” [sic, Shoyu] from Noda, 
Shimousa Prov. Details of the composition of the ash of 
sample 1 are given; no alcoholic content could be detected.
 In Japan, shoyu (Die “Soya”) serves as a seasoning for 
almost all foods and forms a broadly distributed food for 
the people (Volksnahrungsmittel), which must partially take 
the place of meat. Address: Prof. and Head, Agricultural-
Chemical Experiment Station, Muenster in Westphalia, 
Germany (Professor und Vorsteher der Agric.-Chem. 
Versuchsstation Muenster i. W., Germany).

356. Patterson, Harry J. 1889. Report of the Chemist. 
Maryland Agricultural Experiment Station, Annual Report 
1:66-69. For the year 1888.
• Summary: Two tables (p. 68-69) titled “Description of 
fodder samples” and “Composition of fodder samples” show 
that the “soja bean” was planted in rows 3 feet apart. The 
plants grew to a height of 2½ feet and were cut for fodder on 
3 Sept. 1888, yielding 8,674 pounds of green matter per acre. 
The green fodder had the following composition on a water-
free basis: Total dry substance: 18.84%. Of this: Ash 12.42%. 
Protein 15.31%. Crude fi ber 37.67%. Nitrogen-free extract 
30.76%. Crude fat 3.84%. Total nitrogen 2.44%. Albuminoid 
nitrogen 1.59%. Address: Chemist.

357. Pott, Emil. 1889. Die landwirtschaftlichen Futtermittel. 
Handbuch fuer Tierzuechter und Tierhalter. Rueckstaende der 
Sojasamen [The handbook of agricultural fodders for animal 
breeders and owners. Soybean residue]. Berlin: Verlag von 

Paul Parey. xvi + 730 p. See p. 22, 65, 229-30, 324-25, 339-
40, 438-39, 490. Index. 23 cm. 2nd ed. 1907. 2 vols. [Ger]
• Summary: The section titled “Amide compounds” 
(Amidverbindungen, p. 22) contains a table which is 
introduced by the following: W. Klinenberg maintained that 
out of the total nitrogen, what was available in the form of 
amides was:
 Ten oilseeds and cakes are listed followed by two 
columns under the heading: Total nitrogen content 
(Gesamtstickstoffgehalt). For the soybean, two percentages 
are given: (1) 9.53, and (2) 6.296.
 Translator’s note: The percentages really are not clear, 
since sometimes the entry in the fi rst column is the larger 
of the two and sometimes it is the other way around. From 
the text, it seems like the fi rst column is percent of the total 
nitrogen that is represented by amides in a given seed cake 
and the second column is the percent of that seed cake that 
is total nitrogen. In other words, in poppy seed cakes, 6.226 
pct. is nitrogen and 6.49 pct. of that is in the form of amides 
(although to my mind, it would have made more sense 
to have the order of the columns reversed!) That makes 
linguistic sense, but whether it makes scientifi c sense is 
beyond me without further research.
 Soybeans and their straw are also mentioned briefl y on 
p. 65. The chemical composition of soybeans and related 
products are given as follows: A section titled “The Soybean 
(Die Sojabohne (Soja hispida Moench)) (p. 229-30) gives 
details for various types of soybeans, including brown 
and yellow soybeans, Soja hispida castanca, and Soja 
hispida pallida. The composition of soybean straw (p. 324-
25). Soybean hulls (Die Sojabohnenschalen) (p. 339-40). 
Soybeans (composition of yellow and brown soybeans, p. 
438-39).
 The section titled “The residues of soybean seeds” 
(Rueckstände der Sojasamen) (p. 490) notes that soybeans 
are a well-known source of vegetable oil. Soy oil is, 
according to its chemical and physical properties, regarded as 
a semi-drying oil. According to J. Kühn, the oil cake which 
remains after the soybeans are pressed has the following 
average composition: Dry matter 86.5% (range 86.0 to 
87.1%), protein 40.8% (range 35.6 to 45.9%), crude oil 7.4% 
(range 5.3 to 9.6%), nitrogen-free extract 27.7% (range 24.5 
to 30.9%), wood fi ber / crude fi ber (Holzfaser) 5.4% (range 
5.2 to 5.7%), and ash 5.2%.
 With respect to its perishability, the residue [press-cake] 
should be treated like whole soybeans, and it is also used 
like whole soybeans as a fattening food for ruminants and 
swine, as a power food for oxen or working cattle, and as 
a useful food for milch cows. Unfortunately soybean cake 
(Sojakuchen) is rarely available commercially here.
 Also discusses: Kudzu (p. 234). Sesame (p. 519-22). 
Address: Privatdozent, Agric. Div., Imperial Technical 
“Hochschule,” Munich, Germany.
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358. Rein, Johann J. 1889. The industries of Japan. Together 
with an account of its agriculture, forestry, arts, and 
commerce. London: Hodder and Stoughton. xii + 570 p. See 
p. 6, 55-59, 62-63, 105-08, 157. Illust. Indexes (English and 
Latin; Japanese). 26 cm. [3 ref. Eng]
• Summary: This book is a translation of volume II of his 
superb book Japan nach Reisen und Studien, published in 
1886. The result of many years of study, including a stay in 
Japan, it is based on travels and researches undertaken at 
the cost of the Prussian government. Rein spent the fi rst fi ve 
months of 1874 in Japan, residing in the German Legation 
in Tokio and studying lacquer. After submitting a detailed 
report on the subject, he traveled throughout Japan.
 On page 6, the author discusses the Gokoku (fi ve chief 
cereals) and the introduction of agriculture to Japan. “As 
Tokugawa Ieyasu, the founder of the last Shôgun [shogun] 
dynasty, emphasizes in the twelfth of his ‘Eighteen Laws,’ 
the introduction of agriculture into Japan is ascribed to the 
sun-goddess Tenshô Daijin (Amaterasu). She was, to the old 
Japanese, Janus and Ceres in one. Her temple, at Yamada, in 
Ise, was the great national sanctuary, which had to be cared 
for according to law, and built anew every twenty-one years 
out of consecrated Hinoki-wood (Chamæcyparis obtusa S. 
and Z.) ‘in order that the land might have peace and thrive.’ 
By Gokoku (fi ve chief cereals) were meant rice, barley and 
wheat, Italian millet, other kinds of millet, and beans–in 
fact, the principal Kokurui, that is, cereals and pulse. The 
term Go-koku, however, did not meant the same thing in all 
ages. Thus we fi nd in Kaempfer, Amoenitatum exoticarum 
(1712, p. 834), Kome (Oryza), O-mugi (Hordeum), Ko-
mugi (Triticum), Daidsu (Dolichos soja, L.), and Adzuki 
(Phaseolus radiatus, L.) mentioned as Gokoku. Later the 
idea was extended farther, and included all important food-
plants belonging to the group of cereals and pulse.”
 “The Emperor Shinnung [Shen Nung] had introduced 
and spread the practice of agriculture in China, about the 
year 2700 B.C. For this he was deifi ed after death, and a 
temple was dedicated to him in Peking. In the park-like 
surroundings of this temple, the emperor of China since then, 
at the time of the spring equinox, annually ploughs a piece 
of land and sows it with go-koku.” Note 1. This is the second 
earliest document seen (Dec. 2013) that gives an early date 
(2700 BCE) for Shen Nung.
 Soy-bean is described in the chapter on “Food Plants,” 
under “Pulse or Leguminous Plants.” “Among the pulse of 
Japan (and not the less of China), the soy-bean ranks fi rst 
in extent, variety of use, and value; and chemical analyses 
prove the empirical judgment is well founded. In point of 
nutriment, the soy-bean is of all vegetables the nearest to 
meat. It contains nearly two-fi fths of its weight in legumin 
rich in nitrogen, and nearly one-sixth in fat. The soy-bean is 
to the inhabitants of Japan what their garbanzos (chick-peas) 
are to the Spanish, and their feijao preto (black beans) to 
the Brazilians. The author then describes the characteristics 

of the soy-bean, the work of Haberlandt with soy-beans in 
Austria, and the yields that he and his co-workers obtained. 
Note 2. This is the earliest English-language document seen 
(June 2008) that uses the word “garbanzos” (or “garbanzo”) 
to refer chick peas.
 “In Japan the varieties of soy-bean are distinguished–
according to colour, as white (more properly yellowish), 
black, brownish red, green, and spotted; according to 
duration of growth [maturity] as early-ripening, middle-
ripening, and late-ripening; according to form, as spherical, 
ellipsoidal, kidney-shaped, and compressed laterally; and 
according to use, as to those which serve primarily in making 
Shôyu (soy), Tôfu (bean-cheese), and Miso (a sort of sauce), 
and those eaten in any plain shape.” Soy-bean varieties in 
Japan include: 1. “White (pea-yellow) soy-beans, Japanese 
Shiro-mame or Haku-daidzu. To this division belongs an 
early-ripening sort with very small seeds, called Goguwatsu-
mame [Go-gatsu], or ‘fi ve-months-kind,’ because it ripens in 
the fi fth month of the old Japanese calendar, our July; also 
another small-seeded, early-ripening variety, the Wase-mame 
or Natsu-mame, that is, early and summer-bean. These two 
are also called Tôfu-mame, because they are used chiefl y 
in making Tôfu. Another sort serves to produce Miso. It is 
called Nakate-mame, ‘middle-late bean,’ its time of maturity 
occurring half-way between that of the early and late kinds. 
Its seeds are round and somewhat larger. The late ripening 
varieties, Okute-mame (late-bean), Maru-mame (bullet-
bean), and Teppô-mame (gun-bean), or Aki-mame (autumn-
bean) have, as their names indicate, mostly bullet-shaped 
seeds, which become harder and larger than the early ones. 
The variety last named is used in making Shôyu, while 
Maru-mame is valuable as horse-feed.
 2. Black soy-beans, Japanese Kuro-mame or Koku-
daidzu. These are eaten boiled with sugar, as an entrée, or 
as a relish to rice. A species like it with big, bullet-shaped 
beans is called Kuro-teppô-mame. 3. Brown soy-beans, 
Japanese Katsu-daizu (thirsty soy-bean) are much less grown 
than the white and black sub-species, and are used like the 
latter. They are distinguished as Aka-mame, red soy-beans, 
round, of red-brown colour, in different varieties, and Cha-
mame, tea beans, three light-brown sorts of small extent 
and signifi cance. 4. Greenish or bluish green soy-beans, 
Japanese Ao-mame or Sei-daizu, are eaten mostly boiled 
and with sugar, like the black and brown-red varieties. And, 
with the brownish sorts, they are much less widely grown 
than the black and yellowish. The Japanese distinguish the 
following sub-species of Aö-mame:–(a) Sei-hito,–epidermis 
green, inside a whitish yellow. (b) Nikuri-sei,–greenish 
throughout. Both sub-varieties run from roundish-ellipsoidal 
to a bullet roundness, are of medium size, and remind one of 
green peas. (c) Kage-mame, with pale green, round beans. 
5. Speckled soy-beans, Japanese Fuiri-mame or Han-daidzu. 
This group is not important. Its cultivation is confi ned to a 
small area, in a few provinces. Its sub-varieties are known 
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as:–(a) Kuro-kura-kake-mame, with a black spot on the 
saddle (eye), otherwise greenish; fl at and with the outline of 
an egg. (b) Aka-kura-kake-mame, with a brown spot on the 
saddle (eye), otherwise yellowish-green, fl at and drawn out 
long. (c) Fuiri-mame or Udzura-mame, speckled or spotted 
soy-bean, yellowish-green with many dark fl ecks. A rare 
variety, grown only in a few places, especially in Harima. 
Note 3. This is the earliest English-language document seen 
(Sept. 2004) that uses the word “speckled” (or “speckling” or 
“specks”), or the word “fl ecks,” or the term “light-brown” to 
describe the color of soybean seeds.
 “Early-ripening soy-beans are sown as early as April 
in Southern Japan, in Central Japan during May. Those that 
ripen in autumn need much more warmth, and are sown, 
as a rule, one month later... Late-ripening Daidzu is also a 
favourite for planting along the edge of fi elds and on the 
new-built dykes of rice-fi elds.”
 Note 4. This is the earliest English-language document 
seen (June 2009) which states that there are early-, medium-, 
and late-ripening varieties of soybeans.
 “At the end of his above-mentioned treatise, Haberlandt 
summed up in fi ve noteworthy propositions, the results of his 
experiments with the soy-bean and of its chemical analysis. 
His conclusions are as follows:
 “(a) The acclimatization of the early-ripening sorts, 
particularly those with yellow and reddish brown seeds, 
appeared to have fully succeeded in Central Europe.
 “(b) The seeds obtained were larger, heavier, and 
handsomer than those from Eastern Asia, the chemical 
composition, however, remaining unchanged.
 “(c) The soy-plant resists light spring frosts better than 
our young beans, and endures greater dryness in summer 
than most leguminous plants, though otherwise much like 
other kinds of beans.
 “(d) It is distinguished by heavy crops, besides 
furnishing, in its stems and leaves, either green or dried, a 
nourishing feed, of which cattle are very fond.
 “(e) In their high percentage of protein and fat, they far 
excel all other pulse in nutritive quality; and when properly 
prepared are second to none in fl avour.
 “After such favourable judgments, it might have been 
expected that the soy-bean, at least in the warmer regions of 
Austro-Hungary, would soon become popular and generally 
cultivated. The result, however, was quite otherwise. The 
hopes which he had aroused in behalf of this plant seem to 
have disappeared with Haberlandt, who died in 1878.
 “As I know from a reliable source, people soon became 
convinced that it was possible to cultivate with certainty the 
early-ripening yellow sorts. The crops from these, however, 
are unsatisfactory. It is so diffi cult to boil them soft that they 
have no sale and cannot be turned to due account.”
 The seeds of certain wild kinds of beans also serve for 
food, incl. Tsuru-mame or No-mame (Glycine soja, S. and 
Z.) and No-adzuki (Atylosia subrhombea, Miq.). (p. 62).

 Tables (both based on other sources) show: (1) Analyses 
of soy-beans (Glycine hispida, Moench) (p. 62). Gives the 
nutritional composition of 8 varieties, plus the empty pods, 
and the straw and leaves. (2) Comparative “analyses of 
various pulse” (p. 63), including Glycine hispida (Daidzu–
soy-beans), Phaseolus radiatus (adzuki), Pisum sativum 
(Yendo–peas), Vicia faba (Sora-mame), lentil, yellow lupin, 
and ground-nut.
 Pages 105-08 contain accurate, detailed discussions of 
shoyu, miso (which “does not spoil, and is said to be at its 
best when three years old”), and tofu.
 A table titled “Average composition of various Japanese 
oil-seeds according to E. Wolff and others” (p. 157) includes 
the composition of ground-nut [peanut], sesame (brown, or 
white), hemp-seed, and soy-beans.
 Also discusses: Adzuki (Phaseolus radiatus, p. 60, 
108). Algae, marine, used as food [sea vegetables] (p. 77, 
80-82). Ame, midzu-ame, and barley malt (p. 103-04). 
Arachis hypogæa (p. 56, 153-54). Fu (wheat gluten, p. 108). 
Hemp (Cannabis sativa, p. 75, 157, 165-66). Kudzu (p. 65, 
160, 184). Sesame seeds (Benni-seed, gingeli, p. 154-55). 
Address: Prof. of Geography, Univ. of Bonn [Germany].

359. Schulze, E. 1889. Ueber einige stickstoffhaltige 
Bestandtheile der Keimlinge von Soja hispida [On some 
nitrogen-containing constituents of soy sprouts (Abstract)]. 
Bericht der Deutschen Chemischen Gesellschaft (Berlin) 
22:599. [1 ref. Ger]
• Summary: A summary of the same article by the same 
author published in: Hoppe-Seyler’s Zeitschrift für 
Physiologische Chemie 12(5):405-15.

360. Yeo, I. Burney. 1889. Food in health and disease. 
London, Paris, New York and Melbourne: Cassell & 
Company, Ltd. x + 583 p. See p. 432-33, 440. Illust. Index. 
19 cm. Series: Clinical Manuals for Practitioners and 
Students of Medicine. Reissued in 1890 in Philadelphia by 
Lea Brothers & Co.
• Summary: In Part II, “Food in disease,” Chapter 3 is titled 
“Food in diabetes.” “Soya” is mentioned on pages 432-33. 
“Dujardin-Beaumetz also objects both to gluten bread and 
to almond cakes; the former he maintains is often found to 
contain a considerable percentage of starch.”
 “Quite recently Dujardin-Beaumetz has advocated 
(Footnote: ‘L’Hygiène Alimentaire.’ Second edition) the use 
of ‘soya’ bread for diabetics, of which he gives the following 
as the composition:–Soya Bread: Water 45.000. Proteids 
20.168. Fats 9.350. Starch and sugar 2.795. Phosphoric acid 
0.863.
 “This bread, he states, keeps well, and has an agreeable 
taste, and contains much less sugar-forming material than 
gluten bread, the best kind of which, he asserts, contains at 
least 16 per cent. of starch and saccharine substances.
 “Lecerf (Footnote: Journal de Médicine Pratique, 10 
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June 1888, p. 923) was one of the fi rst to call attention to 
the value of the meal of the Soya hispida in dietetics. It has 
a leguminous fruit like the haricot, and is a native of China 
and Japan, but is now cultivated in Austria. The Chinese 
extract from soya a fatty substance which they use as milk 
[soymilk], and even make cheese [tofu] with it. The meal 
is very rich in nitrogenous substances, more so than animal 
fl esh, and the amount of starchy and saccharine substance is 
very small.”
 The section on “Diabetic dietaries” contains “5.–
Dujardin-Beaumetz’s” (p. 440) which begins: “He adopts 
with little modifi cation the dietary of Bouchardat. He 
strongly recommends... the use of soya bread.”
 The author (who lived 1835-1914) mentions gluten on 
pages 7, 10, 74, 76, 78-83, 184, 186, 193, 194, 428-33, 437, 
439-40, 541, and 556.
 He seems favor a non-vegetarian diet Chapter 4 (p. 73+), 
which is titled “Vegetable foods,” begins: “We derive from 
the vegetable kingdom a great variety of foods, many of 
them of a highly nutritious character, and therefore of great 
importance to the human race... but as a rule, in vegetable 
foods the non-nitrogenous constituents are greatly in excess 
of the nitrogenous ones, and occur chiefl y as carbo-hydrates; 
and, save in the case of certain fruits and seeds, they contain 
but little fat.”
 “There is legumin or vegetable casein, abundant in the 
seeds of the leguminosae, and resembling in all essential 
particulars the casein of milk” (p. 74). Chapter 12 (p. 341-
54), which is titled “The relative advantages of animal 
and vegetable foods–Vegetarianism (Beneke’s diet for 
carcinoma),” contains a fair and balanced review of the 
literature on vegetarian and non-vegetarian diets. He states 
(p. 344-45): “There are few persons in the present day 
who advocate the practice of limiting the human dietary to 
substances of exclusively vegetable origin. The majority 
of the so-called ‘vegetarians’ of modern times adopt no 
such exclusive diet, but take, together with the more highly 
nutritive forms of vegetable food, such typical animal foods 
as eggs, milk, cream, butter, and cheese. They object only to 
animal fl esh. But those who take for their food the egg and 
the milk prepared by animals from the vegetable substances 
they feed on, and reject only animal fl esh, have no claim to 
call themselves ‘vegetarians.’ They feed, as has just been 
said, on the most typical and concentrated of animal foods. 
They have a sentimental objection to killing animals for 
food, and they found upon it a scheme of diet which we 
believe to be utterly impracticable on an extensive scale, 
and irreconcilable with the existing state of civilised man, 
not so much on strictly physiological grounds as on general 
economical considerations. There can be no objection to 
individuals adopting any kind of diet which they may fi nd 
answer their needs and minister to their comfort; it is only 
when they attempt to enforce what they practise on others 
that they must expect to encounter a rational opposition.”

 “But there exists also abundance of evidence that a 
purely vegetable diet is not the most appropriate for the 
production of either physical or intellectual effort.
 “Jules Béclard has recorded in his well-known text-book 
on Physiology that ‘the workmen employed at the forges of 
Tarn were for a long period fed with vegetable substances. 
It was then found that all the workmen lost, on an average, 
fi fteen days’ work a year on account of exhaustion or illness. 
In 1883, Mons. Talabot, deputy of La Haute Vienne, took 
charge of the forges. Meat was then made an important part 
of the diet. The health of the men afterwards improved so 
greatly that they did not lose more, on an average, than three 
days’ labour a year. Animal food produced a gain on each 
man of twelve days’ work a year.’
 “It has also been stated that the Italian labourers from 
Lombardy, with their largely vegetable dietary, performed 
much less work when engaged in piercing the St. Gothard 
Tunnel than their Swiss co-labourers with a more richly 
animalised scale of diet.”
 The author also mentions the words “vegetarian,” 
“vegetarianism,” or “vegetable diet / dietary, / foods / 
kingdom / origin / substances” on pages vii, x, 32, and 406-
408. Address: M.D., F.R.C.P., Prof. of Clinical Therapeutics, 
King’s College, London, and Physician to King’s College 
Hospital [London, England].

361. G. [Greshoff, M.?]. 1890. De Soja-boon en hare 
beteekenis als voedingsmiddel voor Nederlandsch-Indie [The 
soybean and its signifi cance as a food for the Netherlands 
Indies]. Tijdschrift voor Land- en Tuinbouw en Boschkultuur 
in Nederlandsch Oost-Indie 5(10):347-56. Jan. 1. [5 ref. Dut]
• Summary: In the Netherlands Indies, the soybean (De 
soja), which is called katjang kadeleh and katjang djepoen, 
plays a very important role in the production of the sauce 
known as ketjap. However real soy sauce (soja) is of 
much greater importance to the Japanese and Chinese. The 
Chinese have carried their tradition of soy sauce usage and 
consumption abroad. The natives of Java use unripe beans, 
whereas the Chinese use well-ripened beans.
 Chemical analyses over recent years have proven the 
superior nutritional value of the soya bean. No other legume 
has given such a favorable analysis. This shows how the 
experience makes the right choice ages before theory had 
its say about such things. It is as if every reputable chemical 
food analyst has to issue their own personal analysis of the 
soya bean in order not to embarrass themselves. According 
to the Japanese Yossyda [Yoshida?], there are 100 varieties 
of soya in cultivation in his homeland. Geerts describes 16 
different kinds in his monograph. Analyses are given of 
several soybean varieties. The fi rst, by Geerts and Dewars 
(Dutch) analyzed 7 varieties: yellow soybeans from Japan 
(Wase-mamé) and China, black soybeans from Japan 
(Kuro-mamé) and China, green soybeans from Japan (Ao-
mame), Nakaté from Japan, a yellow soybean cultivated in 
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south Russia. One analysis is given by Meissl and Böcker 
(German), and one by Church (British). Then seven analyses 
by Church are given of other common legumes from India. 
Then follows Church’s analyses of rice, Indian wheat, 
corn / maize (Djagoeng [jagung]), and common sorghum 
(Sorghum vulgare; Djagoeng tjeutriek)–followed by a short 
explanation.
 Experience has shown that in colder climates, the starch 
content of soybeans rises, while the content of other nutrients 
drops. This is why major areas of soybean cultivation (as 
promoted for 15 years by Haberlandt) have been limited to 
central Europe.
 The soybean is said to contain an enzymatic substance 
which rapidly converts starch to sugar, and to which the 
high value of soy sauce is attributed. But tests have yet to 
prove this. Then follows an essay on the caloric value of soy 
compared to other foods, and how to calculate this correctly. 
Church’s methods of determining the nutrient value of foods 
are described as too limited.
 Among vegetable foods, the soybean is very digestible. 
According to the latest research by Ladd, comparing the 
digestibility of various proteins (eiwitstoffen), soybean is 
75% versus 64% for fl our and 54% for grains. Because soya 
is very low in starch, it is a perfect food for diabetics. At a 
recent congress for doctors in Paris, soy bread was promoted 
and given much attention. Prof. Stokvis told the congress 
how a baker named Koehler bakes soy bread and soy cookies 
of high quality.
 The soybean is also appropriate, because of its 
nutritional composition, as a food for children and the sick. 
It is up to an enterprising person to bring it onto the market. 
Also, soy sauce would be a good commercial product if 
manufactured in Europe. But the most important point is 
that soya is an excellent food and, as such, is not given the 
recognition it deserves in the Netherlands Indies. It is an 
inexpensive vegetable meat. It deserves to be cultivated, 
because it can serve as a good, low-cost source of protein 
for a large number of people. It is appropriate for use 
in institutions, orphanages, and the army and navy, and 
deserves experimentation on a large scale. The indigenous 
people of the Netherlands Indies are used to eating the bean 
unripe, and not very well cooked–and they are persistent in 
serving it like this, which has led to the rejection of soy in 
many important circles.

Glycine soja is a very good secondary crop, next to 
rice. There is no need to emphasize this, since the Inspector 
of the Civil Medical Service has brought to the attention 
of the Netherlands Indies government and its offi cials, in 
a very professionally written piece, the advantages of soya 
cultivation.
 “I can’t give you any indications about the basis on 
which the soybean (“katjang kadeleh”) will best thrive. 
There are so many questions concerning the growth and 
function of the so-called root nodules (wortelknolletjes) of 

the Papilionaceae and the microorganisms that live therein. 
It has been determined that these plants, which include the 
soybean (de soja) are capable of creating free nitrogen and 
assimilating it.”
 Note 1. This is the earliest document seen (Oct. 2018) 
concerning soybean root nodules and nitrogen fi xation in the 
Western world. It is also the fi rst to state that soybean root 
nodules create free nitrogen and assimilate it.
 The author closes with the wish that the import of soya 
will prove to be a blessing for Java. [Note 2. This could 
mean either importation of soybeans from China, or more 
widespread introduction of soybean culture to Java, or import 
from Java to the Netherlands.] For about a year he has been 
trying to bring soy to the attention of the Netherlands, an 
attempt he wants to repeat again under the favorable auspices 
of a small offi cial publication circulated to those who are 
interested.
 Note 3. Paerels 1913 (p. 288) and Kempski 1923 (p. 79) 
both cite F.A. von Stuerler as the author of this article, but at 
the end of the article, the author’s name is written simply as 
“G.” On the same line is written: “B. Nov. 1889.”
 Note 4. This is the earliest Dutch-language document 
seen (Feb. 2001) that has the word “Soja” (or “Soja-boon” or 
“Sojaboon”) in the title.
 Note 5. This is the earliest Dutch-language document 
seen (Dec. 2020) that uses the word eiwitstoffen (or 
eiwitstoff) to refer to proteins in connection with soybeans.

362. Product Name:  [Soya Bread].
Foreign Name:  Sojabrood.
Manufacturer’s Name:  Koehler (G.C.) & Co.
Manufacturer’s Address:  29 Weesperstraat, Amsterdam, 
The Netherlands.
Date of Introduction:  1890 January.
New Product–Documentation:  Köhler, G.C. 1890. 
“Sojabrood [Soya bread” (Letter to the editor)]. Algemeen 
Handelsblad (Amsterdam). Jan. 30. p. 3, col. 2. The writer 
is a baker who baked one of the fi rst loaves of soya bread in 
the Netherlands. He offers a brief review of two important 
articles (Stokvis Sept. 1889; Cox Nov. 1889) about soya 
bread, which is used by diabetics.
 Gorkom, K.W. van. 1890. Supplement op De Oost-
Indische Cultures, in betrekking tot handel en nijverheid 
[Supplement to East-Indian crops: In relation to commerce 
and industry]. Amsterdam, Netherlands: J.H. de Bussy. vii + 
303 p. See p. 283-87.
 Schlegel & Cordier. 1894. T’oung Pao. 5:135-46. 
March. “The Chinese bean-curd and soy and the soya bread 
of Mr. Lecerf.” Holland was the fi rst country to make soy 
bread after France. “Mr. G.C.F. Koehler in Amsterdam (29 
Weesperstraat) fabricates even a superior kind of Soya-bread, 
containing less oil than the Paris bread [made by Mr. Lecerf 
and later by Messieurs Peitz & Co.], and therefore more 
palatable than the latter, for 40 cents (= 8 pence). But his 
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breads are double the size of Paris ones, and, consequently, 
relatively cheaper.”
 Piper and Morse. 1916. USDA Bulletin No. 439. “The 
soy bean, with special reference to its utilization for oil, cake, 
and other products.” “In England, manufacturers have placed 
on the market a so-called ‘soya fl our,’ which is 25% soy-bean 
meal [probably whole soy fl our] and 75% wheat fl our. This 
soya fl our is being used by bakers in making a soy bread 
which is very palatable and may be found on the market. A 
similar product has been manufactured in Amsterdam for 25 
years.”
 Note 1. This is the earliest known commercial soy 
product made in the Netherlands.
 Note 2. This is the earliest known commercial cereal-soy 
blend.
 Note 3. This is probably the earliest known commercial 
product with whole soy fl our used as an ingredient. How do 
we know? Because in 1891 that was the only kind of soy 
fl our available in Europe.

363. Köhler, G.C. 1890. Sojabrood [Soya bread (Letter to the 
editor)]. Algemeen Handelsblad (Amsterdam). Jan. 30. p. 3, 
col. 2. [2 ref. Dut]
• Summary: The writer is a baker who baked one of the fi rst 
loaves of soya bread in the Netherlands. He offers a brief 
review of two important articles about soya bread, which is 
used by diabetics.
 The word Sojabrood [soy bread] and the word Sojaboon 
[soybean] both appear in this article.
 Note 1. This article was found by searching the Dutch-
language database http://kranten.delpher.nl/ for “sojabrood” 
using advanced search between 1700 and 1880.
 Note 2. This is the earliest document seen (Sept. 2014) 
in this database that contains the word sojabrood.
 Note 3. Between 1880 and 1899, about 54 records in this 
database contain the word sojabrood. Address: Amsterdam.

364. Beal, W.H. 1890. Compilation of analyses of fodder 
articles, fruits, sugar-producing plants, dairy products, etc. 
made at Amherst, Mass., 1868-1890. Massachusetts State 
Agricultural Experiment Station, Annual Report of the Board 
of Control 7:291-313. For the year 1889. Jan. See p. 294-95, 
299-300.
• Summary: This is a long table. In section “A. Analyses 
of Fodder Articles,” analyses of the following are given: II. 
Hay and coarse dry fodders–Soja bean. IV. Grains and other 
seeds–Soja beans (Soja hispida Mönch.). For each product 
the following statistics are given: Number of analyses. Dry 
matter (Max., min., avg.). Percentage protein (Max., min., 
avg.). Percentage fat (Max., min., avg.). Percentage nitrogen-
free extract (Max., min., avg.). Percentage fi bre (Max., min., 
avg.). Ash. Nutritive ratio (average).
 The chemical composition of gluten meal is given on 
pages 296 and 301.

 Note 1. This is the 2nd earliest document seen (Dec. 
2020) that uses the term “nutritive ratio.” For a defi nition 
of this term, see G. McCarthy. 1890.” The best agricultural 
grasses.” Or see: C.C. Georgeson. 1891. “What does science 
teach us in stock-feeding?”
 In section “B. Analyses of Fodder Articles with 
Reference to Fertilizing Ingredients,” analyses of the 
following are given: II. Hay and coarse dry fodders–Soja 
bean. IV. Grains and other seeds–Soja beans. For each 
product the following statistics are given: Number of 
analyses. Percentage of moisture. Nitrogen. Ash. Potassium 
oxide. Sodium oxide. Calcium oxide. Magnesium oxide. 
Ferric oxide. Phosphoric acid. Insoluble matter. Valuation per 
ton of 2,000 pounds.
 Note 2. This is the earliest document seen (Oct. 2004) 
that uses the term “dry fodders” (or “dry fodder”).

365. Goessmann, Charles A. 1890. On feeding experiments. 
VI. Fodder analyses (1889). Massachusetts State 
Agricultural Experiment Station, Annual Report of the Board 
of Control 7:12, 124-47. For the year 1889. Jan. See p. 140-
41.
• Summary: Page 140 contains two tables giving nutritional 
analyses of “White Soja Beans,” one bought in New York 
and the other apparently grown at the Experiment Station 
in 1888. Page 141 contains a third table giving a nutritional 
analysis of “Black Soja Beans” apparently grown at the 
station in 1888. It also gives the “fertilizing constituents” of 
“White Soja Beans” and “Black Soja Beans”; these include 
calcium oxide, magnesium oxide, ferric oxide, sodium oxide, 
potassium oxide, phosphoric acid, nitrogen, insoluble matter, 
and valuation per ton ($18.98 for the White and $18.18 for 
the Black).
 Note: Gluten meal in feed for pigs is discussed on p. 
105. Address: Ph.D., LL.D., Director of the Station and 
Chemist, Amherst, Massachusetts.

366. Goessmann, Charles A. 1890. On fi eld experiments. 
Massachusetts State Agricultural Experiment Station, Annual 
Report of the Board of Control 7:148-230. For the year 1889. 
Jan. See p. 156-57, 166, 171-72.
• Summary: Section II, titled “Infl uence of fertilizers on the 
quantity and quality of prominent fodder crops. (Field B),” 
notes that in 1888 the Soja bean (Soja hispida) was grown on 
two test plats on Field B, one fertilized and one unfertilized 
(p. 157). A detailed analysis of the soja bean (entire plant, 
dry; collected Aug. 30, 1888, unfertilized) is given, with 
an analysis of the dry matter (93.88% of the total weight), 
which consists of crude ash 6.47%, crude cellulose 20.76%, 
crude fat 5.62%, crude protein (nitrogenous matter) 15.87%, 
and non-nitrogenous extract matter 51.28%, totaling 100%. 
An analysis of the “fertilizing constituents of the above soja 
bean,” the minerals, shows that it is rich in calcium oxide, 
nitrogen, and magnesium oxide. Its value per ton is $9.51.
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 The section titled “Statement of crops raised on the 
Northern Division of Field C” states that fi ve rows of black 
soja beans were grown.
 Note 1. Neither soja nor soy are listed in the index of 
this early report.
 Note 2. This is the earliest English-language document 
seen (June 2008) that uses the word “cellulose” in connection 
with the soybean. Webster’s Dictionary defi nes cellulose, 
a term fi rst used in 1835, as “a polysaccharide of glucose 
units that constitutes the chief part of the cell walls of plants, 
occurs naturally in such fi brous products as cotton and 
kapok, and is the raw material of many manufactured goods 
(as paper, rayon, and cellophane).” Cellulose is a long chain 
or polymer of sugar molecules each containing six carbon 
atoms. Address: Ph.D., LL.D., Director of the Station and 
Chemist, Amherst, Massachusetts.

367. Maxwell, W. 1890. On the presence of sugar-yielding 
insoluble carbohydrates in seeds. American Chemical 
Journal 12(1):51-60. Jan. [8 ref]
• Summary: Page 56: “The researches were further extended 
to coffee berries and soja beans... The alcoholic syrup 
extracts obtained from the inverted non-nitrogenous residues 
of those seeds... yielded large crystallised preparations 
of galactose sugar. By recrystallising several times out 
of alcohol, chemically pure preparations were obtained. 
Aqueous solutions of the sugar were prepared... The rotatory 
powers of the sugars obtained from the respective seeds were 
as follows: Soja beans 81.3; coffee berries 81.1.”
 Page 60: “The question of the locality of those insoluble 
carbohydrates in the organism of the seed was studied 
microscopically by Prof. Cramer, Zürich, at the instance of 
Prof. E. Schulze. It appears that those bodies are secreted 
in the cells of the endosperm, and must be considered as 
a reserve material of the seed, and as contributing to the 
support of the embryo during germination. Prof. Cramer 
found in the examples of the cocoa palm, coffee, soja, and 
of the legume seeds specifi ed in the researches, that the thick 
membranes of the cells of the cotyledons resist the direct 
action of a solution of cuprammonia;...” Address: Harvard 
College Lab.

368. Dujardin-Beaumetz,–1890. Lecture IV.–On 
vegetarianism from a therapeutic point of view: New 
Therapeutic Agencies. Original communication. Therapeutic 
Gazette (Philadelphia) 14:145-52. March 15. (Third Series, 
Vol. VI, No. 3). [1 ref]
• Summary: This article begins: The subject which I have 
chosen for this lecture is one of utmost importance in 
connection with the question of the application of diet to the 
treatment disease. I hope to show you that if vegetarianism is 
not adapted to the well man and to our climate, a vegetable 
diet may, nevertheless, be most appropriate in a large number 
of affections of the stomach and kidneys. This subject has, 

moreover, given rise to numerous disputations, the literature 
of which would constitute a library by itself; from these 
writings, in fact, I have derived the principal materials for 
this lecture (Footnote: See and compare:
 Dock, “Du Végétarisme, ou de la Manière de vivre selon 
les Lois de la Nature,” Saint-Gall;
 Docteur Théodor Hahn, “Der Vegetarianer” (Recueil 
Mensuel, Saint-Gall);
 Meta Welmer, “Les Végétaarisme,” Lausanne);
 Bonnejoy, “Principes d’Alimentation rationnelle;”
 Cocchi, “Le Regime de Pythagore;”
 Algernon Kingsford, “Alimentation végétale chez 
l’Homme” (Vegetarisme, Thèse de Paris, 1880); La Réforme 
Alimentaire, January, 1887.
 * Edmond Pivion, “A Study on the Regimen of 
Pythagoras: Vegetarianism and its Advantages.” Paris, 1885.
 Page 150: “But I must speak here more especially of the 
new amylaceous products,–soja, fromentine, and legumine,–
which are proved to be superior, as you will see, to meat 
itself in the proportion of nitrogen which they contain.
 “The soja is the Japanese bean (Glycine hispida), to-
day much cultivated in certain counties of Europe, and, in 
particular, in Hungary, since 1875. This bean, which contains 
extremely little starch, and has been employed in the dietetic 
treatment of diabetes by Lecerf, contains a very large amount 
of azotized matters; and, on referring to the different analyses 
published by Steuff [Steuf], Capan [Caplan], Pellet, and 
Muntz, we fi nd the following percentage of the alimentary 
principles contained in this bean:
 “Per cent.
 “Protein matters: 36.67
 “Fatty matters: 17.60
 “Starchy matters: 6.40
 “If now you compare this analysis with that of meat, you 
obtain the following result: Note: The two columns are for 
Beef and Soja.
 “Water: 74.00 9.37
 “Proteinaceous matters: 22.74 36.67
 “Fatty matters: 2.30 17.60
 “Potassium: 0.54 3.10
 “Phosphoric acid: 0,66 1.47
 “As you see by these fi gures, the Japanese bean has the 
decided advantage over beef.
 “From an alimentary point of view, soja serves several 
uses. A sauce is made from it which bears the name of 
stiso [miso?] and soju, but the most curious and interesting 
point in the application of soja to dietetics is that a kind of 
cheese can be made from it–it is the pea or bean cheese, 
very much prized in Japan; and those who would like to 
know more about the fabrication of this cheese will fi nd all 
the information they desire in the article of Egasse, “On the 
Economic and Therapeutic Applications of Soja,” in the 
Bulletin de Thérapeutique, vol. cxv. p. 133.
 “In Europe the soja has been utilized for the food of men 
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and animals, and in the last few years the attempt has been 
made to make bread of it, which is a matter of considerable 
diffi culty by reason of the large proportion of oil which this 
bean contains. This oil, as Leon Petit has shown, is very 
purgative, and might replace castor oil in medical practice. 
Hence it becomes necessary to rid the meal of this oil in 
order to render it fi t for our domestic usages. Lecerf, in Paris, 
and Bourdin, in Rheims, have succeeded in rendering the 
bread fabricated from this meal very well supported by the 
stomach.
 “Here, then, we have a bean which is more nutritive than 
meat, and which serves for nourishment to a great country 
like Japan under the different forms of sauce, of cheese, of 
farina, and even of a real artifi cial milk. You will see all the 
advantage which the vegetarian regimen may derive from 
such a food.” Address: Prof., Paris, France.

369. Furukawa, Sakae. 1890. Shôyu oyobi seishu-chû tôbun 
no shiken-hô [A method of testing for sugars in shoyu and 
sake]. Yakugaku Zasshi (J. of the Pharmaceutical Society of 
Japan) No. 97. p. 168-73. March 26. [Jap]
Address: Igaku-shi (M.D.), Japan.

370. Alvord, Henry E. 1890. Some feeding trials. II. Feeding 
heifers on ensilage only. Maryland Agricultural Experiment 
Station, Bulletin No. 8. p. 1, 12-14. March.
• Summary: “The ensilage fed consisted of a mixture of 
corn, sorghum and soja beans, all cut short and put into the 
silo in layers, in September, 1888. This ensilage is described 
in the Second Annual Report of the Station, for the year 
1889, page 97, its chemical composition being given in the 
same report, as Nos. 47 and 48, in the table at page 101.
 “Forty pounds of this ensilage was the daily ration” 
for each of the two heifers, named Aggie Mary and Aggie 
Juanita. A table compares the composition of this ensilage 
with “the standard ration.” The ensilage had a lower 
“nutritive ratio” (1:10.3) and contained only 65% as much 
protein per pound. Address: Director of the Station, College 
Park, Maryland.

371. Goessmann, Charles A. 1890. Composition of fodder 
crops raised upon the Station grounds. Massachusetts 
Agricultural Experiment Station, Bulletin No. 36. p. 6. 
March.
• Summary: A table shows: Soja bean (Soja hispida). 
Nutritive ratio, 1:2.5 to 1:5.5. Fodder constituents in lb/1,000 
lb of dry matter: Crude ash 75.1, crude cellulose 212.6, crude 
fat 59.9, crude protein (nitrogenous matter) 154.0, non-
nitrogenous extract matter 497.5. Fertilizing constituents in 
lb/1,000 lb of dry matter: Nitrogen 24.78, phosphoric acid 
4.66, potassium oxide 16.53. Manurial value per ton of dry 
matter: $10.39.
 Note: For a defi nition of “nutritive ratio” see G. 
McCarthy 1890. “The best agricultural grasses.”

372. McBryde, J.B. 1890. Chemical statistics of corn crop 
of South Carolina. Maize fodder ensilage. Cow peas as a 
forage crop. Composition of soja bean vines. South Carolina 
(Clemson) Agricultural Experiment Station, Bulletin No. 8. 
p. 53-79. March. New Series 2.
• Summary: The section titled “Cow peas as a forage crop” 
states (p. 68-69): “This crop seems especially adapted to 
meet the wants of our Southern farmers. Its extensive and 
deep root system enables it to withstand the long dry spells 
common to our climate, and also to gather nourishment 
from soils on which shallow growing crops would starve. It 
responds readily to fertilizers, and on fair soils will produce 
as large a yield of nutritive matter as almost any forage crop 
we can grow. It makes such a rapid growth that two crops 
can be grown in a season. The growth is so luxuriant that all 
noxious weeds are choked out. The most serious objections 
urged against this crop are its great bulk and the diffi culty of 
curing it.”
 A table gives three analyses of the composition of “cow 
pea vine hay.”
 This section continues (p. 75-76): “Of this [nitrogen] 
the cow pea vine contains 205 pounds [per acre], valued at 
$32.42. If this were all removed from the soil, a very few 
crops would soon ruin the richest land. But it is known that 
the cow pea will fl ourish on soils which are defi cient in 
nitrogen; this fact has led to the belief that this crop obtains 
at least part of its nitrogen from atmospheric sources. We 
take the following from Bulletin No. 5, Storr’s School 
Experiment Station, Mansfi eld, Connecticut:
 “1. Peas, alfalfa, serradella, lupine, clover, in all 
probability, and apparently leguminous plants in general, 
are able to acquire large quantities of nitrogen from the air 
during their periods of growth.
 “’2. There is scarcely room to doubt that the free 
nitrogen of the air is thus acquired by plants.”
 Table XXIII (p. 77) gives the composition of cow peas 
and soja beans. These soja beans were grown by W.H. Perry 
of Greenville, South Carolina. On a dry matter basis, cow 
peas contain 25.96% protein compared with 39.17% for soja 
beans. “In placing it [the cow pea] beside the soja bean we 
have unintentionally shown it to a disadvantage, as the latter 
is almost without a rival as a feed stuff–approaching nearly 
to cotton seed meal in per cent. of crude protein and in per 
cent. of crude fat far exceeding it.” Note 1. The cotton seed 
meal mentioned here appears to be simply ground cotton 
seeds, which have not been defatted.
 In the section titled “Composition of soja bean vines,” 
table XXV (p. 78) gives the composition of soja bean vines 
and straw grown on the Columbia farm. The vines were 
cut in full bloom on 5 Aug. 1889. The straw, from the crop 
of 1888, consists of hulls and vines after the peas had been 
threshed. The vines contain 16.88% protein compared with 
4.25% for the “straw.”
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 Table XXVI (p. 79) gives the “Fertilizing constituents 
of soja bean vines and straw.” The following values are 
given for each in both per cent. and pounds per ton: Moisture 
at 100ºC, nitrogen, phosphoric acid, potash, soda, lime, 
magnesia, sulphuric acid, and insoluble matter. The soja bean 
probably obtains its “nitrogen from the air and subsoil...”
 Note 2. This is the earliest agricultural experiment 
station publication seen (May 1999) that contains the word 
“Soy” or “Soja” in the title.
 Note 3. This is the earliest English-language document 
seen (Oct. 1999) that mentions lime as a fertilizing 
constituent of soja bean plants (the vines).
 Note 4. This is the earliest document seen (Oct. 2018) 
concerning soybeans and atmospheric nitrogen fi xation in the 
United States.
 Note 5. This is the earliest English-language document 
seen (Aug. 2018) that uses the word “nitrogen” in connection 
with soybeans obtaining nitrogen from the air.
 Note 6. This is the earliest English-language document 
seen (July 2016) that contains the term “cotton seed meal” 
(written just like this). Address: A.B., C.E., 1st Asst. 
Chemist, Columbia, South Carolina.

373. Bulletin de la Societe d’Acclimatation. 1890. Soya: Dr. 
Dujardin-Beaumetz [Soya: Dr. Dujardin-Beaumetz]. 37:330-
31. April 5. [Fre]
• Summary: “Our excellent colleague, Dr. Dujardin-
Beaumetz, has spoken to you about the soybean (Soya), a 
sort of oil pea (Pois oléagineux) that originated in China.
 “He has told you of the great interest in the starch-free 
seed in diabetic diets, and he has invited me to discuss the 
subject of acclimatization. I would like to say here that the 
introduction of the soybean to France is due to the Society 
for Acclimatization. The fi rst seeds were brought here from 
China in 1855 by Mr. de Montigny, the French consul at 
Shanghai. Numerous trials have been conducted by members 
of the Society and numerous reports have been published in 
the Bulletin. But it is in Austria-Hungary that the cultivation 
of the soybean has expanded, starting in 1875. By 1877 it 
was already being cultivated by 160 experimenters.
 “Today the soybean is a common agricultural plant.”
 Note: This is the earliest article seen by Dr. Dujardin-
Beaumetz in this periodical; in an 1888 issue (meeting of 
July 20, p. 934-35) is a list of prospective new members. 
One of these is Docteur George Dujardin-Beaumetz, doctor 
at the hospital, member of the Academy of Medicine, 176 
boulevard St.-Germain, Paris. Address: Cochin Hospital in 
Paris.

374. Georgeson, C.C. 1890. Food for dairy stock. Kansas 
Farmer 28(16):3. April 16.
• Summary: This paper was read before the State Dairy 
Association, at Abeline.
 “Poor feed in a poor cow is a poor investment all 

around. Good feed in a good cow is the only combination of 
conditions from which a good profi t can be realized.
 “The most economical feed is that which so maintains 
the fl ow of milk as to allow a good profi t after its cost of 
purchase or production has been deducted. A cheap feed 
is often the dearest in the end. The experienced dairyman 
can always draw pretty correct conclusions as to what is 
best suited to his case as far as price is concerned. The 
foods rich in albuminoids generally cost the most money, 
as linseed cake, cottonseed cake, malt sprouts, bean meal. 
Nevertheless a small amount of one or the other of these 
or similar substances should be given cows in milk along 
with the coarser feed. Corn meal is not suffi ciently rich in 
albuminoids to make the best feed for milch cows.”
 “As regards the winter feed, I think that under ordinary 
circumstances good ensilage, supplemented by some grain 
feed, bran, or millstuff, and a little oil meal, if possible, is 
about as economical and satisfactory a feed as the dairyman 
can get.”
 Note 1. The term “bean meal” probably refers to a meal 
made from whole ground soybeans. If it does, this would 
be the earliest document seen (April 2012) concerning C.C. 
Georgeson in connection with soybeans or soybean products.
 Note 2. This is the earliest English-language document 
seen (Sept. 2016) that contains the term “bean meal” but 
does not specify the type of bean–although the soybean is 
probably implied. However this bean meal is not defatted.
 Note 3. This is the earliest English-language document 
seen (June 2003) that contains the term “linseed cake.”
 Note 4. This is the earliest English-language document 
seen (July 2016) that contains the term “cottonseed cake.” 
Address: State Agricultural College, Manhattan, Kansas.

375. Industrialist (The) (Manhattan, Kansas). 1890. Food for 
dairy cows. 15(34):135. April 26.
• Summary: This article contains extracts from a paper 
presented by Prof. C.C. Georgeson before the State 
Dairyman’s Association, as published in the Kansas Farmer 
[16 April 1890, p. 3] (which see).

376. Patterson, H.J. 1890. The use of animal charcoal in 
the determination of fat (ether extract) in feeding stuffs. 
American Chemical Journal 12(4):261-65. April.
• Summary: This article begins: “The crudeness of the 
product which goes under the term ‘ether extract’ in fodder 
analyses is a thing that has impressed itself upon all who 
have to any extent been engaged in the determination of the 
various constituents of farm products. How to get rid of a 
portion, if not ail, of this extraneous matter, and have nothing 
but fat or very closely allied products, has been an interesting 
question, up to this time unsolved.
 Table B (p. 264, containing 4 columns) lists the names 
of 12 plants, including “Soja bean silage.” After each 
is given the percentage of fat contained in that plant as 
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determined by two different methods, and the percentage 
difference between them. For “Soja bean silage” the two 
methods give 5.53% fat and 4.70% fat. The difference 
between them is 0.83%. Address: Maryland Agric. Exp. 
Station, Agricultural College, Maryland.

377. Rusby, H.H. 1890. Botany and materia medica: Soja. 
Druggist’s Bulletin (Detroit, Michigan) 4(4):113. April.
• Summary: “This important food plant... has been attracting 
a steadily increasing attention in the pharmaceutical press 
during the past year or two... the more recent interest in it 
has centered in its approximate freedom from sugar-making 
constituents.” Soja is low in carbohydrates (6.4%) compared 
with peas (54.4%), beans (50.2%), and lentils (51.2%).
 “So far as I am aware, there is no other crude product of 
vegetable origin which represents so large a nutritive ratio 
as Soja, as indicated in this table. And it is this fact which 
has suggested its utilization in the preparation of a bread for 
patients affl icted with diabetes. The large percentage of oil, 
which has decidedly cathartic properties, has been quite an 
obstacle to its utilization in this way, but processes are now 
resorted to by which the greater portion of this is gotten 
rid of, and a fairly palatable, wholesome, and exceedingly 
nutritious food, prepared from it.” Address: M.D.

378. Lancet. 1890. Analytical Records: Bread and biscuits 
made from the soya bean (G. Van Abbott and Son, 6, 
Duke Street Mansions, Grosvenor Square, W. [London]). 
136(3494):342-43. Aug. 16.
• Summary: “The use of ‘soya’ bread has recently been 
advocated for diabetics by no less eminent an authority than 
Dujardin-Beaumetz. Lecerf, according to Professor Yeo 
was one of the fi rst to call attention to the value of the meal 
of Soya hispida in dietetics. It has a leguminous fruit like 
the haricot, and is a native of China and Japan, but is now 
cultivated in Austria. The Chinese extract from soya a fatty 
substance which they use as milk [soymilk], and even make 
cheese [tofu] with it. The meal is very rich in nitrogenous 
substance, more so than animal fl esh, and the amount 
of starchy and saccharine substance is very small. Our 
examination of the bread before us confi rms this. We fi nd it 
to contain as much as 25.02 per cent. nitrogenous matter, and 
as little as 2.72 per cent. starch, and 4 per cent. of mineral 
matter. In texture it is just like ordinary wholemeal bread, 
and it possesses quite an agreeable taste. Messrs. Abbott 
have evidently made a very valuable addition to their list 
of foods which are intended for the use of the diabetic. The 
biscuits are not less satisfactory.” Address: England.

379. Furukawa, Sakae. 1890. Shôyu no seishitsu [On the 
nature and character of shoyu]. Yakugaku Zasshi (J. of the 
Pharmaceutical Society of Japan) No. 102. p. 494-99. Aug. 
26. [Jap]
• Summary: Largely about the chemical composition of 

shoyu. Address: Gakushi.

380. Product Name:  Soya Bread, and Soya Biscuits.
Manufacturer’s Name:  Van Abbott (G.) and Sons.
Manufacturer’s Address:  6, Duke Street Mansions, 
Grosvenor Square, W., London, England.
Date of Introduction:  1890 August.
Ingredients:  Probably whole dry soybeans.
Wt/Vol., Packaging, Price:  -
How Stored:  -
New Product–Documentation:  Lancet (London). 1890. 
Aug. 16. p. 342-43. “Analytical Records: Bread and biscuits 
made from the soya bean.” “The meal is very rich in 
nitrogenous substance, more so than animal fl esh, and the 
amount of starchy and saccharine substance is very small. 
Our examination of the bread before us confi rms this. We 
fi nd it to contain as much as 25.02 per cent. nitrogenous 
matter, and as little as 2.72 per cent. starch, and 4 per cent. of 
mineral matter. In texture it is just like ordinary wholemeal 
bread, and it possesses quite an agreeable taste. Messrs. 
Abbott have evidently made a very valuable addition to their 
list of foods which are intended for the use of the diabetic. 
The biscuits are not less satisfactory.”
 Ad in London Homeopathic Hospital Reports. 1891. 
Back cover. A full-page ad. For diabetes: “Van Abbott’s 
Gluten Bread. Van Abbott’s Soya Bread and Biscuits.”
 Note: This is the earliest known commercial soy product 
specifi cally designated for diabetes or diabetics.
 Collier, H. 1890. “Van Abbott’s Soya biscuits and 
Bread.” Guy’s Hospital Gazette (London). 4:224. Oct. 25. 
Series 3. “We have received from G. Van Abbott & Sons, 
6, Duke Street Mansions, Grosvenor Square, W. [London], 
samples of a perfectly new article of food for the use of 
diabetic patients. This food is prepared from the Soya Bean–
the Soya Hispida (Dolichos Soja). These seeds contain a very 
high proportion of fl esh-forming and fatty material, with a 
very small amount of starch. Analysis shews [shows] the 
composition to be 36.7 per cent. of proteid matter, 17 per 
cent. of fat, and only 6.4 per cent. of starch. Van Abbott’s 
Soya Biscuits and Bread are by no means unpalatable, and in 
this respect are much superior to the ordinary dry and insipid 
gluten preparations. We are of opinion that this new food will 
be much appreciated, not only by diabetic patients, but also 
by invalids who require a strengthening and nourishing food 
in a small compass.”

381. Woods, Charles C.; Phelps, C.S. 1890. Grass and 
forage garden. Grasses and legumes. Connecticut (Storrs) 
Agricultural Experiment Station, Bulletin No. 6. 16 p. Aug. 
See p. 1-2, 5, 12-16.
• Summary: “The new results here reported consist mainly 
of observations on the growth of eight species of legumes:... 
soja bean, Soja hispida...” The plants were grown in the 
forage garden during 1889-90 and evaluated for their use as 
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forage. Table 1 shows the composition of various legumes 
including “Soja beans, [plants with the] seeds nearly grown.” 
Table 2 shows the yield per acre of the legumes used in these 
experiments. Soja beans yielded 9.5 tons of green crop; on 
a water-free basis this consisted of total dry matter 5,000 
lb, protein 1,033 lb, fat 426 lb, nitrogen-free extract 2,039 
lb, and fi ber 990 lb. Table 4 shows the manurial value of 
leguminous crops including the soja bean plants; it shows 
the nitrogen, potash, and phosphoric acid in the total crop 
above ground, in the roots below ground, and total. Address: 
1. Chemist; 2. Agriculturist. Both: Storrs, Tolland County, 
Connecticut.

382. Dujardin-Beaumetz, -. 1890. Ueber die Behandlung des 
Diabetes mellitus [On the treatment of diabetes mellitus]. 
Wiener Medizinische Wochenschrift (Vienna) 40(37):1566-
59. Sept. 13. [Ger]
• Summary: This article is based on a lecture presented 
before the section on internal medicine at the 10th 
international medical congress in Berlin.
 The original article on this subject by Dujardin-
Beaumetz was in French in 1889. The word Sojabrot appears 
on p. 1568, col. 2, about 60% of the way down. Soy bread 
is made from Glycina hispida [sic; Glycine hispida], a bean 
which the Japanese prize as a foodstuff and from which 
they make a highly-prized kind of cheese [tofu]. Today 
the soybean is widespread in Europe. It contains little or 
no starch, but it does contain a purgative oil named soy oil 
(Sojaöl) which makes preparation of the bread very diffi cult. 
Today, however, a loaf of bread is prepared by a factory, 
which has been taken by a number of diabetics and which is 
superior to gluten bread. The author compares soy bread with 
almond bread and gluten bread.
 This is the earliest article seen (April 2020) in the 
AustriaN Newspapers Online (ANNO) database that contains 
the German word Sojabrot (soy bread). This word appears in 
27 issues of these newspapers from 1890 to 1946. Address: 
Prof., Paris.

383. Wiener Medizinische Wochenschrift (Vienna). 1890. 
X. internationaler medizinischer Kongress in Berlin [Tenth 
international medical congress in Berlin]. 40(41):1746-47. 
Oct. 11. [Ger]
• Summary: This item is based on a lecture presented at the 
10th international medical congress in Berlin.
 Miura (of Tokyo) has seen good results from giving 
soybeans (Soyabohnen) [to diabetic patients] in his home 
country.
 Note 1. This exact same item appears in Internationale 
klinische Rundschau: Hauptteil 1891 (p. 2057).
 Note 2. This is the earliest article seen (April 2020) in 
the AustriaN Newspapers Online (ANNO) database that 
contains the German word Soyabohnen (soybeans), spelled 
with a “y” rather than the usual German “j.” This word 

appears in 474 issues of these newspapers from 1890 to 
1948.
 A similar article, also containing the German word 
Soyabohnen appears in the Internationale klinische 
Rundschau: Hauptteil 1891 om page 895.

384. McCarthy, Gerald. 1890. The best agricultural grasses. 
North Carolina Agricultural Experiment Station, Bulletin 
No. 73. 97 p. Oct. 15. See p. 45, 64-68, 70.
• Summary: “Soja Bean–Glycine hispida. The soja bean, or 
as it is sometimes called, Japan pea, is indigenous to South-
eastern Asia, and is a near relative of the cow pea. Though 
this bean has been known in the Southern States for a long 
time, its cultivation has never become very extended. The 
beans are regarded as a staple food in Japan, but in this 
country they are scarcely edible, probably because they are 
not properly cooked. The soja bean is a tender annual, and its 
habit of growth, use and value, is much like the cow pea.
 “This bean is usually sown in drills two feet apart, and 
on good soil has yielded as high as forty bushels per acre. 
This yield of vine fodder is less than that of the cow pea, and 
the fodder is more diffi cult to cure. Cattle are not so fond of 
it as of cow-pea hay. It makes good ensilage.
 “This plant requires as good soil and treatment as are 
usually given to fi eld beans.”
 Table I titled “Flowering period, use, &c., of grasses” (p. 
64) states that the soja bean fl owers in July, prefers medium 
soil, gives an average yield of 4-6 tons/acre on good soil, and 
is used for meadow (not pasture).
 Table II titled “Seeds” (p. 65) states that there are, on 
average, 2,800 seeds/ounce, and 90% of these are vital 
[viable]. An average of 60-100 lb of commercial seed is 
required to plant 1 acre. There are 60 lb per bushel.
 Table III titled “Proximate composition and feeding 
value of hays containing 14 to 14.3 per cent. water” (p. 
66) analyzes 28 types of hay. According to analyses by 
the South Carolina Agricultural Experiment Station, the 
proximate composition and feeding value of soja bean hay 
is: albuminoids 14.05% total, 9.28% digestible. Crude fi ber: 
24.03% total, 14.09% digestible. Nitrogen free extract: 
38.00% total, 23.18% digestible. Fat 2.09% total, 0.40% 
digestible. Nutritive ratio 1:4.1. Relative feeding value per 
ton: 15.09. The author then defi nes several key terms: “The 
nutritive ratio is the sum of the per cent. of digestible fi ber 
and digestible nitrogen free extract added to the per cent. of 
digestible fat, multiplied by 2½, and the total divided by the 
per cent. of digestible albuminoids. A well balanced ration 
has a ratio of 1:5.
 Footnote (p. 67): In Table 3, since “few of the plants 
included have been analyzed by American chemists, and for 
the sake of uniformity [Emil] Wolff’s analyses have been 
very largely used.” “The relative feeding value has been 
obtained by multiplying the number of pounds of digestible 
fat and digestible albuminoids in one ton of hay by 4½ cents, 
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and the number of pounds of digestible fi ber and nitrogen 
free extract by 0.9 cent. These values owe also to German 
experimenters.”
 Table IV titled “Digestion co-effi cients” [coeffi cients] 
(p. 67) gives values 8 types of hay. For soja bean vines: 
Albuminoids 64, fi ber 58, non-nitrogenous extract 61, fat 24.
 Table V (p. 68) shows the dry substances contained in 
2,000 pounds of air-dry hay composition and feeding value 
of 27 types of hay containing 14 to 14.3 per cent. water. One 
analysis by the South Carolina station is given. The cash 
value of the fertilizing matter contained in one ton of soja 
bean hay is $9.36, about average.
 Table VI titled “The theoretical value of hay” (p. 70) 
gives values for 28 plants. For hay made from soja bean 
vines: Feeding value per ton: $15.09 (4th highest among all 
28 plants tested, after lucerne $16.74, Japan clover $16.17, 
and cow pea vine $15.89). Net manurial per ton: $7.48 (3rd 
highest after cow pea vine $8.82, and lucerne $8.28). Total 
relative cash value per ton: $22.57 (4th highest after lucerne 
$25.02, cow pea vine $24.71, and Japan clover $23.88).
 Note: This is the earliest English-language document 
seen (Oct. 2006) that contains the term “cow pea vine” 
(or “cow pea vines”). Address: Botanist, Raleigh, North 
Carolina.

385. Collier, H. 1890. Van Abbott’s soya biscuits and bread. 
Guy’s Hospital Gazette (London) 4:224. Oct. 25. Series 3.
• Summary: Soya bean biscuits are favorably spoken of. “We 
have received from G. Van Abbott & Sons, 6, Duke Street 
Mansions, Grosvenor Square, W. [London], samples of a 
perfectly new article of food for the use of diabetic patients. 
This food is prepared from the Soya Bean–the Soya Hispida 
(Dolichos Soja). These seeds contain a very high proportion 
of fl esh-forming and fatty material, with a very small 
amount of starch. Analysis shews [shows] the composition 
to be 36.7 per cent. of proteid matter, 17 per cent. of fat, 
and only 6.4 per cent. of starch. Van Abbott’s Soya Biscuits 
and Bread are by no means unpalatable, and in this respect 
are much superior to the ordinary dry and insipid gluten 
preparations. We are of opinion that this new food will be 
much appreciated, not only by diabetic patients, but also by 
invalids who require a strengthening and nourishing food in 
a small compass.”

386. Georgeson, C.C.; Cottrell, H.M.; Shelton, W. 1890. 
Experiments with forage plants. Kansas Agricultural 
Experiment Station, Bulletin No. 18. p. 173-91. Dec. See p. 
186-88.
• Summary: In the section titled “Miscellaneous forage 
plants” we read (p. 186-88): “Soy Beans, Glycine hispida.–
We tested several varieties of these beans the past season, the 
object being to learn something of their value for this country 
and climate. As noted below, one variety was obtained from 
Peter Henderson & Co. and one was from home-grown seed, 

having been raised on the farm in 1889; the others were 
imported direct from Japan. These beans did remarkably 
well, considering the drouth they went through, and the 
early-ripening varieties give promise of becoming valuable 
to this country. The good qualities in the Soy beans have 
long been known, but the great diffi culty with most varieties 
that have heretofore been tried in the North and West has 
been that our season is rarely long enough for them to mature 
properly, and hence the yield has usually been cut short. The 
varieties which we imported are all early, and will mature 
here in any season. This fact, taken in connection with their 
highly nutritive qualities both for man and beast, their heavy 
yields and easy culture, will in a measure forecast their 
usefulness. The average composition of Soy beans is as 
follows:
 “Water 10.0%, ash 5.0%, crude protein 33.4%, crude 
fi ber 4.8%, nitrogen free extract 29.2%, crude fat 17.6%.”
 The following four soy bean varieties are described: 
(1) “Kuiske Daidzu [Kiyusuke Daizu].–Seed imported from 
Japan.” (Note that this name is spelled “Kiuski” in 1891 in 
the next issue {no. 19} of this Kansas Bulletin, then spelled 
“Kiyusuke” 5 times thereafter, from 1892 to 1910, starting 
in issue no. 32 of this Kansas Bulletin. In 1891 we learn 
that “Kiyusuké” is the name of a person). (2) “Edamame 
[green vegetable soy beans].–Seed imported from Japan.” 
(3) “Yellow Soy Bean.–From Peter Henderson & Co.” 
[seedsmen, New York]. (4) “Large Yellow Soy Bean.–Seed 
grown on the farm in 1889.”
 “We also obtained from Japan two varieties of Dolichos 
radiatus. The Japanese name for this class of beans is 
Adzuki. The two varieties grown here are known only by 
their native names, viz. Shiro Saya Shozo” [red seeds, white 
pods] and “Kuro Saya Shozo” [red seeds, black pods].
 In search of new fodder plants, the Station also tested 
“Coix lachryma (Job’s Tears), a grass which grows 6 to 8 
feet tall, and produces a large grain, rich in protein.” The test 
failed, “owing mainly to drouth.”
 Note 1. This is the earliest document seen (Oct. 2020) 
stating that Peter Henderson & Co. is selling soybeans. We 
learn later (in an 1898 publication) that Henderson & Co. is 
located in New York.
 Note 2. Opposite the title page are listed the Kansas 
Agric. Experiment Station staff. One of the assistants is 
“W.T. Swingle, B.Sc., Botany.” By 1907 Walter T. Swingle 
was a physiologist with the USDA Bureau of Plant Industry. 
By 1909 he was translating Japanese articles related to soy 
into English.
 Note 3. This is the earliest document seen by Prof. C.C. 
Georgeson about soybeans, or about adzuki beans.
 Note 4. This is the earliest English-language document 
seen (Nov. 2020) that mentions Edamame (spelled as one 
word), a soybean variety imported from Japan, or that 
contains the word “Edamame” (regardless of capitalization).
 Note 5. This is the earliest document seen (Nov. 2020) 
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that mentions the soybean varieties Yellow Soy Bean or 
Kiyusuke Daizu.
 Note 6. This is the earliest document seen (Nov. 2020) 
that capitalizes the fi rst letter of each word in a soy bean 
name to indicate that the name refers to a soybean variety 
(e.g. “Yellow Soy Bean,” “Large Yellow Soy Bean”).
 Note 7. This is the earliest document seen (Nov. 2020) 
that gives the color (e.g., Yellow) of various soybean 
varieties.
 Note 8. This is the earliest U.S. document seen (Sept. 
2004) that contains the word “Adzuki” (or “Azuki” or 
“Adsuki”) beans. Address: 1. M.Sc., Prof. of Agriculture and 
Superintendent of Farm; 2. M.Sc., Agriculture; 3. Foreman 
of the Farm.

387. Menudier, A. 1890. Le soja et le pain des diabétiques 
[Soya and bread for diabetics]. Journal de l’Agriculture (de 
la Ferme...) 25:1137-41. July/Dec. [Fre]
• Summary: “The soybean, or oil pea of China (pois 
oléagineux de Chine), has great value from two points 
of view: human health and animal nutrition. I have been 
cultivating the plant for the last two years with a success 
that is most encouraging, and I hope this success will 
encourage a few of my colleagues to follow my example.” 
The soybean does well in various types of soil. In the climate 
of Charentes, it dries out in August. This makes it necessary 
to plant the seeds in early April or, even better, in the second 
half of March. “This year I harvested 1,800 kg/ha of dry 
seeds. This could be increased with the aid of phosphate 
fertilizers.
 “The soybean is avidly consumed by animals, in either 
the green or dry state. But the soybean is invaluable in the 
diets of people affl icted with diabetes mellitus (diabète 
sucré).”
 The soybean is presently sold for 2 francs per kg by 
grain merchants. Even if the price were one-half to one-third 
of that, it would still be a valuable crop for farmers.
 A table based on an analysis by the chemist, Mr. 
Joulie, shows the nutritional composition of 1,000 kg of: 
(1) Soybean stems and leaves. (2) Dry seeds. (3) The entire 
plant. A second table gives the corresponding fi gures, based 
on the yield of one hectare.
 These show that the soybean is rich in calcium (chaux), 
potassium (potasse), and also a great deal of nitrogen, which 
microorganisms residing in the root nodules, borrow from 
the air–according to recent discoveries.
 Last November Mr. Joulie kindly agreed to analyze the 
soybeans grown by the writer. A table shows the nutritional 
composition of soy fl our, on an “as-is” (12.8% moisture) and 
on a dry weight basis. The two fl ours contain: Protein: 29.35 
/ 34.04%. Oils and fats: 18.8 / 21.8%. Sugars: 5.36 / 6.22%, 
etc.
 “Desiring to utilize, as a cure for diabetes mellitus, the 
soybean’s richness in protein and fats, and its low content 

of starch, which is the enemy of diabetics, I had the seeds 
fi nely ground in a coffee mill, then, with the aid of a sieve, I 
obtained a fl our which I made into bread, using 300 gm soy 
fl our (Farine de Soja), 3 eggs (150 gm), and 150 gm butter 
(best quality). After these are mixed well, the necessary salt 
and water are added.
 “After kneading, let the dough rest for 12-15 minutes. 
Then roll it out on a baking sheet; fl atten it more or less 
depending on whether you want more or less crust. Then put 
it in the oven.
 “This bread is a veritable cake, minus the sugar. It is 
very appetizing. You cannot compare it in any way to the 
gluten bread which causes constipation, or to the disgusting 
soya bread made in Paris, or to the bread made of gluten 
and soya, which is inedible. The nutritional richness of this 
bread, compared to two types of wheat bread, is shown in the 
following table” (p. 1139).
 These analyses show that the soya bread is twice as rich 
in protein, contains only one-fi fth as much starch, and more 
than ten times as much fat as wheat bread. According to 
Mr. Julie, it also enable one to establish a ration that is less 
voluminous and nevertheless well balanced.
 The next two tables compare soya bread with meat.
 “The soya bread made in Paris becomes covered with 
mold at the end of 3 or 4 days, whereas the one that I 
prepared keeps well up to 20 days provided you take care to 
turn it over several times. If you reheat it before serving, it 
will be as good as the day it was made. This keeping quality 
is important for diabetics who need to travel. Or, they can 
take a small bag of soya fl our with them and make their own 
soya bread–since eggs and butter are available everywhere.
 “Having employed soya bread with complete success, I 
have thought it would be useful to not delay promotion of its 
production.
 “I have in my family two persons, of good constitution, 
who at the same time, began to suffer from diabetes mellitus. 
One of them, age 50, despite my advice, continued to 
eat wheat bread, rice, haricot beans, potatoes, etc., and 
is no longer living. The other person, age 76, completely 
renounced wheat bread and starchy foods for soya bread, 
meats, fi sh etc., and is today in good health.”
 “All the manufacturers selling gluten and soya bread 
keep their method of making the bread a secret, and keep 
their prices very high. Therefore, soya bread in Paris sells for 
about 4 francs per kilogram–a price absolutely out of reach 
for poor diabetics.
 “If the cultivation of soya spreads, it should be possible 
to lower this price to 50 centimes (½ franc) per kilogram. 
Made in the manner that I have indicated, this would be 
an immense service to diabetics.” Address: President of 
the general syndicate of agricultural shows of Charente-
Inferieure.

388. Fesca, Max. 1890. Beitraege zur Kenntniss der 
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japanischen Landwirtschaft. I. Allgemeiner theil 
[Contributions to an understanding of Japanese agriculture. 
I. General part]. Tokyo: Printed by Seishi-Bunsha for the 
Kaiserlichen Geologischen Reichsanstalt. x + 277 p. No 
index. 25 cm. Also published as vol. 1 of 2 volumes bound in 
one (Paul Parey, 1893). [1 ref. Ger]
• Summary: Fesca, a sophisticated German agricultural 
chemist, looks at Japanese agricultural practices, and fi nds 
many of them ineffi cient. Contents: Foreword. Weights 
and measures in the Japanese and decimal systems. Natural 
factors: The climate, the soil. The soil as an economic factor 
of production: Land prices, crop rotations, etc. Techniques 
for using the soil: Soil improvement, fertilizers.
 Various legumes, and especially the soybean, grow in 
the temperate (gemaessigte) Zone northeast of Tokyo (p. 
43-44). Two large tables (p. 134-35) show the amount of 
rice land per capita and the amount of dry land per capita in 
each province. The fi ve provinces with the most rice land 
per capita are: Kaga (5.01), Noto, Bizen, Ugo, Awa (on 
Shikoku).
 In the section on crop rotations, soybeans are mentioned 
on pages 171-72, 175-77.
 A table (p. 190) compares various crops (including 
soybeans) with rice in terms of their profi tability to the 
farmer. Soybeans are less profi table. Tobacco is the most 
profi table, followed by indigo, cotton, and potatoes–all of 
which are more profi table than rice.
 Soy is discussed most in the chapter on fertilizers (p. 
222-25, 266). A large table (p. 222) gives the chemical 
composition of four traditional fertilizers, including sake lees 
(sakekasu), shoyu dregs (shoyukasu) and okara (tofukasu). 
Shoyu dregs, okara, and cooked soybeans are all discussed 
in detail on p. 224, based (in part) on analyses conducted 
previously by Kellner, also a German. “Cooked soybeans are 
widely used as a fertilizer; they are a concentrated source.” 
Soybeans (p. 232). Also discusses: Sesame and peanut cake 
(p. 226). Kudzu (p. 231).
 Bound at the back are two large color fold-out maps: 
(1) Showing the provinces and the six vegetation zones of 
the Japanese islands. (2) Showing the value of land in each 
province (in yen/cho). Address: Tokio [Tokyo].

389. Gorkom, K.W. van. 1890. Supplement op De Oost-
Indische Cultures, in betrekking tot handel en nijverheid 
[Supplement to East-Indian crops: In relation to commerce 
and industry]. Amsterdam, Netherlands: J.H. de Bussy. vii + 
303 p. See p. 283-87. Supplement to the 1884 publication of 
the same title. 25 cm. [2 ref. Dut]
• Summary: The section titled “Kadelé” (Soybeans) 
discusses the cultivation of soybeans (also called katjang 
djepoen [Japan beans], Soya, Glycine hispida, or kadelé 
boontjes) on Java and the experimental culture in Europe. 
Interest is shown in the cultivation of soybeans as a food for 
diabetics.

 Soya is cultivated in Java both for its seed and for its 
green leaves which are used as animal feed. The small soy 
beans are roasted by the indigenous people or, in the form 
of cakes / patties (tetempé [tempeh]), eaten like bean-cheese 
(boonen-kaas [tofu]). (“De kadele boontjes worden door de 
inlanders geroosterd of, in den vorm van koeken (tetempé), 
als boonen-kaas gegeten”).
 Note. This is the earliest Dutch-language document seen 
(April 2019) that uses the term boonen-kaas to refer to tofu.
 The author considers that Indonesian soy sauce (kétjap) 
is inferior to Japanese soy sauce. Nutritionally, soya is rich in 
proteins (proteïnestoffen) (± 38%) and fat (± 21%), and low 
in starch and sugar.
 In Germany and Austria, many years have been spent 
in developing and cultivating varieties of soybeans adapted 
to the European climate. Dr. Haberlandt, professor at the 
University of Vienna, distinguished himself for this work, 
even to the extent that a variety was named after him. In 
the experimental gardens at the National Agricultural in 
Wageningen [Netherlands], a fi eld of soya is cultivated, 
but the results are not yet satisfactory. Yields are low, 
especially during the dry and warm summers, when the 
plant fl owers abundantly, but the seeds don’t have time to 
develop properly. The author hopes that through continued 
experiments, a suitable variety will be developed.
 The soya bean has received attention from the medical 
profession because of its composition. Dr. Le Cerf of 
Paris was one of the fi rst to try using soya with diabetic 
patients. He introduced soya bread instead of an almond 
bread and was successful with it. Dr. Stokvis, a professor 
in Amsterdam, recommended soy bread (see Nederlandsch 
Tijdschrift voor Geneeskunde No. 10), and the chemical 
analyses published by Mr. L.C.W. Cox in the same journal 
(issue No. 19) supported the recommendation. Patients were 
content with the bread, although they did not fi nd it very 
appetizing. The author states that if rye or wheat fl our could 
be used together with soy fl our (soja-meel), they would yield 
a very digestible and nutritious food. For this reason also he 
recommended experiments aimed at acclimatizing soya to 
Europe.
 Dr. Sollewijn Gelpke has published a work titled “The 
Yield and Cultivation of Dryland Crops,” in which he writes 
that the cultivation of soya is quite easy and in Java takes 
place on sawahs (wet rice fi elds) and clay, in contrast to 
peanuts (katjang-tanah), which is grown on tegals and sand. 
[Note: A tegal is a dry (not irrigated) fi eld, near the rice 
fi elds, but used for vegetables and other secondary crops.] 
Soya beans are sun-dried, soaked in water for 24 hours, 
then sown on land that has fi rst been fl ooded with water. 
Otherwise they are sown by poking holes in the ground and 
dropping in the seeds. Gelpke says that soya is so appealing 
to the indigenous people that, if the soil is hard, he just opens 
the surface with a crowbar and sows his seeds. This way of 
cultivation is seen especially on the heavy clay soils of Java.
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 In the Netherlands it is not well known that soya is 
cultivated in Java, because it could be imported for less 
money than is currently the case. The author has samples 
of the beans and has noticed that the seeds from European 
experiments are smaller in size than those grown in Java.
 Various laboratory analyses are given. It is noted that 
soya fl our coming from Hungary is used for the production 
of soy bread, baked by Mr. Koehler of Amsterdam. Mr. Cox 
studied this bread. The author believes that the sugar content 
of this bread is high enough to make it unsuitable for diabetic 
patients, and notes the presence of starch and dextrin. 
Morawski and Harz have confi rmed that ripe soya beans 
don’t contain starch, whereas unripe beans do.
 Note 1. Kempski (1923) says: “see van Gorkom’s Oost-
Indische Cultures, neu herausgeg. von Prinsen-Geerligs, 
Verlag de Bussy, Amsterdam, 1913, Vol. III, p. 283/86.”
 Note 2. This is the earliest Dutch-language document 
seen (Dec. 2020) that uses the word proteïnestoffen (or 
proteïnestoff) to refer to proteins in connection with 
soybeans.
 Note 3. This is the earliest Dutch-language document 
seen (Jan. 2019) that uses the word soja-meel to refer to soy 
fl our / meal. Address: Dr., Former Head Inspector of Crops, 
Dutch East Indies (Oud-Hoofd-Inspecteur der Cultures in 
Nederlandsch Oost-Indië).

390. Hayward, Albert I. 1890. Report of the Agriculturist. 
Maryland Agricultural Experiment Station, Annual Report 
2:95-132. For the year 1889. See p. 97-99, 101, 118.
• Summary: Part I, titled “Silos and ensilage” (p. 95-105) 
describes the “lean-to” silo, which was 38 feet long, 13 
feet wide, and about 15 feet deep, about half of the depth 
being below ground level. There were two partitions. The 
subsection titled “Ensilage, 1888” (p. 97-100) notes that the 
silo was fi rst fi lled in the autumn of 1888, beginning Sept. 
22. The crops used for ensilage were semi-dent white corn 
(heavily foliaged), sorghum (with seed in the dough), “and 
the Soja beans, pods formed but seeds not fully developed. 
Pit No. 1, was about half fi lled with corn and soja bean, in 
alternate loads, making layers of each three or four inches 
thick, after settling.” All this forage was cut into half-inch 
lengths by a “Lion” feed-cutter, operated with carrier, by a 
portable steam engine. “This ensilage was offered to a herd 
of cows and heifers which had never eaten it before. But 
one of the twenty refused it the fi rst day and after becoming 
accustomed to it, all the animals preferred it to good hay.”
 Pit No. 3, which was fi lled on 4 Oct. 1888, was fi lled 
with frosted forage; all the crops had been frost-bitten during 
the two nights preceding. Over “one-half the surface, soja 
beans were put in and cut corn fodder over the other half.” 
The soja beans were too dry to ferment well.
 A table (p. 101) gives “Analyses of crops and ensilage, 
1888 and 1889,” including: Soja bean before blooming 
(Sept. 3, 1888), soja bean as harvested (Sept. 22, 1888), 

soja bean on poorer soil (Sept. 26, 1888), soja bean frost 
bitten on poorer soil (Oct. 25, 1888), ensilage of soja bean 
as harvested Sept. 22 (analyzed Jan. 29 of the following 
year), ensilage of frost-bitten soja bean as harvested Oct. 25 
(analyzed Aug. 14 the following year).
 In Section II, “The Forage Garden” (p. 105-22) is a 
subsection on “Forage plants” (p. 116-19), which contains 
a long sub-subsection titled “Soja Bean” (p. 118-19) which 
states: “Three acres of soja bean were grown in 1888 and 
about the same area this season, both crops being used for 
ensilage. The most perfect growth was about three feet 
high, stems somewhat branched but not spreading; leaves 
numerous, forming a large bulk of the plant. If too rank a 
growth is made, the stems become hard and woody, but this 
may be remedied by making ensilage of it.” The best yield, 
in 1888, was 5¼ tons of green forage per acre.
 Other plants tested in Forage Garden include esparsette, 
giant spurry, lupine, serradella, sulla, Hungarian grass, pearl 
millet, teosinte, kaffi r corn, millo maize, and non-saccharine 
sorghum.
 Note 1. This is the earliest English-language document 
seen (Oct. 2004) that uses the word “rank” to describe the 
growth habit of soybean plants (one of two documents).
 Note 2. This is the earliest American document seen 
(Oct. 2004) that mentions serradella, which Webster’s 
Dictionary defi nes as “a Eurasian annual herb (Ornithopus 
sativus) of the family Leguminosae with pinnate leaves and 
long-stalked honey-producing fl owers that is used for forage 
and green manure–also called bird’s foot.”
 Note 3. This is the earliest document seen (Oct. 
2004) that mentions sulla [later called Spanish sainfoin 
{Hedysarum coronarium}]. Address: B.S., Agriculturist.

391. Kellner, O[skar Johann]; Mori, Y[ôtarô]; Nagaoka, 
M[uneshige]. 1890. Beitraege zur Kenntniss der 
invertirenden Fermente [Contributions to the knowledge of 
inverting enzymes]. Zeitschrift fuer Physiologische Chemie 
(Hoppe-Seyler’s) 14(3):297-317. [13 ref. Ger]
• Summary: This article contains a long analysis of the role 
of koji and its enzymes (Koji-Ferment) in the fermentation 
process that creates rice wine (saké). The process of making 
koji from spores is described, as well as the quantitative 
changes which take place with the development of the 
mycelium on two substrate (rice or barley) at various 
temperatures. The work of Prof. Atkinson is discussed at 
length.
 On pages 306-08 Kellner gives the results of his 
experiments on the effects of koji extracts on various 
carbohydrates: cane-sugar, milk sugar (lactose), maltose, 
inulin (a tasteless white polysaccharide), and starch. (Note: 
In chemistry, inversion, is the conversion of dextrorotary 
sucrose into a levorotary mixture of glucose and fructose). 
Before the inversion, there is 4.04% reducing sugar, 
expressed as dextrose (optical rotation 20.9º); after the 
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inversion there is 7.46% (optical rotation 8.4º). Kellner 
summarizes these results on p. 310 as follows: “From 
our investigations, one can conclude that koji contains a 
powerful inverting ferment [enzyme], which transforms cane 
sugar into dextrose and levulose, maltose into dextrose, and 
starch into dextrin, maltose, and dextrose. However milk 
sugar and probably also inulin are not transformed. Therefore 
the koji enzyme (Koji-Ferment) is entirely different from 
the diastase of malt; it is also probably different from the 
invertin (Invertin = invertase) of beer yeasts, which easily 
inverts cane sugar to dextrin and maltose–according to 
Mr. J. Kjeldahl. Kellner then repeats the experiments on 
carbohydrates using yeast extracts (p. 311-13) and confi rms 
that the latter give different results than koji extracts. He then 
coins the term “Invertase” (p. 313) to refer to the inverting 
enzyme in Eurotium Oryzae Ahlb. (later renamed Aspergillus 
oryzae, the koji mold).
 On p. 316 Kellner explains: In addition, koji is 
frequently used in a mixture with considerable amounts 
of table salt (Kochsalz = NaCl), steamed soybeans, and 
other materials (Stoffen) for the preparation of miso (a food 
{Nahrungsmittel} very widely found throughout Japan) and 
shoyu (a sauce which is also known in Europe); it seems 
to be used here mainly as the carrier of a slow, often years 
long fermentation. “Since miso contains only 6-12% salt 
and shoyu contains about 150-160 grams of salt per liter, 
and since this salt limits the action of soluble ferments, 
we have investigated how the transformation of soluble 
starch takes place through invertase the presence of various 
amounts of salt.” A table (p. 317) shows two experiments. 
The percentage of table salt in the mixture is increased 
from zero to 20% in fi ve or six steps. As the percentage of 
salt increases, the reducing sugar (expressed as dextrose) 
decreases moderately, while the relative activity of the 
invertase decreases dramatically. Fehling’s solution is used in 
the experiment. Address: Japan.

392. Kornauth, C. 1890. Beitraege zur chemischen und 
mikroskopischen Untersuchung des Kaffee und der 
Kaffeesurrogate [Contributions to the chemical and 
microscopic investigation of coffee and coffee substitutes]. 
Mittheilungen aus dem Pharmaceutischen Institute und 
Laboratorium fuer Angewandte Chemie der Universitaet 
Erlangen No. 3. p. 1-56 + 13 pages of tables. See p. 14, 37-
38, 52, Table VIII. [Ger]
• Summary: Describes composition of soya coffee used in 
Switzerland. A table (p. 14) lists 23 plant substances which 
are use as coffee substitutes and their moisture/water content 
after roasting at various temperatures. Chicory and fi gs seem 
to be the most widely used. Moisture values are given for 
roasting fi gs at 10 different temperatures from 100-180ºC, 
and for fi gs at 7 temperatures from 100-160ºC. Soybeans 
(Sojabohnen) contain 5.27% moisture. Later, the soybean is 
listed twice, both under starch-free substitutes.

 1. Lupins (either white or black), and soybeans. The 
similarity of these two substitutes with one another is 
exceptionally great, and therefore, as between chicory and 
dandelion, the diagnosis is made much more diffi cult. Lupin 
coffee, although a commodity sold in many places, because 
of its bitter fl avor is neither pleasant tasting nor conducive to 
good health. On the other hand, soybean coffee (Sojabohnen-
Kaffee), whose production in Steiermark [Styria, Austria] is 
thought to be steadily growing, is free of these undesirable 
points.
 2. Soya Coffee (Sojakoffee). A commercial substitute. 
This is made by roasting the seeds of Soja atrosperma and S. 
sphaerica nigra. There are large fat droplets in the powder. 
The seed coat or testa has, according to Harz, a thickness of 
0.085-0.16 mm, but I found at the thickest places 0.24 mm. 
Harz found the palisade cells to be 0.03-0.06 mm thick and 
the hourglass cells 0.027-0.05 mm, which accord exactly 
with my measurements.
 A table (p. 52-53) gives a detailed nutritional analysis 
of 18 roasted substances used to make coffee substitutes and 
of 8 commercial coffee substitutes. The soybean is listed 
in the former category only. Water content 5.27%. In the 
dry substance (on a dry weight basis): Raw fi ber 4.97%, 
sugar 34.76%, starch 0%. Raw fat 18.01%. Total water-
soluble substances: 49.07%. Insoluble 50.95%. Of the ash: 
Soluble in water 3.38. Insoluble in water 0.90. Soluble in 
hydrochloric acid 90.47%. Insoluble in hydrochloric acid: 
9.53%. In the pure ash: Silicic acid 0. Potash 43.95. Sodium 
1.08. Sulfuric acid 2.71. Chlorine 1.24. Phosphoric acid 
37.04. Extract in the proportion of 1:10: 1.0177.
 Table VIII gives detailed illustrations of the cells in 
both soybean coffee and lupin coffee. For soybean coffee, 
the illustration is divided into 3 parts: (A) The powder (inner 
seed coat, palisade cells [surface and side views], protein 
bodies); (B) The seed coat (palisade layer and the support 
layer below it), and (3) The germ lobes (Keimlappen; the 
gluten layer, and the palisade-type parenchyma).
 Note that all of this analysis is apparently being done 
in order to aid in the detection of adulteration of real coffee 
with lower-cost substitutes.

393. L’Année Scientifi que et Industrielle:... (Paris). 1890. Le 
soja [The soybean]. 33:354-56. [Fre]
• Summary: There are plants in which we recognize a certain 
value, but have yet to gain acceptance agriculture, largely 
because we could not appreciate their qualities. The soybean 
of China (Soja de la Chine) is one of these. Mr. George de 
Dubor thought he must call attention to this useful vegetal, 
lest we lose sight of it too.
 The soybean or “oil pea” (Pois oléagineux) originated in 
China. One of the most curious uses that is made of it in that 
country is in the preparation of a particular cheese [tofu].
 It is to Mr. Montigny, one of our former consuls in 
China, that we owe the introduction of the soybean to 
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France.
 The seeds which were sent more than 20 years ago by 
Mr. Montigny to several societies of agriculture came from a 
species suited to Mexico and which seems to have numerous 
similarities with the soybean of Japan (le Soja du Japon).
 This plant can be used in vegetable gardening, as well as 
in agriculture, and can be used for industrial applications.
 From it on can obtain a viscous oil, which is pale yellow, 
which is used in China and Japan.
 The soybean is a true agricultural plant, for it gives an 
abundant forage, much sought after by animals.
 As a forage plant, the soybean has great nutritive value, 
above all if it is cut just at the moment of the formation of its 
seeds. These seeds, once matured, contain a large proportion 
of fatty materials and nitrogen [protein], making them a 
precious feed for animals in the barn.
 As a plant for vegetable gardening, the soybean ranks 
with potatoes and haricot beans, and in soils where other 
vegetables wouldn’t do well, for they all suited to all kinds of 
soils.
 For vegetable gardening it is essential to use the Soja 
d’Étampes variety. The seeds can be used to make a delicious 
soup. Sven so, since the soybean is a bit resistant to cooking, 
it is good to add, just as the water comes to a boil, a dessert 
spoon of baking soda, which does not given any disagreeable 
taste. These seeds, when cooked, can be eaten like haricots 
or lentils.
 Bread made with soy fl our (la farine de Soja) contains 
much less starch than wheat bread, and it is for this reason 
that it is recommended to diabetics, as we also say in the 
article on diabetes in the chapter on medicine. Soy bread (Le 
pain de Soja) is very nourishing because of its richness in 
nitrogenous substances [proteins].
 In Japan, the soybean is used to make a fermented soy 
sauce, with which meats are seasoned. It is also used to make 
a paste [miso], which has a very agreeable taste.
 There follows a section on how to grow soybeans and 
where they grow best in France (in the south and southwest).

394. McBryde, J.B. 1890. Report of the First Assistant 
Chemist. South Carolina (Clemson) Agricultural Experiment 
Station, Annual Report 2:156-80. For the year 1889. See p. 
178-80.
• Summary: In the section titled “The cow pea as a forage 
crop” (p. 169-79) is a subsection titled “Composition of cow 
peas, soja beans, and soja bean vines” (p. 178). Within this 
subsection, table XXIII (p. 178), titled “Composition of cow 
peas and soja beans,” states that the soja beans were grown 
by W.H. Perry of Greenville, South Carolina. Comparing 
the cow peas with the soja beans (in percentage): Dry matter 
87.74 vs. 90.00. Crude ash 4.09 vs. 5.24. Protein 25.96 vs. 
39.17. Fat 1.41 vs. 18.77. The table concludes: “This analysis 
shows the cow pea to be a feed stuff of very high quality... 
In placing it beside the soja bean we have unintentionally 

shown it to a disadvantage, as the latter is almost without a 
rival as a feed stuff–approaching nearly to cotton seed meal 
in per cent. of crude protein and in per cent. of crude fat far 
exceeding it.”
 The section titled “Composition of Soja bean vines” (p. 
179-80) notes that soja bean vines and soja bean straw were 
grown on the farm in Columbia, South Carolina. The vines 
were cut in full bloom on 5 August 1889 after 10 days of 
heavy rain. The straw was the “Hulls and vines after peas 
had been threshed.” Crop of 1888. Table XXV (p. 179) gives 
the composition of the vines and straw. “The soja bean vines, 
cut green and cured for hay, evidently make a very superior 
forage, being nearly as high in per cent. of crude protein as 
the cow pea vine. If cut at the same stage of growth, the per 
cent. would be fully as high.” Table XXVI (p. 178) gives 
the fertilizing constituents of the vines and straw. These 
include nitrogen, phosphoric acid, potash, soda, lime (CaO), 
magnesia (MgO), sulphuric acid, insoluble matter, and 
valuation per ton. Address: First Asst. Chemist.

395. McBryde, J.M. 1890. Field experiments. South Carolina 
(Clemson) Agricultural Experiment Station, Annual Report 
2:193-344. For the year 1889. See p. 344.
• Summary: In “Section V.–Miscellaneous Crops” (p. 
342-44), a subsection titled “4. Soja bean” (p. 344) states: 
“Soja beans were planted on all three farms [Spartanburg, 
Columbia, Darlington], both in 1888 and 1889.” Yield of 
beans was 10-15 bu/acre. “The beans were ground and 
successfully fed to cattle. The haulm or stalks made fair but 
somewhat woody forage. An analysis of the bean showing 
its close approximation to animal matter (fl esh), especially 
in its content of albuminoids, was published in the Report of 
1888.” Address: Director of the Station.

396. Purdy, Charles W. 1890. Diabetes: its causes, 
symptoms, and treatment. Philadelphia and London: F.A. 
Davis. viii + 184 p. See p. 87. Index. Physicians’ and 
students’ ready reference series, No. 8. [2 soy ref]
• Summary: In Section VI, “Treatment of diabetes mellitus,” 
the soya bean is mentioned (p. 87): Soja, or Japanese bean, 
owing to its high nutritive properties and its low percentage 
of starch, is likely to enter largely into the diabetic diet of the 
future. It has recently been much cultivated in some parts of 
Europe, especially in Hungary. Its composition is as follows: 
Nitrogen, 36.6 per cent.; fatty matter, 17 per cent.; starchy 
matter, 6.4 per cent.
 “A sauce is made from soja which bears the name of 
miso and soju [shoyu]. A kind of cheese [tofu] is made 
from it, and very much prized in Japan as a table-luxury. 
(Footnote: See Egasse 1888, p. 433-38).
 “In Europe the soja has already been utilized for food of 
men and animals, and recently the attempt has been made to 
make bread of it. This is very diffi cult because of the large 
proportion of oil which it contains. This oil is very purgative 
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[sic], and hence it becomes necessary to rid the meal of it in 
order to render it fi t for domestic usages. Lecerf in Paris and 
Bourdin in Rheims have succeeded in rendering the bread 
made from this meal very well supported by the stomach.
 “This bean, which, as the analysis shows, is more 
nutritive than meat, serves for nourishment to a great country 
like Japan, under the forms of sauce, of cheese, of farina, and 
even of real artifi cial milk” (Footnote: Therapeutic Gazette, 
March 15, 1890, p. 150).
 Note: This is the earliest English-language document 
seen (Aug. 2013) that uses the term “artifi cial milk” or “real 
artifi cial milk” to refer to soymilk.
 Gluten is also mentioned several times (p. 84-85): 
“First in importance ranks the question of bread in the 
construction of any diabetic diet-list. The withdrawal of this 
article from the list is usually the most serious deprivation 
the patient has to encounter. In consequence of this fact, an 
almost endless number of breads have been placed upon the 
market, which are claimed to be free, or nearly free, from 
starch, and are hence named diabetic breads. Now, I do not 
hesitate to say that most breads which have been put upon 
the market with such claims are ‘a snare and a delusion,’ 
and have unquestionably shortened the lives of hundreds of 
diabetic patients. Most samples of so-called ‘diabetic fl our,’ 
from which the starch is claimed to have been eliminated, 
‘or nearly so,’ contain from 30 to 70 per cent. of that article... 
But Dr. Chas. Harrington, of Boston, has rendered us under 
perpetual obligations to him for fearlessly exposing the most 
of these deceptions, by publishing a careful analysis of most 
of them in detail. It may fi rst be noted that his analysis of 
home-made bread gives the proportion of contained starch 
as 44.99 per cent. The Graham wafer, made of Graham 
fl our, contains 58.45 per cent. of starch. The gluten fl our, of 
Farwell & Rhines, of Watertown, N.Y., contains 67.17 per 
cent. of starch... The gluten fl our of the New York Health 
Food Company contains 66.18 per cent. of starch. Bread 
made of this fl our would contain 35 per cent. of starch... 
The Boston Health Food Company’s diabetic fl our, No. 1, 
sold as absolutely non-starchy, contains 62.94 per cent. of 
starch. Bread made of this fl our would contain 30 per cent. 
of starch.” Address: M.D., Queen’s Univ. [Kingston, Ontario, 
Canada].

397. Schulze, E.; Steiger, E.; Maxwell, W. 1890. Zur 
Chemie der Pfl anzenzellmembranen [Chemistry of plant cell 
membranes]. Zeitschrift fuer Physiologische Chemie (Hoppe-
Seyler’s) 14(3):227-73. See p. 253-55, 257. [31 ref. Ger]
• Summary: The section on the soybean (Sojabohne (Soja 
hispida)) (p. 253) states that it contains hemicelluloses which 
give rise to the pentose sugar arabinose and the hexose 
galactose. Address: Laboratorium des Polytechnikums, 
Zurich, Switzerland.

398. Stellwaag, August. 1890. Die Zusammensetzung der 

Futtermittelfette [The composition of the fat in feedstuffs]. 
Landwirtschaftlichen Versuchs-Stationen 37:135-54. For 
soybeans, see p. 147-50, 152. [21 ref. Ger]
• Summary: The oil in various feedstuffs is extracted 
using ether or benzine (gasoline) as solvents. The two give 
different results. A table (p. 147) shows that for peas (for 
example) the ether extract contains 27.37% lecithin whereas 
the gasoline extract contains only 6.85% lecithin.
 A large and interesting table 1 (p. 148-49) shows the 
results of analyses of the ether extract of the fat from the 
following feedstuffs: Hay, rye bran, wheat bran, barley, 
oats (fi ltered), oats (not fi ltered), maize, peas, vetches, 
broad beans / horse beans (Pferdebohnen), lupins, 
buckwheat, soybeans, maize bran, rapeseed cake, linseed 
cake, palm kernel cake, coconut cake, peanut / groundnut 
cake, poppyseed cake (from white poppies), sesame seed 
cake, sunfl ower seed cake (Russian), cottonseed cake, 
potatoes, turnips. For each feedstuff is given the following 
information:
 For soybeans it is: melting point (less than 10ºC), 
saponifi cation number (Verseifungszahl, 192.2), neutral fat 
(95.50%), free fatty acids (1.94%), total fatty acids (94.03%), 
molecular weight of the fatty acids 268, lecithin (1.26%), 
stearic acid in lecithin (0.88%), phosphorus (0.066%), 
unsaponifi able constituent (1.50%), color and consistency at 
room temperature (bright yellow, fl uid).
 Table 2 (p. 150) shows the results of the analyses of the 
gasoline extract for the same feedstuffs. For soybeans these 
results are: Melting point (less than 10ºC), saponifi cation 
number (Verseifungszahl, 194.1), neutral fat (99.37%), free 
fatty acids (1.66%), total fatty acids (96.22%), molecular 
weight of the fatty acids 276, lecithin (1.57%), stearic acid 
in lecithin (1.11%), phosphorus (0.063%), unsaponifi able 
constituent (0.99%).
 Page 152: In a summary of his results for soybeans, 
Stellwaag remarks that his values are similar to those found 
by E. Meissl and F. Böcker (Sitzungsb. d. Wiener Akad. d. 
Wiss. I Abt. April 1883). Address: PhD, Laboratory of the 
Royal Agricultural Central Research-Station for Bavaria 
(Aus dem Laboratorium der Kgl. landwirtschaftlichen 
Central-Versuchsstation für Bayern) [Germany].

399. Watt, George. 1890. A dictionary of the economic 
products of India. Vol. 3. London: W.H. Allen & Co.; 
Calcutta, India: Offi ce of the Superintendent of Government 
Printing. 534 p. See p. 509-11. Index (in Vol. 7). 25 cm. [14 
ref]
• Summary: Contents related to the soy bean: Glycine (p. 
509-10). Glycine hispida, Maxim. (p. 510-11): Synonyms, 
vernacular, references, habitat, oil, medicine, food and 
fodder, chemistry, the bean, oil.
 Under Glycine: “Reference having been made to the 
authorities of the Calcutta Herbarium on the subject of G. 
soja, Sieb. et Zucc., being, as shown in the Flora of British 
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India, a native of this country, Dr. Prain kindly went into the 
subject very carefully. He writes: ‘We have not, from any 
part of India, any specimens of G. soja proper. The Khasi 
Hills plant is more erect, more hispid, and has larger legumes 
than the Himalayan, and indeed resembles G. hispida, 
Maxim., quite as much as it does the Indian cultivated “G. 
soja,” which, indeed, it connects with G. hispida. It is, in 
fact, the plant most like the wild G. soja, S. et Z., which no 
one ever professes to have found wild in India, while it is 
also the one most like G. hispida, Maxim. (which has never 
been found wild anywhere). It is the plant collected by Dr. 
Watt and myself in the Naga Hills.’
 “The writer noted on his Naga Hill specimens that they 
were found in a semiwild state, and that the plant was known 
to the Angami Nagas as Tsu Dza, a name not unlike soja. 
Throughout India, the soy bean is cultivated, black and white 
seeded forms being met with, which vary to some extent, 
but all preserve the specifi c characters of G. hispida. Plants 
raised at Saharanpur from Japanese seed have larger and 
broader leaves than the usual Indian forms. The fact that this 
cultivated plant possesses, even among the aboriginal tribes, 
names which are original, i.e., in no way modern derivatives, 
points to an ancient cultivation, if, indeed, it may not be 
accepted as an indication of its indigenous nature. (Editor.)”
 “Vern[acular]–Bhat, bhatwan, ram kurthi (Hind. [=Hindi 
or Hindoostanee]); Bhut (Punj. [= Panjabi]); Gari-kulay 
(Beng. [=Bengali]); Hendedisom horec (black-seeded), 
Pond disom, horec (white-seeded variety) (Santal); Tzu-
dza (Naga); Bhatnas, bhatwas (Nepal); Seta, kala botmas 
(Parbat.); Musa, gya (Newar); Khajuwa (Eastern Terai); Bhut 
(Kumaun).
 “References:” The author cites 17 early references 
concerning soya and, using information from these.
 This brief bibliography on soya is one of the best and 
worst seen. Its is good in that it cites a host of previously 
uncited publications. It is bad in that the references are so 
abbreviated as to often be incomprehensible; and some of 
them are incomplete or incorrect.
 “Habitat.–Extensively cultivated throughout India and 
in Eastern Bengal, Khasia hills, Manipur, the Naga hills, and 
Burma, often found as a weed on fi elds or near cultivation.
 “Oil.–Large quantities of the Seed are annually used 
by the Chinese in the manufacture of an edible oil. ‘It is 
said that they obtain 17 per cent. of oil, by simple pressure. 
It bears a general resemblance to the ordinary edible oils 
of commerce, possessing an agreeable fl avour and odour. 
It is useful for burning; exposed to a low temperature 
it becomes pasty, and oxidizes rapidly on exposure to 
the air. As a drying oil it might replace linseed for some 
purposes. As an illuminator it is being rapidly replaced by 
American petroleum, but is still extensively used for food. 
It is an important article of Chinese commerce’ (Spons’ 
Encyclopedia, 1378).
 “Medicine.–A decoction of the Root is said to possess 

astringent properties.
 “Food and fodder.–The Soy-bean forms an important 
article of food in China and Japan. Since 1873, it has been 
successfully grown in the warmer parts of Europe. It is 
also widely spread, in a cultivated state, over a great part of 
the Himálaya [Himalaya] and the plains and lower hills of 
India. On the plains the crop is generally grown by itself, as 
a kharif crop; the seeds are sown from June to September, 
and the harvesting takes place from November to January. 
Church gives the following information regarding the best 
methods of cultivation: ‘The seeds should be placed at a 
depth not exceeding 1 to 1½ inch; 18 plants may be left 
after weeding to the square yard. A peaty soil, or one rich 
in organic matter, suits the plant best; a calcareous soil 
is also favourable to its growth. Sulphate of potash is a 
good manure, nitrogen may be supplied either as nitrate of 
soda, or in the case of soils poor in organic matter, in the 
form of rape or mustard cake, but it is rarely needed, while 
large applications of nitrogenous manure exert a distinctly 
injurious effect upon the yield of beans. So far as we know 
this very important, vigorous, and productive pulse is 
not attacked by any insect or parasitic fungus.’ Two chief 
varieties of the cultivated Soy occur in India, one called 
‘white,’ the other ‘black,’ but they are not distinguished by 
defi nite characters in chemical composition nor in properties.
 “Precise information cannot be given regarding the area 
under this crop in the various provinces of India. Attempts 
have been made by Government to extend its cultivation in 
Assam, but apparently without success. In 1882, Professor 
Kinch urged the advisability of renewed efforts [to cultivate 
the soy-bean] in the Himalayan tracts, and, as a consequence, 
the Government of India directed the attention of local 
offi cials to the subject. Seed obtained from the Government 
Gardens, Saharanpur, were distributed to Madras, the Panjab, 
Bengal, Bombay, Hyderabad, and Burma, for experimental 
cultivation. It appears to have been grown from seed 
obtained from China with a fair amount of success at the 
Saidapet Experimental Farm in 1882.
 “Chemistry.–The chemical composition of the bean, 
according to Professor Kinch, places it above all other pulses 
as an albuminous food, while that of the straw also surpasses 
in nitrogenous value that of wheat, lentils, and even hay. The 
following [percentage] composition is given by Professor 
Church: ‘In 100 parts of the bean, water 11, albumenoids 
35.3, starch and sugar 26, fat 18.9, fi bre 4.2, ash 4.6. The 
nutrient ratio is here about 1:2, while the nutrient value is 
105.’
 “The bean is eaten in India in the localities where 
cultivated. The Rev. A. Campbell states that in Chutia 
Nagpur it is generally used roasted and ground as satu, 
or simply roasted in the form of atá. In other parts of the 
country it is also eaten in the form of dal. In China and Japan 
three preparations are made from the soy-bean, namely soy-
sauce, soy-cheese, and a kind of paste, the last two of which 
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are manufactured by crushing and pressing the seeds. The 
following description of the composition and preparation 
of the sauce is given in Spons’ Encyclopoedia.” A long 
quotation is given.
 “As already mentioned, the Oil is extensively used in 
China and Japan as an article of food, and the cake left after 
the expression of the oil is also eaten by the poorer classes.
 “The soy-bean is an extremely valuable fodder-plant. 
If cut just when the pods are fully formed it makes most 
nutritious hay; and the residual cake above-mentioned, which 
contains, according to Church, 40 per cent. of fl esh-forming 
materials and 7 per cent. of oil, is an extremely rich cattle-
food.”
 Note 1. An extensive “List of works consulted” 
(bibliography) appears in Vol. I (1889, p. xiii-xxii), 
followed by a list of contributors (p. xxiii-xxvi) and list of 
abbreviations (p. xxvii-xxxiii).
 Note 2. This is one of earliest documents seen (March 
2005) that clearly refers to the cultivation of soybeans in 
Burma.
 Note 3. This is the earliest English-language document 
seen (Nov. 2012) that uses the word satu to refer to roasted 
whole soy fl our, or that mentions roasted whole soy fl our is 
made and used in India.
 Sir George Watt lived 1851-1930. This 7-volume work, 
published from 1889 to 1896, is arranged alphabetically by 
product. An extensive bibliography is in vol. 1, and the index 
comprises vol. 7. Address: M.B., C.M., C.I.E., Reporter on 
Economic Products with the Government of India.

400. Wolff, Emil Theodor von. 1890. Tabelle ueber 
Zumammensetzung und Naehrstoffgehalt der Futtermittel 
[Tables showing the composition and nutrient content of 
feeds]. In: Oswald Mentzel and Alexander von Lengerke. 
1890. Landwirtschaftliche Kalendar [Agricultural Calendar]. 
Berlin. [Ger]*
• Summary: Emil Wolff was a pioneer in analyzing 
feedstuffs and publishing his results in tabular form. In this 
1890 German calendar, he fi rst published original analyses 
of soybeans. (1) Soybean plants–harvested at the end of 
blossoming. Water 16.0%. Crude protein 14.2%. Raw fat 
(Rohfett) 2.2%. Nitrogen-free extract 26.3%. etc. (2) Green 
soybean plants. Water 15%. Crude protein 6.7%. Raw fat 
2.5%. Nitrogen-free extract 38.6%. etc. (3) Chaff and hulls 
of soybeans: Water 14%. Crude protein 5.1%. Raw fat 1.3%. 
Nitrogen-free extract 42.4%. etc. (4) Soybean seeds: Water 
10%. Crude protein 33.4%. Raw fat 17.6%. Nitrogen-free 
extract 29.2%. etc. (5) Soybean cake: Water 13.4%. Crude 
protein 40.3%. Raw fat 7.5%. Nitrogen-free extract 28.1%. 
etc.
 Note: Oswald Mentzel lived 1801-1874. Alexander von 
Lengerke lived 1802-1853.

401. Yeo, I. Burney. 1890. Food in health and disease. 

Philadelphia: Lea Brothers & Co. x + 583 p. See p. 341, 
345, 406, 432-33, 440. Illust. Index. 19 cm. Series: Clinical 
Manuals for Practitioners and Students of Medicine.
• Summary: This is a U.S. edition of the 1889 London 
edition. Address: M.D., F.R.C.P., Prof. of Clinical 
Therapeutics, King’s College, London, and Physician to 
King’s College Hospital [London, England].

402. Hart, Ernest (Mrs.). 1890? Diet in sickness and 
health. London: The Scientifi c Press, Ltd. 219 p. With 
an Introduction by Sir Henry Thompson, F.R.C.S., M.B., 
London. Undated. Index.
• Summary: Soy is not mentioned in the body of this book. 
However on p. 223, near the rear of this book is a full-page 
ad for: “Callard & Co., by Royal Warrant to Her Majesty the 
Queen. Manufacturers of starchless and sugarless foods for 
those suffering with Diabetes, Glycosuria, Obesity, Gout, 
Eczema, Rheumatism, etc.
 “Messrs. Callard are supplying these Foods to Guy’s, 
The London, St. Bartholomew’s, and the principal London 
and Provincial Hospitals.
 “Brown and white bread without starch, all kinds of 
gluten, almond, bran, soy bread and biscuits, afternoon tea 
biscuits, ivory jelly, chocolates, etc. Special wines, etc.
 “Please write for Descriptive catalogue, reports, etc., 
65 Regent Street, Piccadilly Circus” [London, England]. 
Address: Formerly student of the Faculty of Medicine of 
Paris, and of the London School of Medicine for Women.

403. Gazette du Village (Paris). 1891. Le soja d’Étampes: 
et le pain des diabétiqués [The soybean of Étampes: and the 
bread for diabetics]. 28(1):394. Jan. 4. [Fre]
• Summary: The utilization of soy fl our to make bread, 
which is especially suited for diabetics, calls attention to this 
plant whose cultivation is not well understood, but which 
should not be grown north of Paris. Rather, it is suited to the 
relatively warm climates of our country.
 A recipe for soy bread, developed by Dr. Menudier, is 
given. This bread contains more protein than regular bread, 
and much less starch.
 The soybean can also be used in cooking according 
to Mr. Blavet, president of the Horticultural Society of 
Étampes.
 In the south of France (le Midi), the soybean is roasted 
and used as a substitute for coffee.

404. Lyon Medical: Gazette Medicale et Journal de 
Medecine Reunis. 1891. Le pain de soja hispida [Soybean 
bread]. 66(1):184-85. Jan. 4. [1 ref. Fre]
• Summary: The soybean, which was introduced into France 
about 30 years ago, does well in certain types of soils and 
environments. This year, Dr. Ménudier harvested 1,800 kg 
per hectare. These seeds are sold for 1 franc 80 to 2 francs by 
grain merchants. One can see that this crop, says Mr. G. de 
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Cherville, can be very remunerative.
 With these seeds, Dr. Ménudier has had a bread made, 
which is said to be excellent, and which, because of its 
special alimentary properties, can render great service in the 
treatment of diabetes. According to the analyses of the bread, 
made by Mr. Joulie, one of our most eminent chemists, the 
results show that this soy bread (pain de soja) is twice as rich 
in edible nitrogenous materials [protein] and fi ve times as 
poor in amylaceous materials [starch] as regular wheat bread; 
as for oil, it contains nearly ten times more. Address: France.

405. Beal, W.H. 1891. Compilation of analyses of fodder 
articles, fruits, sugar-producing plants, dairy products, etc. 
made at Amherst, Mass., 1868-1891. Massachusetts State 
Agricultural Experiment Station, Annual Report of the Board 
of Control 8:289-300. For the year 1890. Jan.
• Summary: In section “A. Analyses of Fodder Articles,” 
analyses of the following are given: I. Green fodders–Soja 
bean, whole plant (Soja hispida Mönch). II. Hay and coarse 
dry fodders–Soja bean. Soja-bean straw. IV. Grains and other 
seeds–Soja beans. For each product the following statistics 
are given: Number of analyses. Dry matter (Max., min., 
avg.). Percentage protein (Max., min., avg.). Percentage 
fat (Max., min., avg.). Percentage nitrogen-free extract 
(Max., min., avg.). Percentage fi bre (Max., min., avg.). Ash. 
Nutritive ratio (average).
 In section “B. Analyses of Fodder Articles with 
Reference to Fertilizing Ingredients,” analyses of the 
following are given: II. Hay and coarse dry fodders–Soja 
bean. Soja- bean straw. IV. Grains and other seeds–Soja 
beans. For each product the following statistics are given: 
Number of analyses. Percentage of moisture. Nitrogen. Ash. 
Potassium oxide. Sodium oxide. Calcium oxide. Magnesium 
oxide. Ferric oxide. Phosphoric acid. Insoluble matter. 
Valuation per ton of 2,000 pounds.
 Note: Analyses of gluten meal are given on pages 295, 
and 300.

406. Goessmann, Charles A. 1891. On feeding experiments, 
1890. Massachusetts State Agricultural Experiment Station, 
Annual Report of the Board of Control 8:12-134. For the year 
1890. See p. 39-48, 54-60, 65.
• Summary: The section titled “Two summer feeding 
experiments with milch cows” (p. 39-69) explains that the 
experiments were designed to compare the economical value 
of reputed fodder crops (vetch and oats, and soja bean), 
when fed as green fodder in part or in whole for English 
hay. The summer feeding experiments with milch cows 
were conducted from July 12 to Sept. 30, 1890. The daily 
consumption of the green feed “was decided by the appetite 
of the different cows; vetch and oats varied from fi fty to sixty 
pounds, and soja beans from forty to 60 pounds.”
 Conclusions of 1890 (p. 43-44). “The soja bean exceeds 
in our case in fi ve out of six cases the vetch and oats in 

feeding effect... Judging from our own experience, we can 
only recommend very highly the practice of raising any of 
the stated new fodder crops... for the purpose of increasing 
the fodder resources of the farm during summer and autumn. 
They may serve as green fodder as well as hay; most of 
them have a higher nutritive ratio than either English hay, 
corn fodder or corn stover; they tend to improve the soil 
chemically and physically; they yield liberal returns, and are, 
as a rule, highly relished by cattle.”
 One table (p. 54) gives the chemical composition of 
the soy bean plant as a fodder article, a second (p. 55) gives 
the local market value of 19 articles of fodder (ranging 
from $15.00 to $3.14 per ton), including green soja beans 
($4.40 per ton). A third table (p. 55-56) gives a valuation of 
the essential fertilizing constituents in 26 articles of fodder 
(incl. green soja beans), including the value of their nitrogen, 
phosphoric acid, potassium oxide, and total valuation per 
ton. Most valuable is new-process [solvent extracted] linseed 
meal ($23.32) and least valuable is carrots ($1.04). Soja 
beans are valued at $2.44.
 Note 1. Analyses of gluten meal are found on pages 105, 
125, and 126.
 Note 2. This is the earliest English-language document 
seen (June 2003) that contains the term “linseed meal.” 
Address: Ph.D., LL.D., Director of the Station and Chemist, 
Amherst, Massachusetts.

407. Goessmann, Charles A. 1891. On fi eld experiments. 
Massachusetts State Agricultural Experiment Station, Annual 
Report of the Board of Control 8:135-226. For the year 1890. 
Jan. See p. 141, 159-160, 169-72, 185, 199.
• Summary: A table on p. 141 shows the composition of 
19 fodder crops raised upon the Station grounds–including 
Soja bean (Soja hispida). It has a nutritive ratio of 1:2.5 to 
1:5.5. Its fodder constituents and its fertilizing constituents 
in pounds per 1,000 pounds of dry matter are given. Its 
manurial value per ton of dry matter is $10.39, the 6th 
highest.
 Section VII is titled “Field experiments with prominent 
fodder crops...” (p. 159-68). It states (p. 171-72): “Soja Bean 
(Soja hispida).–Two varieties, white and black, were planted 
May 23; they came above ground June 2. The white variety 
began to bloom August 9, and the black variety but one day 
later... Both stood the drought well. The roots had apparently 
no tubercles. The white variety matured sooner than the 
black one. The soja bean promises to be a valuable addition 
to the leguminous fodder crops in New England. Two acres 
have been planted with soja beans during the past season, 
on the grounds of the station. The growth of one acre has 
served, in its semi-matured state, as green fodder during the 
autumn... for milch cows; and that of the other has been put 
in a silo as an admixture to corn ensilage (see statements on 
silos).
 Note: This is the earliest English-language document 
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seen (Oct. 2018) that uses the word “tubercles” (or 
“tubercle,” so spelled) in connection with soybeans.
 Page 185 gives an analysis of the soja bean plant and of 
its dry matter.
 Page 199 states: “Several acres were sown to vetch 
and oats, soja bean and corn, to furnish green fodder for the 
dairy, and to serve as ensilaged crops for winter feed. One 
silo is fi lled with fodder corn, and another with half soja 
bean and half fodder corn.” A table shows that 10 tons of 
green soja bean have been raised on the station farm for the 
production of fodder.
 Other fodder crops evaluated (p. 170-73): Barley, early 
Southern white corn, horse bean (Vicia faba), common 
vetch (Vicia sativa), white lupine (Lupinus alba), serradella 
(Ornithopus sativus), Bokhara clover (Melilotus alba), and 
sainfoin (Onobrychis sativa–Esparsette). Address: Ph.D., 
LL.D., Director of the Station and Chemist, Amherst, 
Massachusetts.

408. Goessmann, Charles A. 1891. On feeding experiments, 
1890. Massachusetts State Agricultural Experiment Station, 
Annual Report of the Board of Control 8:12-134. For the year 
1890. See p. 39-48, 54-60, 65.
• Summary: The section titled “Two summer feeding 
experiments with milch cows” (p. 39-69) explains that the 
experiments were designed to compare the economical value 
of reputed fodder crops (vetch and oats, and soja bean), 
when fed as green fodder in part or in whole for English 
hay. The summer feeding experiments with milch cows 
were conducted from July 12 to Sept. 30, 1890. The daily 
consumption of the green feed “was decided by the appetite 
of the different cows; vetch and oats varied from fi fty to sixty 
pounds, and soja beans from forty to 60 pounds.”
 Conclusions of 1890 (p. 43-44). “The soja bean exceeds 
in our case in fi ve out of six cases the vetch and oats in 
feeding effect... Judging from our own experience, we can 
only recommend very highly the practice of raising any of 
the stated new fodder crops... for the purpose of increasing 
the fodder resources of the farm during summer and autumn. 
They may serve as green fodder as well as hay; most of 
them have a higher nutritive ratio than either English hay, 
corn fodder or corn stover; they tend to improve the soil 
chemically and physically; they yield liberal returns, and are, 
as a rule, highly relished by cattle.”
 One table (p. 54) gives the chemical composition of 
the soy bean plant as a fodder article, a second (p. 55) gives 
the local market value of 19 articles of fodder (ranging 
from $15.00 to $3.14 per ton), including green soja beans 
($4.40 per ton). A third table (p. 55-56) gives a valuation of 
the essential fertilizing constituents in 26 articles of fodder 
(incl. green soja beans), including the value of their nitrogen, 
phosphoric acid, potassium oxide, and total valuation per 
ton. Most valuable is new-process [solvent extracted] linseed 
meal ($23.32) and least valuable is carrots ($1.04). Soja 

beans are valued at $2.44.
 Note: This is the earliest English-language document 
seen (June 2003) that contains the term “linseed meal.” 
Address: Ph.D., LL.D., Director of the Station and Chemist, 
Amherst, Massachusetts.

409. Menudier, A. 1891. Le Soja hispida dit d’Étampes et le 
pain des diabétiques [The Etampes soybean and the bread for 
diabetics]. Règne Végétal (Le): Revue Mensuelle Publiée par 
la Societé Botanique du Limousin 2:25-30. Feb. 15. [Fre]
• Summary: This periodical is the offi cial organ / publication 
of the Museum of Limousin. Articles very similar to this 
by Dr. Menudier one have been published numerous 
times during 1890 and 1891. Address: M.D., President of 
the General Syndicate of the Agricultural Shows of the 
Department of Lower Charente (Président du Syndicat 
général des Comices agricoles de département de la 
Charente-Inférieure).

410. Guy’s Hospital Gazette (London). 1891. Reviews. 
Diabetes: The Causes, Symptoms, and Treatment. By C.W. 
Purdy, M.D. ([Reviewed by] F.A. Davis, Berners Street). 
5:57. Feb. 28. Series 3. [1 ref]
• Summary: The book review begins: “This volume 
furnishes both Physician and Student with a clear statement 
of the present position of our knowledge on the subject of 
Diabetes. The author has evidently had great experience in 
the treatment of the disease, and his rules as to dietaries are 
the most valuable we have yet seen. He especially mentions 
the Soja bean, which has lately been tried with great success 
by Dr. Hale White, and urges the profession to endeavour to 
get rid of the sugar by diet alone, and only when they fi nd 
continued dieting fail, to have recourse to drugs.” Note:
 Soya bean biscuits were very successfully used in the 
wards of Guy’s Hospital, according to Dr. Hale White in the 
periodical The Practitioner (May 1893, p. 323-24). Address: 
London.

411. Dujardin-Beaumetz, -. 1891. Behandlung des Diabetes 
und der Polyurie [Treatment of diabetes and polyuria]. 
Therapeutische Monatshefte 5:159. Feb. [Ger]
• Summary: As a substitute for bread made from grain 
[typically wheat], the author recommends one made [in part] 
from the soybean (Glycine hispida) and wheat germ.

412. Dujardin-Beaumetz, Georges Octave; Carpentier-
Méricourt, Eugène. 1891. Leçons de clinique thérapeutique. 
6, éd., rev., modifi ée et très augm. 3 vols. [Lessons from a 
therapeutic clinic. 6th ed., revised and expanded. 3 vols.]. 
Paris: Doin. [Fre]
• Summary: Vol. 1, Treatment of disorders / diseases of the 
heart, of the vessels and the aorta, of the stomach and the 
intestine (Traitement des maladies du coeur, des vaisseaux et 
de l’aorte, de l’estomac et de l’intestine) contains Lesson 5, 
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Complex foods, which has a section on the soybean (du soja, 
p. 390-91) which states: The soybean, soja hispida, is a bean 
of Japanese origin which is today cultivated on a large scale 
in Europe, and particularly in Austria; this bean contains a 
large quantity of nitrogen [protein] and little or no starch. 
When the oil that this bean contains is removed, one obtains 
a defatted fl our which can be used to make bread, either 
alone (as Lecerf has done) or in association with gluten (as is 
the practice of Mr. Bourdin, a baker from Reims).
 Legumine or fromentine are extracted from the embryos 
of legumes or cereal grains using new milling techniques. 
These oils contain an oil named wheat germ oil, which is 
purgative, like soy oil (l’huile de soja). Bovet and Doulliot 
are experimenting with these two substances.
 Another section, titled Soybean bread (Du pain de soja) 
(p. 695-96) gives details concerning this bread from various 
sources.
 Vol. 3, Treatment of disorders / diseases of the 
nervous system, treatment of fevers, and general disorders 
(Traitement des maladies du système nerveux, traitement 
des fi èvres et des maladies générales) contains a section 
(p. 578) in which the authors recommend a bread prepared 
from soybeans as a food for persons suffering from diabetes. 
Address: Physician at the Cochin Hospital [France].

413. Menudier, A. 1891. Les Sojas et le pain des diabétiques 
[Soybeans and bread for diabetics]. Bulletin de la Societe 
d’Acclimatation 38:546-51. April. [Fre]
• Summary: The author is a physician. “The soybean (Le 
Soja) or oil peas of China, having great worth from the 
dual point of view of human health and the nourishment 
of animals, has been cultivated on my property for 2 years 
with such success that I hope it will convince some of my 
colleagues to follow my example... The yield this year was 
1,800 kg/ha. That could be increased by the use of phosphate 
fertilizer. The soybean is eaten avidly by animals in either 
its green or dry forms. But what renders it invaluable 
is the successful use that can be made of its seed in the 
nourishment of people suffering from diabetes mellitus. If 
the soybean, which is presently sold for 2 French francs per 
kg, stays at only one-half or one-third of this price, it will be 
assured of a rich culture. Note: I warn that reader that I have 
neither soybeans nor soybean bread for sale.”
 Several tables (p. 546-47) give a chemical/nutritional 
analysis, made several years ago by the chemist M. Joulie, 
of the stems and leaves, the seeds, and the entire plant. This 
is then converted to the yield per hectare of each major 
nutrient. It is shown to be rich in potash and nitrogen, which 
it was recently shown that microorganisms on the roots 
extract from the air.
 Last November, M. Joulie, analyzed soy fl our made 
from soybeans grown on the author’s property. Two analysis 
are given: one on an as-is, and one on a moisture free basis. 
Its low starch content, excellent for diabetic diets, is noted. A 

similar analysis (p. 548) is given for soy bread (pain de soja) 
and wheat bread.
 “The soy bread produced in Paris becomes covered with 
mold at the end of 3-4 days, whereas that which I have had 
made keeps well for 20 days, or more if I am careful to turn 
it from time to time. I have in my family two people who 
have a good constitution but who suffer from simple diabetes 
mellitus. One is age 50 and one age 76.
 All the bakers selling breads made from gluten or soy 
keep their methods secret and their prices very high. Thus 
soy bread is sold in Paris for about 4 francs a kilo, a price 
that is absolutely unbearable for low-income diabetics. If 
soybean culture grows, it should soon be possible to lower 
the price of soy bread to 50 centimes per kg. Made as I have 
indicated, it would render a great service to diabetics. A table 
(p. 551) shows the chemical composition of a Yellow variety 
of soybean seed. Address: President of the general syndicate 
of agricultural shows of the Dep. of Charente-Inferieure.

414. Carrière, E.-A.; André, Ed. 1891. Chronique horticole: 
Le Soja comme plante antidiabétique [Horticultural 
chronicle: The soybean as a plant for diabetics]. Revue 
Horticole: Journal d’Horticulture Pratique (Paris) 63:241-
45. June 1. See p. 243. [Fre]
• Summary: Having been highly touted as a cultivated 
animal fodder, soya is currently being recommended to 
fi ght diabetes, a disease previously barely known but whose 
frequency, nowadays, is constantly increasing. It has been 
recognized that soya can be an excellent helping to prevent 
or manage diabetes; its beans, when ground and used to 
make bread, produce a bread that is effective against this 
terrible disease.
 Following an opinion that was later found to be 
incorrect, it was said that this antidiabetic property was 
found only in white-hilum soybean varieties, which caused 
these to be specifi cally researched while these actually were 
only seldom encountered.
 However, medico-scientifi c experiments made on 
several points, demonstrated the error in these assertions: 
it is not only the beans with white hilum / testa that can be 
used to fi ght diabetes but all of them, whatever their color. 
Address: France.

415. Menudier, A. 1891. Les sojas et le pain des diabétiques 
[Soybeans and bread for diabetics]. Journal de l’Agriculture 
(de la Ferme...) 26:381. Jan/June. [1 ref. Fre]
• Summary: “My notice concerning Soja d’Etampes 
attracted so many requests that the grain merchants had 
soon sold all of their soybeans. Diabetics who can no longer 
obtain this variety of soybean, have contacted me, but I have 
no reserves of seed–only the amount necessary for the next 
planting.
 “In order to be useful to diabetics, whose numbers are 
far too great, I wanted to see if the yellow-seeded soybean 
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(le Soja à grain jaune) which is different from the Etampes, 
could be substituted for the latter. The former is yellowish 
white in color (the other a darker yellow), has a more 
pronounced hilum, a larger seed size, and a later maturity.”
 A table, based on analyses by the skilled chemist Mr. 
Joulie, compares the nutritional composition (both as-is and 
on a dry-weight basis) of the yellow soybean with that of the 
Etampes soybean. One can easily see that the two varieties 
have almost the same nutritional value and can, therefore, be 
used interchangeably.
 “I then pushed my experiment further by using the 
yellow soybean to make bread, using my formula. I found no 
difference in the taste of the two breads.
 “The yellow soybean is available in large quantities 
from Messrs. Vilmorin-Andrieux, so it will be easy for 
diabetics to buy enough to last until the next harvest.”
 Note: This is the earliest document seen (Nov. 2012) that 
gives the name Soja d’Etampes to a soybean from Etampes, 
France. Address: M.D., President of the general syndicate of 
agricultural shows of Charente-Inferieure.

416. Leblond, A. 1891. Le soja d’Étampes [The Étampes 
soybean]. Journal d’Agriculture Pratique 55(31):161-63. 
July 30. [Fre]
• Summary: Mr. Lachaume was the fi rst person in France, 
in 1857, to speak of the cultivation of Soja hispida, which 
he called pois oléagineux de la Chine (“oil peas of China”) 
and which he strongly recommended, his agronomic trials 
having been very successful. But until 1874 the soybean 
wasn’t talked about very much. At that time the Society for 
Acclimatization received from Mexico soybean seeds, which 
it distributed to various horticultural societies, especially 
the one at Étampes, which persevered in cultivating and 
disseminating or distributing this plant, which had a 
remarkable yield. Were the grains originating in Mexico the 
same as those used by Mr. Lachaume? Probably not.
 Dr. Menudier has pointed out the advantages to be 
derived from the use of soybean bread for diabetics, and has 
described the preparation of this bread, so we don’t have to 
repeat these same instructions.
 We would only add that the soybean can be used to good 
advantage in cookery. Soybeans (Les sojas) are cooked and 
prepared like haricot beans, however Mr. Blavet, president 
of the Horticultural Society of Étampes, advises tossing 
the dry soybeans into fresh boiling water for 5 minutes, the 
boiling them until well cooked in a second batch of water. In 
the south of France (le Midi) roasted soybeans are used as a 
substitute for coffee.
 An illustration (p. 461) shows Soja hispida plant with 
pods. Illustrations (p. 462) show the leaves, pods and roots of 
the soybean plant. These illustrations are from E.-A. Carrière 
(1880).
 Note 1. This is the earliest document seen (Oct. 2014) 
that uses the term “sojas” to refer to “Soybeans.”

 Note 2. This document contains the earliest date seen for 
soybeans in Mexico (1874) (one of two documents).

417. Revue Internationale des Falsifi cations. 1891. Le pain 
de soja hispida [Soy bread]. 5(1):17. Aug. 15. [Fre]
• Summary: Soja hispida, which was introduced in France 
about 30 years ago, does very well in clay-calcareous 
(argilo-calcaires) and clay-siliceous (argilo-siliceux) soils. 
This year Dr. Ménudier harvested 1,800 kg/ha. The seeds 
are sold by grain merchants for 1.80 to 2.00 French francs 
per kg. As Mr. G. de Cherville says, this crop can be very 
profi table.
 With the seeds, Dr. Ménudier has made a bread which 
he says is excellent and which, by virtue of its special 
nutritional properties, can render great service in the 
treatment of diabetes mellitus. Analyses of the bread made 
by Mr. Joulie, one of our most eminent chemists, show that 
soy bread (le pain de soja) is twice as rich in nitrogenous 
substances and contains only one-fi fth as much starchy 
substances, capable of being transformed into sugar, as 
regular wheat bread; as for fat, the soy bread contains almost 
ten times more. Also, according to Mr. Joulie, it enables 
one to establish a diet (ration) less voluminous and yet well 
balanced, which the chemist sets at 620 gm of soy bread 
and 180 gm of meat. This diet contains only 70 gm of starch 
and sugar. However, with wheat bread this diet would be 
1,000 gm of bread and 330 gm of meat, containing 447 gm 
of starch and sugar–i.e., six times more [of the undesirable] 
starch and sugar than the former diet. Address: France.

418. Zeitschrift fuer Nahrungsmittel-Untersuchungen 
und Hygiene (Oesterreichische Chemiker-Zeitung). 1891. 
Das Brod as Soja hispida [Bread made from the soybean 
(Abstract)]. 5(9):213. Sept. [Ger]
• Summary: This is a German-language summary of a 
French-language document titled Le pain de soja hispida 
that appeared in Revue Internationale des Falsifi cations 
(Aug. 15, 1891, p. 17). This summary describes the work of 
Dr. Ménudier who made a bread suited for diabetics using 
soybeans. An analysis of the soy bread (Sojabrot), conducted 
by Joulie, is given.

419. Deutsche Medicinische Wochenschrift. 1891. 
Diabetiker-Brot [Bread for diabetics]. 17(43):1210. Oct. 22. 
[Ger]
• Summary: Dr. Ménudier has prepared a bread from 
soybeans (Sojabohnen) which, because of its special 
nutritional value, may provide great services in the treatment 
of diabetes. As emerges from the analysis by Joulie, the 
soybean bread (Sojabrot) is twice as rich in nitrogenous 
nutritional products as wheat bread and contains only 
one fi fth of the starchy substance of the latter that can be 
transformed into sugar. The soybean bread contains ten times 
as much fat as wheat bread. Joulie therefore recommends the 
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soybean bread as a component of a less voluminous daily 
ration for which approx. 620 g soybean bread and 180 g 
bread and 330 g meat amount to a content of 447 g of starch 
and sugar, that is, six times as much as the former [i.e., six 
times as much as just the soybean bread by itself].
 Note 1.
 Note 1. Translated by Philip Isenberg (MM, CT), Long 
Beach, California.
 Note 2. Soy fl our is not mentioned in this brief article. 
Therefore we do not know whether the bread was made from 
boiled and ground whole soybeans or from whole soy fl our 
or grits.

420. Petit, J. 1891. Le Soja aux îles de la Sonde [Soya in the 
Sunda Islands (Java)]. Bulletin de la Societe d’Acclimatation 
38(2):462. Oct. [Fre]
• Summary: The seeds of the soybean (de Soja), Soja 
hispida, the Japanese legume, are rich in albuminoids and 
fats, yet they contain very little starch or sugars. Their 
composition is very similar to foods of animal origin, and 
soy fl our is very valuable for making bread for diabetics–
who are not supposed to eat starches or sugars.
 “Mr. Cornellisen, inspector of the medical service in 
Java, has just recommended to the Dutch authorities that 
they propagate the soybean crop as much as possible in 
Malaysia. These beans (fèves), which can potentially take 
the place of meat, should be a powerful aid to indigenous 
people weakened by a diet that is exclusively vegetarian 
and lacking nitrogenous material (matière azotée). Soya is 
already cultivated in several parts of Java, and the nature of 
its nitrogenous material, composed not of gluten like cereals 
but rather of legumin and vegetable casein similar to milk 
casein, allows one to make, with its fermented fl our, highly 
nutritious cheeses.”
 Note: In the last paragraph, it is not clear to which food 
the author is referring; it could be fermented tofu or tempeh, 
although neither is now made from soy fl our.

421. Turner, Fred. 1891. New commercial crops for N.S. 
Wales: The cultivation of the soy bean (Soja hispida, 
Moench.). Agricultural Gazette of New South Wales 
2(11):648-50. Nov.
• Summary: “The soy bean is indigenous in India, Japan and 
China. There are numerous varieties of the plant cultivated 
in those countries, including both tall and dwarf-growing 
kinds, but it is the large-seeded varieties of the latter which 
I would particularly recommend for cultivation in this 
Colony, because they are not only more easily managed, but, 
generally speaking, are more productive to any given area 
than the tall growing kinds. The dwarf soy is an annual hairy 
growing plant, growing about 2 feet high, with trifoliate 
leaves, and small fl owers borne is short axillary racemes. 
These are succeeded by oblong three or four seeded hairy 
pods. As will be seen from the engraving of the plant, it is a 

good deal like the ordinary dwarf kidney bean in its habit of 
growth, but differs materially in the superior quality of the 
pulse which it yields. The very productive and pulse yielding 
plant has been cultivated in Asiatic countries probably from 
time immemorial, but only within the past twenty years or so 
has it attracted the attention of European cultivators. In the 
southern parts of Europe, the cultivation of the dwarf kinds 
have proved a great success, and in France they are said to be 
an important crop.
 “Some of our leading seedsmen have now become aware 
of the value of the soy bean, and seeds are now obtainable 
in Sydney. The plant has already been grown in a small way 
in a few places in this Colony, and has proved itself well 
adapted to our climate, so that there is no risk in attempting 
its cultivation here, in suitable places, on a large scale.”
 Note 1. This is the 2nd earliest document seen (March 
2010) that clearly refers to the cultivation of soybeans in 
Australia or Oceania. This document contains the 2nd 
earliest clear date seen for cultivation of soybeans in 
Australia or Oceania (Nov. 1891). The source of these 
soybeans is unknown.
 “Moreover it is not only a vigorous growing and a heavy 
yielding pulse plant, but it appears to keep remarkably free 
from both insects and fungoid pests.” Note 2. This is the 
earliest English-language document seen (Aug. 2007) that 
uses the word “fungoid” to refer to fungal.
 “Having eaten the seeds of the soy bean, I can say that 
they are an excellent addition to the pulse yielding plants we 
have already under cultivation. As regards their chemical 
composition I cannot do better than quote the analyses 
of Professor Church and Dr. Forbes Watson. ‘Although 
there are a number of varieties of the soy bean, the chief 
differences between them lying in the size, shape, and 
colour of the seeds, yet these varieties are not distinguished 
by defi nite differences in chemical composition. That 
composition entitles the soy bean to the highest place, even 
amongst the pulses, as a food capable of supplementing the 
defi ciencies of rice, and of other eminently starchy grains. 
Very few vegetable products are so rich as the bean at once 
in albuminoids and in fat or oil, the former constituent 
amounting on the average to 35 per cent, and the latter to 19 
per cent. The cultivation of the pale large seeded varieties 
should be extended.”
 Facing this fi rst page is a full page illustration of a soy 
bean plant, titled Soja hispida, Moench. “Soy Bean.” with 
an enlarged pod (A) and seed (B). It has been copied from 
an 1882 issue of The Garden (July 29, p. 93) then modifi ed 
slightly.
 Two tables are titled “Composition of soy bean.” The 
fi rst, by Professor Church, shows the composition in 100 
parts [percentage] and in 1 lb. The second by Dr. Forbes 
Watson, shows the composition with husk and husked.
 “’The nutrient ratio here is about 1.2 while the nutrient 
value is 105. Potash forms early one-half and phosphorus 
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pentoxide one-third of the ash of the soy bean. The beans 
are sometimes pressed for the sake of the oil they yield; the 
residual cake forms an extremely rich cattle food, containing 
as it does 40 per cent. of fl esh-formers [albuminoids = 
proteins], and 7 per cent of oil.’”
 “The soy bean can be grown nearly all over that portion 
of the Colony where late spring or early autumn frosts do 
not occur, and with irrigation it might prove a valuable plant 
to grow in the interior. A good guide to go by is to cultivate 
the plant in those parts where the kidney bean will fl ourish, 
and this is over an immense area of New South Wales. The 
soybean is rather an exhausting crop, therefore it should be 
an alternating one. It would do very well to follow after a 
root crop. To obtain the best results it should be grown on a 
moderately light, well drained, and well worked soil that is 
rich in organic matter. The plant will grow well enough on 
other kinds of soil provided that they are drained, and well 
worked, and, if not naturally fertile, some suitable manures 
are applied. If well rotted farm-yard manure is not available, 
then sulphate of potash, or nitrate of soda, might be used 
with advantage. If farm yard manure is applied to the land, 
it should be ploughed in some time previous to sowing 
the crop, or it might have a tendency to cause a too rank 
growth of the plants, at the expense of the yield of beans. 
Commercial manures may be used on the land when it is 
prepared to receive the crop.
 “Sowing the seed. From the Hunter to the Tweed 
Rivers, it would be possible to obtain two crops in the year 
by sowing in October, then again in December if there is 
a suffi cient amount of moisture in the soil. South of the 
Hunter River, however, it will be hardly likely that more 
than one crop can be harvested during the year. The seed 
for this should not be sown before the middle of October, or 
the beginning of November, according to situation. It would 
perhaps be as well to state that the young plants are very 
susceptible to frost, 2º Fahr. being quite enough to blacken 
them.” Gives more details on sowing, then a paragraph on 
harvesting.
 The last section is titled “Uses: The beans can be picked 
from the plants whilst green, and cooked and eaten without 
previous preparation. Ripe soy beans should, however, be 
steeped in warm water for some time before they are cooked, 
otherwise they will remain almost as hard as they were 
before cooking. In China and Japan the soy bean cheese 
[tofu] and a kind of paste [miso] are important articles of 
food. In those countries also soy sauce is made from the 
beans, which is not unknown to European palates. The sauce 
is said to be made in the following way. Boil the beans with 
equal quantities of wheat or barley, and leave it for three 
months to ferment, after which salt and water are added, and 
the liquid strained. Soy sauce is extensively used in Asia, 
and to some extent in Europe for fl avouring certain dishes, 
especially beef, and it is supposed to favour digestion.”
 Note: This is the earliest English-language document 

seen (April 2013) that uses the term “soy bean cheese” to 
refer to tofu.

422. De Negri, G.; Fabris, G. 1891-1892. [Vegetable oils. Oil 
of Soja hispida (soja bean)]. Annali del Laboratorio Chimico 
Centrale delle Gabelle (Rome). p. 220-256. [Ita]*
• Summary: The Soja hispida is a herbaceous plant of the 
Leguminoseae, indigenous to China and Japan, where the 
seeds are highly valued as a comestible. The seeds contain 
a large quantity of a fermentable sugar, and also a ferment 
(enzyme) similar in its properties to diastase. The oil, present 
in the proportion of 14-18%, can be extracted by pressure 
or by means of ether; it possesses laxative properties, a 
yellowish-brown color and a slight aromatic odor. It readily 
solidifi es, and is intermediate between the siccative (drying) 
and non-siccative oils. Note: This is the earliest document 
seen that uses the word “laxative” in connection with soy 
bean oil. Petit (1888) said soy oil was a “gentle purgative” 
and Smith (1871) noted that soy beans were said to be 
laxative.
 The following physical and chemical constants are 
given for soy oil; they confi rm those obtained by Stingl and 
Morawski (1886):
 Specifi c gravity at 15ºC 0.924.
 Point of solidifi cation 8-15ºC.
 Point of fusion of the fatty acids 27-29ºC.
 Point of solidifi cation of the fatty acids 23-25ºC.
 Maumené test (temperature rise) 59ºC.
 Iodine number 121.3.
 Iodine number of the fatty acids 122. Saponifi cation 
number 192.5.
 The oil gives, with Hauchecorne’s reagent, a dirty 
white coloration in the cold, but deep orange when heated; 
with Brulle’s reagent a deep orange; but no coloration with 
Bechi’s reagent.

423. Annales de la Société d’horticulture de la Haute-
Garonne. 1891. Séance du 8 novembre 1891 [Meeting of 8 
Nov. 1891]. 38:125-28. Dr. D. Clos presiding. [Fre]
• Summary: Page 128: Mr. Astié mentions... and the 
anti-diabetic qualities of the soybean (du Soja). Address: 
Toulouse, France.

424. Atkinson, Edward. 1891. The science of nutrition, 
in three parts: Treatise upon the science of nutrition. The 
Aladdin oven. Dietaries carefully computed. Springfi eld, 
Massachusetts: Clark W. Bryan and Company. 146 p. Illust. 
22 cm.
• Summary: The author (p. 8-9) is urging southern U.S. 
cotton farmers to adopt new crops, especially rice and 
pulse [legumes]. They can produce corn stalks and cow-
pea vines for the silo. “In their cottonseed meal they have 
a fat-producing food.” “In respect to one variety of pulse, 
the Soy or Soja bean, Prof. Church remarks. ‘The Soy bean 
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is entitled to the highest place, even amongst the pulses, as 
a food capable of supplementing the defi ciencies of rice or 
other starchy grains. Very few vegetable products are so rich 
as this bean, at once in albuminoids and in fat and oil, the 
former constituent averaging 35% and the latter 18 or 19.’
 “At the time of the Cotton Exposition, in Atlanta 
[Georgia], 1881, I imported from China two or three bushels 
of Soy beans, which were distributed from there. I have 
lately seen several references to their cultivation in Southern 
agricultural journals. The sugar planters of Louisiana have 
only within very recent years discovered the fertilizing 
properties of cottonseed meal; the Chinese have used bean 
meal as a fertilizer for centuries.”
 Note 1. This is the earliest English-language document 
seen (Sept. 2016) that uses the term “bean meal” to refer to 
ground, defatted soybeans.
 “If another great crop of cotton should so reduce the 
price as to force a variation in Southern farming with a little 
more rapidity, it might prove to be a blessing in disguise. 
Would it not be judicious to procure the seed of mountain 
rice from Japan, of upland rice from India, and might it not 
be judicious to add to the Soja of China the Dal, Poput and 
Gram from the northwestern or temperate sections of India?”
 Note 2. This is the earliest English-language document 
seen (Dec. 2003) with the word “nutrition” (or “nutritious,” 
“nutritional,” “nutritive,” or “nutrients”) in the title that also 
mentions soy.
 Note 3. This book is largely an advertisement for the 
Aladdin Oven, invented by the author.
 Note 4. Edward Atkinson lived 1827-1905. A self-
made Boston businessman who had been successful in the 
textile and fi re insurance businesses, he was also a pioneer 
in the domestic science / home economics movement in 
the United States. Concerned that the low living standards 
of the working class–caused in part by industrialization 
and urbanization–could lead to riots and social upheaval, 
he looked for ways to improve the lot of the poor through 
reducing the cost of food and teaching the poor about the 
new science of nutrition. Using his oven, anyone could cook 
food using much less fuel. See Revolution at the Table, by 
Harvey Levenstein (1988, Chap. 4).
 Note 5. This is the earliest English-language document 
seen (Oct. 2006) that contains the term “cow-pea vines” (or 
“cow-pea vine”).
 Note 6. This is the earliest English-language document 
seen (July 2016) that contains the term “cottonseed meal” 
(written just like this). Address: Boston, Massachusetts.

425. Atwater, W.O.; Woods, Chas. D. 1891. The acquisition 
of atmospheric nitrogen by plants. Connecticut (Storrs) 
Agricultural Experiment Station, Annual Report 3:12-14. For 
the year 1890.
• Summary:  “The Annual Report for the Station for 1889 
contained (pp. 11-51) a detailed account of the experiments 

undertaken up to December of that year upon the acquisition 
of nitrogen from the air by growing plants. With this was a 
summary of results of experiments conducted at Wesleyan 
University in 1881 and 1882, which brought the fi rst positive 
experimental evidence that plants can obtain large quantities 
of nitrogen from the air...”
 During the season of 1890, a number of sand culture 
experiments were performed, among them some on the 
soja bean. “The plants were grown in sea sand, washed and 
burned, so as to free it from all compounds of nitrogen. All 
of the plants were supplied with the necessary amount of 
plant food, with the exception of nitrogen, and to some of 
the plants, nitrogen was supplied in the form of calcium and 
potassium nitrates. Rather more than half of the plants were 
inoculated with infusions prepared by treating soil taken 
from near the roots of growing plants of the same or allied 
species... Few of the plants developed root tubercles, and the 
tubercles that were formed were for the most part few and 
small. Of the inoculated plants, about one-third had no root 
tubercles; most of the other two-thirds had a very few small 
tubercles. A few plants, both inoculated and not inoculated, 
had a fair number of root tubercles, and these were the only 
ones that showed gain in nitrogen of any amount.” These 
experiments “confi rm the observation by Hellriegel of the 
connection between root tubercles and the acquisition of 
nitrogen.”
 Note 1. This is the earliest document seen (Aug. 2018) 
concerning inoculation of the soybean in the United States.
 Note 2. This is the earliest English-language document 
seen (Aug. 2018) that uses the word “inoculated” (or any of 
its cognates) in connection with acquisition of atmospheric 
nitrogen by plants.
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 Note 3. This is the earliest English-language document 
seen (Nov. 2016) that uses the word “tubercles” (or 
“tubercle,” so spelled) in connection with soybeans to refer 
to (what was later called) the nodules on their roots.
 A portrait photo shows Wilbur Olin Atwater. Address: 1. 
Director of the Station; 2. Chemist.

426. Dietrich, Theodor; Koenig, Franz Joseph. 1891. 
Zusammensetzung und Verdaulichkeit der Futtermittel 
nach vorhandenen Analysen und Untersuchungen 
zusammengestellt. Zweite vollstaendig umgearbeitete und 
sehr vermehrte Aufl age [Composition and digestibility of 
fodders, according to present analyses by the authors. 2 vols. 
2nd ed, extensively revised and expanded]. Berlin: Springer. 
Vol. 1, xviii + 896 p.; Vol. 2, vi + p. 897-1415. 26 cm. [Ger]
• Summary: These two volumes are fi lled with tables; the 
source of the data on each line of each table is clearly cited. 
Volume 1 concerns the composition of feeds / feedstuffs 
(Futtermittel). In the section on “Dry fodder,” subsection 
“Clover and hay” are sections on the soybean (Soja hispida, 
Sojabohne; p. 207), lupins (p. 195-97), kudzu (p. 207), 
etc. The subsection on straw discusses soybean straw 
(Sojabohnenstroh; p. 251).
 The subsection on legumes contains a lengthy discussion 
of the soybean (Soja hispida; p. 565-68) using much 
terminology fi rst proposed by Harz (1880). The varieties 
analyzed: (I) Soja hispida platycarpa var. melanosperma, 
black oblong soybean (3 sources). (II a) Soja hispida tumida 
var. pallida Harz, yellow soybean (25 sources). (II b) Soja 
hispida tumida var. castanea Harz, brown soybean (13 
sources). (II c) Soja hispida tumida var. atrosperma Harz, 
black round soybean (5 sources). Analyses of soybeans 
whose botanical lineage is not exactly known (12 sources).
 In the section titled “Residues from oil mills” (p. 658+) 
is a table (p. 727) analyzing the composition of soybean 
cake (Sojabohnenkuchen) from China (3 sources, from 1861, 
1872, and 1876).
 Volume 2 concerns the digestibility of feeds. The section 
on Analytical Tables contains Emil Wolff’s “Tables showing 
the composition and nutrient content of feeds” (1890) (p. 
1024-31). The following soy-related analyses are given: 
(1) Soybean plants–harvested at the end of blossoming (p. 
1025). (2) Green soybean plants (p. 1027). (3) Chaff and 
hulls of soybeans (p. 1028). (4) Soybean seeds (dry, p. 1029). 
(5) Soybean cake (p. 1031). It also contains Julius Kuhn’s 
“Tables showing the percentage composition of feeds.” In 
the section on “Seeds and fruits,” it contains (p. 1035) an 
analysis for “Chinese Oilbeans” (Chinesische Oelbohnen).
 The section on “Green and raw fodder” contains tables 
for: Soybean hay for sheep (p. 1096). Soybean straw for 
sheep. Soybean hulls for sheep (p. 1096). Soybeans for sheep 
(p. 1113).
 Note: The authors calculate total protein by multiplying 
total nitrogen by 6.25. Theodor Dietrich lived 1833-1917. 

F.J. König lived 1843-1930. Address: 1. Prof. and Head, 
Agric. Exp. Station in Marburg; 2. Prof. and Head, Agric. 
Exp. Station in Muenster. Both: Germany.

427. Dujardin-Beaumetz, Georges Octave. 1891. Ueber 
die Behandlung des Diabetes mellitus [On the treatment of 
diabetes mellitus]. In: Verhandlungen des X. Internationalen 
Medizinischen Congresses. See vol. 2, part 5, p. 78-101. 
Held 4-9 Aug. 1890 at Berlin, Germany. [Fre]
• Summary: This section of the International Medical 
Congress consists of three papers on the treatment of 
diabetes. The fi rst, by Mr. Pavy of London, is in English. The 
second, by Mr. Dujardin-Beaumetz of Paris (p. 84-91), is in 
French. Since Mr. Dujardin-Beaumetz was unable to attend, 
his paper was read by Mr. Ewald of Berlin. The third paper, 
by Mr. Seegen of Vienna, Austria-Hungary, is in German. 
Thereafter is a long discussion with many participants.
 Only the paper by Mr. Dujardin-Beaumetz includes 
a discussion of soybeans. Gluten bread, introduced by 
Bouchardat, was a step forward, but it contained too much 
starch. Almond bread, as suggested by Seegen, was tried in 
France with fairly good results. But the best results came 
from soy bread (le pain de soja).
 The soybean (Glycine hispida), which provides a 
much-appreciated food in Japan and a cheese (un fromage) 
[tofu] now widely researched, is presently cultivated on a 
large scale in Europe. It contains almost no starch, and the 
histological samples taken by Blondel proved that soybean 
seeds contain almost no starch. However, it contains a 
purgative oil, soya oil (l’huile de soja), which creates 
diffi culties when making soy bread.
 Nevertheless, a soy bread is now made commercially 
in France, either with or without gluten. It is accepted by 
numerous diabetics and it is far superior to the best gluten 
bread. Unfortunately the unusual and rather strong soy taste 
will always limit the use of this bread.
 The fi rst participant in the discussion is Mr. Miura 
(Tokyo, Japan), who comments (in German, p. 100-01) on 
the treatment of diabetes in East Asia and notes that soybeans 
are widely used. Address: Paris, France.

428. Georgeson, C.C. 1891. What does science teach us in 
stock-feeding? Kansas State Board of Agriculture, Quarterly 
Report 20:97-108. For the quarter ending March 31, 1891.
• Summary: Contents: Introduction. Nature of the animal 
body. Nature of the food materials. Feeding standards (tables 
compiled by German experimenters). Analyses of feeding-
stuffs. How to compound a ration. Daily ration for ox 
weighing 1,200 pounds. What is gained by it? Discussion (p. 
105-08; high praise for this paper).
 “The most important point in a feed is its quality; or, in 
other words, the absolute and relative amounts of the nutrient 
elements which it contains. These nutrients are, 1st, protein 
(or albuminoids), the substance which contains nitrogen. The 
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amount of protein differs greatly in different materials, as 
may be seen by a reference to the table of analysis of feed-
stuffs. Protein has its typical representation in the white of 
eggs. It is the only substance from which fl esh can be formed 
in the body. Rapid growth and development of muscle 
cannot go on when the feed is defi cient in protein. It is the 
most important and indispensable element in all feed. I say 
indispensable, because an animal would starve to death on 
a food that contains no protein, as, for instance, starch and 
sugar.
 “2d. The nutrient next in importance is the 
carbohydrates, also called the ‘nitrogen free extract.’ This 
class of nutrients consists chiefl y of starch, sugar, woody 
fi ber, and gum. In ordinary feeds they are present in relative 
abundance. They contain no nitrogen.
 “3d. The fat in the feed is the third nutrient. It is 
essentially of the same character as the fat of the body, and 
is present only in small quantities except in such feeds as 
cotton seed, fl ax seed, and other seeds rich in oil. These 
are the nutrients. Now, other things being equal, that feed-
stuff is of the best quality which is richest in digestible 
albuminoids.”
 A table, titled “Feeding standards: Per day and per 
1,000 lbs. live weight” (p. 100) gives values for many 
different kinds of livestock at various ages or periods of 
growth. There are columns for: Total organic substance (lbs), 
nutritive (digestible) substances: Protein (albuminoids), 
carbohydrates, fats, total nutritive substance (lbs), and 
Nutritive ratio (lbs).
 “The ‘nutritive ratio’ is the ratio of digestible protein 
to the sum of digestible carbohydrates and fat. To calculate 
this ratio, the amount of fat is multiplied by 2.5 and the 
product added to the carbohydrates, when the sum of the 
two is divided by the albuminoids; the latter are thus always 
represented by 1. The fat is multiplied by 2.5 because it has 
been found that one pound of fat produces as much heat as 
two and a half pounds of starch.”
 Another table titled “Analyses of feeding stuffs” (p. 101) 
groups these into fi ve different categories: Hay and straw, 
green fodders (including “Soy bean, entire crop”), grain and 
seeds (incl. hemp seed), roots and tubers, and by-products 
(incl. sunfl ower cake, oilmeal {old- or new process}, and 
gluten meal).
 2. This is the earliest English-language document seen 
(Oct. 2007) that contains the term “sunfl ower cake.”
 In 1916 W.A. Henry and F.B. Morrison, in their 
classic Feeds and Feeding. A Handbook for the Student 
and Stockman. 16th ed., stated (p. 487): “Corn gluten 
meal, commonly called ‘gluten meal,’ consists chiefl y of 
corn gluten separated in the wet-milling process of starch 
manufacture, with practically none of the hull fragments. It 
may or may not include corn solubles and may occasionally 
contain some corn oil meal. Gluten meal usually has more 
than 40 per cent protein, averaging 43.1 per cent.”

 Note 1. This is the earliest English-language document 
seen (June 2008) that contains the term “gluten meal” used 
together with soy.
 Note 2. This is the earliest English-language document 
seen (Sept. 2016) that contains the term “oilmeal” (also 
spelled “oil-meal,” p. 103-04). It probably refers to linseed 
meal. “New process” means solvent extracted; “old 
process” means mechanically pressed. Address: Prof., State 
Agricultural College.

429. Koenig, Franz Joseph. 1891. Die Untersuchung 
landwirtschaftlich und gewerblich wichtiger Stoffe. 
Praktisches Handbuch [The investigation of important 
agricultural and commercial products. Practical handbook]. 
Berlin: Verlag von Paul Parey. xvii + 776 p. See p. 286-87. 
Illust. Index. 22 cm. [1 soy ref. Ger]
• Summary: In the chapter on “Feeds” (Futterstoffe, p. 211+) 
is a long section on microscopic investigations of feeds. 
The subsection on “Legume seeds” (Leguminosensamen, 
p. 282+) contains a brief division titled “The soybean” 
(Sojabohne, Soja hispidum, p. 286-87, after Hanauseck [sic, 
Hanausek 1884], p. 286-87), which contains a microscopic 
description of the different types of cells accompanied by a 
large illustration by Hauseck [sic, Hanausek, 1884] (Fig. 63) 
of a cross section of the soybean at 200 times magnifi cation. 
Six different types of cells are numbered and identifi ed: 1. 
Palisade cells (Pallisadenzellen {Palisadenzellen}). 2. Hour-
glass cells (Säulenzellen). 3. Inner and outer parenchyma 
layer (Innere und äussere Parenchymschicht). 4. Hyaline 
stria (Hyaline Streisen). 5. Cuticle or epidermis of the 
cotyledons (Oberhaut der Cotyledonen). 6. Parenchyma of 
the cotyledons (Parenchym der Cotyledonen).
 Note: This illustration, with slightly modifi ed terms, fi rst 
appeared in Hanausek (1884, p. 101).
 Also discusses: Yellow lupins (p. 258-59, 286-87). 
Linseed cake and oil (p. 288-90, 416-17, 419). Peanut cake 
and oil (p. 294-97, 416). Sesame seed cake and oil (p. 300-
01, 416, 418-19). Hempseed cake (p. 307-08). Address: PhD, 
Prof. and Head, Agricultural Experiment Station, Münster / 
Muenster in Westphalia, Germany (PhD, Professor, Vorsteher 
der landwirtschaftlichen Versuchsstation in Muenster in 
Westphalia, Germany).

430. Menudier, Adolphe. 1891. Les Sojas ou pois oléagineux 
de Chine et le pain des diabétiques. Troisième édition 
[Soybeans or oil peas of China and bread for diabetics. 3rd 
ed.]. Saintes, France: Imprimerie A. Gay éditeur. 15 p. [Fre]
• Summary: This booklet is basically the same as the 
article apparently fi rst published in April 1891 in the 
Bulletin de la Societe d’Accimatation. It is the same, 
paragraph for paragraph, up to page 13, although set in 
a much larger typeface (15 pages vs. 5 pages), and there 
are small differences in format (see table p. 6-7), use of 
italics, capitalization, a few changed words, and writing of 
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numerals (see p. 11). From page 13 on there are several new 
paragraphs and a new table; the last paragraph of the April 
1891 article is omitted.
 The author is a physician. His expanded credentials / 
resume are given on the title page. “Chevalier de la Légion 
d’honneur.
 “Membre de la Commission Supérieure du Phylloxéra.
 “1er Vice-Président du Comité Central d’Études et de-
Vigilance de la Charente-Inférieure.
 “Membre correspondant de la Société Nationale 
d’Agriculture de France.
 “Président du Syndicat général des Comices Agricoles 
de six arrondissements du département de la Charente-
Inférieure.
 “Président du Comice Syndical Agricole de 
l’arrondissement de Saintes.
 “Médaille d’honneur de 1re classe (ministère de 
l’Intérieur).
 “Lauréat du Premier prix cultural de la première 
catégorie. 2000 fr. et objet d’art de 500fr. au Concours 
régional de la Charente-Inférieure en 1875.
 “Objet d’art décerné par le Ministre au Concours 
régional de la Charente Inférieure en 1883.” Address: PhD. 
President of the general syndicate of agricultural shows of 
the Dep. of Charente-Inferieure.

431. Phelps, C.S. 1891. Fodder crops for soiling and 
ensilage. Connecticut (Storrs) Agricultural Experiment 
Station, Annual Report 3:37-43. For the year 1890.
• Summary: Soja beans and cow peas were grown together 
as fodder plants; the seed was sown on May 29. “Soja beans. 
The seed germinated quite slowly and unevenly... The plants 
made a rather slow growth, and throughout the season the 
foliage appeared of a pale yellow color. By the middle of 
September the plants had reached a height of three and one-
half to four feet. They were not branched, nor very leafy, 
and the stems were hard and woody. The best growth was 
obtained where 480 lbs. per acre of mineral fertilizer was 
applied. September 23d, the soja beans were pale colored, 
and not as leafy nor succulent as the cow peas. Four small 
sections, cut on the above date, gave a yield at the rate of 
9.1 tons per acre. The crop was cut September 24th, and left 
in small piles to wilt. On the 26th, it was cut into about one 
inch lengths and packed in the silo. For chemical analysis, 
see pages 16 and 17.”
 Note: The soja beans were apparently made into silage, 
but not used for soiling (as suggested in the title).

432. Riley, C.V. ed. 1891. Reports of the United States 
commissioners to the Universal Exposition of 1889 at Paris. 
Vol. 5, Agriculture. Washington, DC: Published under 
direction of the Secretary of State by authority of Congress. 
935 p. See p. 127. Index.
• Summary: In the section on “African and Asiatic countries” 

is a subsection titled “Japan” (p. 127) which (according to 
the table of contents) is about “The Soja (Glycine hispida) 
and the azouki [azuki] (Phaseolus radiatus), two important 
Japanese vegetables.”
 The actual entry states: “The exhibit in class 71 was 
particularly interesting; beside the Government exhibit 
there were fi fteen private ones and eleven of these exhibits 
contained soja or daizon [sic, daizu]. The soja (Glycine 
hispida) is a leguminous plant closely resembling the pea, 
and is one of the principal vegetables in use among the 
Japanese, who employ it in various ways; kôritôfou, or 
cheese of the soja [dried frozen tofu], is a sort of alimentary 
paste, prepared by coagulation and freezing. The soja is also 
grown to a small extent in France, and was exhibited in a 
collective exhibit from the départment de l’Aube. Its grain 
contains very little amylaceous matter (starch) and sugar, 
and is therefore particularly adapted for food for diabetic 
patients, while it also contains much nitrogenous matter and 
phosphoric acid, which renders it very nutritive.
 Note. This is the earliest English-language document 
seen (April 2013) that uses the term kôritôfu to refer to dried-
frozen tofu.
 “Another vegetable much used in Japan is the azouki 
(Phaseolus radiatus), a sort of bean [azuki]. Dried prunes, 
anzous (Prunus armeniaca) [apricots], were also shown 
and were of good quality. There was a fi ne exhibit of dried 
ginger. Raisins, nuts, peanuts, preserved bamboo sprouts, 
etc., were also shown, and the whole display was a good 
one.”
 Note: This is the earliest document seen (Feb. 2017) 
concerning the United States Department of Agriculture 
(USDA) in connection with the soybean. Address: Ph.D., 
Representative of the U.S. Dep. of Agriculture.

433. Saundby, Robert. 1891. Lectures on diabetes: Including 
the Bradshawe lecture, delivered before the Royal College 
of Physicians on August 18th, 1890. Bristol, England: J. 
Wright; New York, NY: E.B. Treat. vi + 232 p. See p. 185-
86. Illust. Index. 23 cm. [31 ref]
• Summary: In Chapter 6, titled “Treatment of diabetes,” the 
author states: “The patient should be encouraged to eat fats, 
fat bacon, cream, eggs, and if necessary cod-liver oil should 
be added.
 “There can be no doubt that a purely animal diet is the 
best, but it is diffi cult to get patients to keep to such a regime 
for long together.”
 He then compares gluten bread (which “is not a very 
satisfactory article, as it always contains a considerable 
percentage of starch.” A table shows the composition of the 
best specimens he has found of French and of English gluten 
bread) and of soya bread.
 “The use of ‘Soya’ bread has recently been advocated 
by Dujardin-Beaumetz. It is made from the meal of Soya 
Hispida, a bean like the haricot, a native of China and Japan, 
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but now cultivated in Austria. Bread made from it is not 
unpalatable and far superior to gluten bread in appearance 
and taste. A report in the Lancet gives the following fi gures 
respecting its composition:” Nitrogenous material–25.02%. 
Starch–2.72%. Mineral matter–4.0%.
 “’Soya’ bread, biscuits, and fl our are now prepared 
by a London fi rm. Samples procured from this fi rm, and 
submitted to analysis, give the following fi gures:-”
 A table shows the nutritional composition of each. 
Soya bread contains 23.3% carbohydrates. Soya biscuits 
contain 46.1% carbohydrates. Soya fl our contains 45.6% 
carbohydrates.
 “This result was certainly very unexpected, but if it is 
to be taken as correct, it shews that the Soya Bread contains 
about as much carbohydrates as the best gluten bread, 
over which it has no advantages at present in the matter of 
cheapness. My patients have objected very much to its taste, 
and it appears to exert a laxative effect on the bowels, which 
is not always desirable.” Address: M.D. Edin. [Edinburgh], 
F.R.C.P. London, Birmingham [England].

434. Schulze, E.; Steiger, E.; Maxwell, W. 1891. 
Untersuchungen ueber die chemische Zusammensetzung 
einiger Leguminosensamen [Investigations on the 
chemical composition of some leguminous seeds]. 
Landwirtschaftlichen Versuchs-Stationen 39:269-326. See p. 
311-15. [7 ref. Ger]
• Summary: Part III of this article, titled The Seeds of the 
Soybean (Die Samen der Sojabohne {Soja hispida}), begins: 
It is well known that the soybean differs from the other 
leguminous seeds used for nutrition by humans and animals 
by its much higher fat content; it contains about 18%. We 
have not undertaken an exhaustive investigation of the 
soybean. The investigation that we present here concerns 
only some of its nitrogen-free constituents, which we will 
present here. At the same time we will give an overview of 
the above-mentioned bean.
 On the basis of an ongoing investigation, E. Meissl and 
F. Böcker (see footnote) give an as-is composition of the 
soybean. A table shows that it contains 10% water, 37.5% 
proteins, 18% fat, 2% cholesterol, lecithin, resin (Harz) and 
wax. 10% dextrin. Less than 5% starch. 5% cellulose. 5% 
ash. Plus sugar, amido bodies (Amidokörper), etc. in small 
amounts.
 There follows a long and detailed analysis. Address: 
Agrikulturische Laboratorium des Polytechnikums in 
Zuerich [Zurich].

435. Van Abbott (G.) and Sons. 1891. Diabetic, invalid and 
infant dietetic depot (Ad). London Homeopathic Hospital 
Reports. Back cover.
• Summary: A full-page ad. For diabetes: “Van Abbott’s 
Gluten Bread. Van Abbott’s Soya Bread and Biscuits.” 
Address: 6, Duke Street Mansions, Grosvenor Square, W. 

[London, England].

436. Woods, Chas. D. 1891. Analyses of feeding stuffs. 
Connecticut (Storrs) Agricultural Experiment Station, 
Annual Report 3:14-25. For the year 1890. See p. 15-17, 25.
• Summary: Various analyses of the soja bean (Soja hispida) 
are given. One table (p. 16) compares the composition of 
the seeds (8.32% water, 35.24% protein, 20.48% crude fat) 
with “six week bean” seeds. A second table (p. 17) gives the 
composition (calculated on the moisture at time of cutting) 
of soja bean vines bearing nearly mature seeds, grown in 
the Forage Section of the Station in 1889, and cut Aug. 26. 
(73.8% water, 5.43% protein, 2.24% crude fat), and vines 
(average of 2 samples: 76.00% water, 2.65% protein, 0.60% 
crude fat), and horse bean vines.
 A third table is the same as the second except that the 
composition is calculated on a water content of 12½ percent.
 Vines with seeds yielded at the rate of 9½ tons of green 
crop per acre, containing 2½ tons of dry matter. “The vines, 
grown by the station in 1890 for ensilage, were sown May 
29. Only mineral fertilizers (phosphoric acid and potash) 
were applied. Throughout the season the plants were pale 
and made a slow growth. They had the appearance of having 
insuffi cient plant food. Harvested Sept. 24th. Sample taken 
when prepared for silo, Sept. 26... Yielded at the rate of a 
little more than 9 tons per acre.”

437. Woods, Charles D. 1891. Fertilizing ingredients in crop 
and in roots of legumes. Connecticut (Storrs) Agricultural 
Experiment Station, Annual Report 3:29-36. For the year 
1890.
• Summary: Part I is a study of the “Manurial value 
of leguminous crops.” Analyses are for the purpose of 
ascertaining their proximate composition and feeding value. 
“The specimens were obtained by Prof. Phelps, Agriculturist, 
and Mr. Bailey, Assistant in Farm Experiments of the Station, 
with the aid of the senior class of the Storrs School and some 
outside labor during the summer.”
 Table show: (4) “Percentage of fertilizing ingredients in 
specimens of legumes calculated on water-free substance.” 
Columns include: Nitrogen, phosphoric acid, and potash. 
Includes values for: Soja beans, vines and seeds. Soja bean 
vines (2 samples). Soja bean vines, average. White lupine 
vines. Yellow lupine. Blue lupine vines.
 (5) “Fertilizing ingredients per acre in crop, in 
specimens of legumes. Weights of crop as harvested, of dry 
substance, and of fertilizing ingredients in crop.” Includes 
the same crops shown in table 4.
 Part II analyzes the “Fertilizing ingredients in root. 
Two specimens of cow pea roots and two of soja bean 
have been analyzed during the year.” Tables show: (6) 
“Percentage of fertilizing ingredients in stubble and roots, 
calculated to water-free substance.” (7) “Amount of roots 
and stubble and valuable ingredients left in one acre, with 
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valuable ingredients in manures, for comparison.” The fi ve 
“fertilizers” given for comparison are: Rich stable manure, 
nitrate of soda, dissolved bone-black, ground bone, and 
muriate of potash. Conclusion: “When the stubble is turned 
under, both it and the roots decompose, and their manurial 
ingredients become more or less speedily and completely 
available for succeeding crops. The crop that leaves a large 
amount of materials in and upon the soil after harvest adds 
much to the next year’s store of plant food, and hence to the 
fertility of the soil.”
 Part II concerns “Green manuring. It is generally better 
economy to feed a crop of such plants as legumes and 
carefully save the manure, and thus return the larger portion 
of the manurial matters to the land, than to plow it under. 
Still, there are some crops, as lupines, that may at times be 
used to good advantage for green manure, and circumstances 
may be such as to warrant the use of other and more valuable 
crops for this purpose.”
 Table 8 shows “Fertilizing ingredients in crop and 
roots per acre in some legume, and valuable ingredients 
in manures for comparison.” Some of the totals are (in 
descending order of total fertilizing ingredients): Vetch vines 
185. Red clover vines 184. Blue lupine vines 179. Horse 
bean 173. Soja bean, vines and seeds 115. Soja bean vines 
87. Cow pea vines 81. Address: Chemist and Acting Director 
of the Station.

438. Goessmann, Charles A. 1892. I. Feeding experiments 
with milch cows (three). Massachusetts State Agricultural 
Experiment Station, Annual Report of the Board of Control 
9:13-106. For the year 1891. Jan. See p. 37-61, 72, 74.
• Summary: Various rations, including two with corn and 
soja bean ensilage as the major ingredient, were fed to milch 
cows. A table (p. 36) shows the local market cost [price] 
of eight fodder articles used from November 1890 to June 
1891 in Amherst, Massachusetts. The least expensive of 
these is corn and soja bean ensilage ($3.50 per 2,000 lb); the 
most expensive are corn meal and gluten meal (each $28.00 
per 2,000 lb). Another table (p. 36-37) shows the average 
composition of the principal daily fodder rations used in 
various experiments; corn and soja bean ensilage comprised 
42.15% of the diet in two experiments. Old process linseed 
meal and gluten meal were also fed.
 Each cow had her own name: Jessie, Roxy, Buttercup, 
Nancy, Clarissa, etc. Previous trials using soja bean as a 
principal coarse fodder for milk production have been very 
encouraging. Page 58 gives the composition of corn and soja 
bean ensilage.
 On p. 59 begins the description of a summer feeding 
experiment with milch cows, July 6 to Sept. 26, 1891. The 
green feed was vetch and oats, soja beans and fodder corn. 
The grain feed was corn meal, wheat bran, dried brewers’ 
grain, and gluten meal (Chicago). The daily consumption of 
soja beans (green) ranged from 38 to 44 lb; they cost $4.40 

per ton. A table (p. 72) gives the composition of soja beans 
(green) in 1891. Another table (p. 74) shows the valuation of 
the essential fertilizing constituents of the various articles of 
fodder used. “Cotton-seed meal” has the highest valuation 
($25.60 per ton). Corn and soja bean ensilage is valued at 
$3.22, and soja bean (green) at $2.44.
 Note 1. This is the earliest English-language document 
seen (July 2016) that contains the term “cotton-seed meal” 
(written with a hyphen). Cotton-seed meal is mentioned 
many times elsewhere in this article.
 Note 2. Analyses of gluten meal are found on pages 29, 
57, and 70. After this article, they are also found on pages 
103, 124, 146, 167, and 170. Address: Ph.D., LL.D., Director 
of the Station and Chemist, Amherst, Massachusetts.

439. Arning, G. 1892. The Soja bean (Letter to the editor). 
Cultivator & Country Gentleman 57(2038):132, col. 1. Feb. 
18.
• Summary: Eds. Country Gentleman–”In 1881, when 
I came to this country, I saw in a New-York German 
newspaper that a Chinese student had read a paper at a 
meeting about the culture of the Chinese oil bean or soja 
bean, he recommending it highly for a trial. I was much 
interested, as I knew something about that bean in Germany, 
where it was introduced after the Franco-German war, and 
wrought a revolution among farmers.
 “Now, I wonder why there is so little heard about this 
excellent bean, which cannot be praised enough for its great 
value for table use as well as for fodder. It ripens in Germany 
as far north as Mecklenburg-Schwerin on the East sea, grows 
in almost any soil not too bare of fertilization, and yields 
heavily.
 “Last year, I found an advertisement which read as 
follows:
 “’Soja Bean.–Of great value to grow for table, for live-
stock or to enrich the ground. For table, they are very rich, 
requiring no butter in cooking. For live-stock, horses, cattle, 
sheep and hogs fatten on them quickly and cheaper than with 
corn. For fertilizer, a growth turned under equals a crop of 
clover, and they will grow where clover will not. Yield three 
times as much as navies.’
 “In Feeding Animals, page 158 B, we fi nd the analysis 
of the soja bean or Chinese oil bean with 91.41 lb. dry 
matter, 31.14 lb. albuminoids, 27.48 lb. carbohydrates and 
15.59 lb. fat. Therefore it is richer in albuminoids than 
linseed cake meal, and very near as rich as decorticated 
cottonseed meal, and the principal matter is, it can be grown 
cheaply not too far north. Another merit of this bean is that 
it is not as constipating as our fi eld peas and beans generally 
are.”
 “Now, I think this will show that the soja bean is one of 
the best and cheapest foods with which to balance any fodder 
one can grow, and for this reason it should be tried, as with 
it, it should be possible to produce 100 lb. of milk for about 
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40 cents; and still we fail to reach the end of possibility.
 “The seed of this excellent bean is costly, as I see in 
Henderson & Co.’s catalogue of 1891 that one pound sells 
for 20 cents–a bushel $6.”
 Note: This is the earliest document seen (Sept. 2014) 
that uses the term “revolution” (or “revolutionary”) in 
connection with soy beans. Address: New York.

440. Arning, G. 1892. Soja bean, p. 132 (Letter to the editor). 
Cultivator & Country Gentleman 57(2042):212, col. 4. 
March 17.
• Summary: “Near the end of the article, it should read as 
follows:
 “Now 6 lb. of this mixed grain, 5 lb. oat straw, 8 lb. 
good clover hay and 40 lb. corn ensilage contain 23.96 lb. 
dry matter, 2.49 lb. albuminoids, 12.13 lb. carbohydrates and 
0.63 lb. fat; nutritive ratio 1 to 5.5–a ration for an 800-lb. 
cow.
 “But 6 lb. soja bean (not mixed grain), 6 lb. oat 
straw, 5 lb. medium meadow hay and 40 lb. corn ensilage 
contain 22.70 lb. dry matter, 2.65 lb. albuminoids, 10.49 lb. 
carbohydrates, 1.21 lb. fat; nutritive ratio 1 to 5.1–for a 750-
lb. cow.
 “Both are good and cheap rations, and they are 
constructed on the basis of 3 lb. dry matter for 100 lb. live 
weight.” Address: [New York].

441. Speth, G. 1892. Irish potatoes, sweet potatoes, tomatoes, 
forage plants. Georgia Agricultural Experiment Station, 
Bulletin No. 17. p. 163-98. March. See p. 190-91, 196-98.
• Summary: The section on “Forage plants” (p. 190+) begins 
with a long subsection on cow peas, which is considered 
the “most valuable” forage plant in the Southern States. The 
subjection titled “Soja bean” (p. 196-98) begins: “Although 
known in the Southern States for a long time, it has never 
been fully appreciated, but promises in time to become a 
great rival to the cow pea; it produces a great amount of 
forage, which seems to cure easier than the cow peavines and 
proves more productive of peas.
 “It is of as easy culture as our cow peas, yielding a 
forage which is greatly relished by farm stock, and which 
compares favorably with cow pea vines. The beans which 
possess most highly nutritive qualities, being rich in protein 
and fat, which are the most expensive elements in all feeding 
stuffs, resembling in composition, good beef. In its home, 
Japan, where it is extensively cultivated, it takes that place 
which meat takes here.”
 Professor Atwater has stated in an article in the Century: 
“In the most economical feeding of animals it takes a number 
of pounds of hay, corn and other feeding stuff to make a 
pound of beef or pork.” The Bulletin continues: “If a pound 
of vegetable protein costs 2½ cents as we fi nd it to cost in the 
Soja beans, a pound of animal protein must cost considerable 
[sic, considerably] more if produced by the aid of protein 

obtained from corn at a cost of double that amount.”
 A long discussion, comparing the effect of soja beans 
and corn on soil fertility, notes that “leguminous plants are 
not dependent on nitrogenous fertilizers; they gather their 
supply from the atmosphere...”
 There follow fi ve related tables: (18) Yield of forage and 
seed of cow peas, soja beans, varieties of corn and peanut 
vines.” For each crop it gives the amount of forage per acre 
(green, and dry), and seed per acre. Soja beans yield 9,730 lb 
per acre of green forage or 2,940 lb per acre of dry forage or 
1,307 lb per acre of seed.
 (19) Composition of cow peas, soja beans and corn. (20) 
Composition of cow pea vines, soja bean vines, corn forage, 
and peanut vines (cured). (21) Yield of crude nutrients of one 
acre of (vines and forage). (22) Yield of crude nutrients of 
one acre of (seeds and grains).
 The article ends: “The results evidence the exceptionally 
high value of the Soja beans as a feeding stuff, far greater 
than that of corn or cow peas, the superiority of the vines for 
forage, which in composition are equal to the cow peas and 
greatly surpass the corn forage.”
 Note 1. This is the earliest English-language document 
seen (Dec. 2020) that contains the term “vegetable protein” 
(or “vegetable-protein” or “vegetable proteins”).
 Note 2. This is the earliest English-language document 
seen (Dec. 2020) that contains the term “animal protein” 
(or “animal-protein” or “animal proteins”). Address: 
Horticulturist, Experiment, Georgia.

442. Brooks, William P. 1892. Division of Agriculture. 
Massachusetts (Hatch) Agricultural Experiment Station, 
Bulletin No. 18. p. 41-104. April.
• Summary: The section titled “Report on trial of 
miscellaneous crops” (p. 97-104) includes many varieties 
imported from Japan: Oats (3 varieties). Millet, Panicum 
crus-galli. Millet, Panicum miliaceum. Hemp. Flax. Wheats. 
Japanese varieties of beans.
 All the beans “belong to two distinct classes, known to 
the Japanese respectively as ‘Adzuki’ or ‘Shodzu,’ the latter 
name meaning ‘small bean’ and ‘Omame’ or ‘Daidzu,’ both 
the latter names meaning ‘large bean.’ The beans of the fi rst 
class are a distinct species, Phaseolus radiatus and are used 
by the Japanese almost entirely in confections. They are 
characterized by a remarkably thin skin, and are generally 
boiled, put through a sieve, and variously sweetened and 
colored although also prepared in other ways. An enormous 
quantity of these confections is eaten by persons of all ages 
and classes.
 “The beans belonging to this class have been sometimes 
incorrectly designated Soja beans by American writers.” 
It grows fairly well but is “much poorer in albuminoids 
[proteins] and fat than the soja bean.”
 A table compares the nutritional composition of a red 
adzuki bean raised in Massachusetts in 1890 with a kidney 
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bean (Phaseolus vulgaris).
 “Whether the beans of this class [adzuki] will prove 
valuable here may be doubtful. They are certainly unusually 
attractive in appearance; but it is not likely that the Japanese 
bean confections, which nearly all foreigners in Japan regard 
as decidedly fl at and insipid, will ever come into favor here.”
 “The beans of the second class (‘Daidzu’), belong to 
a distinct genus and by some authorities are named Soja 
hispida, whence the common designation soja (sometimes 
soya) bean; by other authorities, the species is named 
Glycine hispida which name, probably, has the claim of 
priority. The name ‘soja’ or ‘soya’ has undoubtedly been 
taken from the name ‘soy’ given to a sauce (used extensively 
as a condiment), in the manufacture of which this bean is 
largely used. The name given to the Japanese variety of this 
sauce is ‘shoyu.’ This bean is also extensively used in many 
ways in Japan as human food, and is also largely employed 
as food for horses and cattle.
 “It has been said that this bean is the richest known 
vegetable substance. ‘In point of nutriment the soy bean is of 
all vegetables nearest to meat,’ says Rein [1886]. A sample 
of beans grown here in 1890 has been submitted to analysis, 
with results shown below:”
 A table titled “Soya Bean. Glycine hispida. shows: Dry 
matter: 11.53%. Crude protein: 34.49%. Crude fat 16.45%. 
Nitrogen free extract 26.29%. Crude fi bre: 4.40%. Ash: 
6.55%.
 Several of the varieties which I have had under 
cultivation, having been taken from northern Japan 
(Sapporo), ripen seed here with as great certainty as the 
kinds of corn under cultivation. It is believed that some of 
these varieties will prove valuable grain crops. The yield, it 
is true, cannot be expected to equal that of corn; but the grain 
is far richer, and because of the high percentage of protein it 
contains it is fi tted to take the place of bran, cotton-seed meal 
and linseed meal for which our dairymen yearly pay out so 
much money.
 “It should further be remembered that if the results 
of modern investigations on this point are not misleading, 
this plant must be able to take most of its nitrogen from the 
air which must vitally affect the question of its economy 
as a farm crop. Most of our crops are nitrogen consumers. 
This, being a nitrogen gatherer, should enable the farmer 
to dispense in large measure with purchased nitrogenous 
fertilizers.”
 Details of cultivation of red and white adzuki beans are 
given. The red yielded at the rate of 27.3 bushels per acre 
and the white yielded at the rate of 21.7 bushels per acre. 
“We have invariably found the red varieties superior to the 
white in productive capacity, and in beauty of appearance. 
The seed of these varieties was kindly sent us by Prof. 
Georgeson of the Kansas Experiment Station, as our original 
stock had been destroyed by fi re. The seed was planted May 
14th, the crop pulled Oct. 3rd. and threshed Oct. 23d.”

 Six varieties of soya beans were also tested (p. 103-04): 
Eda [sic, Eda Mame] (8.37 bu/acre), Kuiske [Kiyusuke] 
(14.26), Medium Early White (23.25). Medium Black (22.8), 
Medium White (19.5), Medium Green (30.2). The fi rst two 
were sent by Prof. Georgeson, the last four imported from 
Sapporo, Hokkaido [Japan], by Brooks. The yields in bushels 
per acre are given after each variety name in parentheses. 
Medium Early White had previously yielded as high as 35 
bushels per acre. “I believe that crops of about 30 bushels 
per acre of this variety [Medium Early White] may be safely 
anticipated.”
 Note 1. This is the earliest English-language document 
seen (Nov. 2020) that mentions the soybean varieties 
Medium Black, Medium Green, Medium Early White, or 
Medium White.
 Concerning the variety Eda [sic, Eda Mame] (p. 103): 
“Seed received from Prof. Georgeson, planted May 14th, 
crop pulled Oct. 3d., and threshed Oct. 23d. The area 
occupied by this variety was 20.3 square rods; the yield was 
1.06 bushels, or at the rate of 8.37 bushels per acre. This is 
one of the poorest varieties we have under cultivation.”
 Note 2. An analysis of “Georgeson” plus “Eda” shows 
clearly that Georgeson et al. named this variety “Eda Mame.” 
Address: Agriculturist.

443. Towers-Smith, W. 1892. The dietetic treatment of 
obesity. Edinburgh Medical Journal 38:335-47. Oct.
• Summary: “Read before the Medico-Chirurgical Society 
of Edinburgh, 22nd March 1892.” In the section titled “Diet 
for an extreme case,” under “1st period, 14 days,” the menu 
for breakfast (p. 346) calls for “bread or biscuits made from 
soya bean, 2 oz.;...” In the “3rd period, 31 days,” toast can be 
consumed “in place of soya bread, for each meal, 2 oz.,...”
 In the section titled “No. 1.–Specimen diet chart,” under 
“Diet chart for 14 days,” the menu for breakfast (p. 347) calls 
for “1 oz. of soya bread or biscuit;...” Address: M.R.C.S. 
Eng.

444. Rural New-Yorker. 1892. True value of the soja bean. 
North, east, west, south. Will it come into general use? 
51(2232):721-22. Nov. 5. Oversize.
• Summary: These questions were sent to the directors of all 
the stations in the country:
 “1. After your experience with the Soja Bean as a forage 
crop, do you consider it of enough value to urge the farmers 
of your State to experiment with it?
 “2. How does it compare in yield, cost of culture and 
harvesting and value for stock food with clover?
 “3. What is the best way to cultivate and cure it?
 “4. What is its rank as a silo crop and is it best suited for 
the silo?
 “5. Will it come into general use in your State?
 “The following typical replies cover the four sections of 
the country. Others on the same subject will follow later:
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 “Vermont too far North for it: The Soja Bean has been 
but little tested at this station. The whole of Vermont is too 
far north to make it worth while to attempt to raise it. Either 
corn or clover is away ahead of it as a fodder crop or for the 
silo. We have rather gone back on Prickly Comfrey. We had 
no trouble in raising enormous crops of it or in getting our 
stock to eat it, but the labor of cutting it by hand more than 
over-balanced all its good qualities, and we fi nally gave it up.
 “Vermont Station. W.W. Cooke.
 “Not Much Use for New York: The Soja Bean is not 
well suited to most places in our Northern climate; at least it 
has not proved to be a success with us. We have nitrogenous 
plants which are so much more certainly and easily raised 
than this, that I would not think for a moment of cultivating 
it for a forage plant. As to the cost of culture and harvesting 
in comparison with clover, no comparison whatever can be 
made. We have not had opportunity to harvest and cure this 
plant to such an extent as to learn how it should best be done. 
I doubt if it would be a good plant to put in the silo, because 
all highly nitrogenous plants are hard to preserve in the silos, 
as now made.
 N.Y. Station. I.P. Roberts.
 “Not Much Chance in Connecticut: Our idea of the Soja 
Bean as a forage crop may be expressed in the following 
extract from a bulletin which is in preparation: ‘The Soja 
Bean makes a tall, slender growth and is not as succulent 
and leafy as the cow pea. It should be sown about May 20, 
and from our experience appears to need a fertile soil for the 
best results. The plants have made a slow growth and each 
season the foliage has been of a pale yellow color. The yield 
in 1889 was 9 tons and in 1892 6.4 tons per acre. The fodder 
has been well eaten by milch cows, but the yields have 
been lighter than for cow peas, and from the table of fodder 
analyses it will be seen that it is not as rich in protein. Both 
of these crops are ready for feeding at about the same time, 
and from our experience the cow pea is to be preferred.’
 “It does not seem to me practicable to compare the 
Soja Bean with clover, since the plants mature at such very 
different times unless it is to be used for winter feeding. 
Maturing as late as it does, it is a diffi cult crop to cure as 
hay, but it is well adapted for the silo, though from our 
experience, as stated above, the cow pea is its superior. I very 
much doubt its coming into general use in this State.
 “Chas. D. Wood. Connecticut Station.
 “Good Where Clover Won’t ‘Catch.’ I have a very good 
opinion of the Soja Bean as a soiling crop, that is to be cut 
and fed green. On fairly strong and fertile land, sown in drills 
18 inches apart and at average intervals of three inches apart 
in the drills, the plants have reached a height of 36 inches. 
Our stock eat them with a good relish. Compared with the 
Southern cow pea, the stems are more ‘woody,’ otherwise 
we see little difference. I certainly think it of suffi cient value 
to urge the farmers of our State to experiment with it as a 
soiling crop. For cutting and curing as dry fodder I prefer 

clover. Many of our New England farmers fi nd it diffi cult 
to get a fi rst-rate ‘catch’ of clover every time and with our 
present knowledge of the value of the legumes as renovating 
plants I would encourage the growth of as many and as great 
a variety as possible. Oats, barley and Hungarian [sic, grass?] 
are all grown here as soiling crops, and I think we can very 
profi tably add, or even substitute ‘Soja Beans’ and cow peas.
 “Rhode Island Station. Chas. O. Flagg.
 “Good for a Massachusetts Silo: I am much pleased with 
our results in raising Soja Beans as a fodder crop. During the 
past season I have raised several acres of them; one variety, 
which was bought of J.M. Thorburn & Company, of New 
York, has not matured seeds thus far, yet yielded 10 tons 
per acre of green crop, with 24 per cent of solid matter, for 
ensilage; the other variety matured abundance of seeds and 
yielded from seven to eight tons per acre. The plant is much 
liked by all kinds of farm live stock; our results in milk 
and meat production are very satisfactory with both green 
crop and silo product. I have just fi lled a silo with alternate 
layers of equal weights of Soja Beans and green fodder corn 
(kernels glazing over.) Cost of production in drills (three 
feet apart) is not more expensive than of any other forage 
crop. The convenience of securing an additional (annual) 
leguminous crop for annual rotation counts for much with us 
in the support of our dairy industry, considering the present 
condition of our pastures and meadows. The Soja Bean is 
exceptionally rich in both nitrogenous constituents and fat; 
and the entire plant from the time of showing fl owers is 
equal to, if not better than any other leguminous fodder crop 
on record.
 “My success with serradella as a fodder crop during the 
past season has been marked–10 to 11 tons of green fodder 
(18 per cent solids) per acre. Our cows feed for some time on 
green fodder corn (two parts) and green serradella (one part). 
My former satisfactory observations are confi rmed. A silo 
has been fi lled with equal weights of green serradella and 
Hungarian Grass (in bloom).
 “C.A. Goessmann. Massachusetts Station.
 “A Valuable Plant for North Carolina: Our experience 
with this legume now covers two seasons on soil not 
favorable to large or even moderate crops, yet this does 
well in comparison with other crops. Last year (1891) two 
acres on the college farm produced 23,430 pounds of Soja 
Beans as cut for the silo and 3,140 pounds of half cured hay. 
The ensilage was rather too strong in odor and was at fi rst 
objected to on that score by the student feeder, and by stock 
as was suggested for the same reason. The driving horse was 
humored and fed hay while this ensilage lasted. The cows 
soon acquired a taste for it and seemed to be as eager for it 
as for any other food. Change of feeders and the grain feed 
during the fi ve weeks the Soja Bean ensilage was being fed 
prevented any deductions on the yield of milk, though at 
the end of that time the fl ow was quite equal to that at the 
beginning.
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 “An analysis of this ensilage followed by a digestion 
experiment showed it to be rich food and easily digestible, 
although nearly ‘ripe’ when cut for the silo. Our crops have 
been planted in hills 18 inches apart with the Centennial 
corn planter, and in drills with a wheat drill with the rows 3 
and 3½ feet apart, so that it could be easily cultivated. On 
our soil the crop will bear closer planting without crowding. 
It stands up straight, the worst fault being the too hard 
condition of the stems. It may be cut with a mowing machine 
or self-rake reaper to good advantage, and probably the new 
corn ensilage cutters will handle it as well as corn.
 “We can recommend the Soja Bean to our friends as a 
valuable addition to profi table, quick-growing crops. If the 
college crop be calculated at 6.5 tons per acre, and 20 per 
cent of loss be allowed from fresh weight to ensilage, there 
would be 10,400 pounds of ensilage per acre. Taking it at 
even fi ve tons, and comparing it with 1¼ ton of clover hay, 
which would be a large crop from the land on which the 
beans grew, we fi nd this table. The analysis and digestibility 
of the Soja Beans are from Mr. Kilgore’s unpublished 
analysis and determination, and the composition and 
digestibility of clover hay from Stewart’s Feeding Animals:”
 This 7-line table gives the amount of dry matter, ash, 
protein, fat, nitrogen-free extract, and crude fi ber in the 
product of one acre of the following:
 “10,000 pounds Soja Bean Ensilage
 “3,000 pounds clover hay
 “Digestible matter in 3,000 pounds clover hay
 And the ratio of two of these.
 “This difference is not very great, but is in favor of the 
Soja Bean as a little more cheap carbohydrate, as straw or 
corn stover, could be fed with it to advantage to bring up the 
‘ratio’ to the ‘standard.’ Also, if ‘fat’ be regarded as worth 
2½ times as much as carbohydrates, there would then be the 
value of more pounds of food from the beans, and this too 
after an allowance of 23 per cent for loss on the bean crop.
 “Soja Beans can be ensiloed more easily than cured for 
hay. They will grow in favor with stockmen without doubt.
 “Frank E. Emery. North Carolina Station” (Continued).

445. Emery, F.E.; Kilgore, B.W. 1892. Digestion 
experiments: With pulled fodder, crimson clover hay, 
cowpea-vine hay, corn silage, soja bean silage, and 
cotton-seed–raw, roasted, hulls, and meal. North Carolina 
Agricultural Experiment Station, Bulletin No. 87d. 53 p. 
Nov. 26. See p. 13-15. Technical Bulletin No. 4. [2 ref]
• Summary: The Introduction (p. 1) states that the digestion 
work reported here includes determinations on Southern 
cattle foods such as “Soja Bean Silage with two animals” and 
“Cotton seed-Hulls and Cotton-seed Meal” (ratios 7 to 1, 6 to 
1, and 4 to 1), with one or two animals.
 Section (4) titled “Digestion of soja (soy) bean silage by 
black and gray goats” (p. 13-15) states that two goats were 
fed soja bean silage (6 pounds per day for 40 days) in March 

and April 1892. “The soja bean is one of our most promising 
crops. Soja bean silage has been fed in our stable long 
enough to give assurance of its value. For milch cows it has 
seemed to arrest the natural decline in yield for a time, when 
fed after a long period on corn silage...
 “The high percentage of protein in proportion to 
carbohydrates gives this silage a narrow nutritive ratio, and 
this indicates that it can be used to good advantage as part of 
a ration of hay or straw with corn, or corn and oats, or mixed 
with corn silage. Indeed, we have a correspondent who is 
growing corn and soja beans together for silage, and who 
assures us that this combination saves him much grain, as 
less is needed with his stock when feeding this combination 
than with other coarse foods.”
 Tables (p. 14) show: (1) Percentage composition of 
soja bean silage, waste, and solid excrement. (2) Nutrients 
consumed and excreted in grams, with percentages digested: 
Black goat, and gray goat.
 Note: This is the earliest U.S. agricultural experiment 
station publication or Bulletin seen (Aug. 1998) with the 
word “soja” or “soy” in the title. Actually “soja” is in the 
subtitle. Address: 1. Agriculturalist; 2. 1st Asst. Chemist. 
Both: Raleigh, North Carolina.

446. Georgeson, C.C.; Burtis, F.C.; Shelton, W. 1892. Test 
of some Japanese beans. Kansas Agricultural Experiment 
Station, Bulletin No. 32. p. 232-38. Dec. 1891.
• Summary: “Two species of Japanese bean have been 
grown here at the Station for two years past. These are the 
soy bean (Glycine hispida), and the adzuki–the mungo, of 
India (Phaseolus radiatus). Both of them have given promise 
of much usefulness in this country. They have been subjected 
to severe tests concerning their endurance of this climate, 
and have come out triumphantly. Having seen these beans 
grown in Japan, and noted the very important part they take 
in the diet of the Japanese, the writer became anxious to try 
them here, which has been done with gratifying success.”
 The Soy Bean. “The United States Department of 
Agriculture made an effort to introduce it [the soy bean] 
years ago, and several enterprising seedsmen have from time 
to time made attempts in the same direction; but with the 
result that it has been generally successful only in the South 
because the varieties introduced were too late to mature 
in the latitude of the Northern States. Knowing this, pains 
were taken to procure some of the earliest varieties grown 
in Japan. A few dozen beans of each of several kinds arrived 
in the spring of 1890. They were planted in the latter part 
of May and matured seed before frost, in a little over three 
months’ time. The amount planted being so small, no attempt 
was made to estimate the yield, but they appeared to be very 
productive. One thing in their favor was proved that fi rst 
season–their ability to withstand drouth...
 “The seed thus raised was planted in the latter part of 
May, in 1891, and harvested early in September, with yields 
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ranging for the several varieties from 12½ to nearly 19 
bushels of beans per acre. These yields would under more 
favorable conditions have been considerably larger...
 “The bean takes its common name, ‘Soy,’ from a sauce 
manufactured from it, which in commerce goes by the name 
of ‘Soy,’ though the Japanese name for this sauce is ‘Shoyu.’ 
The beans are boiled and mixed with certain proportions of 
rice and salt, and the compound is then allowed to undergo a 
process of fermentation, which results in the delicious brown 
sauce so common in Japan, and which forms the basis of the 
best sauces in this country. The term ‘soja,’ often applied to 
this bean, is misleading, inasmuch as the species named by 
Siebold and Zuccarini Glycine soja is not cultivated there, 
or at least rarely cultivated, though it is wild in the south; 
and later this species was confounded with the cultivated 
species, G. hispida Moench, whence the origin of the term 
‘soja,’ as applied to the cultivated bean. The soy bean is 
a native of Japan, and it has been cultivated there from a 
very remote period, as is testifi ed by the numerous and 
strongly-differentiated varieties which have been developed. 
The Japanese cultivate it extensively, and it is to them an 
important article of food. It takes to a very large degree the 
place of meat in their diet, and it is altogether too costly and 
precious an article to be fed to live stock, except when it on 
rare occasions is grown as a hay crop. They use the beans 
ripe, and, properly cooked, they make a palatable and highly-
nutritious dish. Sometimes they are eaten green when nearly 
full grown; they are then boiled in the pods and shelled at the 
meal.
 “In this country they will likely be of most value as 
a fodder plant, though they compare favorably with navy 
beans for table use; they are, however, more glutinous and 
less starchy than navy beans, and on this account may not 
suit the taste of all persons.”
 “The following four kinds are early enough to be 
depended upon to mature seed in this latitude every year.” 
Eda-mame: yield, 12.6 bushels beans (at 60 pounds per 
bushel) per acre. Yellow Soy Bean: yield, 14.57 bushels 
per acre. Yamagata Cha-daidzu (tea-colored bean, from 
Yamagata): yield, 18.8 bushels per acre. Kiyusuké Daidzu 
(Kiyusuke is the name of a person): yield, 18.23 bushels per 
acre.
 “As has been stated, all of these yields would have been 
larger if the weather had permitted the saving of the crop in 
better shape.”
 Pages 237-38 give detailed information on “The 
adzuki (Phaseolus radiatus),” including white-podded and 
black-podded varieties. Mrs. Nellie S. Kedzie, Professor of 
Household Economy, tested the adzuki beans in recipes and 
found them to be “a very good bean for cooking purposes.” 
Baked in the old-fashioned way, the adzuki is “sweeter that 
the ordinary white bean; so less sugar or molasses is needed 
in baking. I found this bean especially nice for making bean 
soup.”

 Photos (p. 232) show yellow soy bean, Yamagata-Cha-
daidzu, and white podded adzuki plants.
 Note 1. This is the earliest document seen (July 2014) 
that contains a photo of the soy bean or of the adzuki.
 Note 2. This is the earliest document seen (Oct. 2013) 
that mentions the soybean variety Kiyusuké Daidzu (spelled 
that way). Address: 1. M.Sc., Prof. of Agriculture, and 
Superintendent of Farm; 2. B.Sc., Asst. in Agriculture; 3. 
Foreman of the farm. All: Kansas State Agricultural College, 
Manhattan, Kansas.

447. Georgeson, C.C. 1892. The economic plants of Japan–
XVI. Leguminous plants. American Garden (New York) 
13(12):727-29. Dec.
• Summary: This article begins: The soy bean (Glycine 
hispida, Moench); Jap. O-mame, Diadzu [sic, Daidzu]. A 
bush-bean extensively cultivated in all parts of Japan. The 
plant varies from 1½ to 3 feet in height, according to the 
variety and soil, and the varieties, which are numerous, 
differ much in size, color, time of ripening and the general 
appearance of their beans... The beans are more or less 
lenticulate, some almost globular.
 “This vegetable is always grown in rows about two feet 
apart, and usually as a second crop, the early beans being 
planted between the rows of wheat and barley, and the late 
ones immediately after these crops are harvested. After the 
beans are well up, they are cultivated with the hoe once or 
twice, and if the soil is poor, enriched with liquid manure, 
but otherwise they receive no special care. The beans are, for 
the most part, not used until ripe, when they are prepared for 
food in a multitude of ways. Occasionally the green pods, 
containing nearly full-grown beans, are boiled, and the beans 
shelled and eaten from the pod. The early varieties mature in 
from 80 to 100 days, and the late ones from 100 to 120 days.
 “Varieties of this bean are numerous. Probably more 
than a hundred can be found in the country. Beans of all 
varieties of this species are in shape intermediate between 
peas and our common beans. Many of them are nearly round, 
many are somewhat fl attened on two sides, or lentil-shaped, 
and some are oblong, but never to the same degree that our 
common beans are elongated. As to size, they vary from that 
of duck-shot to a little above very large peas. The size of the 
hilum and its markings are in many cases characteristic.”
 Note: This is the earliest English-language document 
seen (April 2007) that uses the word “hilum” in connection 
with soy bean seeds. The hilum is the place on the seed 
where it is attached to the pod. The hilum of most soybean 
varieties is dark in color.
 “The beans are easily classed, according to color, as 
white, yellow, black, brown, green and spotted varieties. 
About 38 sorts that came under special observation I noted 
down as being worthy of more general culture. Some of these 
were sent from the Japan Imperial College of Agriculture 
to the French Exposition in 1889. Four of the varieties 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    274

© Copyright Soyinfo Center 2021

have been grown successfully at the Kansas Agricultural 
College for several years, and may be trusted to mature 
seed in this latitude. Two other kinds tested here proved 
failures because they ripened too late. The successful kinds 
yielded under fi eld culture last year from 16 to 18 bushels 
of beans an acre. They promise to become quite valuable in 
this country, not only for the table but for stock-feed. Soy 
beans are more nutritious than any other known species of 
bean. They yield as much nourishment as good beef–pound 
for pound. Most of the housekeepers who have tried those 
grown here pronounce them fully equal to the navy bean for 
table use, and some think them superior. They contain more 
albumen and less starch than the navy beans, and so do not 
cook quite so mealy as the latter, but they are fully equal 
to them in fl avor. Their rough and rather tough pods render 
them unsuited for use in the green state, hence they will not 
come in competition with wax beans; but they can compete 
with the navy beans, and they have doubtless a great future 
as stock feed. Not only is the bean itself nutritious, but the 
entire plant is rich in nitrogen. The Japanese as yet consume 
but little meat; with them the soy bean takes the place 
of meat, especially with the middle classes. One of their 
favorite uses of this bean is in the form of bean-cheese, or 
tofu.
 “For making bean-cheese the Shiro-mame, or white soy 
bean, is commonly used. The beans are soaked in cold water 
for 24 hours, then while still wet they are ground between 
two small millstones turned by hand, the product being not 
fl our but a thin paste, which is collected in a tub below. To 
this more water is added, and it is then boiled in a large kettle 
for an hour. On being removed from the fi re it is strained 
through a bag to remove the hulls, the fi ltrate running into 
a tub or vessel of suitable size. Water is stirred into it, and a 
small quantity of ‘bitter brine’ (refuse from the salt-works, 
consisting chiefl y of chloride of magnesium) is added, about 
a quart of ‘bitter brine’ to every two gallons of dry beans. 
This causes the legumin to be precipitated; when it has 
settled to the bottom of the tub, a little pressure is applied by 
means of a lid, which fi ts inside the vessel and is weighted 
somewhat. When cool, the water is decanted off, and the 
tofu or curd is cut in slices, and is now ready for the market. 
In this condition it is a spongy yellowish white substance, 
resembling cheese-curd. It is peddled from house to house, 
and is universally esteemed; but it is always roasted, fried, 
baked or cooked in some way before it is served. It has been 
my privilege to eat it on many occasions, and I can testify 
that it is both palatable and satisfying. The only scruple one 
need have about eating it is concerning the purity of the 
water used in its preparation. According to Professor Kinch, 
tofu has this composition: water, 89.29; ash, 0.48; fi ber, 1.01; 
nitrogenous substances, 4.87; non-nitrogenous substances, 
4.35. Americans eat many things less nourishing than this 
bean-cheese.” Address: Prof., Kansas Agricultural College.

448. Georgeson, C.C. 1892. The economic plants of Japan–
XVI. Leguminous plants. Adzuki (Document part). American 
Garden (New York) 13(12):727-29. Dec. See p. 728-29.
• Summary: This section of the article states: “Phaseolus 
radiatus, L.; Jap. Adzuki. This is another bean largely grown. 
It is not a native, but was in all probability introduced from 
India. It is a bush-bean, about two feet tall; leafl ets oval, 
often sinuate or lobed; fl owers yellow; pod long and narrow; 
beans very small and mostly red or yellowish green, square 
at the ends and very short–in fact, they resemble a hand-
satchel in shape. They are used mostly for grinding into 
fl our, from which a sort of bean-cake is made. They are also 
boiled with rice, producing a dish called aka-meshi, which 
is served on festive occasions. They have the reputation of 
being the best-fl avored beans in existence, but much depends 
on their preparation. Doctors of the Chinese school attribute 
medicinal properties to this bean, and order it as an exclusive 
diet for kake [sic, kakke = beriberi] patients, a disease 
sometimes attacking people who live largely or exclusively 
on rice. These beans are cultivated like soy beans, as a 
second crop, in rows two feet apart. Most varieties ripen 
in three months from the time of planting. Japan produces 
annually from a million and a half to two million bushels 
of this bean. I imported a little seed of two varieties two 
years ago, along with the soy beans already mentioned, and 
they have yielded very satisfactorily, producing last year 
twelve bushels to the acre. They ripen earlier than soy beans, 
and are not such robust growers.” Address: Prof., Kansas 
Agricultural College.

449. Atkinson, Edward. 1892. The science of nutrition: 
Treatise upon the science of nutrition... Springfi eld, 
Massachusetts: Clark W. Bryan and Company. 179 p. Illust. 
22 cm.
• Summary: The text on pages 8-9 is identical to that in 
the 1891 edition. Also discusses: Cow-peas, green peas, 
green corn, lentils (p. 104-06), why animal foods are more 
expensive than vegetable foods (p. 139-40). Address: LL.D., 
Ph.D., Boston, Massachusetts.

450. Farneti, Rodolfo. 1892. Frutti freschi e secchi ortaggi 
[Fresh fruits and dry vegetables]. Milan, Italy: Fratelli 
Dumolard Editori. xxiii + 712 p. Illust. 19 cm. [10+* ref. Ita]
• Summary: “Alterazione e falsifi cazione delle sostanze 
alimentari e di altre importanti materie di uso comune. 
Manuali.”
 Page 487 has a section titled “Soja–La soja o fagiolo 
Chinese (Dolichos Soja, L. o Glycine Soja, Benth).” The 
soybean is said to have originated in Cochin China, Japan, 
and Java. Many varieties are cultivated on a large scale in 
China and Japan. The chemical composition of 4 varieties 
(tumida pallida [white or pale yellow], tumida castanea 
[brown], tumida atrosperma, and platicarpa melanosperma 
[black]) is given. Address: Italy.
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451. Jenkins, E.H.; Winton, A.L. 1892. A compilation 
of analyses of American feeding stuffs. USDA Offi ce of 
Experiment Stations, Bulletin No. 11. 155 p. See p. 12-13, 
16-17, 43, 76, 120.
• Summary: This is a compilation of tables showing 
nutritional analyses of various crop plants. Concerning the 
Soja bean (Soja hispida): Six analyses were done of it as a 
green fodder plant, eight as a seed, and an unknown number 
as hay. For the 6 analyses as green fodder and the 8 analyses 
as seeds (p. 12-13, 16-17), the following is given: (1) In fresh 
or air-dry material, the maximum, minimum, and average 
values of the following: Water, ash, protein (N x 6.25), 
fi ber, nitrogen-free extract, fat. (2) Calculated to water-free 
substance, the average values of the following: Ash, protein, 
fi ber, nitrogen-free extract, fat.
 For the subsequent analyses, only average values are 
given, but “References to publications” (mostly experiment 
station annual reports) are also given.
 Note: This is the earliest document seen (Nov. 2016) by 
or about USDA’s Offi ce of Experiment Stations which also 
mentions soybeans. Address: Vice Director of the Station, 
Connecticut Agric. Exp. Station.

452. Kojima, T. 1892. Jimawari shôyu bunseki [Analysis 
of local shoyu]. Yakugaku Zasshi (J. of the Pharmaceutical 
Society of Japan) No. 125. p. 701. [Jap]
• Summary: The local shoyu is from Choshi in Chiba 
prefecture, and Otsu in Saitama prefecture. Address: 
Yakugaku Kyoshi-bu, Ika-daigaku, Japan.

453. Martindale, William; Westcott, W. Wynn. 1892. The 
extra pharmacopoeia. 7th ed. London: H.K. Lewis & Co., 
Ltd. viii + 524 p. See p. 417. Index. [33* ref]
• Summary: In the section titled “Secondary list of drugs. 
Of some we have had little or no experience, others are 
old remedies recently resuscitated” we read (p. 417): 
“Soya Hispida.–Syn. Dolichos Soja.–The seeds of the 
soy bean are recommended as food, made into a kind of 
bread, for diabetic patients. They contain only 6.4 per 
cent. of starch, 36.7 per cent, of proteid matter, and 17 per 
cent. of fat. Slightly purgative at fi rst, but toleration soon 
established,–P.J. [Pharmaceutical Journal] 1889, 118; Th. 
Gaz. [Therapeutic Gazette, Philadelphia, Pennsylvania] Jan. 
1889, 41.”
 Note: There are index listings for “Soy Bean” and 
“Soya Hispida.” Address: 1. F.C.S., Late Examiner of the 
Pharmaceutical Society, and Late Teacher of Pharmacy 
and Demonstrator of Materia Medica at University College 
[London]; 2. M.B. Lond., Deputy-Coroner for Central 
Middlesex.

454. Moore, R.B. 1892. Compilation of analyses of fodder 
articles, fruits, sugar-producing plants, dairy products, etc. 

made at Amherst, Mass., 1868-1892. Massachusetts State 
Agricultural Experiment Station, Annual Report of the Board 
of Control 9:313-39. For the year 1891. See p. 314, 318, 323-
25.
• Summary: The following are percentage averages for:
 whole soja bean plant, soja bean hay, and soja bean 
grains / seeds.
 dry matter 23.56, 88.46, 85.83.
 protein 16.45, 14.81, 33.97.
 Fat 4.84, 2.85, 20.19
 Nitrogen-free extract 44.50, 54.29, 33.98
 Fibre 26.47, 19.78, 6.02
 Ash 7.77, 8.27, 5.84
 Nutrition ratio 1:4.20, -, 1:2.61. Also discusses: Corn 
and soja bean ensilage, mochi millet, Horse beans (Vicia 
faba), cow-peas, lucerne (alfalfa), small pea (Lathyrus 
sativus), red adzinki [azuki] beans, saddle beans, daidzu 
beans [same as soja beans], soja bean straw, white adzinki 
beans.
 Note: This is the earliest English-language document 
seen (March 2006) that uses the word “adzinki” to refer to 
azuki beans.

455. Paillieux, Auguste; Bois, D. 1892. Le potager 
d’un curieux: Histoire, culture et usages de 250 plantes 
comestibles, peu connues ou inconnues. Dieuxième édition 
[The inquisitive person’s kitchen garden: History, culture, 
and uses of 200 edible, little-known or unknown plants. 2nd 
ed.]. Paris: Librairie Agricole de la Maison Rustique. xii + 
589 p. See p. 502-49. Illust. Index. 24 cm. [2 ref. Fre]
• Summary: Contents of section on soy: Introduction: Work 
of the Society for Acclimatization with soy, structure of this 
book, excerpts on soy from past issues of the Bulletin the 
Society for Acclimatization. Botany of the soybean. 1. Soy 
in Japan: Kaempfer’s writings, including miso and shoyu, 
Japan at the World’s Fair of 1878, miso, shoyu, tofu. 2. Soy 
in Cochin China: Black soybeans, various foods. 3. Soy in 
China: Soy oil, tofu and fermented tofu, soy sauce, other 
uses. 4. Soy in Austria-Hungary. 5. Soy in France: Historical, 
varieties, cultivation, utilization.
 The author’s full name is Nicolas-Auguste Paillieux 
(lived 1812-1898; he died on 8 Feb. 1898 at age 85). An 
illustration (non-original line drawing; p. 503) shows a 
mature soybean plant bearing many pods, plus a close-up of 
three pods to the lower right of the plant (from an original in 
J.R.F. 1882). Note: Desire Bois lived 1856-1946.
 Also discusses (listed alphabetically): arachide (peanuts, 
p. 26-28), haricot mungo (azuki, p. 201-09), kudzu or ko 
(p. 271-84), quinoa (p. 460-66), souchet comestible (chufa, 
p. 498-502, with illustration). Address: 1. Member of the 
Societe Nationale d’Acclimatation 2. Asst. de la Chaire de 
Culture, Museum d’Histoire naturelle de Paris.

456. Schaedler, Carl. 1892. Die Technologie der Fette 
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und Oele des Pfl anzen- und Thierreichs. 2 vermehrte und 
verbesserte Aufl age [The technology of oils and fats from 
the plant- and animal kingdoms. 2nd ed.]. Leipzig, Germany: 
Baumgaertner’s Buchhandlung. xiv + 1373 p. Illust. 22 cm. 
[Ger]
• Summary: In Chapter 16, “Descriptions, properties, 
and confusions of the oils and fats” is a section titled 
“Papilionaceae (Leguminosae), papilionaceous plants 
(Schmetterlingsblüthler).” The fi rst plant discussed (p. 525) 
is the soybean: “1. Dolichos Soja Linn = Soja japonica, Soja 
hispida = Chinese oilbean (Chinesische Oelbohne), Sao; 
Sojabohne. It is native to Japan and China and cultivated in 
southern Asia. The seeds, which have a piquant (pikante) 
taste and are used as food. The oil, called soybean oil 
(Sojabohnenoel), and incorrectly called “oil of peas” (“Huile 
de pois”) serves as an edible oil.
 The composition of the soybean is given, according to 
Meissl and Böcker. The starch content depends on the degree 
of ripeness of the beans, according to O. Harz; completely 
mature seeds contain very little starch, while unripe seeds 
contain more of it.
 The ether-soluble portion of the bean consists of about 
90% neutral triglycerides (Neutralfett) and 5-10% cholesterol 
(Cholesterin), lecithin, wax, and gum (Harz).
 Also discusses: Margarine (p. 157, 1325-29). Peanuts 
(p. 511-20. The oil is called Erdeichelöl, Madrasöl, Oleum 
Arachidis, Huile d’Arachide, Huile de Pistache de terre, 
Ground-nut oil, Earth-nut oil, Pea-nut oil, Moong-phullie 
(Hindostan), Nelay-cadalay (Tamil), Katjang-tannah (Java), 
Veru-sanaga Feling, Cochang-gorung (Sumatra), Mandobi 
(Brazil), Amendoim (Brazil)). Almonds and almond oil (p. 
526-36). Sesame oil (p. 611-17). Chufa (Cyperus esculentus, 
Erdmandel, Grasmandel, indianische Süsswurzel, p. 655-56. 
The oil is called Oleum Cyperi esculenti, Cyperus oil, Huile 
de souchet comestible). Linseed oil (p. 672-90). Hempseed 
oil (p. 721-24). Contains 463 superb text illustrations, 
including multi-part illustrations of the peanut plant, seeds, 
and fl owers, Underwood’s peanut picker (wooden machine), 
Crooker’s wooden separator for peanuts, and a metal peanut 
sheller. Also a multi-part illustration of the almond seed and 
fl owers. The soybean is not illustrated.
 Note: Carl Schaedler was born in 1843. The author of 
the fi rst edition of this book, Paul Lohmann, who had exactly 
the same position at the same place in Berlin as Schaedler, 
died shortly before this second edition was published. Thus, 
Dr. Schaedler fi nished preparing it for publication. Address: 
Qualifi ed chemist and expert to the royal courts of Berlin 
(vereideter Chemiker und Sachverständiger der Königlich 
Gerichte zu Berlin).

457. Schulze, E. 1892. Ueber die in den Futtermitteln 
enthaltenen Fettsubstanzen und ueber die Bedeutung 
derselben fuer die tierische Ernaehrung [On the lipids 
contained in fodders and their signifi cance for animal 

nutrition]. Landwirtschaftliches Jahrbuch der Schweiz 
(Switzerland) 6:72-80. [20 footnotes. Ger]
• Summary: Page 74: Cholesterol forms one of the groups 
of materials (Die Cholesterine bilden eine Stoffgruppe). Also 
mentions so-called cholesteride (sog. Cholesteride).
 The last of the components / constituent parts 
(Bestandteilen) of crude fats and oils (des Rohfetts) 
enumerated above is lecithin (das Lecithin). This substance, 
having a complicated structure, contains glycerin and 
fatty acids and is consequently closely related to the 
glycerides (neutral fats); fi nally, it is also closely related to 
some protein-containing organic bases, choline as well as 
phosphorus and can be considered to be a fat that contains 
protein and phosphorus. Lecithin is found fi rst and foremost 
in egg yolks and other animal substances. Only recently 
[1883] has it also been found in plants.
 A table (p. 76) shows that soybeans (Sojabohne) contain 
1.64% lecithin and 19.7% crude fat calculated on a dry-
weight basis. Address: Prof. Dr., Zurich, Switzerland.

458. Shimizu, Sazao. 1892. Tôfu putomain chûdoku 
[Ptomaine poisoning from tofu]. Yakugaku Zasshi (J. of the 
Pharmaceutical Society of Japan) No. 129. p. 1130-33. [Jap]
• Summary: This is the earliest document seen (Nov. 2020) 
expressing concern with the microbiological safety of tofu.
 Note: A dictionary defi nes ptomaine (derived from the 
Greek ptoma = corpse, and fi rst used in 1880) as: “any of 
various organic bases which are formed by the action of 
putrefactive bacteria on nitrogenous matter and some of 
which are poisonous.” Webster’s defi nes ptomaine poisoning 
(fi rst used in 1893) as: “food poisoning caused by bacteria or 
bacterial products.” Address: Gifu-ken, Japan.

459. Suda, Katsusaburô. 1892. Kansai shôyu bunseki 
seiseki [Analysis of shoyu from Kansai (the Kyoto-Osaka 
area of southwest Japan)]. Yakugaku Zasshi (J. of the 
Pharmaceutical Society of Japan) No. 128. p. 1000-03. [Jap]
Address: Kyoto, Japan.

460. Yakugaku Zasshi (J. of the Pharmaceutical Society of 
Japan). 1892. Shôyu bunseki seiseki [Analysis of shoyu]. 
No. 125. p. 700. [Jap]
Address: Osaka, Japan.

461. Yakugaku Zasshi (J. of the Pharmaceutical Society of 
Japan). 1892. Shôyu no seibun [Composition of shoyu]. No. 
124. p. 596-97. [Jap]
Address: Naimusho, Eisei Shikensho, Tokyo, Japan.

462. Gazette du Village (Paris). 1893. Le Soja hispida [The 
soybean]. 30(1):246. Jan. 1. [Fre]
• Summary: A subscriber talked with us last week about the 
soybean, which he intends to cultivate in order to feed the 
seeds to his goats. For this purpose, the black soybean should 
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be used, since it has a high oil content–even more than the 
yellow soybean.
 The soybean has not previously been cultivated as a 
forage plant. M.G. Heuzé [Heuze] thinks that it is a good 
acquisition and that it will render service to agriculturists in 
the south and southwest regions of France. However in the 
North, because of its magnifi cent production of herbage, said 
to be 20,000 to 30,000 of stems and green leaves.
 The soybean is an annual which can grow on most kinds 
of soil, but it prefers soils that are slightly clayey and well 
exposed to sunlight. The seeds are planted in April and May, 
after all frosts, 80-100 kg of seed per acre.
 Animals with horns enjoy eating the green forage. Let 
us remember that the soybean is cultivated as a food plant in 
Japan, and that bread made from soy fl our is recommended 
for diabetics.

463. Noerdlinger, H. 1893. Ueber Erdnussgruetze, ein 
neues fett- und stickstoffreiches Naehrmittel [On peanut 
groats, a new food, high in fat and nitrogenous substances]. 
Drogisten-Zeitung (Vienna) 8(1):9-10. Jan. 8, col. 2. [Ger]
• Summary: Since the question of the production of meals 
and breads from Arachis hypogaea had been solved in such 
a satisfactory way, the matter suggested itself of testing 
whether compounds could also be obtained from this most 
nutritious crop that is similar to legumes for the preparation 
of soups and other dishes which were equal to legumes in 
nutrition, especially the soybean (Sojabohne).
 Thus far, the soybean has been regarded as the most 
protein-rich plant-based food, and its cultivation was warmly 
recommended in recent years. Koenig (footnote: Chemie der 
Nahrungs- und Genussmittel, Aug. II [sic–2nd edition], vol. 
II, p. 573) says:
 “Through the high fat content, combined with a high 
protein content, the soybean positions itself far above the 
species of legumes that have been common thus far. Thus not 
enough can be said about its cultivation even in Germany, 
particularly since good-tasting dishes can be produced from 
it.”
 Uffelmann also expresses himself in that way. (Footnote: 
Handbuch der Hygiene, fi rst half, p. 227.) In view of this, 
in addition to a cheap price, the compound that is to be 
produced from Arachis hypogaea has to have great tastiness 
and at least the same fat content and protein content as the 
soybean in order to enter into competition with it. And in 
fact, it was successful without great diffi culties to produce a 
product which, in addition to a somewhat higher fat content, 
contains half again as much protein as the soybean and, 
within that context, has the advantage of an extremely cheap 
price.
 [The article goes on to discuss the properties of peanuts.]
 The following table shows the content of legumes and 
peanut groats (Erdnussgrütze):
 [A table follows with the four column headings 

Nitrogenous Substances, Fat, Nitrogen-free Extract 
Substances, and Nutritional Units Per Kilogram (footnote: 
according to J. Koenig, Prozent Zusammensetzung und 
Nährgeldwerth der Nahrungsmittel) and the fi ve row 
headings Peas, Beans, Lentils, Soybeans, and Peanut Groats 
(footnotes: references showing various page citations from 
J. Koenig, Chemie der Nahrungs- und Genussmittel, 2nd 
edition, vol. II). The table shows the peanut groats having a 
higher content of nitrogenous substances, fat, and nutritional 
units per kilogram and a lower content of nitrogen-free 
extract substances than all of the other legumes including the 
soybean.]
 Consequently, 1,000 g of peanut groats contains the 
same number of nutritional units as 1,258 g of soybeans, 
1,671 g of lentils, 1,790 g of beans, and 1,822 g of peas.
 Note 1. Translated by Philip Isenberg (MM, CT), Long 
Beach, California.
 Note 2. The next article in this journal is about the care 
of leeches! Address: PhD.

464. Crocker, C.S. 1893. Compilation of analyses of fodder 
articles, fruits, sugar-producing plants, dairy products, etc., 
made at Amherst, Mass. 1868-1893. Massachusetts State 
Agricultural Experiment Station, Annual Report of the Board 
of Control 10:309-321. For the year 1892. Jan.
• Summary: In Section A, “Analyses of fodder articles,” the 
following analyses are given (p. 311-315): I. Green fodders–
Corn and soja bean ensilage. Soja bean, whole plant (Soja 
hispida Mönch). II. Hay and dry coarse fodders–Soja bean. 
Soja-bean straw. IV. Grains and other seeds–Soja beans. Red 
adzinki [azuki] beans. Daidzu [daizu] beans.
 For each product the following statistics are given: 
Number of analyses. Dry matter (Max., min., avg.). 
Percentage protein (Max., min., avg.). Percentage fat (Max., 
min., avg.). Percentage nitrogen-free extract (Max., min., 
avg.). Percentage fi bre (Max., min., avg.). Ash.
 In section B, “Analysis of fodder articles with reference 
to fertilizing ingredients,” the following analyses are given 
(p. 318-21): I. Green fodders–Corn and soja bean ensilage. 
Soja bean. Hay and dry coarse fodders–Soja bean. Soja-bean 
straw. IV. Grains and other seeds–Soja beans. Red adzinki 
[azuki] beans. White adzinki beans. Daidzu beans.
 For each product, the following are given: Number 
of analyses. Moisture. Nitrogen. Ash. Potassium oxide. 
Sodium oxide. Calcium oxide. Magnesium oxide. Ferric 
oxide. Phosphoric acid. Insoluble matter. Valuation per 2,000 
pounds, based on the following prices per pound of essential 
fertilizing ingredients: Nitrogen 15 cents, potassium oxide 
4½ cents, phosphoric acid 5½ cents.
 Gluten meal is analysed on pages 316 and 323. Address: 
Amherst, Massachusetts.

465. Dujardin-Beaumetz, Georges Octave. 1893. The 
treatment of diabetes. Translated by E.P. Hurd, M.D. Dietetic 
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and Hygienic Gazette (New York) 9:14-15 Jan.
• Summary: “The attempts made to fi nd a substitute for 
gluten bread have not been very successful. We fi rst of all 
tried the soya, that curious Japanese bean which contains 
hardly any starch, and which I was one of the fi rst to 
advocate. Unhappily, the oil contained in this fl our renders 
panifi cation with it diffi cult, and the soya has a peculiar 
taste which becomes offensive to the diabetics when they 
are obliged to subsist on it a long time. So, notwithstanding 
the small quantity of saccharifi able matters contained in the 
soya biscuits, the fi rm which in Paris had undertaken the 
manufacture of this bread was obliged to give it up.”
 “The case has been the same with fromentine. You 
know we give this name to a kind of fl our extracted from 
the embryos of wheat, which the new processes of grinding 
and of bolting enable us to separate easily from the other 
constituent parts of the grain.
 “Unfortunately, here, too, the oil of the wheat, which is 
purgative like that of soya, renders panifi cation diffi cult, and 
despite the attempts made by Bovet and Doerliot, fromentine 
has not as yet taken much of a place in dietetics.” Address: 
Prof., Paris [France].

466. Goessmann, Charles A. 1893. Part I. On feeding 
experiments. Massachusetts State Agricultural Experiment 
Station, Annual Report of the Board of Control 10:13-91. For 
the year 1892. Jan. See p. 26, 46-47, 81, 84.
• Summary: Section I is titled “Feeding experiments with 
milch cows (two). 1891-92.” Page 26: “Our local experience 
with a variety of annual leguminous fodder crops, as 
vetches, cow-peas, serradella and soja bean, has been very 
encouraging. The satisfactory results obtained in previous 
years are fully confi rmed year after year. We are raising the 
present season vetch and oats, Canada peas and oats, soja 
beans and serradella, partly for green fodder and for ensilage, 
and partly for hay.” This information is repeated on p. 33.
 At “3. Creamery record of the Station for 1891 and 
1892” (p. 46) is a table showing the local market cost per 
ton of 23 articles of fodder used. Corn meal is the most 
expensive at $29.50. Soja beans (green) cost $4.40, and corn 
and soja bean ensilage costs $3.50.
 An analysis of the fertilizing constituents of these 
articles of fodder is then given (p. 47), showing the nitrogen, 
phosphoric acid, and potassium oxide content, plus a 
valuation per 2,000 pounds based on the current price of 
each component. The highest value is given to cotton-seed 
meal $21.42, compared with corn and soja bean ensilage 
$2.99 and soja beans (green) $2.26.
 Page 67: “Our trials on a small scale with new fodder 
crops during the past year include the following: Summer 
vetch, soja bean, Bokhara clover [named after the capital 
of Bukhara Province, Uzbekistan], sanfoin, horse bean, 
cow-pea, yellow trefoil, serradella, prickly comfrey, fl at-
pea (Lathyris sylvestris), kidney vetch, blue lupine, yellow 

lupine, white lupine, silver-hull buckwheat, Japanese 
buckwheat, common buckwheat, summer rape, winter rape, 
Jerusalem artichoke, sugar beet.”
 A table (p. 68) shows the average annual yield of various 
meadow [forage] crops. Soja bean: Yield per acre: 11.1 
tons, dry matter 26.80%, dry matter per acre 5,949 pounds, 
nitrogen in dry matter 1.19%, nitrogen per acre 78 pounds. 
The soja bean is 3rd in nitrogen per acre after fodder corn 
and serradella.
 At “6. Analyses of fodder articles made at the station 
in 1892” (p. 78+) are analyses of “Soja bean, green (1891)” 
(p. 81), “Soja bean, green (1892; late variety)” (p. 84), “Soja 
bean straw, late variety (1892)” (p. 84).
 Gluten is discussed on the following pages in this 
and following articles: 14, 15, 34 (“Buffalo gluten feed”), 
35 (“Gluten feed,” analysis of composition), 37 (“Gluten 
feed (Buffalo)”), 46 (Local cost per ton is “Gluten meal 
$27.50, Gluten feed $23.00”), 47 (fertilizing constituents 
of “Gluten meal $16.15, Gluten feed $13.89”), 55 (“gluten 
feed”), 76 (Market cost, “Chicago gluten meal $28.00”), 86 
(composition of “Buffalo gluten feed, Coon gluten feed [sic, 
Corn gluten feed], Pope’s gluten feed”), 87 (“Gluten meal, 
Dick gluten fl our”), 96, 97, 117, 118, 120, 126-128, 130, 142, 
146, 155, 160, 162.
 Note: This is the earliest document seen (June 2008) that 
contains the term “gluten feed” (or “gluten feeds”), or the 
term “Peoria gluten feed,” or the term “Buffalo gluten feed,” 
or the term “Chicago gluten meal.” All of these gluten feed 
products are very similar to one another, and are by-products 
in the manufacture of starch from corn! In 1916 W.A. Henry 
and F.B. Morrison, in their classic Feeds and Feeding. A 
Handbook for the Student and Stockman. 16th ed., stated (p. 
486): “Corn gluten feed, usually simply called ‘gluten feed’ 
consists of corn gluten meal and corn bran, with or without 
corn solubles. It may also include part of the corn oil meal.” 
Corn gluten feed typically contains about 25 per cent protein, 
but may contain less. “Gluten feed is used chiefl y for feeding 
dairy cows and is one of the most common protein-rich feeds 
for this purpose.” Address: Ph.D., LL.D., Director of the 
Station and Chemist, Amherst, Massachusetts.

467. Rappel (Le) (Paris). 1893. Diabète [Diabetes]. May 10. 
p. 4, cols. 5-6. [Fre]
• Summary: Food for diabetics using the products of 
Desvilles made from Soya hispida (employed in the 
hospitals of Paris, silver medal at the Exposition of Tours 
{l’Exposition de Tours} 1892).
 The Soya hispida is a food substance containing only 
3% starch. On this basis, the Academy of Medicine (meeting 
of 19 May 1888) has recognized it as greatly superior to 
gluten for the feeding of diabetics.
 You can fi nd it at the Pharmacy Desvilles, 74, rue 
Etienne-Marcel, in the most widely recommended forms: 
bread, fl our, and wafers (gaufrettes).
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 The Desvilles Bread (Le Pain Desvilles), made from 
Soya hispida, is a fresh bread which, from the day it is made, 
it stays fresh for several days and has an agreeable taste. 
Under this regimen, the vital forces of diabetics reappear 
rapidly (the diabetics heal) and the sugar disappears in 
several weeks. One boite of this bread–12 loaves (pains)–6 
French francs.
 Desvilles Soy Flour (La Farine de Soya Desvilles) all 
ready to make into bread. Per kilo–2 francs 50.
 Soy Biscuits (Biscottes de Soya), per kg–4 francs.
 Soy Wafers (Gaufrettes de Soya), per dozen–1 franc.
 Sucrin, a replacement for sugar, the only one authorized 
for diabetics, per boite–2 francs.
 General depot: Grande Pharmacie Hygiénique, 74, rue 
Etienne-Marcel, Paris.

468. Natuur (De). 1893. Soja [Soya]. 42(20):233-34. May 
13. [1 ref. Dut]
• Summary: This Dutch-language periodical appears inside 
a German-language periodical titled Die Natur (Halle). The 
author of this article (whose initials “CKN” appear at the 
end) discusses: The soybean plant, named Glycine Soya or 
Dolichos Soja or (in Dutch) de Sojaboon, which is widely 
used for food in Japan (where it is called Mame or Daizu) 
and China. Food products made from the soybean in Japan: 
Miso, shoyu (soy sauce), To-fu [tofu] or Kaas van Daizu; a 
brief description is given of how each is made. Soybeans in 
China, where it is called “Yeou-teou,” and where they make 
a cheese (Soja kaas), oil (eigen olie), and milk (melk) which 
resembles cow’s milk.
 Note. This is the earliest Dutch-language document seen 
(April 2013) that uses the term To-fu or the term Kaas van 
Daizu or the term Soja kaas to refer to tofu.
 Black soybeans (zwarte Soja) are widely used. Proteins 
in the soybean, including legumine. In Europe, by 1881, the 
soybean was known in Italy, Austria, Hungary, and France 
(especially at Etampes and Montpelier); from the seeds, 
people learned to obtain oil, milk, cheese, an excellent cattle 
feed [soybean cake], and a vegetable for humans–similar to 
the French bean but much better (en een groente voor den 
mensch, gelijkende op onze spersiebonen, maar veel beter). 
Soybeans are used by doctors to treat people suffering from 
diabetes.
 In France, the seeds are roasted like coffee beans; the 
result is a good-tasting coffee substitute (dure koffi e,... een 
even goed smakend surrogaat verkrijen).
 A large illustration (engraving) shows a soybean plant 
bearing many pods. In the lower left corner is one large pod. 
In the lower right is written “Al Clement,” which appears to 
be the artist’s name. 
 Note 1. This is the earliest Dutch-language document 
seen (Nov. 2012) that mentions soy coffee.
 Note 2. This is the earliest Dutch-language document 
seen (June 2009) that mentions green vegetable soybeans, 

which it calls “een groente voor den mensch,...”
 Note 3. This is the earliest Dutch-language document 
seen (Aug. 2013) that mentions soymilk, which it calls melk.
 Note 4. This is the earliest Dutch-language document 
seen (Sept. 2016) that mentions oil from the soybean, which 
it calls olie.

469. White, W. Hale. 1893. On the use of soya beans in 
diabetes mellitus. Practitioner (London) 1(5):321-32. May. 
[14 ref]
• Summary: The article begins: “The use of preparations 
of soya beans in diabetes mellitus has been steadily gaining 
ground lately, and I have myself given the biscuits to every 
case of diabetes I have had under my care for the last 
three years. It is such an advantage to be able to vary the 
monotonous food of patients suffering from this disease that 
I thought the soya beans ought to be more widely known, 
and that therefore some description of the vegetable, together 
with an account of a few of the cases I have watched, might 
be of interest, especially as there is no doubt that we have 
in the soya bean an article of diet which is of the greatest 
benefi t to sufferers from diabetes.”
 “The best account of the plant from which the beans are 
derived, and of the uses to which they are put, is given by 
Egasse” (1888).
 “Soy sauce, which is imported into England, is used in 
enormous quantities in Japan. The Dutch call it zoya, the 
Chinese call it tsiang-yeou, the Japanese call it shoyu, sooju, 
or soja, and in Batavia and Java it is known as ketjap. This 
liquid is obtained by fermentation of cakes of roasted barley 
and boiled soya beans. After fermentation salt is added, 
the whole is kept two or three years, and then the sauce 
is squeezed out of the mass. In Japan it is used largely in 
cooking, and for many purposes replaces butter” (p. 323).
 “Dujardin-Beaumetz, when speaking at the Académie de 
Médecine in 1888, advised the use of soya beans in diabetes. 
He is said to have mentioned them again at the Medical 
Congress at Berlin in 1890, and in 1891 he briefl y referred 
to them and recommended a bread prepared from them as a 
food for persons suffering from diabetes.
 “English abstracts of the articles I have mentioned soon 
appeared. A short account of Lecerf’s may be found in the 
Pharmaceutical Journal; and that of Egasse is abstracted in 
the Therapeutic Gazette published in America.” (p. 323).
 “It as been found that soya beans mixed with oats form a 
very nutritive food for horses.
 “Out of several cases of diabetes which I have treated 
with soya bean biscuits, I have taken at random three 
appended cases, which followed each other consecutively in 
the wards of Guy’s Hospital [London]. They illustrate well 
the effects of the treatment.
 “At Guy’s Hospital the usual diabetic diet consists 
of gluten bread 6 oz., two eggs, butter 2 oz., two almond 
biscuits, milk 1 fl . oz., cooked meat 12 oz., greens, 
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watercress, tea, and soda-water.”
 In England, Prof. John Attfi eld (19 Sept. 1890) 
published the following analysis of “soya bean fl our: 
Nitrogenous material 41.14 per cent. Fatty material 13.70 per 
cent. Cellulose, starch and sugar 30.35 per cent. Phosphate 
material 4.81 per cent. Other mineral matter 0.52 per cent. 
Moisture 9.38 per cent.” (p. 324).
 Note: This is the earliest English-language document 
seen (Jan. 2019) that contains the term “soya bean fl our.”
 A table (p. 324) shows an analysis of soya bread, soya 
biscuits, and soya fl our published by Robert Saundby in 
1891.
 Case I–Alfred Smith, age 33, admitted into Guy’s 
Hospital 15 Oct., 1890, for diabetes. He had been there twice 
before in April 1889 and Sept. 1889 for the same disorder. 
On the 2nd occasion, on admission, he was passing 5,040 
grains of sugar a day. After a stay of seven weeks, during 
which he was dieted with gluten bread and the ordinary 
diabetic diet, he left passing 640 grains a day–only 13% as 
much. Describes the positive effect of replacing gluten bread 
with 22 soya biscuits. “While taking soya biscuits this patient 
gained two stone in weight” (1 stone = 14 avoirdupois 
pounds or about 6.35 kg; 8 stones = a hundredweight in 
the Imperial system). “When discharged on this occasion, 
he was passing about 300 grains of sugar a day” compared 
with 600 grains on a previous occasion when treated with 
gluten bread. “We may therefore confi dently say that the 
improvement was rapid and marked on soya bean diet... 
The biscuits produced no diarrhoea [diarrhea] nor other ill 
effect.” A large table with 6 columns shows the patient’s 
daily progress from Oct. 15 to Dec. 20: Date, urine passed 
(fl uid oz.), grains of sugar per oz. of urine, specifi c gravity of 
the urine, total sugar passed in 24 hours, weight of patient (p. 
327-29).
 Case II was the same patient as in Case I, readmitted in 
April 1891. A table shows his daily progress (p. 329-30).
 Case III was George Killick, age 18, admitted to Guy’s 
Hospital on 29 Nov. 1890 and discharged on Jan. 19. A full-
page table shows his daily progress. “We learn, therefore, 
that in this case also, the soya bean diet was quite as effi cient 
as the gluten bread diet, if not more so, in reducing the 
quantity of sugar in the urine, and in diminishing the amount 
and specifi c gravity of the excretion.
 “The general health of the patient improved 
considerably, and the treatment produced no disagreeable 
results.” Address: M.D., Physician to, and Lecturer on 
Materia Medica and Therapeutics, Guy’s Hospital, London.

470. Vorderman, Adolf G. 1893. Analecta op bromatologisch 
gebied. I. [Writings on foods: Mold-fermented foods. 
I.]. Geneeskundig Tijdschrift voor Nederlandsch-Indie 
33(3):343-99. Sept. See p. 350-360. [Dut]
• Summary: The Dutch microbiologist discusses bean 
sprouts (p. 350-54; taôge), light-colored, brown and black 

soybeans (p. 354-56; kadelé poetih, merah, item [Bat. 
maleisch], Licht gekleurde, bruine en zwarte soja-boontjes), 
tofu (p. 356-57; tao-hoe), fi rm or pressed tofu (p. 357-59 
(tao-koa)), ragi (p. 359-60; a traditional inoculum, though 
he does not mention tempeh), tapej (p. 360; [tapeh], Tsao in 
Chinese), arak (p. 369-78).
 His fi rst-hand discussion of tofu and pressed tofu is 
particularly interesting:
 6. Tao-hoe (Chinese; with 2 Chinese characters): The 
tao-hoe and tao-koa consist of bean-based cheese, obtained 
from light colored small soybeans.
 Preferably are used those [soybeans] imported from 
Annam [now part of northern Vietnam], but many of the 
Chinese in Batavia [today’s Jakarta] nowadays, prefer the 
cheaper kadele poetih, originating from Preanger [the region 
on West-Java around Bandung] or the Ommelanden.
 The light colored small soybeans are soaked for a 
duration of 5 hours in river water, after which they have 
swollen to 2 to 3 times their original volume. After being 
cleaned of possible contaminants or foreign matter, they are 
run into a stone mill, not unlike the ones used by Europeans 
to grind paint. One Chinese turns the mill, while another 
pours the soaked beans with hull and all and some water into 
it.
 As a white thin mash the product runs from a small 
gutter to a barrel standing ready.
 This mash is heated in a large iron cauldron above a fi re, 
until it boils thoroughly. The foam is scooped off and after 
cooking the liquid is fi ltered through a cotton cloth. A white 
dough-like mass [okara] remains in the cloth, which smells 
oily, which is sold as duck or chicken feed.
 Page 357: “The liquid, that was fi ltered out and has a 
milky white color, is mixed with a percentage of regular salt 
from Madura. Or with a little burnt gypsum.
 This gypsum comes as stralige (?)” gypsum from China 
and is shipped in in large blocks. As it is specifi cally used for 
the bean-based cheese preparation from small soybeans, in 
the trade in Batavia it is called batoe tao.
 The salt as well as the gypsum change the liquid through 
precipitation into a white gelatinous mass, which has a 
certain consistency after complete cooling, enough to be cut 
from fl at blocks into square pieces. However, this cannot 
be done within two hours after precipitation. Arranged on 
banana leaves and cut into pieces about 10 cm (4 inches) 
long, 7 cm (2.75 inches) wide and 2 cm (0.8 inches) high, 
protected from dust by a white cotton cloth, they are offered 
for sale on the street.
 It does not taste pleasant, a real raw bean taste, but 
mixed with other ingredients the unpleasantness is lost.
 For the preparation of Chinese dishes as well as the 
Indonesian rice table tofu (tao hoe) is used.
 To keep the preparation for a longer period of time, a 
procedure is followed which results in tao koa [pressed tofu].
 7. Tao koa [pressed tofu] (with 2 Chinese characters): 
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By cutting the above-mentioned tofu (tao-hoe) into fl at 
square cakes and dipping them in an extract of turmeric 
(koenjit-rhizoom; Curcuma longa L.) they obtain an intense 
yellow color on the outside. The yellow cakes are then 
wrapped in white cotton square cloths, put under boards 
and exposed to a certain pressure. Usually (p. 358) Chinese 
characters are pressed into them at this point.
 During pressing much water is lost, but because 
of it these cakes keep much longer than cakes of tofu. 
These yellow-colored plant-based cheeses are produced 
and consumed in large quantities by Chinese as well as 
indigenous people and by people of color.
 When considering the diet of weak Indonesian children 
tofu or pressed tofu can be used as an alternative, when 
children refuse to eat eggs, something that is quite common 
here. In my earlier practice I used this successfully. Tofu is 
also imported from China in dried form [dried frozen tofu].
 The cakes from China are larger and fl atter and always 
have the Chinese characters.
 In addition, their surface is darker than those made here 
and fattier too, while their consistency is very tough.
 According to König, Edward Kinch analyzed the Tofu 
(read tao foe) (Footnote: The Keh Chinese pronounce 
the name as tao foe) and found in these freshly made 
preparations:
 89% water,
 5% nitrogen-containing compounds,
 3.5% fat,
 2.1% Nitrogen-free extractive compounds 
[carbohydrates],
 and 0.5% ash;
 while he established the composition of tao-kao on 
page 375 of König (cited elsewhere), sub 4, 2nd paragraph 
determined as frozen tofu, at:
 18.7% water,
 48.5% nitrogen-containing compounds,
 28.5% fat,
 2.6% nitrogen-free extractive compounds,
 and 1.7% ash.
 Page 359: Most likely, the composition of the latter 
preparation is similar to the one from bean-based cheese 
cakes imported from China, but surely not to the one of the 
pressed tofu freshly made here, which must be the same, 
aside from having less water, to regular tofu.
 Translated by Sjon Welters (Montpelier, Vermont).
 Plates at the end show microorganisms for ragi, tapej, 
sugarcane brem, and rice wine.
 Note: This is the earliest Dutch-language document seen 
(April 2013) that uses the term tao-hoe or the term tao-koa to 
refer to tofu. Address: Inspector, civil health department for 
Java and Madura (Inspect. burg. geneesk. dienst voor Java 
en Madoera).

471. St. Louis Post-Dispatch (Missouri). 1893. Use of the 

soya bean. Nov. 12. p. 20.
• Summary: “The use of the Soya bean in the dietary of 
diabetics has recently attracted much attention. Heretofore 
the bean has been used only for culinary purposes, the 
Japanese using a liquid called sooju [shoyu] or soja [soy 
sauce], a condiment which they prepare by fermenting the 
seeds of the Soya bean. The Japanese name of the plant 
is Daidsu [Daizu]. Linnaeus, the great botanist, called it 
Dolichos Soja.”
 The Japanese call the beans Mame, and make ‘miso’ or 
sooju from them. The preparations are used principally in 
cooking meat. In China an emulsion [soymilk] is made from 
the oil of the beans [sic, from the whole beans]. It forms a 
white liquid and is drunk in the districts in which milk is too 
dear for the poor to buy it. The Chinese also make a kind of 
cheese [tofu] from the beans. Soy sauce is exported to and 
used in many European countries. The Dutch call it ‘Zoya.’ 
In the East Indies it is known as ‘Ket Jay’ [sic, ‘Ket Jap’] 
(probably the source of ‘catchup’ or ‘ketchup’). This liquid 
is obtained by fermentation of cakes of roasted barley and 
boiled soya bean. After [the fi rst] fermentation salt is added. 
The whole is kept for two or three years and then the sauce is 
squeezed out of the mass.
 “Bread and biscuit, made from the fl our of the beans, 
have been highly recommended for diabetics on account of 
the low proportion of starch and the high proportion of fat 
and proteid. They are said to be pleasant to the taste. Dr. W. 
Hale White, writing from Guy’s Hospital, London, where he 
has used the bread and biscuit for some time, says: ‘They are 
to patients suffering from diabetes not only a good substitute 
for gluten bread, but they form a pleasant change from it, 
and many patients much prefer the taste of them to gluten 
bread.’”

472. Fesca, Max. 1893. Beitraege zur Kenntniss 
der japanischen Landwirtschaft. II. Specieller theil 
[Contributions to an understanding of Japanese agriculture. 
II. Special part]. Berlin: Paul Parey. ix + 929 p. See 187-203, 
872-73. Also published as vol. 2 of 2 volumes bound in one 
(Paul Parey, 1893). [7 ref. Ger]
• Summary: The chapter on the legumes (Die 
Huelsenfruechte, p. 187-203) is partly a review of the 
literature, with emphasis on soybeans (Daizu, Omame, 
Sojabohne). He begins by noting that for a nation like 
Japanese, where the people live predominantly on plant 
foods (Pfl anzenkost = vegan diet), legumes are of major 
importance for the nutrition of the people, in that they offer 
a substitute for meat. They also supply important nitrogen 
to the soil. A table (p. 188) shows soybean production and 
yield in Japan from 1879 to 1887. The area increased from 
441,699 cho to 466,315. Note: 1 cho = 2.45 acres. Production 
increased from 2,280,135 koku to 3,253,790. Note: 1 koku 
= 180 liters or 47.6 gallons. Yield increased from 5.1 cho/
koku to 7.69. Soybeans like the climate of northeastern Yezzo 
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[Hokkaido]. A table (p. 190) gives the date of planting, 
date of harvest, and days to maturity at Hakodate, Sapporo, 
and Nemuro (all on Hokkaido). Also discusses: Soy sauce 
(Shoyusauce; p. 190), dates for other locations, and fertilizer 
(Düngung) needs (p. 191-92, incl. phosphoric acid, potash, 
wood ashes, straw, and superphosphate). A table (p. 193) 
shows soybean area (in cho), production. and yield in 1887 
in 6 parts of Japan (Yezzo, northern Japan, central Japan 
[which had by far the greatest planted area and production], 
western Japan, Shikoku, Kyushu).
 Also discusses: The extraordinarily high nutritional 
value of the soybean (p. 196), yellow lupins (p. 196), 
defatted soybean cake (Daizukasu, p. 196), shoyu or soy 
sauce, Shoyubohne, and koji (p. 197-99), tofu, Bohnenkäse, 
and Tofumame (p. 199), Kori-Tofu and E. Kinch (p. 199).
 His analysis of shoyu presscake (Shoyukasu) and okara 
(Tofukasu) showed that they contained respectively: Water 
53.6 and 85.7%. Ash: 6.7 and 0.5%. Crude protein: 12.6 and 
3.8%. Crude fat: 13.7 and 1.4%. Nitrogen-free extract: 6.7% 
and 5.4%. Crude fi ber (Rohfaser): 6.7 and 3.2%. Tofukasu 
is a rather good livestock feed, and it is also eaten by poor 
people. The shoyu presscake, although richer in nutrients 
than okara, is used, at most, only in small amounts in feeds 
and then it must be cooked. Living yeast cells in the koji 
can easily cause stomach diseases and problems, and the 
presscake also has a high salt content. Note: This is the 
earliest German-language document seen (June 2013) that 
uses the term Tofukasu to refer to okara.
 Miso (4 types; p. 200-02): (1) White miso (Shiro-Miso: 
Low salt content and short shelf life; keeps for 10 days); 
made with rice koji. Fermented for 3-4 days. (2) Edo Miso 
(Yedo-Miso): Higher salt content, shelf 5-4 months up to 1 
year. Made with rice koji. Fermented for 10 days in summer, 
30 days in winter. (3) Farmhouse miso (Inaka-Miso): Very 
high salt content. Shelf life: About a year; made with barley 
koji. Fermented for about 11-12 months. (4) Sendai miso, 
also known as Red miso (Sendai-miso: auch Aka-Miso 
genannt): Red color and high salt content. Shelf life: several 
years. Made mostly with barley koji. Fermented for 1½ to 2 
years.
 Azuki (Phaseolus radiatus, with planted area, 
production and yield for 1883 and 1884, p. 203).
 A table (p. 873) shows a valuation of Japan’s 
agricultural production for about 17 major crops (Source: 
Japan’s Volkswirtschaft und Staatshaushalt). For each crop, 
the annual production (in koku), the worth per unit, and the 
value of the total crop in yen are given. The most valuable 
crops are: Rice: 40 million koku, 200 million yen. Dehulled 
barley (beschalte Gerste): 7 million koku, 14 million yen. 
Naked barley (nakte Gerste): 5 million koku, 12.5 million 
yen. Soybeans (Sojabohnen): 3 million koku, 12 million yen. 
Wheat (Weizen): 3 million koku, 12 million yen. Address: 
Prof., Dr., Germany.

473. Flagg, Chas. O.; Towar, J.D. 1893. Agricultural 
Division. Rhode Island Agricultural Experiment Station, 
Annual Report 5:129-62. For the year 1892. See p. 149-52, 
156-57. [4 ref]
• Summary: The section titled “Forage Plants” (p. 149-62) 
states: “From Dr. O.C. Wiggin of Keysville, Va. [Virginia], 
was received a small package of Soja beans and two varieties 
of cowpeas... six varieties of Japanese beans [including two 
soja bean varieties, Yamagata Cha daidzu, and Kiyusuke 
daidzu, see p. 157] were received from the Kansas 
Experiment Station.”
 “Soja or Soya Bean. (Soja hispida, natural order 
Leguminosæ).” According to Henderson’s Hand-book of 
Plants (p. 417) “’This is a climbing annual plant allied to 
(Dolichos) (“cow-pea”). It is much cultivated in tropical Asia 
on account of its beans, which are used for preparing a well-
known brown and slightly salt [sic] sauce (Soy) used both in 
Asia and Europe for fl avoring certain dishes, especially beef, 
and supposed to favor digestion.’
 “We believe this plant worthy of trial by those who 
desire a variety of crops for soiling and especially as, 
in common with all the Leguminous plants, it is rich in 
nitrogenous elements. It could easily be cut and stored as 
ensilage...
 “During the early winter a variety of this bean was 
extensively advertised by a party in Missouri as ‘Cole’s 
Domestic Coffee Berry,’ and offered for sale at the 
extravagant price of $3.50 per pound. Its wonderful merit 
as a substitute for coffee was set forth in a ‘dodger’ with 
‘testimonials’ attached. The seed can be purchased of J.M. 
Thorburn & Co., No. 15 John St., New York, or other large 
seed dealers, in small quantities, at 15 cents (15 cts.) per 
pound.”
 A table (p. 151) gives the composition of soja beans, 
red clover, and cowpea plants. Values for the soja bean plant 
are based on three analyses, two grown at the Massachusetts 
Experiment Station in 1889 and cut August 20th and August 
30th, the third grown at the South Carolina Experiment 
Station and cut in full bloom August 5th 1889.”
 Another small table (p. 152) gives the fertilizer 
constituents of the above soja bean plant cut in full 
bloom: Moisture 7.05%. Nitrogen 2.37%. Potash 1.315%. 
Phosphoric acid 0.58%. The crop from one acre of soja 
beans cut and weighed green (27,769.5 lb) has the following 
fertilizing values, based on the value of each constituent: 
Vines $34.54. Roots $4.99. Total: $39.53.
 “For many years the idea has been prevalent among 
the farmers of southern New England that it does not pay 
to sow clover... This condition of things is unfortunate for 
our agriculture in the light of the discovery within recent 
years that the leguminous plants are able to use the nitrogen 
of the atmosphere for their growth through the medium of 
bacteria infesting a nodular growth upon the their roots. All 
the clovers, peas, beans, lupines, vetches, spurry, serradella, 
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and sainfoin belong to this class and are generally cultivated 
for their seeds, for fodder or for green manuring. None other 
of our ordinary fi eld and garden plants, grasses, cereals, 
root crops, vines, etc., have yet been shown to posses any 
such ability to assimilate atmospheric nitrogen, hence are 
dependent for their growth upon the supply of nitrogen 
within the soil and rain water, or supplied by the farmer 
in manure or fertilizers. When purchased, nitrogen is the 
most expensive element, costing more than three times as 
much per pound as potash and more than twice as much 
as phosphoric acid, hence true economy should direct the 
prudent farmer to invest his money in phosphoric acid, 
potash and the seeds of leguminous plants in so far as he 
can use such crops for market, for feeding or for green 
manuring” (p. 155).
 A table titled “Summary of analyses of leguminous 
crops” (p. 157) compares the composition of soja beans, 
cowpeas, and three types of “Japanese beans” (Yamagata 
Cha daidzu, Kiyusuke daidzu, and Black Podded Adzuki). 
The two “daidzu” beans are actually types of soja beans.
 Note 1. This is the earliest document seen (May 2016) 
concerning soybeans in Rhode Island, or the cultivation 
of soybeans in Rhode Island. This document contains the 
earliest date seen for soybeans in Rhode Island, or the 
cultivation of soybeans in Rhode Island (1892). The source 
of these soybeans was Dr. O.C. Wiggin (of Keysville, 
Virginia), and the Kansas Agricultural Experiment Station.
 Note 2. This is the earliest English-language document 
seen (June 2007) that uses the word “nodular” or the word 
“bacteria” (or “bacterium”) in connection with root nodules.
 Note 3. The authors apparently do not realize that 
Yamagata Cha-daidzu and Kiyusuke daidzu are the names 
of soja bean varieties (see table p. 157). Address: 1. B.Sc., 
Director of the Station, Agriculturist, and President of the 
Board; 2. B.Sc., Asst. Agriculturist. Both: Providence, Rhode 
Island.

474. Japan, Dep. of Agriculture and Commerce, Agricultural 
Bureau. 1893. A descriptive catalogue of the agricultural 
products exhibited in the World’s Columbian Exposition. 
Tokyo: Printed by Seishibun-sha. 115 p.
• Summary: The World’s Columbian Exposition was a 
World’s Fair held in Chicago, Illinois, to celebrate the 400th 
anniversary of Christopher Columbus’s arrival in the New 
World in 1492.
 Discusses 38 commercial products, with most divided 
into basic information and products made from the crop. 
Includes: Rice (“The manures applied to rice fi elds” include 
“green manures, farm yard manures, composts, ordures, fi sh 
manures, Sake kasu, Shoyu kasu, rape seed cake, and soy 
bean [cake] {p. 11}), barley (“It is much used as the material 
for making miso. Miso is prepared by pounding together 
boiled soy bean, salt, and the Koji {yeast}* prepared from 
common barley or naked barley; and is one of the most 

common articles of food in Japan.” (Footnote: *”Eurotium 
oryzae). It [barley] is also used for making ame {p. 23}).
 Wheat (“Wheat is used principally for preparing soy 
[sauce], vermicelli, onmen [sic, somen?], undon [sic, udon], 
and several kinds of confectionary” {p. 27}. It is also used 
for making fu or wheat gluten; “Roast ‘fu’ is used as food 
by boiling it with soup, soy, mirin, etc.” {p. 29}), naked 
barley (Hordeum nudum; hadakamugi), Job’s tears (Coix 
lacryma; hatomugi), soy bean (Soja hispida; daidzu), adzuki 
(Phaseolus Radiatus, [azuki]), sasage (Dolichos Umbellatus),
haricot bean (Phaseolus vulgaris), peas, buckwheat 
(“Sobakiri” and “Kôri-soba” are both seasoned with soy 
sauce {p. 46}), rape seed (Brassica chinensis, natane) 
and rape seed oil (natane abura), sesame seeds (yellow 
{kigoma}, white {shirogoma}, and black {kurogoma} are 
displayed) and sesame oil (made from only yellow and white 
sesame), yegoma (Perilla occimoides), hemp, shiitake, chilli 
(Capsicum Longum; tôgarashi; “The fresh unripe fruit and 
leaves of certain varieties are eaten by cooking them with 
soy, sugar, “Katsuwobushi” [katsuobushi],* etc.” {p. 103}). 
Also discusses: Dried daikon (p. 109-11), konjak fl our 
(Conophallus konjak; konniak-ko, konnyaku; “For cooking, 
it is cut into small pieces and boiled with soy, soup, mirin, 
sugar etc.” {p. 112}), kampio (Lagenaria vulgaris; kampio 
[kampyo, kanpyo]; “It is used as an article of food by boiling 
with water, soy, sugar, mirin etc.” {p. 113}), wine.
 Concerning the soy bean: In 1887, the total area of 
arable land devoted to soy bean cultivation is 4,633,152 tan 
(1 tan = 0.245 acre; thus 1,142,472.2 acres or 462.352.16 
hectares). The total production of soy bean in the Empire was 
estimated to be 3,253,790 koku [419,459 metric tons] (1 koku 
= 180 liters, and 1 bushel = 35.2390 liters; thus 585,682,200 
liters = 16,620,284 bushels).
 Note 1. From the above fi gures, a yield of 14.53 bushels 
per acre can be calculated.
 From 1887 to 1891 the price of soybeans per koku 
ranged from 4.180 yen in 1888 to 5.319 yen in 1890. Four 
specimens of soybeans were exhibited:
 No. 24. Green soy bean (awo-daidzu) The produce of 
Akumi-gun, in Yamagata prefecture.
 No. 25. Black soy bean (kuro-daidzu). The produce of 
Sapporo-gun, in Hokkaido. No. 26. Common soy bean. The 
produce of Chikuba-gun, in Ibaraki prefecture. No. 27. Soy 
bean (Itachi-daidzu). The produce of Iruma-gun, in Saitama 
prefecture.
 “Daidzu or soy bean is extensively used in Japan to 
prepare various kinds of foods indispensable for the daily 
meal, such as ‘soy’ or ‘shôyu,’ ‘tamari’ (a kind of soy), tofu, 
and miso. It is also largely used as a food for horses and 
manure [bean cake].
 Note 2. This is the 2nd earliest English-language 
document seen (April 2012) that mentions tamari, which it 
calls “tamari” (not “tamari shoyu”).
 A analysis of the percentage composition of 3 kinds 
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of soy beans analyzed by the Sanitary Experiment Station 
at Tokio is given; Green soy beans have the highest crude 
protein content (42.85% with 12,28% water). White soy 
beans (shiro-daidzu) have the highest ash content (5.00% 
with 13.46% water). Black soy beans have the highest fat 
content (18.26%, and the 2nd highest crude protein content 
40.25%, with 11.09% water). Soy bean (Itachi-daidzu) from 
Saitama prefecture.
 Although daizu is abundantly produced in Japan, since 
its daily consumption by all classes of people is great, it 
is now imported from China and Korea in large quantity. 
However imported soy bean is never used to make fi rst class 
shoyu or soy, since the imported beans are inferior to those 
produced in Japan.
 A table shows the quantity (in kin) and value (in yen) 
of soy bean exported from Japan from 1887 to 1891; 2.1 
million kin were exported in 1889.
 Four specimens of soy sauce are on display. Two 
brands (the trade marks are shown) are made by Mr. Mogi 
Shichirouemon, and two are made by Mr. Mogi Saheiji. All 
are made at Noda-machi, Chiba prefecture, Japan. Brands (a) 
and (c) are of the fi rst quality; brands (b) and (d) are of the 
second quality.
 A table shows the amount of shoyu made in Japan each 
year from 1887 to 1891; the amount ranges from 1,304,551 
koku in 1888 to 1,157,982 koku in 1890. Since 1 koku = 180 
liters, the amount made in 1888 is 234,819,180 liters. The 
total number of shoyu manufacturers in 1889 was 10,682. 
A table shows the price (in yen) of various brands and 
quantities of shoyu from 1887 to 1892. A brief description 
of the process for making shoyu is given. The word “barm” 
is used instead of koji. Either barley or wheat can be used 
with daizu to make the barm. The “mixture is kept for about 
25 months, stirring it occasionally with a paddle, say twice a 
day during winter and three times in summer, and when it is 
fermented to the required degree, soy is extracted by means 
of a soy press. The clear liquid thus obtained is pasteurized 
by heating to about 130º F. and when entirely cooled, it is 
transferred into casks.”
 As shoyu is manufactured from daizu, wheat, etc., “it 
naturally contains a large quantity of albuminous matter. 
Shoyu is used in Japan as table salt is in Europe and 
America; consequently it is indispensable for daily use 
for cooking fi sh, meat, vegetables. etc. It has a remarkable 
merit when applying it in the place of sauces (like 
‘worcestershire’) for beefsteak, fry, stew, etc. It answers 
better than salt when used with cold meat.
 “Japanese soy or ‘Shoyu’ has long been exported to 
various parts of Europe where those who once taste it never 
fail in extolling its fl avour. It is said that in Holland, Japanese 
soy has been used by many people from long years ago 
and highly esteemed by them.” A table shows the chemical 
composition of shoyu.
 “Since the fi ne fl avour of Japanese soy has recently 

become known to people abroad, several trial consignments 
were made both to Europe and America, and the result, 
though it has obtained a high reputation among them, still 
it has not yet become a leading article of export.” A table 
shows the annual amount and value of shoyu exported from 
Japan from 1887 to 1891. It ranges from 1,302.71 koku 
worth 11,091 in 1887 to 3,749.01 koku worth 41,028 yen in 
1891. Thus the exports are growing rapidly.
 Three specimens of tamari are one display, one dilute 
and one concentrated. The fi rst two are made and sold by 
Mr. Ishima Mosaku. The 3rd (regular tamari) is made and 
sold by Mr. Morimoto Chôhachi. All are made at Yokkaichi 
in Miye [Mie] prefecture. Tamari is made chiefl y in the 
prefectures of Miye, Aichi and Gifu [in central Japan]. 
Tamari is very similar to shoyu except that no wheat is used 
in manufacturing tamari.
 Tofu (bean curd): “Tofu is one of the most favourite 
foods of Japanese and sold in all places both in towns and 
villages. The specimen here exhibited is called Yakidofu 
and is prepared by roasting partially dried ‘Tofu’ over a 
charcoal fi re.” “As ‘Tofu,’ sometimes called bean curd, being 
a coagulated vegetable albumen of soy beans, it contains 
a large proportion of nutritious matter, most important to 
human life, especially, to those who subsist mainly upon 
vegetables.” The price of this Yakidofu is 18 yen per 10 
dozen.
 Note 3. This is the earliest English-language document 
seen (April 2013) that mentions grilled tofu, which it calls 
Yakidofu.
 A specimen of Kôri-tôfu or frozen bean curd is 
displayed; it is made in Minami Adzumi-gun, Nagano 
prefecture. “As it can be preserved for many years it is a 
suitable for provision for vessels undertaking long voyages.”
 Concerning adzuki: There are both red adzuki and white 
adzuki. Early varieties are sown in the spring; late varieties 
{called aki-adzuki in the autumn}. “It is mostly used for 
preparing “An”–a pulpy mixture of boiled Adzuki fl our and 
sugar, and in that state is largely used for making various 
kinds of confectionary.” It is also used to make “Sarashi-an 
or refi ned fl our of ‘adzuki,” and “shiruko–a juice prepared by 
boiling the fl our with a suitable quantity of water and adding 
sugar...” Note 4. Shiruko could be described as adzuki bean 
soup with mochi (rice cake).
 Concerning rape seed: “Rape was formerly cultivated 
to a great extent but since the introduction of Kerosene Oil, 
the acreage of its cultivation has been much diminished, yet 
it is grown in nearly all parts of Japan and forms one of the 
important farm crops.”

475. Kaeufl iche Saucen [Commercial sauces (Document 
part)]. 1893. In: F.J. Koenig, ed. 1893. Chemie der 
Menschlichen Nahrungs- und Genussmittel. Zweiter Theil. 
Ihre Herstellung, Zusammensetzung und Beschafftenheit, 
ihre Verfaelschungen und deren Nachweis. Dritte Aufl age 
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[The Chemistry of Human Foods and Stimulants. Vol. 
2. Their Production, Composition and Properties, their 
Falsifi cation and Proof of that. 3rd ed.]. Berlin: J. Springer. 
xvi + 1385 p. See p. 194-95. [3 ref. Ger]
• Summary: The most widely available sauce is Japanese 
shoyu (die “Japanisch Soya,” or Shoya, or Soy), which, in 
Japan, is made by a fermentation process from barley or 
wheat (for the malting {koji} phase), table salt, yeasts, water, 
and mainly out of a soybean variety (Dolichos Soya or Soya 
japonica) cultivated especially for this purpose. The soybean 
has an excellent aroma for this purpose. The composition 
of the soybeans used for this purpose (according to Kellner 
1887) are given.
 For details on the art of making Japanese shoyu, see Vol. 
1, p. 241.
 Shoyu is a very important foodstuff / seasoning 
(Nahrungsmittel) in Japan; it is enjoyed with almost all 
dishes and must partially take the place of meat. Each year in 
Japan about 540 to 720 million liters are manufactured; the 
Japanese enjoy, on average, 60-100 cc of shoyu (Shoya) per 
day.
 The next section is basically a summary of Tahara and 
Kitao (1889) Nagai and Murai found the composition of 
Japanese shoyu to be as follows (in gm per 100 cc): dry 
matter 35.17, total nitrogen 8.93, sugars 4.44, dextrin 4.56, 
alcohol 0.14, volatile acids = acetic acid 0.16 gm, non-
volatile acids = lactic acid 1.08 gm, ash 14.67 gm, specifi c 
weight (relative density) at 21ºC 1.199.
 A large table at the bottom of p. 195 gives a detailed 
nutritional analysis of nine commercial sauces by C. 
Söllscher and F.J. König. These nine include: Essence 
of Anchovies, Harvey-Sauce, Japanese Soya (shoyu), 
Indian Soya, Beefsteak Sauce, and Maggi’s Suppen- und 
Speisegewürze (Seasoning for Soups and Foods). The 
contents of a typical bottle and the relative price are also 
given: Japanese Soya is the most expensive (2.75) and 
Beefsteak Sauce is the least expensive (1.50).
 Note: This is the earliest document seen (June 2015) that 
mentions an HVP sauce product (Maggi’s).

476. Koenig, Franz Joseph. ed. 1893. Chemie der 
menschlichen Nahrungs- und Genussmittel. Zweiter Theil. 
Ihre Herstellung, Zusammensetzung und Beschafftenheit, 
ihre Verfaelschungen und deren Nachweis. Dritte Aufl age 
[The chemistry of human foods and delicacies. Vol. 2. Their 
production, composition and properties, their falsifi cation 
and proof of that. 3rd ed.]. Berlin: Verlag von Julius 
Springer. xvi + 1385 p. See p. 194-95, 389, 486-90, 529-30, 
1044-53, 1071. Illust. Index. 24 cm. [12 ref. Ger]
• Summary: Summaries of early studies on the chemical 
composition of soybeans and various soyfoods, including 
some original studies. Discusses (p. 194-95) commercial 
sauces, including Japanese shoyu (“Japanisch Soya oder 
Shoya oder Soy”). See separate entry.

 Discusses (p. 1044-51) adulteration of coffee and coffee 
substitutes. Under “Coffee made from legumes” (p. 1051) 
we read: “The soybean (compare p. 486) is also used for the 
preparation of a coffee substitute.” A table (p. 1053, based 
on Kornauth) compares the composition of 12 roasted seeds 
and fruits used to make coffee substitutes, including chicory, 
barley, fi gs, soybeans, white lupins, and chufa.
 An illustration (p. 1071) shows different cellular 
layers of the soy bean sprout leaves (Keimblätte)–after an 
illustration by J. Moeller.
 Also discusses: Peanuts (Erdnusse, Arachis, p. 322, 373, 
385, 389, 494, 621, 686, 1051). Sesame seeds (p. 322, 385, 
372, 389, 408, 494). Almonds (p. 322). Hemp (p. 322, 385, 
493). Lupins (p. 372, 385, 389, 490-91, 1050, 1053, 1068-
69). Chufa (Erdmandel, Cyperus esculentus, p. 1051, 1053). 
Address: PhD, Prof. (who teaches but does not have a faculty 
seat or voting rights) at the Royal Academy and Head of the 
Agricultural-Chemical Experiment Station at Muenster, in 
Westphalia, Germany (ordentlicher Honorarprofessor der 
Koeniglichen Akademie und Vorsteher der agric.-chemischen 
Versuchsstation Muenster i. W.).

477. Sagot, Paul Antoine; Raoul, Edouard François Armand. 
1893. Manuel pratique des cultures tropicales et des 
plantations des pays chauds [Practical manual for tropical 
crops (2 vols. in one)]. Paris: Augustin Challamel. xxxii + 
734 p. See p. 151-55. [Fre]
• Summary: In the chapter titled Légumes et Culture 
Potagère, there is a section on soybeans and soyfoods written 
by Edouard Raoul titled “Soja hispida Moench, Pois Soja, 
Pois oléagineux de Chine. Daïzou des Japonais.” It discusses 
the widespread culture of soybeans in southern Asia, China, 
and Japan. “The seed is very rich in oil and in casein soluble 
in water. Its consistency, especially before maturation, is 
very tender and fi ne. Unfortunately it does not have much 
taste of its own. The pod is very small and contains only 2-3 
seeds. It is not easily opened. I prefer soybean seeds having a 
color that is clear fawn-colored or tawny (fauve) or greenish, 
to those which are black.”
 “The plant must be sown from very fresh seeds. The 
germination (in Europe) is often very unequal, and many of 
the seeds don’t develop...
 Page 152: Some seeds sent by me to French Guiana (la 
Guyane) have been cultivated by Mr. Bar au Maroni, and 
have borne fruit, but I don’t have precise details on their 
vegetation or ease of utilization.
 It seems that the plant originated in East Asia and that 
its introduction into India (l’Inde) is rather recent. In China 
and Japan the culture of soybeans has seen the greatest 
development. The Chinese and Japanese extract from 
soybean seeds a vegetal / plant-based cheese, coagulated 
casein (fromage végétal, caséine coagulée), which is 
widely consumed, but it does not please Europeans. They 
also extract oil from the seeds. I am willing to believe that 
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plant-based casein may contain some special digestive and 
nutritive properties, either for healthy people or those who 
suffer from cachexia (cachectique) and I would recommend 
that new studies be carried out on this subject. While the 
custom of an uncivilized or half-civilized people may appear 
disgusting to Europeans, these customs are almost always 
based on an underlying scientifi c fact, and once this fact is 
identifi ed, the custom’s processes can be modifi ed for use by 
Europeans.
 Page 153: Brief descriptions are then given of miso, 
shoyu, tofu (tofou), dried frozen tofu, (kouri-tofou) “which 
is nothing but tofu dried using heat” [sic], and yuba (uba), 
“a product very rich in nitrogenous materials {proteins} 
and fats,” followed by a list of the names of the best-known 
Japanese soybean varieties, and a discussion of the difference 
between Glycine hispida Moench (Kuro mame [black 
soybeans], no mame, kuzu, yama-daizou [wild soybeans]), 
and Glycine soja Siebold et Zuccar. (kiu mame and tsourou-
mame). Typical analyses of the stems and leaves, seeds, 
and entire plants are given based on research conducted by 
M. Joulie. A comparison of the nutritional value of soya 
and wheat is given based on the research of Wechler in 
Austria and Messrs. Fremy, Müntz and Pellet in France. Dr. 
Menudier uses soy fl our in diabetic diets.
 In the brief description of tofu (p. 153) it is stated that 
it is a cheese obtained by the coagulation of juice (suc) 
obtained by pressure from the soybean. The French word 
suc is an unusual word to use for soymilk. Hervé Berbille 
writes (Dec. 2014): “This is the fi rst time I have ever seen 
the word suc used to refer to soymilk. Google gives ‘juice’ 
as a translation of ‘suc’, but I do not like it because ‘juice’ 
also refers to jus in French, as jus and suc are not rigorously 
synonyms. For example, if you talk about orange juice as 
suc, it evokes more likely a liquid that appears spontaneously 
from a freshly cut vegetable, like lettuce for example. 
However suc is not necessarily an edible liquid.”
 The soybean (soja) is also discussed briefl y on pages 
124, 165, and 534.
 Also discusses: Winged beans (p. 149-50; Psophocarpus 
tetragonolobus Dec., Dolichos tetragonolobus L., Pois 
carré). Peanuts (p. 150-51; Arachide, Arachis hypogæa). 
Bambarra groundnuts (p. 151; Voandzou, Voandzeia 
subterranea Dup. Th.).
 The title page also states: Ouvrage publié après sa 
mort, complété et mis à jour par E. Raoul, Pharmacien en 
Chef du Corps de Santé des Colonies. Professeur du Corps 
de Productions et Cultures Tropicales a l’École Coloniale. 
Membre du Conseil Supérieur de Sante des Colonies et Pays 
de Protectorat
 Préface par M. Maxime Cornu, Professeur-
Administrateur au Muséum d’histoire naturelle de Paris. 
(A work published after his death and updated by E. Raoul, 
Pharmacist in Chief of the Health Service of the Colonies. 
Professor of the course on Tropical Productions and Cultures 

at the Colonial School, member of the High Council for 
Colonies and Protectorates.
 Preface by M. Maxime Cornu, Professor-Administrator 
at the Natural History Museum of Paris).
 Note 1. This is the earliest document seen (May 2009) 
concerning soybeans in French Guiana, or the cultivation 
of soybeans in French Guiana. This document contains the 
earliest date seen for soybeans in French Guiana, or the 
cultivation of soybeans in French Guiana (1893). The source 
of these soybeans was Prof. E. Raoul, who was apparently in 
France.
 Note 2. This is the earliest French-language document 
seen (April 2013) that uses the term kouri-tofou to refer to 
dried-frozen tofu.
 Note 3. Sagot lived 1821-1888.
 Note 4: This is the earliest document seen (Nov. 2003) 
concerning general information on soybean production in the 
tropics.
 Note 5. Notice that “kuzu” is given as a name for the 
wild soybean in Japan.
 Note: Translated by Elise Kruidenier, Seattle, 
Washington. Address: 1. Doctor of Medicine, Former 
Surgeon of the Navy, Former Professor of Natural History at 
the Special Normal School of Cluny (Docteur en Médecine, 
Ancien Chirurgien de la Marine, Ancien Professeur 
d’Histoire Naturelle a l’École Normale Speciale de Cluny); 
2. Head Pharmacist of the Colonial Medical Corps, Professor 
of the Course on Tropical Productions and Crops at the 
Colonial School (Pharmacien en Chef du Corps de Santé des 
Colonies. Professeur du Cours de Productions et Cultures 
Tropicales a l’École Coloniale).

478. Semler, Heinrich. 1893. Die tropische Agrikultur: 
Ein Handbuch fuer Pfl anzer und Kaufl eute. Vierter Band. 
Zweite Haelfte [Tropical agriculture: A handbook for 
planters and buyers. Vol. 4, second half]. Wismar, Germany: 
Hinstorff’sche Hofbuchhandlung Verlagsconto. xiv + p. 393-
880. See vol. 4:2, p. 475-78. Illust. 24 cm. [ soy ref. Ger]
• Summary: In the long, 30-chapter section on fodder crops, 
chapter 28 (p. 475-78) is about Soybeans (Sojabohnen–Soja 
hispida oder Glycine Soja). Contains one non-original 
illustration of the soybean plant with many pods (p. 477). 
A table (p. 476) compares the nutritional composition of 
soybeans (Soja), peas, beans, lupines, linseed, lean oxen 
meat, and fatty mutton. Soybeans have the highest content of 
protein (Stickstoff haltige Stoffe; 37.8%) of all. In German, 
protein is called “fl esh-building stuff” (fl eischbildenden 
Stoffen). They also have the highest content of fat (20.9%) of 
the various seeds. The soybean can be used as both a human 
food and as a livestock feed. When used as a human food, 
the beans must be simmered for at least 24-36 hours (p. 478).
 Also discusses: Lucerne (Medicago sativa, p. 417-25). 
Earth almonds (Cyperus esculentus or Erdmandeln, p. 483-
85). Note: Heinrich Semler lived 1841-1888. He died of a 
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fever in Zanzibar, German East Africa, fi ve years before this 
book was published. Address: Germany.

479. Westeroode, W. de Wolff van. 1893. Inlandsche 
plantennamen [Indigenous plant names (in the Dutch East 
Indies); Glycine Soja (“kadeleh”)]. Teysmannia (Batavia 
[Jakarta]) 4:23-30. See p. 25-26. [Dut]
• Summary: Mentions Glycine Soja (“kadeleh”). The 
Ngoko-Javanese is “kadele” or “kedele,” the kromo- 
“kedang-soel”, the same in East as in Central Java. The 
soy (kedele) beans deserve a precise pharmacological 
investigation in view of the surprising results given by the 
soy product ketjap [Indonesian soy sauce] against persistent 
malaria, which cannot be cured by other means. Address: 
Indonesia.

480. Emery, F.E.; Kilgore, B.W. 1894. Digestion 
experiments: With soy bean hay, cat-tail millet, Johnson 
grass hay, sorghum fodder and bagasse, peanut-vine hay, 
cotton-seed meal, cotton-seed hulls, crimson clover hay, corn 
meal, corn-and-cob meal, and corn silage. North Carolina 
Agricultural Experiment Station, Bulletin No. 97. p. 85-102. 
Jan. 30. See p. 90-91, 95-96, 101-02.
• Summary: In February and March 1893 a black goat and a 
spotted grade Jersey heifer (a cow named “Spot”) were fed 
soy (soja) bean hay for 14 days. The section titled “Summary 
of results” (p. 91) states that the results of two investigations, 
this year and last, show both soy bean silage and hay “to be 
most valuable and highly nutritious fodders. As the soy bean 
is a leguminous, or nitrogen gathering plant, it is hoped that 
its cultivation and use will greatly increase.”
 Tables show: (A) Composition of foods used in 
experiments (p. 95), including soy bean hay. (B) Coeffi cients 
of digestibility and nutritive ratios (p. 96). Based on 2 
determinations, soy bean hay has a nutritive ratio of 3.55; 
71.08% of the protein is digested, and 54.18% of the 
albuminoids. (I) Composition of soy bean hay, waste, and 

solid excrement (p. 102). (II) Nutrients consumed and 
excreted in ounces, with percentages digested (for the black 
goat and Jersey cow separately) (p. 102).
 An illustration (facing page 101) shows two goats, 
one black and one white, standing side by side in separate 
wooden stalls.
 Note 1. This is the earliest U.S. agricultural experiment 
station publication or Bulletin seen (June 2014) with the 
word “soy” in the title or subtitle; it is in the subtitle.
 Note 2. This is the earliest document seen (June 2010) 
with the term “soy bean hay” in the title or subtitle. Address: 
1. Agriculturist; 2. Asst. Chemist. Both: Raleigh, North 
Carolina.

481. Brooks, William P. 1894. The Agricultural Division. 
Massachusetts (Hatch) Agricultural Experiment Station, 
Annual Report 6:9-14. Jan.
• Summary: This section begins: “The experimental work 
of the past season has been more extensive than in any 
previous year; but, owing to the early date at which this 
report is made, it is impossible to present many results in a 
satisfactory manner. Our corn, soya bean and millet crops 
are not yet harvested; our silo, though fi lled, cannot be 
opened;...”
 “The millets, Panicum crus galli and miliaceum, have 
had more extended trial this season as crops for green fodder 
and ensilage... They were put into the silo September 18 and 
19, in alternate layers with soya beans.
 “We have cultivated in small amounts some twenty 
varieties of soya and other Japanese beans the past season, 
but these are not yet all harvested. It is thought that the early 
white and the medium green and black [i.e., medium black] 
varieties fi rst cultivated here will prove as valuable as any. 
The fi rst gives a fi ne yield of seed. The others have ripened 
perfectly for the last 5 years, but are a little late for this 
section. They appear to be valuable varieties for fodder or for 
ensilage.
 “The appearance of tubercles which are known to be 
connected with the assimilation of atmospheric nitrogen 
upon the roots of some varieties under the cultivation last 
year and not upon others led us to undertake investigations 
to determine the causes of this difference. A crop with these 
tubercles upon its roots can take free nitrogen from the air, 
but without them it is powerless to do so; hence the interest 
of the inquiry.”
 Soya-bean meal (ground soya beans) is compared with 
cotton-seed meal in feeding two lots of dairy cows during 
two periods of three weeks each. The yields of milk and 
butter for the two lots of cows were practically the same 
although “The cows on the soya-bean meal gave rather the 
most milk.” Chemical analyses showed the cream from the 
cows fed soya-bean meal to be the richer, containing 17.83 
per cent butter fat compared with 17.09 per cent for cows 
fed cotton-seed meal. The butter made from the cows that 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    288

© Copyright Soyinfo Center 2021

were fed cotton-seed meal was fi ner in texture but appeared 
greasy, while that from the cows fed soya bean meal was 
thought to have a more agreeable texture and fl avor. Soya 
beans of the “early white variety” were sold at cost to 
farmers in the state.
 Note 1. This report describes the fi rst feeding test 
conducted in the USA on milch cows (Wiggans 1934, p. 9); 
A very early use of ground soya beans (not defatted meal) for 
livestock feed.
 Note 2. This is the earliest document seen (Aug. 1999) 
that uses the term “medium black” (although written in 
lowercase letters) in connection with soybeans (one of two 
documents).

482. Crocker, C.S. 1894. Compilation of analyses of fodder 
articles, fruits, sugar-producing plants, dairy products, etc. 
made at Amherst, Mass., 1868-1894. Massachusetts State 
Agricultural Experiment Station, Annual Report of the Board 
of Control 11:347-365. For the year 1893. Jan. See p. 349, 
351-52, 354-55, 358, 361, 363.
• Summary: In Section A, “Analyses of fodder articles,” the 
following analyses are given (p. 348-55): I. Green fodders–
Corn and soja bean ensilage. Soja bean [whole plant] (Soja 
hispida). Soja bean (early white). Soja bean (early green). 
Soja bean (medium black). Soja bean (late). Serradella 
(Ornithopus sativus Brot.). White lupine (Lupinus albus). 
Yellow lupine (Lupinus lutens).
 II. Hay and dry coarse fodders–Blue melilot (Melilotus 
coerulea Desr.), Sainfoin (Onobrychis sativa), Sulla 
(Hedysarum coronarium), Summer rape (Brassica napu), 
Soja bean, Soja-bean straw.
 IV. Grains, seeds, fruits, etc.–Soja beans. Red adzinki 
[azuki] beans. Daidzu beans. V. Flour and meal–Soja-bean 
meal (average 18.17% fat). VI. By-products and refuse–
Gluten meal (avg. 9.13% fat), Gluten meal (Chicago) (avg. 
7.89% fat).
 For each product the following statistics are given: 
Number of analyses. Dry matter (Max., min., avg.). 
Percentage protein (Max., min., avg.). Percentage fat (Max., 
min., avg.). Percentage nitrogen-free extract (Max., min., 
avg.). Percentage fi bre (Max., min., avg.). Ash.
 In section B, “Analysis of fodder articles with reference 
to fertilizing ingredients,” the following analyses are given 
(p. 358-21): I. Green fodders–Corn and soja bean ensilage. 
Soja bean. Soja bean (early white). Soja bean (early green). 
Soja bean (medium black). Soja bean (late). White lupine. 
Yellow lupine. II. Hay and dry coarse fodders–Soja bean. 
Soja-bean straw. IV. Grains–Soja beans. Red adzinki [azuki] 
beans. White adzinki beans. Daidzu beans. V. Flour and 
meal–Soja-bean meal.
 For each product, the following are given: Number 
of analyses. Moisture. Nitrogen. Ash. Potassium oxide. 
Sodium oxide. Calcium oxide. Magnesium oxide. Ferric 
oxide. Phosphoric acid. Insoluble matter. Valuation per 2,000 

pounds, based on the following prices per pound of essential 
fertilizing ingredients: Nitrogen 17½ cents, potassium oxide 
5½ cents, phosphoric acid 5 cents.
 Note: This is the earliest document seen (Sept. 2004) 
that uses the term “medium black” (though written in 
lowercase letters) in connection with soybeans (one of two 
documents). Address: B.S., Asst. in General and Analytical 
Chemistry, Amherst, Massachusetts.

483. Goessmann, Charles A. 1894. Field experiments: 4. 
Experiments with a variety of new forage crops (1893). 
Massachusetts State Agricultural Experiment Station, Annual 
Report of the Board of Control 11:183, 212-20. For the year 
1893. Jan. See p. 212-14, 218-20.
• Summary: Among the 20 forage crops tested on Field D 
were late-maturing soja bean early-maturing white soja bean, 
and early-maturing black soja bean–each with the scientifi c 
name Soja hispida. Concerning late-maturing soja bean: Two 
rows were planted. “The seed was obtained of J.M. Thorburn 
[seedsman] of New York City, at eight cents per pound.” 
Early-maturing white soja bean (Soja hispida, ten rows. 
“This variety has served us well for several years as hay and 
ensilage” (see previous reports)). Early-maturing black soja 
bean (Soja hispida, fi ve rows). The three varieties of soja 
beans were sown on May 19. Also tested were: Three types 
of buckwheat (common, Japanese, and silver-hull), white and 
yellow lupine, prickly comfrey, and sainfoin.
 Page 218 gives a nutritional analysis of soja beans (with 
pods forming; the color is not mentioned) and its fertilizing 
constituents.
 A photo (on an unnumbered page after p. 218) shows 
an early-maturing soja bean, with pods formed, in a pot on a 
table in September 1893. Address: Ph.D., LL.D., Director of 
the Station and Chemist, Amherst, Massachusetts.

484. Lindsey, J.B. 1894. Feeding experiments. II. Fourth 
feeding experiment with steers. 1892-93. Massachusetts 
State Agricultural Experiment Station, Annual Report of the 
Board of Control 11:11, 57-76. For the year 1893. Jan. See p. 
65-76.
• Summary: Goal: To ascertain, if possible, those rations 
(i.e. combination of feeds) that would produce the greatest 
growth for the least outlay of money. Among the fodders 
fed to two steers was corn and soja-bean ensilage. A table 
of analysis (p. 65) gives its composition and the value of 
its fertilizing constituents. In the ration fed from Jan. 16 to 
Feb. 28 corn and soja-bean ensilage was the main ingredient. 
“The fi nancial statement shows that, excluding the cost of 
labor, the coarse fodder articles and grains have been sold at 
market rates, and have been a trifl e more than paid for in the 
value of the beef and of the manure produced... The average 
gain for the entire experiment (467 days) was 1.37 pounds, 
and the dry matter required to produce 1 pound of gain was 
10.82 pounds.”
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 Note: This is the earliest document seen (July 2002) 
concerning the feeding of soybeans to cattle (steers) for the 
clearly stated purpose of fattening them to produce beef 
or meat. Address: Ph.D., Assoc. Chemist (Feeding Dep.), 
Amherst.

485. Schulze, E.; Frankfurt, S. 1894. Ueber die Verbreitung 
des Rohrzuckers in den Pfl anzensamen [On the distribution 
of sucrose in plant seeds]. Berichte der Deutschen 
Chemischen Gesellschaft 27(1):62-64. [Ger]
• Summary: Mentions the soybean (der Sojabohne; Soja 
hispida). Proves that soybeans contain sucrose. Address: 
Agrikulturische Laboratorium des Polytechnikums, Zurich, 
Switzerland.

486. Schlegel, Gustave; Cordier, Henri. 1894. The Chinese 
bean-curd and soy and the soya-bread of Mr. Lecerf. I. Tofu. 
T’oung Pao (General Newspaper) 5:135-46. March. [11 ref. 
Eng]
• Summary: “Of late these Chinese preparations have again 
attracted the notice of Europeans. The Temps in France 
published last November [sic, April 8, 1893] a note upon the 
subject after an article in the Avenir de Diego-Suarez of 2 
March 1893, and Dr. Vorderman, of the civil medical service 
in Java and Madura... We will add to these notices what is 
written about the subject by the Chinese themselves.
 “I. Tao-fu or Bean Curd. According to ‘Collected 
Omissions of Sieh-choh’ nothing had been ever heard of 
the confection of bean-curd before or after the period of the 
three dynasties of antiquity (B.C. 2205-250), and it was only 
mentioned for the fi rst time in the work of Liu-ngan [Liu An] 
king of Hoai-nan [Huai Nan] of the Han (second century 
before our era) Cf. Mayers, Chinese Readers Manual, No. 
412, Cap. 24.”
 “The Tao-fu or Bean-curd was also called ‘Leguminous 
milk’, and was prepared by boiling curds or milk from beans.
 “It is further related that when Shi-tsih [pinyin: Shi Ji] 
was governor of Ts’ing-yang [pinyin: Qing Yang] (Latitude 
30º45’, Longitude 115º26’) he, in order to purify himself 
and to rouse the population, did not permit himself the use 
of meat, but bought every day in the market several pieces 
of bean curd, so that the townpeople called these curds ‘The 
little slaughtered sheep.’
 “The bean of which this curd is prepared is known 
in science by the name of Soja hispida, and has been 
imported in the form of a meat-sauce from Japan to Europe 
under its japanese name of Sho-yu, the corrupted japanese 
pronunciation of the chinese tsiang yu or ‘relish-oil’ which 
this sauce bears in some parts of China, and which has been 
further corrupted by the Dutch into Soja, by which name 
(also written soya and soy) it became known all over Europe. 
We will return to this by and by.
 “According to Dr. Vorderman (loc. cit. p. 354) the 
soy-beans are distinguished in light-colored (cream-color, 

straw-yellow, light ochre-yellow and amber-yellow), 
brown and black. The fi rst two sorts are roundish, the last 
either roundish or oblong, as they come from the one or 
the other variety of the plant. Accordingly, the plant with 
roundish seeds is called Soja hispida, tumida and that with 
oblong seeds Soja hispida, platycarpa, amounting, with 
the differences in color, to four varieties: 1. Soja hispida, 
tumida Beta pallida; 2. Soja hispida, tumida Beta atrospuma 
[atrosperma]; 3. Soja hispida, tumida Beta castanea; 4. Soja 
hispida, platycarpa Beta melanosperma.
 “No. 2 and 4 are black and serve especially for the 
fabrication of Soy or Ketchup, whilst No. 1 (pale-yellow) 
and No. 3 (brown) are used for other culinary purposes.
 “Since the Vienna [Austria] exhibition of 1873, when 
several samples of Chinese, Japanese and Indian soybeans 
were exhibited, their great nutritive proprieties and richness 
of azote [nitrogen] and fat have been shown by chemical 
analysis, and the culture of this plant has been largely 
introduced into Europe, especially in Hungary.”
 Note 1. This is the earliest English-language document 
seen (July 2003) that contains the word “soybeans”–spelled 
as one word.
 König in his work Die menschlichen Nahrungs und 
Genussmittel, 2nd Ed., Vol. II, p. 372, gives an analysis of 
the composition of 4 types of soybeans. “Dr. Vorderman says 
that he has not been able to detect amylum [starch] in the 
Soybeans of Java, China and Annam in applying the reaction 
of jodium [iodine] upon the section of the bean. The texture 
of the cotyledons consists principally of oblong, radiating 
parenchyme-cells, about fi ve times longer than broad.
 Note 2. This is the earliest English-language document 
seen (Oct. 2004) that uses the word “cotyledons” in 
connection with soybeans.
 “II. Tao-kan or Preserved Bean Curd. The Chinese make 
of the Soy-beans two preparations, one called in Java Tao-
hu and the other Tao-toa. They both consist of leguminous 
cheese, obtained from the light-brown beans, principally 
those obtained from Annam. But at present many Chinese 
in Batavia prefer the so much cheaper kadele putih grown in 
the Preanger and the Ommelanden (circumjacent territory of 
Batavia).
 “These lightcolored beans are macerated during fi ve 
hours in rainwater, when they swell up to about twice or 
thrice their original size. After having been cleansed from 
accidental dirt or admixtures, they are ground in a stone 
handmill, very much resembling that in which Europeans 
ground colors. One Chinese turns the mill, whilst the other 
throws the macerated beans, still in their husk, with a little 
water into the mill, so that the stuff runs as a white, thin 
mass, by a small gutter, into a tub prepared for its reception. 
This mass is then heated upon the fi re in a large iron open 
cauldron, until it reaches the boiling-point. The froth is 
skimmed, and the fl uid strained, after boiling, through a 
cotton cloth, in which a white, doughy residu [sic, residue 
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= okara] remains, having a peculiar oily smell, and which 
serves as food for ducks and fowl.
 “The fi ltrated fl uid, which has a milkwhite color, is 
mixed, whilst it is being cooled, with a certain proportion of 
common Madura-salt or with a little calcined gypsum.
 Note 3. This is the earliest English-language document 
seen (Aug. 2013) that refers to soymilk, which it calls the 
“milk from beans” and “The fi ltrated fl uid, which has a 
milkwhite color...”
 “This gypsum is imported from China in the form of 
large lumps of radiated gypsum. As it is specially used 
for preparing the leguminous cheese of the soybeans, it is 
called by traders in Batavia by the Malay-Chinese hybrid 
word Batu-tao i.e. ‘bean-stone.’\ “The salt (or, as in China, 
the chloride of magnesium) and gypsum change the juice, 
by precipitation of the legumine [legumin], into a white, 
gelatineous [gelatinous] mass, which, when suffi ciently 
cooled, obtains a certain consistency, allowing it to be cut 
into fl at square pieces. This can, however, not be done for 
after two hours after the precipitation. These squares are then 
laid upon plantain-leaves protected by a white cotton cloth 
against dust, and hawked about in the streets.
 “They have an unpleasant raw bean-fl avor, but when 
mixed with other victuals, this taste is lost. It is used as well 
in the preparation of Chinese victuals, as in that of the so-
called Indian rice-dish.
 “In order to preserve the tao-fu for continuous use, it is 
made to tao-koa (or dried beans) by the following method.
 “The tao-fu, cut into fl at squares, is plunged into a 
decoctum of Curcuma longa, which colours it intense yellow. 
These yellow cakes are then wrapped up in white square 
pieces of cotton, laid between boards and exposed to a 
certain pressure. Generally they are at the same time stamped 
with Chinese characters.
 “By this pressure a good deal of water is lost, but the 
cakes can be preserved much longer.
 “Dr. Vorderman says that both tao-fu and tao-koa can be 
successfully used in the nourishment of feeble children, who 
refuse to take eggs. Tao-koa is also imported from China, but 
these cakes are much larger than those prepared in Java, and 
are always stamped with Chinese characters.”
 Note 4. This is the earliest document seen (Aug. 2002) 
that mentions Liu An of Huai Nan in connection with tofu.
 Note 5. This is the earliest English-language document 
seen (April 2013) that uses the word “Tao-fu” (or “Tao fu”), 
or the word “Tao-hu” (or “Tao hu”), or the word “Tao-kan” 
(or Tao kan”) to refer to Chinese-style tofu.
 Note 6. This is the earliest English-language document 
seen (Sept. 2004) that uses the term “pale-yellow” or the 
term “straw-yellow” to describe the color of soybean seeds.
 Note 7. An article in this same issue, titled “The Chinese 
in Boston” [Massachusetts], notes that presently “1,000 
Chinese live in Boston, of which 700 work in the 180 
laundries, and about 300 are merchants and traffi ckers, all 

dwelling on Harrison Ave. Here one also fi nds 63 gambling 
dens (or houses of ill repute) and several others where 
opium is smoked–visited in part by the most vile class of 
Americans.”
 Note 8. We wonder if there wasn’t at least one tofu shop 
in Boston at this time. Address: 1. Professeur de Chinois 
à l’Universite de Leide [Leiden]; 2. Professeur à l’Ecole 
spéciale des Langues orientales vivantes et à l’Ecole libre 
des Sciences politiques à Paris.

487. Schlegel, Gustave; Cordier, Henri. 1894. The Chinese 
bean-curd and soy and the soya-bread of Mr. Lecerf. IV. The 
soyabread of Mr. Lecerf. T’oung Pao (General Newspaper) 
5:135-46. March. See p. 144-46. [5 ref. Eng]
• Summary: “The high nutritive properties of the Soybean 
have induced the Europeans to introduce its culture into 
Europe, and since some years a kind of bread has been 
baked of it for the use of the sufferers of Diabetes or sugar-
consumption.” Note 1. This is the 2nd earliest English-
language document seen (July 2003) that contains the word 
“Soybean” (or “soybean”)–spelled as one word.
 “After the exposition in Vienna in 1873, attention was 
drawn upon the Soya by Mr. Haberland [Haberlandt] and 
Count Cettems [sic, Heinrich Attems], and in April 1888, Mr. 
Lecerf, a Paris chemist, called the attention of the Société 
de Médecine upon the services which this leguminose could 
render to sufferers of diabetes and obesity. It is known that 
with obese people it are the amylaceous substances which 
are changed into fat by the digestive functions. The sufferers 
of obesity are able to absorbe [sic] all fat substances without 
seeing their “embon-point” [plumpness] augment; for, 
as has been shown by Eberstein, fat substances are never 
assimilated, but they are decomposed in order to serve the 
functions of respiration and to supply the human body with 
heat.
 “Mr. Lecerf’s proposal met with success, and professor 
Dujardin-Beaumetz, having fi rstly tried the bread invented 
by Mr. Lecerf in the hospital Cochin, offered, in the sitting 
of 19 May 1888 of the Académie de Médecine, samples of 
the Soya-bread Lecerf fabricated without any admixture of 
foreign fl ours, and proposed to substitute it for the gluten-
bread in the alimentation of diabetics.
 “Later on, Doctor Blondel published a very interesting 
study of the Soya, and showed the nearly complete absence 
of amylum [starch] in its tissues.
 “We let follow here a comparative table of the chemical 
composition of Soya compared to that of wheat and lean 
beef according to the analysis of Messr. [sic, Messrs.] 
Boussingault, Lehmann and Pellet... These ciphers show the 
superiority of Soya above all known alimentary substances.
 “Before the introduction of the soya-fl our into the 
therapeutic treatment, the ordinary bread and even the 
gluten-bread were a serious obstacle in the diet followed 
by sufferers of diabetes, and this on account of the amylum 
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which they contain: ordinary bread containing 60% of 
amylum and gluten-bread 15%; whilst Soya-bread only 
contains an insignifi cant percentage (3%) of amylum; and, 
as it also contains a small quantity of bi-carbonate of soda, 
dispenses the patients of drinking Vichy or Karlsbad waters.”
 “Strange to say, however, the fabric [factory] for Soya-
bread established by Mr. Lecerf had to shut up on account 
of the limited sale of its produce. He sold his patent to 
Messieurs Peitz & Co., druggists and chemists in Paris (98 
Place Beauvau), who have also placed a depot of their bread 
in the ‘Grande Pharmacie hygenique Desvilles’, 24 Rue 
Etienne-Marcel, and who sell this bread at the price of 50 
centimes (5 pence).”
 Holland was the fi rst country which followed in 
the wake, and Mr. G.C.F. Koehler in Amsterdam (29 
Weesperstraat) fabricates even a superior kind of Soya-bread, 
containing less oil than the Paris bread [made by Mr. Lecerf 
and later by Messieurs Peitz & Co.], and therefore more 
palatable than the latter, for 40 cents (= 8 pence). But his 
breads are double the size of Paris ones, and, consequently, 
relatively cheaper.
 “To the great shame, however, of Germany, Austria 
and Great-Britain, this highly benefi cial and nutritive bread 
seems to be totally unknown and ignored in these respective 
countries. In London no baker, druggist or chemist had ever 
heard of it, and I could only get a kind of échaudé de gluten 
fabricated in Paris, and tasting like old dry sponge; and this 
in a town, where are some fi ve-thousand of sufferers of 
diabetes!!...
 “It seems to us imperative that in each larger town of 
Europe and America special bakeries for the fabrication 
of Soya-bread and Soya-fl our be established. We can 
recommend it by our own experience of fi ve years to all 
sufferers of Diabetes and Obesity as a most wholesome and 
welcome article of food.”
 Note 2. This is the earliest English-language document 
seen (Jan. 2019) that uses the term “soya-fl our.” Address: 1. 
Professeur de Chinois à l’Universite de Leide [Leiden]; 2. 
Professeur à l’Ecole spéciale des Langues orientales vivantes 
et à l’Ecole libre des Sciences politiques à Paris.

488. New-York Tribune. 1894. Experiments with the peanut. 
April 15. p. 8.
• Summary: “Washington [DC], April 14.–The United States 
Consul-General at Frankfort [Frankfurt, Germany], Frank 
Mason, has forwarded a report, founded on researches and 
experiments recently made by the German Government, 
upon the use of the peanut. Four samples, according to the 
report–peanut grits, peanut fl our, peanut biscuit, and diabetic 
chocolate biscuit–were used. These were tried in a public 
hospital in Berlin, and supplied as food to 120 patients. More 
than half found peanut soup made from grits palatable and 
excellent and ate gladly. Its durability surpasses even that of 
the hitherto unequalled ‘soja beans’ of Japan and China.”

 Note: See Mason 1894 for details about the report.

489. Villon, A.M. 1894. Le pain asiatique [Asian bread]. 
Revue de Chimie Industrielle (et le Moniteur Scientifi que, 
Quesneville) (Paris) 5(52):73-74. April 15. [Fre]
• Summary: This bread, which one can see at a glance is a 
totally new commercial product, is reserved specially for 
diabetics and is destined to replace gluten bread as well as a 
more recent product: the aleuronnat.
 Tables show: (1) The nutritional / chemical composition 
of beef versus soybeans, which are called “Haricot chinois.” 
(2) The average composition of soy bread: Water 45%, 
nitrogenous substance 20.168%. Fats 9.350%. Starches and 
sugars 2.794%. Phosphoric acid 0.863%.
 (3) The nutritional composition of soy bread on an “as 
is” basis (32.7% moisture, 15.01% protein) and on a dry 
weight basis (22.31% protein). (4) The composition of wheat 
bread on an “as is” basis (34.95% moisture, 6.16% protein) 
and on a dry weight basis (9.46% protein). Address: Editor in 
Chief.

490. Allen, E.W. 1894. Leguminous plants for green 
manuring and for feeding. Farmers’ Bulletin (USDA) No. 16. 
24 p. April. See p. 12.
• Summary: The section titled “Composition of green 
leguminous crops” contains a table showing 12 such crops, 
including Soja bean, serradella, white lupine, and yellow 
lupine.
 The section titled “Green manuring compared with 
feeding the crop” (p. 19-20) contains a table on “Crops for 
soiling in central Connecticut” that mentions Soja beans, 
clover rowen, and rowen grass.
 The section titled “Value of leguminous crops for 
feeding” (p. 20-22) contains two tables, both of which list 
Soja bean: (1) “Average composition of hay from grasses and 
leguminous crops” and “Relative yield of food and fertilizing 
material in crops of hay from grasses and leguminous crops.” 
Hay from the soja bean contains: Water 6.3%, protein 14.5%, 
carbohydrates 66.6%, and fat 5.6%.
 The section titled “Some crops for green manuring” 
has a subsection on “Lupines” (p. 12) which begins: 
“The three species of lupines more commonly grown are 
the white, the yellow, and the blue lupine... The seed is 
extremely nitrogenous and in Europe is used for cattle 
food. As it contains a bitter alkaloid injurious to animals it 
must be disembittered before feeding. Kellner’s process of 
disembittering lupine seeds consists in soaking the seed in 
water for twenty-four hours, with frequent changes of water, 
steaming for one hour, and then extracting for two days, with 
frequent stirring. In the latter operation the discolored water 
is drawn off frequently and fresh water added.”
 “Summary: (1) Green manuring improves the physical 
properties of the soil by making the soil more porous and 
adding to its supply of humus. It brings up the dormant 
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plant food from deep down in the soil and deposits it near 
the surface, where it can be used by plants feeding near the 
surface.”
 “Hay from leguminous crops is about twice as rich in 
protein as hay from grasses.”
 Note 1. This is the earliest English-language document 
seen (Jan. 2005) with the term “green manuring” (or any 
related term) in the title in connection with soybeans.
 Note 2. The date of publication does not appear on this 
bulletin, but is found on page 2 of the next bulletin (No. 17) 
in a list of Farmers’ Bulletins. Address: Ph.D., Asst. Director 
of the Offi ce of Experiment Stations.

491. Shimada, Koichi. 1894. Kansai shôyu oyobi tamari 
shiken seiseki [Results of tests on shoyu and tamari from 
Kansai, or Western Japan]. Yakugaku Zasshi (J. of the 
Pharmaceutical Society of Japan) No. 146. p. 297-327. 
April. [Jap]
• Summary: Early information on the chemical composition 
of soy sauce in Japan. The term “tamari” (with furigana 
attached) is written with the characters “kuki” plus “sho or 
chiang.” Very revealing.

492. Plumb, Charles S. 1894. A substitute for coffee. Purdue 
University (Indiana) Agricultural Experiment Station, 
Newspaper Bulletin No. 6. 4 p. May 9. [1 ref]
• Summary: “While no substitute will satisfy the lover of 
high-grade coffee, the peculiar properties of coffee as a 
drink render it unsuited to a few people in every community. 
These few persons frequently make use of a substitute, 
which, while lacking the alkaloid of true coffee, in a measure 
imparts to the fl uid made from it a fl avor similar to that of 
coffee. Such a drink may be palatable, nourishing, and well 
adapted to the person using it.
 “The purpose of this brief bulletin is to direct attention 
to what seems to be a desirable and easily available 
substitute for coffee, such as can be grown upon the farm in 
this latitude, viz: the Soy or Soja bean.
 “The Soy bean (Soja hispida) is a Japanese plant that 
has been but little grown in America...
 “The writer’s attention was fi rst directed to the peculiar 
merits of the roasted Soy bean, as a substitute for coffee, by 
Mr. L.D. Brown early in 1892, who was then a farmer in this 
county [Tippecanoe County]. In a letter, Mr. Brown says: 
‘We have used it almost exclusive of other coffee, for coffee, 
for many years–seven or eight [i.e., since 1884 or 1885], 
I believe. I have raised 782 beans on one stalk from one 
bean planted, and had 16 bushels on one acre in Tippecanoe 
county.’...
 “Samples of Soy beans grown upon the Station grounds 
in 1892 were analyzed in the laboratory under the direction 
of Prof. Huston, and some of the roasted bean from the same 
source was also analyzed.”
 A table then shows the composition of soy bean 

(unroasted and roasted), coffee (unroasted and roasted), 
artifi cial coffee [we are not told from what it was made], 
and barley coffee. Roasted soy beans contain 21.61% fat 
compared with 15.63 for roasted coffee and 3.25% for barley 
coffee. Roasted soy beans contain 6.49% carbohydrates 
compared with 39.73% for real coffee. Only real coffee 
contains caffeine (1.18% unroasted, 1.38% roasted).
 “Of the Soy coffee, 17.07% became soluble when boiled 
in water for drinking. The one main and essential difference 
between the seeds of the Soy and coffee is that one contains 
an alkaloid–caffeine–to which is due its peculiar fl avor, 
which the other lacks... It is important to note that the Soy 
bean roasted is more nutritious than the artifi cial coffee 
or barley coffee sold in the market, and that the two latter 
contain but little fat and a great deal of carbohydrates (starch 
and sugar mainly)...
 “As tried in the family of the writer, the drink made 
from the Soy bean was agreeable, and enjoyed more than 
some of the so-called coffee served in some hotels and 
restaurants. I have no hesitation in recommending farmers 
to make a drink from roasted Soy beans, rather than buy the 
cheap grades of coffee sold on the market, that in so many 
cases are adulterated with burnt pastry beans, peas, chicory, 
etc. Drink made by a number of persons in this community 
from the roasted Soy bean was much relished.
 “A tablespoonful of the ground beans makes a cup of 
coffee. Mr. Brown recommends using one-fourth cup of 
common coffee and three-fourths cup of Soy to begin with, 
and one will thus more readily become accustomed to it... 
Special care should be taken in roasting. The hull of the bean 
should be brown, and not black, when properly roasted, and 
the berry should grind easily in the mill.
 “In 1892 a man by the name of Cole, of Missouri, 
advertised extensively at $3.50 per lb., cash with order, what 
he termed “Cole’s Domestic Coffee Berry.” This so-called 
coffee, a sample of which was sent to this station, was made 
from nothing else than Soy beans, the seed of which can be 
secured of leading seedmen at from 10 to 15 cents a pound.”
 Other substances used to make coffee substitutes are: 
roasted rye, roasted malt and chicory (by German peasants), 
roasted barley with molasses, 5 parts bran mixed with 1 part 
molasses, then browned, and fi nally boiled.
 “In view of the large amount of highly adulterated coffee 
sold on the market, wherein the cereals and peas and beans 
play an important part, it would seem just as well for more 
of the people who buy the low grade, cheap coffee to make 
their drink out of a substitute which will answer the same 
purpose in every respect and cost materially less.”
 Note 1. This is the 2nd earliest document seen (April 
2016) concerning soybeans in Indiana, or the cultivation of 
soybeans in Indiana. This document contains the 2nd earliest 
date seen for soybeans in Indiana (1884 or 1885), or for the 
cultivation of soybeans in Indiana (by 1892). The source of 
these soybeans is not known. We do not know whether or 
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not Mr. Brown grew (in Indiana) the soybeans he used as a 
coffee substitute.
 Note 2. This is the earliest known publication by the 
Indiana Agric. Exp. Station or Purdue University that 
mentions the soybean. This document also contains the 
earliest date seen (1892) for the cultivation of soybeans at the 
Indiana Agric. Exp. Station.
 Note 3. This document contains the earliest date seen 
(Nov. 2012) that mentions “Cole’s Domestic Coffee Berry” 
(1892 at $3.50/lb) or the fact that it was sold by a Mr. Cole in 
Missouri.
 Note 4. This is the earliest English-language document 
seen (Nov. 2012) that uses the term “Soy coffee” to refer to a 
coffee made from soybeans.
 Note 5. This is the earliest English-language document 
seen (Nov. 2012) that uses the term “barley coffee” to refer 
to a coffee made from barley.
 Note 6. This News Bulletin was soon reprinted in the 
Indiana (Purdue) Agric. Exp. Station, 7th Annual Report 
(Feb. 1895), p. 45-49. Address: Director of the Station, 
Lafayette, Tippecanoe County, Indiana.

493. Revue Internationale des Falsifi cations. 1894. Le pain 
asiatique [Asian bread]. 7(9):150-51. May 15. [Fre]
• Summary: Mr. A.M. Villon recently wrote an interesting 
article on this subject in Revue de Chimie Industrielle: This 
bread, which is soon going to be introduced commercially, 
is reserved especially for diabetics and is destined to replace 
gluten bread and a more recent product: the aleuronnat.
 Despite its good preparation, gluten bread contains 16% 
to 17% amylaceous materials [resembling starch] and sugars. 
We’re looking for something better. Germany has launched 
l’aleuronnat, a vegetable albumin.
 Baron Euhdarf of Hamburg has recommended a 
bread prepared with meat. An almond bread has been 
recommended by F.W. Pavy. But neither of these 
preparations had obtained the general approval of doctors. 
Nor was either bread able to be tolerated for a long time 
by the sick [diabetics]. They are not the same as the Asian 
bread prepared with a leguminous seed from China and 
Japan known as the Haricot chinois (“Chinese bean,” i.e. 
the soybean). The fl our of this seed contains a considerable 
quantity of superior protein (matières azotées), even in 
comparison with meat, as one can see from the following 
analysis. A table compares the nutritional composition of 
beef and soybeans.
 But what is even more interesting here is the small 
content of amylaceous materials and sugars in this fl our. 
It would be very easy to imagine using this natural fl our, 
without any chemical processing, to make a bread for 
diabetics. Mr. Ledeuil of Baune is making such a bread. We 
have had the opportunity to visit the factory of Mr. Ledeuil, 
were able to study in detail the processing for making Asian 
bread. We also conducted an analysis of this new bread to 

determine its nutritional value and its potential value in 
diabetic diets.
 Three tables show: (1) The basic nutritional 
composition. (2) A more complete nutritional composition 
of the Asian bread both “as is” and on a moisture free basis. 
(3) A two-column table similar to (2) above, but for wheat 
bread–for comparison.
 The article concludes: The results of these analyses 
show that the Asian bread is twice as rich in nitrogenous 
materials [protein] and contains only one-fi fth as much 
starch as wheat bread. This, added to its good taste, makes 
Asian bread a product of high value for combating diabetes. 
Address: France.

494. Therapeutische Monatshefte. 1894. Mit Bezug auf 
die Kost der Diabetiker... [With reference to the diet of 
diabetics...]. 8:239. June. [Ger]
• Summary: Hale White (of Austria-Hungary) recommends 
a new diabetic bread, which is made from the seed of the 
soybean (Glycine hispida).

495. American Agriculturist. 1894. Nitrogenous crops for 
stock. 54(3):65. Sept. 15.
• Summary: “The nitrogen or [sic, of] the air is the cheapest 
source of nitrogen for plants, and the leguminous plants 
which secure it are the cheapest source of nitrogenous 
protein for animals, according to E.W. Allen, of the U.S. 
Department of Agriculture (F.B. 16). Hay from leguminous 
crops is about twice as rich in proteid materials as hay from 
grasses.”
 “Ripe cowpeas and soja beans furnish an extremely rich 
concentrated food, which may be ground for feeding in place 
of expensive commercial feeds. The rich straw may be used 
for coarse fodder. Leguminous crops are best utilized when 
fed on the farm, and the manure carefully saved and applied 
to the soil. The greatest profi t is thus secured, and nearly the 
same fertility is maintained, as with green manuring.”

496. Eisei Shiken Iho (Bulletin of the Imperial Hygienic 
Laboratories). 1894. [Analysis of Kansai (southwest Japan) 
shoyu and tamari]. No. 9. p. 90-. [Jap]*
• Summary: JTULM says (2001/08): This serial owned by 
Faculty of Pharmaceutical Sciences Library, University of 
Tokyo. Phone: 03-5841-4746.

497. Product Name:  [Asian Bread].
Manufacturer’s Name:  Mr. Ledeuil & Co.
Manufacturer’s Address:  Baune, France.
Date of Introduction:  1894.
New Product–Documentation:  Villon. 1894. Revue 
Internationale des Falsifi cations. 7:150-51. Mr. Ledeuil of 
Baune is making this bread for use in diabetic diets. Villon’s 
nutritional analysis showed that it contained only 11.4% 
carbohydrates. “Asian Bread is twice as rich in protein and 
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contains one-fi fth the starch as wheat bread.”

498. Murai, Junnosuke. 1894. Shôyu bunsekihyô [Tables of 
shoyu analyses]. Eisei Shiken Iho (Bulletin of the Imperial 
Hygienic Laboratories) No. 8. p. 35-45. (Journal also called 
Tokio Eiseisiken Iho. Edited by Naimu-sho Eisei-kyoku). 
[Jap]
• Summary: Investigated the composition of 40 samples 
of soy sauce. Discusses shoyu nitrogen, albumins, and 
peptones. Address: Tokyo Eisei Shikensho, Tokyo, Japan.

499. Frankfurt, Salomon. 1894. Ueber die Zusammensetzung 
der Samen und etiolierten Keimpfl anzen von Cannabis 
sativa und Helianthus anuus [On the composition of seeds 
and etiolated seedlings of Cannabis sativa (marijuana) and 
Helianthus anuus (the sunfl ower)]. Landwirtschaftlichen 
Versuchs-Stationen 43:143-82. [23 ref. Ger]
• Summary: Lecithin is mentioned on pages 146, 149, 
151, 152, 155, 156, 162-66, 174-78, 180-82. Soybeans are 
mentioned on pages 177 and 178.
 Page 177: E. Schulze and his colleagues demonstrated 
vast quantities of nitrogenous organic bases in etiolated 
vetch, lupin, soya and pumpkin seedlings / sprouts.
 Page 178: The choline that was detected by E. Schulze 
in etiolated lupin, vetch, soya and pumpkin seedlings / 
sprouts may be caused, during the germination process, 
by the decomposition of lecithin. Address: Agrikultur-
chemische Laboratorium des Polytechnikums in Zuerich 
[Zurich, Switzerland].

500. Hills, J.L. 1894. Dairying. Vermont Agricultural 
Experiment Station, Annual Report 7:70-118. For the year 
1893. See p. 109-10, 114-18.
• Summary: Section VIII, titled “Ensilaging soja bean 
and vetch” (p. 109-10) states: “Among the crops grown 
experimentally during 1893 were the Soja Bean (Soja 
hispida), and the Russian or Villous Vetch, (Vicia villosa)... 
They were planted in rows 27 inches apart and the soja 
bean was cultivated. The soja bean plot (No. 11) contained 
2,520 square feet and grew 564 lb green fodder, equivalent 
to nearly 5 tons green fodder, or a ton and a fi fth dry matter 
to the acre. The vetch and soja bean plot (No. 13) contained 
2,592 square feet and grew 824 pounds of green fodder, 
equivalent to nearly 7 tons of green fodder, or a little over 
a ton and a third of dry matter to the acre. The crops were 
harvested Sept. 20 and ensilaged in small cylindrical silos. 
After about 6 months the silos were opened and the contents 
fed out. The cows ate the ensilages readily, but the quantities 
were too small to admit of experimental feeding. Both 
ensilages kept nicely and had a pleasant aromatic odor.” One 
table (p. 110) shows the composition of dry matter for soja 
bean, soja bean ensilage, villous vetch and soja bean, and 
villous vetch and soja bean ensilage. A second table (same 
page) shows the yields and losses in the same ensilaged 

crops per acre.
 Section XI, titled “Miscellaneous fodder crops” (p. 114-
18) states that in the summer of 1893 various fodder crops 
were planted by the former director, Prof. W.W. Cooke. A 
table (p. 114) shows that Soja beans (obtained from J.M. 
Thorburn & Co. [seedsmen] of New York, and from the 
Hatch Experiment Station of the Massachusetts Agricultural 
College) were planted in 27 inch rows at the rate of 56 lb/
acre and harvested on Sept. 20. Those from Thorburn yielded 
22,519 lb/acre of green fodder, and those from Massachusetts 
yielded 9,752 lb/acre. Villous vetch and soja beans were 
planted in 27 inch rows at the rate of 30 and 35 lb. of seed 
per acre respectively and harvested on Sept. 21. The yield 
was 13,843 lb/acre of green fodder.
 A second table (p. 115) gives the composition (both 
original substance and dry matter) of each crop in terms of 
water, crude ash, crude protein, crude fi ber, nitrogen free 
extract, ether extract, nitrogen, phosphoric acid, and potash. 
A third table (p. 116) shows “Pounds of dry matter and 
fodder ingredients per acre in experimental crops.” Other 
crops discussed on p. 316-18 include Japanese radish, spurry, 
crow foot millet, panicle millet, and rape.
 On p. 318 there are three entries (X, XI, and XIII) 
for “Soja (or soy) bean (Soja hispida).” Entry XI is for 
“seed obtained from the Hatch Experiment Station of the 
Massachusetts Agricultural College... This is a Japanese 
plant which has been grown in this country for several years. 
It has been very generally successful as a forage crop. The 
dried and ground beans make a passable imitation coffee 
(Plumb 1894). A few varieties, ‘Early White,’ ‘Medium 
White,’ ‘Medium Green,’ ‘Medium Black,’ and perhaps 
others mature seed in Massachusetts, and have yielded from 
22 to 28 bushels per acre. It is a good plant for fodder or 
ensilage. The seed planted here in 1893 was obtained from 
two sources. That obtained from the Massachusetts Station 
grew best and yielded fi ve tons of green fodder, a ton and 
a quarter of dry matter and a quarter of a ton of protein to 
the acre. Both green and ensilaged it was relished by the 
cattle. This same crop has proved very satisfactory this year 
(1894).”
 Note: This is the earliest document seen (June 2016) 
concerning soybeans in Vermont, or the cultivation of 
soybeans in Vermont. This document contains the earliest 
date seen for soybeans in Vermont, or the cultivation of 
soybeans in Vermont (summer, 1893). The source of these 
soybeans was J.M. Thorburn & Co. of New York, and the 
Hatch Experiment Station of the Massachusetts; Hatch in 
turn got them from Japan (see Hills 1895). Address: Director 
of the Station and Chemist, Burlington, Vermont.

501. True, A.C. 1894. Report of the Director of the Offi ce of 
Experiment Stations. Report of the Secretary of Agriculture. 
p. 417-64. For the year 1893. See p. 439-40.
• Summary: In the section on “Practical experiments at 
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the Agricultural Experiment Stations” (p. 365+), there is 
a long subsection titled “Soja beans” (p. 439-40) which 
states: “These beans are also known as soya and soy beans. 
Two distinct species have been called by these names. The 
small bean (Phaseolus radiatus) is largely used in Japanese 
confections, but is of no special value as a forage plant.
 “The large bean (Soja hispida or Glycine hispida) is 
the true soja bean, and has been found by the stations in a 
number of States to be a valuable forage plant. In Japan this 
bean is largely used as food for man and animals.
 “The soja bean is an animal leguminous plant 
resembling the bunch or upright varieties of cowpeas. The 
growth is erect and from 3 to 4.5 feet high. The short pods 
are borne thickly on the stocky, bushy plant. Stems, leaves, 
and pods are densely covered with short hairs.
 “The soja bean can not be said to be a new plant in 
the United States but was introduced from Japan before 
the organization of the experiment stations in 1888. 
However, the varieties fi rst introduced were too late in 
maturing for localities in which early autumn frosts occur. 
The Massachusetts State Station and the Kansas Station 
introduced from Japan early varieties of soja beans, Repeated 
experiments at these stations indicated that these matured 
in Massachusetts with the same certainty as the common 
varieties of corn, and that they ripened in Kansas in any 
season. The varieties which experiments have shown to be 
early enough for Kansas are Eda mané [sic, Eda-mame; see 
Popenoe, Mason, and Marlatt 1891], Yellow Soy, Yamagata 
Cha-daidzu [brown], and Kiyusuké Daidzu. In Kansas soja 
beans have shown considerable ability to resist drought.
 “The seed should be planted only after the ground is 
warm in the spring. In Kansas the latter part of May is the 
preferred season. The beans, at the rate of 5 to 10 per foot, 
are planted in drills from 2.5 to 3 feet apart. The cultivation 
is similar to that given the bunch varieties of the cowpea and 
should not occur while the leaves are wet with dew or rain. 
The vines are cut when the beans begin to ripen, cured in 
small, high piles, and threshed when dry.
 “At the South Carolina Station the yield of beans was 
from 10 to 15 bushels per acre. At the Georgia Station soja 
beans yielded 1,307 pounds of beans per acre, while the yield 
of cowpeas on an adjacent plat was only 840 pounds. The 
weight of dry forage from the former was also greater than 
that of the hay from cowpeas. At the Massachusetts Hatch 
Station the variety Medium Early White soja bean yielded at 
the rate of 35 bushels per acre. The variety Black Medium 
made a ranker growth of vine than most of the other sorts. 
At the Massachusetts State Station soja beans yielded 5,949 
pounds of dry matter per acre. The red varieties [probably 
azuki beans] have been found superior to the white in 
productiveness and in beauty of appearance. At the Georgia 
Station soja-bean forage was relished by stock and was 
more easily cured than cowpea vines. The yield of soja bean 
forage, exclusive of beans, was at the rate of 2,940 pounds 

of dry matter per acre, containing 88.2 pounds of crude fat, 
438.06 pounds of crude protein, 730.29 pounds of fi ber, 
1,143.36 pounds of nitrogen-free extract and 186.39 pounds 
of ash. Analysis showed the beans to be much richer than 
cowpeas in protein and fat but poorer in starchy matters. One 
hundred pounds of air-dry beans contained 25.86 pounds 
of nitrogen-free extract. The nutritive ratio is very narrow. 
This very high percentage of fat and protein makes soja 
beans a suitable substitute for cotton-seed meal and linseed 
meal and other concentrated and costly feeding stuffs which 
dairymen often fi nd it necessary to purchase. Soja bean meal 
without any admixture was relished by milk cows at the 
Massachusetts Hatch Station.
 “The soja-bean plant has been advantageously used for 
hay, for soiling, and for silage, and is believed to have, in 
common with most cultivated leguminous plants, the power 
of obtaining some of its nitrogen from the air, and hence 
acting as a soil renovator.”
 Note: This is the earliest English-language document 
seen (Oct. 2006) that contains the term “cowpea vines” 
(or “cowpea vine”). Address: Director of the Offi ce of 
Experiment Stations [USDA, Washington, DC].

502. Wilson, James. 1894. Soiling crops, 1894. Iowa 
Agricultural Experiment Station, Bulletin No. 27. p. 85-104.
• Summary: Various soiling crops were fed to milch cows. 
“During the summer of 1894 we grew Soja beans, or 
Japan beans, under experimental conditions for feeding 
to dairy cows, so as to get indications of their value as an 
addition to our fi eld crops and their effect on the quantity 
and quality of milk, and on the fl avor of butter. This bean 
comes to blossoming–which is the best feeding stage for 
milk-making–in August, when few plants now known to 
our cropping system are in succulent condition. It seems 
to be entirely at home in a dry climate. It is rich in protein, 
palatable when cows become used to it, gives a fi ne fl avor to 
butter, increases the fl ow of milk when substituted for green 
sweet corn, and increases the fat per cent over corn, as our 
tables will show.
 “The seed was sent to the college by Prof. Georgeson, of 
Manhattan, Kansas, who brought several varieties of it from 
Japan.”
 Leguminous plants that furnish the protein element can 
be grown on the farm. When fed with green corn, corn meal, 
or by themselves, they give good results and can save a 
farmer money.
 Page 96 is titled “Soja Bean” and states: “The Soja 
bean, or soy bean, or Japan bean has been grown at different 
times on the college farm for twenty years [i.e. since 1874]... 
The seed used came from Prof. Georgeson, of Manhattan, 
Kansas, who, during his residence in Japan, selected 
varieties suitable to our climate. We grew two varieties of 
it, the yellow soja, the earlier, and the Keyuska [Kiyusuke] 
succeeding, in order of ripening... We grew it in hills, planted 
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and cultivated as corn is... It is widely advertised as a coffee 
plant, and sold at high fi gures for that purpose. The cows did 
not eat it readily at fi rst, but after getting it sprinkled with 
bran and salt for a few days they ate it readily... at the end of 
the test period, August 19th, they had reached a larger fl ow 
[of milk] than at any time during the feeding of sweet corn.” 
Note: This is the earliest document seen (March 2012) that 
uses the term “Japan beans” or “Japan bean” as other names 
for the soy bean.
 Page 97 gives an analysis of the soja bean plant, cut 
in August (as is, and dry matter). Address: Director of the 
Station, Ames, Iowa.

503. Wolff, Emil Theodor von. 1894. Die rationelle 
Futterung der landwirthschaftlichen Nutztiere. Auf 
Grundlage der neuen tierphysiologischen Forschungen. 
Sechste, neubearbeitete Aufl age [The rational feeding 
of farm animals. On the basis of new animal physiology 
investigations. 6th ed.]. Berlin: Verlag Paul Parey. viii + 262 
p. No index. 19 cm. Series: Thaer-Bibliothek. [Ger]
• Summary: In the chapter on “Characteristics of feeds 
(Futtermittel) (p. 104+), section 8, titled “Straw of 
leguminous plants” (Stroh der Hülsenfrüchte) (p. 129-30) 
discusses the straw of soybean plants.
 In the section on “Concentrated feeds” (p. 130+) section 
2, “Leguminous seeds” (Bei den Körnern der Hülsenfrüchte) 
(p. 135) has a paragraph (p. 137) on “the Chinese oilbean or 
Soybean” (Die chinesische Ölbohne oder Sojabohne).
 Soybeans are mentioned in the appendix of this 
book which consists of several long tables: (1) Average 
composition of feedstuffs (Futtermittel) and their content 
of digestible constituents. Hay–soybeans, at the end of 
blooming (p. 329.2). Straw–soybean (p. 241.7). Chaff and 
hulls–Legumes–Soybeans (p. 242.3). Seeds and fruits–
Legumes–Soybeans (p. 243.3). By-products of oil milling–
Soybean cake (p. 345.6).
 (2) Digestibility of feedstuffs: A. Average and range 
of the coeffi cients of digestibility. 1. Investigations with 
ruminants. Green fodder and hay–Soybeans (p. 247.4), 
Soybean straw (p. 247.8), Soybean hulls (p. 247.9). Seeds 
and grains–soybeans (p. 248.3). B. Average composition and 
nutrient content in direct experiments on the digestibility of 
tested feedstuffs. 1. Investigations with ruminants. Green 
fodder and hay–Soybeans (p. 251.7). Straw–Soybean 
straw (p. 252.3). Seeds and grains–Soybeans (p. 252.4). 3. 
Nitrogen content of various feeds in terms of protein and 
non-protein nitrogen. Soybeans, at the end of blooming (p. 
256.6). Grains and seeds–Soybeans (p. 257.6).
 Also discusses: Almonds (p. 245). Hempseed (p. 140, 
243, 245). Lucerne (p. 247, 249, 251, 253). Lupins (p. 122, 
238-43, 247-48, 250-52). Peanuts (p. 138-39, 242-43, 245, 
252). Sesame seeds (p. 138, 243, 245, 248, 252).
 Note 1. This sixth edition of this important book was 
translated into English in 1895 by Herbert H. Cousins, and 

published in London.
 Note 2. Prof. Emil Wolff (lived 1818-1896) was of 
Danish origin. Before coming to Hohenheim, Wolff had 
been the fi rst director of the experiment station Möckern, at 
Leipzig, the fi rst agricultural experiment station in Germany–
erected in 1851, the year Kellner was born. Address: 
Prof. at the Royal Württemberg Agricultural Academy, 
Hohenheim (Professor an der Königlich Württembergische 
Landwirtschaftliche Akademie Hohenheim) [Württemberg, 
Germany].

504. Woll, F.W. 1894. Composition of feeding stuffs. 
Wisconsin Agricultural Experiment Station, Annual Report 
10:288-94. For the year ending June 30, 1893.
• Summary: Page 291 notes: “The fi gures giving the 
composition of fodders are in most cases the averages taken 
from the compilation of analyses of American Fodders by 
Dr. E.H. Jenkins and A.L. Winton, Jr. (Experiment Station 
Bulletin No. 11, Offi ce of Experiment Stations, Washington, 
DC, 1892) [the authors were from the Connecticut Agric. 
Exp. Station.]
 A table (p. 294) titled “Average composition of 
American feeding stuffs,” shows 8 analyses conducted on the 
Soja bean. Its percentage composition is as follows: 10.8% 
water, 4.7% ash, 34.0% crude protein, 4.8% crude fi bre, 
28.8% nitrogen free extract, 16.9% ether extract, 84.5% 
organic matter. Its per cent digestible matter is as follows: 
Crude protein 29.6%, carbohydrates 17.9%, and ether extract 
15.9%.
 Note: This is the earliest document seen (Feb. 2017) 
concerning soybeans in connection with (but not yet in) 
Wisconsin. There is no indication that the soybeans analyzed 
had been grown in Wisconsin, and they probably were not. 
Address: Asst. Chemist [Madison, Wisconsin].

505. Woods, Charles D. 1894. Composition of New England 
feeding stuffs. Connecticut (Storrs) Agricultural Experiment 
Station, Annual Report 6:140-55. For the year 1893. See p. 
146.
• Summary: Gives a detailed analysis of the composition 
of soy bean (Soja hispida) fodder, at the time of cutting. It 
shows average, maximum, and minimum values based on 
6 analyses, of the basic nutrients (protein, fat, nitrogen free 
extract, fi ber, ash, and calories per pound), for the fodder 
as is and on a moisture-free basis. The fodder contained an 
average of 3.4% protein as is and 13.2% on a moisture free 
basis. Many other fodder crops (cow peas, serradella, vetch) 
were higher in protein.

506. Woods, Chas. D. 1894. The digestibility of feeding 
stuffs. Connecticut (Storrs) Agricultural Experiment Station, 
Annual Report 6:156-67. For the year 1893. See p. 160-61.
• Summary: Table 49, titled “Maximum, minimum, and 
average coeffi cients of digestibility of European feeding 
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stuffs” is a translation of the summation table prepared 
by Profs. Dietrich and König (Zusammensetzung und 
Verdaulichkeit der Futtermittel. Berlin [Germany], 1891). 
It “contains the results of all published European digestion 
experiments obtained by these very careful and painstaking 
compilers. A few American studies are also included.” This 
table lists soy bean hay, soy bean straw, soy bean pods (p. 
160), and soy beans (p. 161). For each feeding stuff is given: 
Number of experiments, number of trials, organic matter, 
protein, fat, nitrogen-free substance, and fi ber.
 Other feeding stuffs include serradella, lupin hay, 
lupin straw, dari, lupin (steamed, not extracted), carob bean 
(Johannisbrot), spelt bran, rape seed oil cake, peanut oil 
cake, sesame oil cake, etc.

507. Yabe, Kikuji. 1894. On the vegetable cheese, natto. 
Bulletin of the College of Agriculture, Tokyo Imperial 
University 2(2):68-72. German summary in Chemisches 
Central-Blatt 1894(2):1049-50. [Eng]
• Summary: Contents: Introduction. The microbes of natto. 
Chemical investigation [of composition].
 “Since remote times there has been prepared in Japan 
from soya beans, a sort of vegetable cheese called natto. 
The beans are fi rst boiled in water for fi ve hours to render 
them exceedingly soft. The still hot mass is in small portions 
wrapped in straw and the bundles thus formed, well tied at 
both ends, are then placed in a cellar, the middle of which a 
fi re is kindled, whereupon the cellar is well closed. The heat 
is left to act for twenty-four hours, after which the product 
is ready for consumption. Although the moderate heat of 
the cellar acts only for twenty-four hours, there is still a 
considerable bacterial change going on. The microbes may 
be derived either from the air or from the straw. Of course it 
can not be expected that bacteria on the surface of the soya 
beans would still be very active. They are probably killed by 
the fi ve hour’s boiling*. (Footnote: *Exceptional cases where 
bacteria can stand boiling heat still longer are known, for 
instance with Bacillus subtitlis.) This product has a peculiar 
but not putrid smell. The soft mass of the beans is kept 
together by a very thick viscid substance. In this substance I 
have found four kinds of microbes present, and the chemical 
decomposition of proteids must be due to one or more of 
these microbes.”
 The author then describes but does not give scientifi c 
names for the four microbes. Three of these were micrococci 
(a yellow, an orange yellow, and a white micrococcus), and 
the fourth was a small, not motile, bacillus which liquifi ed 
[liquefi ed] gelatine and produced a greenish fl uorescence. 
“With regard to the specifi c smell of natto, repeated 
experiments have convinced me that the above mentioned 
yellow micrococcus is the chief cause, while with regard 
to the slimy substance which shows such an enormous 
degree of viscidity further experiments have to be carried 
out; because the yellow micrococcus is not the cause of this 

viscidity.”
 A table (p. 72) compares the nitrogenous substances 
in soya beans and natto made from those same soya beans. 
The moisture rises 3.9-fold from 15.16% to 59.12%. The 
total nitrogen increases by only 2%, from 7.355 to 7.542. 
Footnote: This may be chiefl y due to the loss of carbon 
dioxide during the fermentation. The nitrogen of proteids 
(excluding peptones) decreases by 42%, from 6.899 to 4.033. 
The nitrogen of amides increases 14.7-fold from 0.128 to 
1.892. The nitrogen of peptone increases almost fi ve-fold 
from 0.328 to 1.617.
 “There can hardly be any doubt that the natto-
preparation is more easily digestible than the original soya 
bean, as it is very soft (Footnote: While the water of the air-
dry soya bean amounted to 15.16%, that of natto amounted 
to 59.12%) and contains peptone” (p. 72).
 Note 1. This is the earliest English-language document 
seen (Jan. 2012), written by a Japanese, that contains the 
word “natto.”
 Note 2. This is the earliest English-language document 
seen (Jan. 2012) that gives a detailed description of how 
natto is made, its chemical composition, a little about its 
microbiology. and its fi nal appearance, smell, etc. However, 
we told nothing about how or when it is eaten in Japan. 
Although Yabe mentioned Bacillus subtilis in a footnote (p. 
68) as a heat-resistant bacterium, he did not realize that it 
was the actually the bacterium / bacillus that caused the natto 
fermentation.
 Note 3. This is also the earliest English-language 
document seen (Jan. 2012) that uses the term “vegetable 
cheese” or the word “cheese” or the word “slimy” to refer to 
natto. Address: Nôgaku-shi; Tokyo Univ., Japan.

508. Middelburgsche Courant (Middelburg, Netherlands). 
1895. Homeopatische geneesmiddeln van Dr Willmar 
Schwabe [Homeopathic remedies by Dr Willmar Schwabe]. 
Jan. 15. p. 4, col. 3. [Dut]
• Summary: See next page. This advertisement is for four 
specialty breads: Aleurone bread [from Greek aleuron, 
fl our; aleurone is a protein found in protein granules of 
maturing seeds], almond bread, gluten bread, and soya 
bread (Aleuronaat-, Amandel-, Gluten- en Sojabrood). 
These breads are sold by the apothecary fi rm of F.G. Vrijdag 
Zijnen in the Hague (‘s Gravenhage). They are probably for 
diabetics.
 Note: This ad was found by searching the Dutch-
language database http://kranten.delpher.nl/ for “sojabrood” 
using advanced search between 1880 and 1899.

509. Kellner, O.J. 1895. Ueber die Bereitung von Sake, 
Shoyu, und Miso [On the preparation of sake, shoyu, and 
miso]. Chemiker-Zeitung 19(6):97-98; 19(7):120-21. Jan. 19. 
[6 ref. Ger]
• Summary: The fi rst installment of this article gives details 
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on the production of sake in Japan. The process can be 
divided into 4 steps: The production of a diastatic ferment 
(koji), the culturing of the yeast (Hefezüchtung), the main 
fermentation, and separation of the fermented liquid (sake). 
A detailed description is given of the preparation of both 
koji starter (the ash of camellia wood is used) and koji. The 
koji, make in koji cellars, contains a very powerful, inverting 
ferment (ein sehr kräftiges, invertirendes Ferment), whose 
effect goes further than the diastase of malt. The fi nished 
sake, which contains 11-14% alcohol, is consumed hot. 
Sake makers in Japan, like beer makers in earlier times in 
Germany, are very conservative and will hardly allow the 
introduction of a thermometer into their operations.
 Shoyu or “Bohnen-Sauce” is called Soja or Shoja in 
Germany. About one-fourth of the wheat is fi nely pulverized. 
It is fermented in vats for various times ranging from 8 

months to 5 years. Then the liquid is pressed out in cotton 
sacks. Finally the press-cake is mixed with salt water, and 
re-pressed to yield a lower quality product. The fi nished 
product consists of a mixture of soy sauces of different ages 
to improve the fl avor and aroma. The best soy sauce is made 
from equal parts of 3-year and 5-year soy sauce. The press-
cake is used for fertilizer.
 A nutritional analysis of shoyu is given. Its relative 
density ranges from 1.182 to 1.193. In 1888-89 in Japan 
10,634 shoyu plants produced 1.3 million koku [1 koku = 
180 liters or 47.6 gallons, so 1.3 million koku = 234 million 
liters or 61.88 million gallons]. Per capita consumption was 
about 5.5 liters per year.
 Concerning miso, the author discusses rice miso fi rst, 
then barley miso, implying that the former is more widely 
used. He notes that miso can be made in only 4 days by 
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incubating it hot. He then gives nutritional analyses of 5 
types of miso that he made in 1889. “According to my 
estimation, at least 30 million kg, over half of the yearly 
soybean harvest, is used in miso production... Those 
soybeans that are not used for shoyu and miso production, 
serve largely for the production of tofu (Bohnenkäse).” The 
tofu is coagulated with a solution obtained from sea salt that 
is rich in magnesium chloride [i.e. nigari]. Address: Privy 
Councillor (Hofrath), Japan.

510. Brooks, William P. 1895. The Agricultural Division. 
Massachusetts (Hatch) Agricultural Experiment Station, 
Annual Report 7:7-16. Jan. See p. 13-14.
• Summary: A table (p. 13) compares the composition of 
“American average of corn silage” with “Millet and soya 
bean silage.” The author concludes: “It will be noted that the 
millet and soya bean silage is considerably richer than the 
corn silage in protein, which is the most valuable portion of a 
fodder,–the nitrogenous portion.” The two fodders contained 
11.25% vs. 8.0% crude protein on a dry matter basis.
 The section titled “Soya beans” (p. 13) states: “We have 
continued to experiment with a number of varieties of this 
crop. We fi nd three of value, and these we call ‘Early White,’ 
‘Medium Green’ and Medium Black.’ The seed of all was 
originally brought from Japan [by Brooks in late 1889; See 
Brooks 1890, p. 14, 16]. The fi rst is the most reliable for 
seed production in this vicinity, though neither of the others 
has failed to ripen every season during the last 6 years. 
The ‘Medium Green’ appears to be the most valuable for 
ensilage. This has given a yield of rather over eight tons per 
acre when ready for the silo...
 “Pot experiments in the culture of three varieties of the 
soya bean, employing for each soil from our own grounds 
and soil from a locality where this crop had never been 
grown, were carried out in 1893. The pots were variously 
fertilized in two parallel series for each kind of soil. To the 
soil of every pot in one series for each kind of soil a little 
dust from the fl oor where soya beans had been thrashed was 
added. The object aimed at was to determine whether the 
addition of this dust, which, it was known, must contain in 
abundance the germs of the tubercle bacillus peculiar to soya 
bean roots,–the bacillus which gives the plant the power to 
fi x atmospheric nitrogen,–would affect the development of 
root tubercles and the growth and yield of the plants. The 
results were striking. From a very early stage, the plants in 
the pots to which a pinch of dust from the threshing fl oor 
had been added were of a markedly greener color and more 
vigorous. The weight of both vine and seed from such 
pots was larger. Upon examination after harvest the roots 
were found to have a far greater number of tubercles. The 
important point here is, that the tubercle development is 
coincident with greater vigor.
 “Out-of-door experiments of a similar nature upon a 
large scale have been tried in the fi eld this year. Upon ½ of 

a number of areas similarly fertilized throughout, a small 
quantity of earth from a fi eld where soya beans had been 
cultivated for several years was scattered; the result in every 
instance was a marked increase in crop.
 “Soya beans, as well as other leguminous crops, 
sometimes fail to assimilate atmospheric nitrogen to any 
great extent when fi rst cultivated in a neighborhood. This is 
frequently, no doubt, because the appropriate tubercle bacilli 
are not present in suffi cient numbers. They will usually 
increase from year to year, and when they become abundant, 
success will be more certain. It may sometimes pay to import 
a small quantity of earth from a locality where the crop does 
well, for the purpose of securing a supply of the needed 
bacilli.”
 Note 1. In “Soybeans: The Success Story,” (1990) 
Prof. T. Hymowitz describes this inoculation experiment 
in its historical perspective as follows: “In 1893... Brooks 
then conducted what is considered a classic experiment. He 
placed never before cropped soil into pots and planted seed 
from three soybean cultivars originally from Japan. In one 
series of pots he added a pinch of dust collected from the 
fl oor where soybeans had been thrashed and the other series 
of pots were his control. The results were striking. In the 
pots receiving a pinch of dust, the plants were greener, more 
vigorous, and the seed yields much larger than the controls. 
In addition, the roots of the plants that received the pinch 
of dust were found to contain nodules. Soil from Brook’s 
experiment was sent to New Jersey and Kansas stations and 
his results were confi rmed.”
 Note 2. It is not absolutely clear how the tubercle bacilli 
that Brooks used in his pioneering experiments arrived in 
America. They may well have arrived on the seeds that 
Brooks imported from Japan in 1889. These may have been 
the fi rst soybean bacilli in America. In 1897 David Fairchild 
“wrote to Japan and imported several pounds of soil from a 
soybean fi eld” (Fairchild 1948, p. 14).
 “A considerable number of miscellaneous crops have 
been under trial on a small scale. The more important of 
these are the following: mummy pea, Canada fi eld pea, 
blue-stem wheat, naked black barley, Japanese naked barley, 
Japanese barley, Japanese clover, dwarf Essex rape, spurry, 
fl at pea (Lathyrus sylvestris), and alfalfa.” Details are given 
on four of these.
 “Soya bean meal [probably ground whole soybeans] 
compared with gluten meal” (p. 16). The two were tested as 
“part of a ration for milch cows. The results do not indicate 
any considerable difference. Cream separated by the Cooley 
submerged system is more perfect in the milk from cows 
receiving the bean meal. The line of demarcation is far more 
distinct, and the cream is thicker and richer in fat.”

511. Crocker, C.S. 1895. Analyses of fodder articles with 
reference to fertilizing ingredients. Massachusetts State 
Agricultural Experiment Station, Annual Report of the Board 
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of Control 12:438-45. For the year 1894. Jan.
• Summary: The soja bean is mentioned on pages 428-29, 
432, 434-35.
 Analyses of the following products are given (with 
the valuation per 2,000 pounds in parentheses): I. Green 
fodders–Corn and soja bean ensilage. Ensilage of millet 
and white soja bean. Soja bean. Soja bean (early white). 
Soja bean (early green). Soja bean (early black). Soja bean 
(medium black). Soja bean (late). II. Hay and dry coarse 
fodders–Soja bean, Soja bean straw. IV. Grains–Soja beans 
(22.63). Red adzinki [adzuki] beans (14.07). White adzinki 
beans (14.14). Daidzu beans [actually soja beans] (22.96). V. 
Flour and Meal–Soja-bean meal (24.64). Peanut meal (-). VI. 
By-products and refuse–Gluten meal. Gluten feed (Buffalo). 
Peanut feed. Peanut husks.
 For each product the following statistics are given: 
Number of analyses. Percentage of moisture. Nitrogen. Ash. 
Potassium oxide. Sodium oxide. Calcium oxide. Magnesium 
oxide. Ferric oxide. Phosphoric acid. Insoluble matter. 
Valuation per 2,000 pounds. [“The valuation is based on 
the following prices per pound of the essential fertilizing 
ingredients: nitrogen 17½ cents, potassium oxide 5½ cents, 
phosphoric acid 5 cents”].
 Note: This “soja-bean meal” is probably ground soja 
beans; it was probably not defatted. Address: B.S., General 
and Analytical Chemistry [Amherst, Massachusetts].

512. Goessmann, Charles A. 1895. Field experiments. 
Massachusetts State Agricultural Experiment Station, Annual 
Report of the Board of Control 12:189-321. Jan. For the year 
1894. See p. 189-90, 195-98, 231-32, 243-44, 248-49, 321.
• Summary: In Part 1, titled “Field experiments for the 
purpose of studying the economy of raising leguminous 
crops (clover-like plants)...,” pages 196-99 discuss the soja 
bean. “An early maturing variety of white soja bean was the 
crop employed for the experiment.” The soja beans were 
planted on May 12 in drills two and one-half feet apart. 
“The plants appeared above ground on May 21. June 5 
the fi eld was cultivated an hoed, and also on the 16th and 
25th and July 12.” One table (p. 197) shows the height in 
inches of soja-bean plants upon the 11 different plats of 
fi eld A, on 3 dates (July 3, July 10, July 24) during the 1894 
season. The tallest plants on July 24 were 27 inches high; 
the drought probably limited their height. Those receiving 
no nitrogen addition had a yellowish appearance. “The crop 
was cut August 28, being put into the silo with corn for the 
production of a mixed silage.” A second table (p. 197) shows 
the yield of soja beans on the 11 different plats during the 
1894 season. Converted to pounds per acre, the yields ranged 
from 7,000 lb/acre to 4,050 lb/acre. A third table (p. 198) 
gives a nutritional analysis of the “early maturing soja bean” 
(whole plant as is, and dry matter only). Conclusion: Adding 
nitrogen is not cost effective.
 Part 4, titled “Experiments with forage crops” (p. 213-

30), discusses experiments with 27 such crops, including 
early-maturing soja bean (Soja hispida) and late-maturing 
soja bean (the seed was obtained from J.M. Thorburn & Co., 
New York). Also tested were prickly comfrey (Symphytum 
offi cinalis), alfalfa (Medicago sativa, [called “lucerne” in 
Britain and Australia]), alsike clover (Trifolium hybridium), 
sainfoin (Onobrychus sativa), Japanese clover (Lespedeza 
striata), serradella (Ornithoptus sativus), Bokhara clover 
(Melilotus alba), yellow lupine (Lupinus lutens), blue lupine 
(Lupinus perennis), white lupine (Lupinus alba), Southern 
cow-pea (Dolichos sinensis), silver-hull buckwheat, Japanese 
buckwheat, common buckwheat (all three Fagopyrum 
esculentum), and Spanish peanut (no scientifi c name given).
 The soja bean was used in a mixed silage with corn. 
During 1894 some 3.125 tons of soja bean (green) were 
raised on the experiment station farm.
 A diagram (p. 248) shows that soja beans were tested 
on Field D in 1892 and 1893. A table titled “Compilation of 
analyses of fodder articles raised (1894)” (p. 249) gives a 
chemical analysis of the dry matter in “Late maturing soja 
bean.”
 Note 1. This is the earliest document seen (Jan. 2002) 
that mentions lupins in the United States.
 Note 2. This is the earliest English-language document 
seen (Jan. 2002) that contains the term “Spanish peanut” 
(p. 232) or “Spanish peanuts,” worldwide or in the United 
States. Address: Ph.D., LL.D., Director of the Station 
[Amherst, Massachusetts].

513. Lindsey, J.B. 1895. Part I. Feeding experiments and 
dairy studies. Massachusetts State Agricultural Experiment 
Station, Annual Report of the Board of Control 12:13-188. 
For the year 1894. Jan. See p. 32, 40-41, 78-79.
• Summary: Contents: I. A practical talk about feeding. 
II. Objects of the different experiments. III. Feeding 
experiments with milch cows (two). IV. Hay substitutes. 
V. The Babcock v. the space system, etc. VI. Feeding 
experiment with steers. VII. Feeding calves for veal. VIII. 
Digestion experiments (p. 146-74, by Lindsey, Smith, and 
Holland; see separate record): Digestion experiments with 
sheep; the digestibility of the pentosans.
 References to gluten early in this document: “gluten 
feeds” (p. 15), Buffalo gluten feed (p. 33, 40, 41).
 A table (p. 78) lists the “Local market cost per ton of 
various articles of fodder.” Soja-bean hay costs $15.00. Four 
fodders containing gluten are also mentioned in this table: 
Buffalo gluten feed. Peoria gluten feed. King gluten meal. 
Chicago gluten meal.
 Another table (p. 79) lists “Fertilizing constituents.” 
Soja-bean hay contains: Moisture 16%. Nitrogen 2%. 
Phosphoric acid 0.50%. Potassium oxide 1.24%. Value 
per 2,000 pounds: $7.74. The most valuable fertilizers are: 
Cotton-seed meal $24.14. New-process linseed meal $20.52. 
King gluten meal $17.84. Buffalo gluten feed, Peoria gluten 
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feed, and Chicago gluten meal are also mentioned in this 
table. All of these gluten feed products are very similar to 
one another, and are by-products in the manufacture of starch 
from corn! See defi nitions p. 148-49.
 Note: This is the earliest English-language document 
seen (May 2008) that contains the term “King gluten meal.” 
Address: Ph.D., Assoc. Chemist (Feeding Dep.), Amherst.

514. Lindsey, J.B.; Smith, R.H.; Holland, E.B. 1895. Part 
VIII. Digestion experiments: 1. Digestion experiments with 
sheep. Massachusetts State Agricultural Experiment Station, 
Report 12:146-74. For the year 1894. Jan. See p. 150, 152-
54, 156, 163, 172-73.
• Summary: Two sheep were fed raw, ground soja-bean 
seeds called “Soja-bean meal. The beans were raised upon 
the grounds of the Hatch Experiment Station. The quantity 
necessary for the experiment was supplied through the 
kindness of Professor Brooks” (p. 151).
 A table (p. 150) shows the digestibility of the meal and 
other feeds. One sample of soja-bean meal, was used in 2 
single trials; its digestibility was: dry matter 82%, crude 
cellulose 71%, crude fat 86%, crude protein 91%, and 
extract matter 76%. “The test of this meal was not entirely 
satisfactory, the variations in the percentages of cellulose and 
fat digestible in case of the two sheep being too large...” The 
composition of soja-bean meal is: crude ash 6.20%, crude 
cellulose 4.5%, crude fat 18.89%, crude protein 38.47%, 
extract matter 31.94%. The composition of hay plus soja-
bean meal is also given.
 Other feeds listed on p. 148-53 are: “New-process 
linseed meal. Buffalo gluten feed. Peoria gluten and Chicago 
maize feeds. Chicago gluten meal. King gluten meal.” Peanut 
feed is described on p. 149 and 172. Address: Amherst, 
Massachusetts.

515. Martin, Ernest. 1895. Le Tao-fu (soya), son origine, 
ses propriétés, son acclimatation [Tofu (soya): Its origin, 
properties, and acclimatization]. Revue Scientifi que (Revue 
Rose) 3(5):144-46. Feb. 2. Series 4. [Fre]
• Summary: A French-language review of the literature 
on tofu, including a brief discussion of soy sauce and 
soybeans. The Soya hispida (Family: Papilionacées; Glycine 
Phaseolus) is an oilseed (graine oléagineuse) that originated 
in China. According to the research of Prof. Schlegel at the 
University of Leiden, it was fi rst mentioned in the work of 
Liu-An, king of Huai-nan, of the Han dynasty, in the 2nd 
century before the Christian era. From this period, the seed 
was boiled and a milk-like liquid [soymilk] was extracted 
which had the reputation of possessing benefi cial properties.
 When the soybean (le soya) was imported to Europe, 
it was in the form of a sauce made in Japan and sold by the 
Dutch who were the fi rst [sic] European navigators to arrive 
in Japan. Note: Portuguese navigators arrived in and traded 
with Japan before the Dutch.

 Its name was sho-yu, which is nothing but the corruption 
of the Chinese characters tsiang-yu, which signifi es savory 
oil [sic]. From sho-yu, the Dutch made the word “soya” or 
“soy” the name by which the bean is known in Europe.
 Discusses: The shape and color of soybeans. The 
Exposition of Vienna [Austria] in 1873. König’s discovery 
that soybeans contain 31-33% protein. The research of 
Vorderman and Pellet. Tao-Kan, Tao-Hu (tofu in Java), 
and Tao-Koa. Tofu exported from Annam. How Chinese 
in Batavia make soymilk and tofu (curded with gypsum); 
use of the pasty residue (résidu pâteux) [okara] for feeding 
to penned poultry, such as chickens and ducks. Further 
processing of tofu to extend its shelf life.
 Note: This is the earliest French-language document 
seen (June 2013) that uses the term résidu pâteux to refer 
to okara. Preparation of soy sauce. Many uses of tofu in 
Chinese therapy. Shi-tsih as the founder of the vegetarian 
diet. Writings of Montigny, the French consul general. Soy 
bread in diabetic diets. Mr. Desvilles. Soybean trials and 
acclimatization in France. Composition of soybeans grown in 
France.
 From the viewpoint of practical utility, we conclude 
that the acclimatization of species of the vegetable and 
animal kingdoms, which was formerly the goal of multiple 
costly tests, has now lost much of its importance. The ease 
of communications and the rapidity with which exotic 
shipments can be made often provide the same results.
 However we must continue to be attentive to failures of 
acclimatization, for they have much to teach us. One of the 
most interesting problems of science is that of mutations. 
The work of the mutationists (tératologistes), and especially 
of Dareste, on the production of artifi cial anomalies, has 
led to new proof that the variability of animal organization 
is much greater than one would be tempted to believe–and 
this variability extends also to plants... Such research can 
help elucidate the problem of the origin of races, which has 
heretofore remained in the deepest obscurity despite the 
work of savants such as Is. Geoffroy Saint-Hillaire, Darwin, 
and Quatrefages.
 Thus there is nothing surprising in the transformations 
manifested in living things which, transplanted from 
afar, fi nd themselves placed in telluric [terrestrial] and 
climatological conditions completely different from those 
of their original habitat. Examples of this transformation 
multiple with each new day; they include the opium poppy, 
rhubarb, some legumes, numerous varieties of bamboo.
 What is the reason for these laws of transformation and 
degeneration that extend over each of the large kingdoms 
of nature? The problem is posed but has not been seriously 
addressed.
 As for the soybean (graine de soya), we have shown 
that it undergoes this transformation in a very sensitive 
manner: in it, the protein molecule progressively gives way 
to the starch (amylacée) molecule. At the heart of the plant 
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organism, a special synthesis is accomplished: its chemical 
composition is modifi ed in proportions such that it becomes 
inappropriate for the goal targeted by its cultivation in 
Europe.

516. Inouye, M. 1895. The preparation and chemical 
composition of tofu. Bulletin of the College of Agriculture, 
Tokyo Imperial University 2(4):209-15. Aug. [6 ref. Eng]
• Summary: One of the best early articles on tofu in Japan. 
Inouye tried to make a product resembling Swiss cheese with 
tofu, with moderate success.
 “I have confi rmed the absence of starch noticed by 
Kellner in the Japanese soya bean, by repeated tests with 
iodine, while observations made in Europe have shown the 
presence of a very small quantity of starch granules” (p. 
210).
 “The efforts to prepare an easily digestible food from 
soya beans led to the preparation of miso and natto, two 
kinds of vegetable cheese, which were investigated some 
time ago in the laboratory of this college. (Footnote: On the 
preparation of miso, by O. Kellner, this Bulletin, Vol. 1, No. 
6. On natto, by Yabe; Bulletin Vol. 2, No. 2).
 “But the most interesting preparation is tofu, which 
consists principally of the protein-matter of the soya bean 
and which, according to the investigation of Prof. Osawa 
in Tôkyô, is as easily digestible as beef. This preparation 
is freshly made every day and sold in the form of tablets 
[cakes] about 10 c.m. broad, 2 c.m. thick, and 25 c.m. long 
[4 by 10 by 0.8 inches thick], is of snow-white appearance 
and of the consistency and taste of freshly precipitated casein 
of milk, but as there is no trace of bacterial action connected 
with its preparation, the name vegetable cheese is certainly 
not justifi ed.” A table (p. 211) shows the composition of tofu 
a determined by Kellner.

“Tofu is also sold in another form called kori-dofu 
[dried-frozen tofu]. It is prepared by exposing the fresh 
tofu tablets to the action of frost, under which they shrink 
considerably, lose water, and become more compact. While 
fresh tofu contains, on an average, 89.02% of water, kori-
dofu contains only 15.32% in the air dry condition. The 
analysis of kori-dofu gave me the following results: Water 
15.32%. Albuminoids 41.42%. Fat and lecithin 23.65%. 
Non-nitrogenous extract 15.05%. Cellulose 1.48%. Ash 
3.08%.”
 Note 1. This is the earliest English-language document 
seen (April 2013) that uses the term kori-dofu to refer to 
dried-frozen tofu.
 The author then describes the tofu manufacturing 
process, noting that it “is manufactured only on a small 
scale, by people who sell it in their own shops.” “The beans 
are fi rst soaked for about twelve hours in water and then 
crushed between two mill-stones until a uniform pulpy 
mass is obtained. This is then boiled with about three times 
its quantity of water for about one hour, whereupon it is 

fi ltered through cloth. This liquid is white and opaque, 
exactly like cow’s milk; while the smell and taste remind 
one of fresh malt.” “I also analyzed the fresh milky liquid 
with the following results” for “Soya bean milk” and 
cow’s milk, respectively (p. 212): Water 92.53% / 86.06%. 
Albuminoids 3.02% / 4.00%. Fat 2.13% / 3.05% Fibre 0.03% 
/–. Ash 0.41% / 0.70%. Non-nitrogenous extract, including 
carbohydrates 1.88% /–. Milk sugar–/ 5.00%.
 “The fat contained in this liquid as well as in the tofu-
tablets was found to consist partly of lecithin. Tofu dried at 
100º yielded 26.65% fat and 4.83 gr. of this fat yielded, after 
igniting with carbonate of soda and nitrate of potash in the 
usual way, 0.280 grm. of magnesium pyrophosphate, which, 
when multiplied by the lecithin-factor, 7.2703, corresponds 
to 2.035 grm. lecithin, amounting to 11.2% of dried tofu, 
leaving for the genuine fat 15.4% (Footnote: A portion 
of this lecithin was probably present in the soya bean as 
lecithalbumin; comp. Leo Liebermann, J.B. f. Thierchemie, 
1893, p. 32, and E. Schulze, Chemiker Zeitung, 1894, No. 
43); more of the latter, therefore, is left in the refuse than of 
the former.”
 Note 2. This is the earliest original English-language 
document seen (Feb. 2016) that contains the word “lecithin” 
or “lecithalbumin” in connection with soy–in this case tofu.
 “In the manufacture of tofu-tablets from the freshly 
prepared milky liquid, about 2% of concentrated brine 
[natural nigari] as it is obtained as mother liquor from the 
preparation of sea salt, is added with constant stirring, 
whereupon a fl occulent precipitate is soon formed which is 
separated by means of a cloth fi lter, slowly pressed, and then 
cut into tabular shape. I have tried to arrive at a satisfactory 
explanation of the nature of tofu, and have found that the 
salt-brine does not act by its chloride of sodium, but by the 
calcium and magnesium salts which are in it; for we can 
at once obtain precipitate from the milky liquid if we add 
a little calcium nitrate or magnesium sulphate, while we 
can not obtain any separation or precipitation by adding 
even considerable quantities of sodium chloride or sodium 
sulphate.”
 “I have analysed a sample of the salt brine used for tofu 
making and found it to contain, besides chloride of sodium, 
27.9% of chloride of magnesium and 7.0% of chloride of 
calcium.”
 Footnote 4 (p. 213): “In order to see whether a product 
similar to Swiss Cheese could be obtained from the crude 
soya casein or tofu, I infected 50 grm. of fresh tofu with a 
small dose of pulverised Swiss cheese, and added ten per 
cent of common salt to the mixture, pressed it in cloth, 
and allowed it to stand in a moist beaker glass for several 
months. The product resembled, only to a limited extent, the 
cheese from milk, but further experiments with the addition 
of small quantities of milk sugar are intended.”
 Note 3. This is the earliest English-language document 
seen (Aug. 2013) that contains the term “soya bean milk.”
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 Note 4. This is the earliest English-language document 
seen (Aug. 2013) that contains the word “milky” in 
connection with soymilk, or that uses the term “milky liquid” 
to refer to soymilk. It is the second earliest English-language 
document seen (Aug. 2013) that mentions soymilk, and the 
earliest that mentions it in connection with Japan. However 
there is no suggestion that Japanese consume soymilk as a 
beverage.
 Note 5. This is the earliest English-language document 
seen (March 2009) that uses the term “vegetable cheese” to 
refer to miso.
 Note 6. This is the earliest English-language document 
seen (Dec. 2020) that uses the term “soya casein” or “crude 
soya casein” to refer to tofu or to a soy protein product.
 Note 7. This is the earliest English-language document 
seen (Dec. 2017) that contains a nutritional analysis of soya 
bean milk. Address: Nôgaku-shi [Prof. of Agriculture], 
Japan.

517. Georgeson, C.C. 1895. Soy beans for stock. Prairie 
Farmer 67(45):1. Nov. 9.
• Summary: “Jas. E. Booge, of Sioux City, Iowa, writes: ‘I 
wish to know in what climate soy beans grow, and what time 
it is best to plant them. It is something I know nothing of, 
and I would like to try them. How many bushels will they 
produce to the acre, and what kind of stock will eat them, 
and how should they be prepared for food?’
 The author replies: “We have grown soy beans here, 
at the Kansas Experiment Station, for the last six years, 
and always with gratifying success. They withstand the dry 
weather and hot winds better than any other legume that 
we have tried so far. Their power to resist drought and their 
highly-nutritious qualities are their chief recommendations. 
The early varieties can be grown successfully as far north as 
South Dakota and in Wisconsin. The later varieties cannot 
be depended on to mature seed even here in Kansas. They 
should not be planted until the ground is warm. We usually 
plant the main crop here at the Kansas Station during the 
last ten days of May, but they can also be planted later. Last 
year I planted a fi eld on the wheat stubble just after the 
wheat was removed in the beginning of July, and although 
the season was excessively dry they still produced a crop of 
beans which matured seed before frost. Like all other crops, 
they do best on rich soil, but they will grow on poor soil also. 
They yield better than navy or other fi eld beans. They can 
be planted with a bean planter, a corn planter or even a grain 
drill. We usually plant them with a shoe press drill, stopping 
up three hoes [sic, holes] so as to leave the rows thirty-two 
inches apart, and a plant to each two inches of row is thick 
enough. A bushel of seed put in in this manner will plant an 
acre.”
 “As to the use of the soy bean as stock food, we have 
fed it to stock as ensilage in the form of hay, and the ripe 
beans ground to a meal, in all cases with gratifying results. 

The ensilage produced a marked increase in the quantity, 
and an improvement in the quality of the milk, and the bean 
meal is better than oil meal in nutritive qualities. To be exact, 
linseed oil meal contains twenty-seven pounds digestible 
protein, and 32.2 pounds carbohydrates, and 7.1 pounds 
fat, in 100 pounds of meal, whereas soy bean meal contains 
30.1 pounds digestible protein, 30.7 pounds carbohydrates, 
and 15.8 pounds fat in 100 pounds. If made into hay the 
crop should be cut when the beans in the pod are about half 
grown, just before the leaves begin to fall. After it is cured it 
should be handled as little as possible to avoid crumbling the 
leaves. This hay has a nutritive quality equal to that of bran. 
We have, in a favorable season, raised three tons of this hay 
per acre.
 “The seed from which the stock we have here, is grown 
was originally imported by the writer direct from Japan.”
 Note 2. This is the earliest document seen (Feb. 2017) 
concerning soybeans in South Dakota, or the cultivation 
of soybeans in South Dakota. This document contains the 
earliest date seen for soybeans in South Dakota, or the 
cultivation of soybeans in South Dakota (Nov. 1895). The 
source of these soybeans is unknown.
 Note 3. This is also the earliest document seen (Feb. 
2017) concerning soybeans in Wisconsin, or the cultivation 
of soybeans in Wisconsin. This document contains the 
earliest date seen for soybeans in Wisconsin, or the 
cultivation of soybeans in Wisconsin (Nov. 1895). The 
source of these soybeans is unknown.
 Note 4. This is the earliest document seen (Oct. 2003) 
that uses the word “planter” (“bean planter”), or the word 
“drill” (referring to an implement), or the term “grain drill” 
in connection with soybean production. Address: Prof., 
Kansas Agric. Exp. Station [Manhattan, Kansas].

518. Prinsen Geerligs, H.C. 1895. Eenige Chineesche 
voedingsmiddelen uit Sojaboonen bereid [Some Chinese 
foods made from soybeans]. Pharmaceutisch Weekblad voor 
Nederland 32(33):1-2. Dec. 14. Summarized in Teysmannia 
(1897) 7:413-15. [5 ref. Dut; eng]
• Summary: Contents: Introduction. Tofu or bean cheese 
(Tao-hoe of boonenkaas). Chinese soja or Fao-ijoe 
(boonenolie; soybean oil). Japanese soya (soy sauce; In 
Japanese: Shoijoe; in Chinese: Sex-sze-ijve). Taucho or bean 
paste (Fao toio of boonenbrei).
 In the section on tofu, soymilk is mentioned twice.
 Note 1. This is the earliest Dutch-language document 
seen (April 2013) that uses the term boonenkaas 
(unhyphenated) to refer to tofu.
 Note 2. This is the earliest Dutch-language document 
seen (Aug. 2013) that uses the term melkachtige, vettige 
vloeistof (“milky, fatty liquid”) or gefi ltreerde melkachtige 
vleistof (“fi ltered milky liquid”) to refer to soymilk.
 Note 3. This is the earliest document seen (March 2009) 
that mentions Indonesian-style miso, which it calls “Fao 
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toio.” This would later be spelled tao-tjo, taotjo, tauco, or 
taucho.
 At the end of the section on tofu, the author continues: 
Another widely used bean preparation is soy sauce (de Soja), 
of which two kinds exist: the Japanese and the Chinese 
Soja. The fi rst-mentioned has already been repeatedly 
described, for example by König (1889, p. 241), further by 
J.J. Hoffman in his “Contributions to the Knowledge of the 
Language, Geography, and Ethnology of the Netherlands 
Indies” (Bijdragen tot de Taal-, Land- en Volkenkunde van 
Nederl. Indië; Vol. V, p. 192), and recently by G. Schlegel 
in T’oeng pao [T’oung Pao 1894] (Part 5, No. 2) and O. 
Kellner in Chemiker Zeitung (1895, p. 120). While I could 
not fi nd anything in the literature about the preparation of 
Chinese soy sauce (Soja), I have copied the following from 
the manufacturers themselves.
 Chinese Soja or Fao-ijoe (bean oil). For this, only 
black varieties of the Soja hipida [sic, hispida] humida Beta 
atrosperma or Soja hipida platycarpa Beta melanosperma 
have been used. Their seeds are cooked and the water poured 
off, after which the beans are left in the sun for half a day to 
dry. Now they are cooled on big trays of woven bamboo out 
of the sun, then covered with leaves of a Hibiscus variety. 
On the beans there will always appear a type of mold, the 
Aspergillus Oryzae to be precise, which, at least on Java, 
appears every time again on moist soybeans exposed to 
the open air, but strangely enough does not appear on 
other foods. The beans are allowed to stand until the mold 
sporulates, which can be seen by the green color of the mold 
threads (hyphae), then they are dried again for some days 
and then put in a strong salt solution that has been cooled. 
This mixture is put in the sun for 8 days and afterwards it is 
boiled. The salt solution is then poured off from the beans 
and saved. The beans are boiled again and the water is added 
to the fi rst salt solution. This process is repeated as many 
times as it takes to extract the residue completely.
 The decoction is strained through a fi ne sieve, boiled 
again, and the sugar from the areng palm, star anise (not 
the leaves), and some other herbs (which are available from 
Chinese druggists as “soya herbs”) are added. Finally, this 
dark brown, pleasantly aromatic liquid is boiled down until 
salt crystals start to appear on the surface, indicating that the 
liquid is completely saturated with salt. After cooling, the 
soy sauce (soja) is ready to use. It yields a spice which is 
used together with all different kinds of foods as a pleasant 
condiment, and in the Chinese, Javanese, and even the 
European kitchen on Java it is an irreplaceable ingredient.
 Soy sauce is sold in several quality grades, of which the 
best is a thick sauce with a special aroma. The lesser kinds 
are thinner and are made by diluting the thick soy sauce with 
salt water, while in the very low-grade kinds, instead of the 
pleasantly sweet-tasting palm sugar, the bitter, sour-smelling 
unassimilated molasses from sugar factories is used.
 Note 4. This is the earliest document seen (May 2010) 

that describes the preparation of a sweet Indonesian-style 
soy sauce quite similar to ketjap manis (which seems to 
have been fi rst created about 1960), yet the writer does not 
mention its name.
 The Chinese soy sauce appears as a black colored, thick, 
clear liquid in which sometimes a viscous sediment can be 
found. When diluted with water it turns turbid or cloudy, 
but after adding salt this cloudiness disappears. Here is 
an analysis of one of the most common varieties: Specifi c 
gravity 1.254, saccharose and glucose 15.60%, nitrogen 
containing substances (stikstofhoudende stof) soluble in 
alcohol 4.87%, nitrogen containing substances not soluble in 
alcohol 2.62%, nitrogen-free substances soluble in alcohol 
0.25%, nitrogen-free substances (stikstofrije stof) not soluble 
in alcohol 0.75%, salt 17.11%, other ash components 1.65%, 
water 57.12%. Total 100%.
 The substances insoluble in nitrogen consist (except for 
peptone) mainly of legumin, which is soluble in strong salt 
solutions (compare Beilstein, Handbuch Organische Chemie, 
III, p. 1275) and will precipitate when diluted. This protein 
product (eiwitstof) has, by repeated precipitation with alcohol 
and renewed dilution in water and salt, been cleaned and 
could be recognized as a legumin. The elementary analyses 
gave these fi gures: Carbon 51.6, hydrogen 7.1, nitrogen 15.9.
 Furthermore, the dilution in water was precipitated by 
ammonium sulfate, magnesium sulfate and sodium sulfate 
and not by a large quantity of sodium chloride.
 The nitrogen containing substances soluble in alcohol 
were leucine, tyrosine and aspartic acid, all breakdown 
products of legumin, plus a little ammonia. Nitrogen-free 
extraction substances are almost not present and consist of a 
little pectin and the black coloring agent from the skin of the 
soybeans, which gives the black color to the soya.
 Just like Kellner (Chemiker Zeitung 1895, p. 121) 
remarks, the composition of the soya is very similar to the 
one of meat extract, by which the big importance of this 
condiment in countries, where mainly vegetable type food is 
consumed, can be readily explained. Very peculiar moreover 
is the way in which during the preparation of the soya the 
heavily digestible protein substances, which are locked into 
the thick skinned cells of the soya, have been converted into 
an easily digestible, very delicious food.
 One lets the boiled beans mold by means of the 
Aspergillus oryzae, which above all has the quality of 
changing amylodextrine and starchy substances into sugars 
followed by carbonic acid and water breakdown. We can say 
that a microscopic investigation of a molded soybean shows 
that the mold threads (hyphae) penetrate the cell walls of the 
complete soybean and partly dissolve them so the contents 
will be more readily available. When the mold has used up 
all that food, as shown by its fructifi cation, the beans are put 
into a strong solution of salt water so that the legumin will 
dissolve, producing a thick fl uid liquid. At the same time, 
the broken down substances of the legumin will dissolve 
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pepton [peptone], leucine, tyrosine and ammonia, next to the 
aromatic substance that will start to form in this stage. The 
continued manipulations, addition of sugar, herbs, etc., are of 
course of minor importance, but principally the clever way 
in which the mold is being used to dissolve the cell walls is 
highly interesting. This, like so many Chinese preparations, 
is completely empiric and no Chinese would have the 
slightest notion of what all this molding is about.
 This article describes the fi rst attempt to identify the 
tempeh mold. In the section on Indonesian miso (taucho), 
the author notes: In a similar way, in Java, other molds are 
used to make leguminous seeds into more digestible foods. 
Thus the presscake, which remains after making peanut 
oil and would be indigestible without further preparation, 
is subjected to the action of molds. In central and eastern 
Java Chlamydomucor Oryzae [now known as Amylomyces 
rouxii] is used, whereas in western Java an orange mold 
of the family Oospore (Neurospora) is used. In the former 
case, the food is called ‘bongkrek,’ and in the latter ‘ontjom.’ 
If soybeans are molded with Chlamydomucor the spice is 
called ‘tempets’ [sic, tempeh]. In the preparation, the seeds 
are boiled, spread, mixed with a little molded cake from 
a former batch, and left alone for a while until the mass is 
bound into a solid white cake.
 All the aforementioned molds have the ability to break 
starch and pectin substances down into sugars, by which 
means the cell walls are opened and the seeds made more 
easy to digest.
 In the case of the starch-containing peanut presscakes, 
the breakdown of starch into sugars, followed by the use 
of the resulting sugars, proceeds so rapidly that the cakes 
become warm and within 1 day about 5% of their weight will 
disappear.
 Kagok Tegal 28.9.95.
 Note 5. This is the earliest document seen written only 
in Dutch that mentions Indonesian miso, which it calls Fao 
toio or boonenbrei, and tao tsioe.
 Note 6. This is the earliest document seen stating that 
Hibiscus leaves are used in Indonesia to make soyfoods–in 
this case soy sauce.
 Note 7. This is the earliest document seen (Dec. 2020) 
that mentions “bongkrek”–but the explanation is incorrect.
 Note 7. This is the earliest document seen (March 2020) 
that mentions “ontjom.” Address: Java, Indonesia.

519. Benedikt, Rudolf. 1895. Chemical analysis of oils, 
fats, and waxes and of the commercial products derived 
therefrom. From the German of R. Benedikt. Revised and 
enlarged by J. Lewkowitsch. London and New York, NY: 
Macmillan and Co. xviii + 683 p. See p. 300-01. Illust. 
Index. 24 cm. [2 soy ref. Eng]
• Summary: The section titled “Soja bean oil” states (p. 
300-01): “French–Huile de Soya. German–Sojabohnenoel. 
This oil is obtained from the seeds of Soja hispida, a plant 

indigenous to China and Japan, where the oil is used for 
culinary purposes... On exposure to air it dries slowly with 
formation of a thin skin.”
 One table gives the “Physical and chemical constants of 
soja bean oil” based on two previous observers: Morawski 
and Stingl (1887), and De Negri and Fabris (1891-1892): 
Specifi c gravity at 15ºC: 0.9242–0.9270. Solidifying point: 
+15 to +8ºC. Saponifi cation value (Mgrms. KOH): 192.5–
192.9. Hehner value: 95.5%. Iodine value: 121.3%–122.2%. 
Maumené test: 59º–61ºC.
 Note 1. This is the earliest English-language document 
seen (July 2020) that mentions the “iodine value” of soja 
bean oil.
 A second table gives the “Physical and chemical 
constants of mixed fatty acids” based on the same two 
observers. Solidifying point: 23-25ºC. Melting point: 27-
29ºC. Iodine value: 115.2–122%.
 Note 2. This is the earliest document seen (Oct. 2016) 
that mentions the Hehner value in connection with soybean 
oil.
 Also contains sections on: Linseed oil (p. 273-79). 
Hemp seed oil (p. 280-81). Sesamé oil (gingili oil, teel oil, 
p. 314-20). Almond oil (p. 358-61). Arachis oil (peanut oil, 
earthnut oil, p. 362-66). Butter substitutes and oleomargarine 
(p. 445, 549-51). Lard substitutes (p. 551-52). “Oleaginous 
seeds and oil-cakes” (p. 553) include: earthnut / arachis, and 
sesamé cakes (p. 553-55). Boiled oil (linseed, p. 605).
 Vulcanised oils–Rubber substitutes. French–Gomme 
factice. German: Faktis (p. 612-13). “Vulcanised oils are 
prepared from fatty oils either by heating with sulphur, or by 
treatment with sulphur chloride in the cold.” “The substitutes 
are india-rubberlike substances, and serve, as their name 
indicates, to replace india-rubber.”
 Rudolf Benedikt lived 1852-1896. Julius Isador 
Lewkowitsch lived 1857-1913.
 Note 3. This is the earliest English-language document 
seen (May 2020) that mentions the term “lard substitutes” 
(One of two documents).
 Note 4. This is the earliest English-language document 
seen (Sept. 2016) that uses the term “Soja bean oil” to refer 
to soybean oil.
 Note 5. This is the earliest English-language document 
seen (Aug. 2016) that contains the term “Oleaginous seeds.”
 Note 6. This is the earliest English-language document 
seen (Feb. 2005) that uses the word “Sesamé” to refer to 
“sesame.” Address: Prof., Dr., Vienna, Austria.

520. Bretschneider, Emil V. 1895. Botanicon sinicum. 
Notes on Chinese botany from native and Western sources. 
III. Botanical investigations into the materia medica of the 
ancient Chinese. J. of the North China Branch of the Royal 
Asiatic Society 29:1-623. New Series. See p. 9-13, 385-86, 
389. [200+* ref. Eng]
• Summary: The single most important early work on 
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Chinese botany written by a Westerner. Bretschneider, an 
M.D., lived 1833-1901. Contents: Introduction (p. 1-9). 
Titles of some Chinese, Japanese and European books quoted 
in my researches by abbreviated references (p. 9-12).

P. = Pen ts’ao kang mu, the great Chinese Materia 
Medica and Natural History by Li Shi-chen (second half of 
the 16th century). (See Botanicon sinicum, I, p. 54).

T. = T’u shu tsi ch’eng, the great Chinese Cyclopædia, 
published in 1726. (See Botanicon sinicum, I, p. 71). My 
quotations refer to the chapters of the Botanical Section.

Ch. = Chi wu ming shi t’u k’ao, a Chinese Botany 
illustrated by woodcuts, published in 1848. (See Botanicon 
sinicum, I, p. 73). My quotations refer to the drawings.
 The quotations from the Rh ya and the Classics refer to 
Botanicon sinicum, Part II.

Kin huang = Kin huang Pen ts’ao, a treatise on plants 
which can be used for food; accompanied with woodcuts 
dating from the end of the 14th century (See Botanicon 
sinicum, I, p. 49-53).

App. Appendix to the present = volume on ancient 
Chinese geographical names.

K.D. = K’ang Hi’s Dictionary, the Kang hi Tsz’ t’ien 
or Chinese Dictionary, published in 1716 by order of the 
Emperor K’ang Hi.

W.D. = Williams’ Syllabic Dictionary of the Chinese 
Language, 1874.

Amoen. exot. = E. Kaempfer’s Amoenitates Exoticae, 
1712, in which a great number of Japanese plants are 
described, sometimes also fi gured. The Chinese names in 
Chinese characters are generally added.

Kwa wi, a Japanese Botany, illustrated by woodcuts, 
published in the middle of the last century and translated into 
French by Dr. L. Savatier in 1873 (See Botanicon sinicum, I, 
p. 99).

Phon zo = Phon zo dzu ju, a large Japanese work on 
Botany with nearly 1,800 coulored drawings illustrating the 
Chinese Pen ts’ao kang mu, and published in 1828. (See 
Botanicon sinicum, I, p. 100, Hon zo dzu fu).

So moku = So moku dzu setsu, another Japanese Botany 
with 1,215 excellent drawings representing herbaceous 
plants. (See Botanicon sinicum, I, p. 101). I quote these 
drawings in preference to those of the Phon zo. To the latter 
I generally refer only in the cases in which the plant in 
question is not mentioned in the So moku as e.g. trees.
 Thbg. Fl. jap. = C.P. Thunberg’s Flora Japonica, 1784. 
(See Botanicon sinicum, I, p. 126).
 Sieb. Icon. = Dr. Ph. Fr. Siebold’s Coloured drawings 
representing Japanese plants, about 600, unpublished. (See 
Botanicon sinicum, I, p. 127).
 Sieb. Zucc. Fl. Jap. = Dr. Ph. Fr. Siebold et Dr. 
Zuccarini, Flora Japonica, 1835-1870; described and 
pictured 150 plants. (See Botanicon sinicum, I, p. 127).
 Sieb. oecon. = Siebold’s Synopsus Plantarum 
Oeconomicarum Universi Regni Japonici, 1827.

 Hoffm. Schult = J. Hoffmann et H. Schultes, Noms 
indigènes d’un choix de Plantes du Japon et de la Chine, 
2nd edition 1864. (See Botanicon sinicum, I, p. 127). The 
botanical identifi cations of Japanese and Chinese names of 
plants are based on Siebold’s statements.
 Miq. Prol. Fl. Jap. = F.A.G. Miquel, Prolusio Florae 
Japonicae, 1866.
 Franch. Sav. Pl. Jap. = A. Franchet et L. Savatier, 
Enumeratio plantarum in Japonia sponte crescentium, 1874-
1876.
 J. Matsumura, Nomenclature of Japanese Plants, in 
Latin, Japanese and Chinese, 1884.
 Gauger = G. Gauger, Chinesische Roharzneiwaaren, 
1848. Descriptions of Peking drugs, with drawings. (See 
Botanicon sinicum, I, p. 122).
 Tatar Cat. = A. Tatarinov, Catalogus Medicamentorum 
Sinesium, 1856. (See Botanicon sinicum, I, p. 122).
 Han. Sc. pap. = D. Hanbury’s Science Papers, 1875. P. 
209-277 his notes on Chinese Materia Medica are reprinted, 
which originally appeared in 1860, 1861. (See Botanicon 
sinicum, I, p. 128). = P. Smith = Dr. Fr. Porter Smith, 
Contribution towards the Materia Medica and Natural 
History of China, 1871. (See Botanicon sinicum, I, p. 128).

Cust. Med. = List of Chinese medicines passing through 
the Chinese Maritime Customs, 1889.

Hank. Med. = R. Braun, List of Medicines exported from 
Hankow and the other Yangtze Ports, 1888. (See footnote 4).
 Parker, Sz ch’uan plants = Chinese Names of Plants 
collected by E.H. Parker in Sz ch’uan [Sichuan, Szechwan] 
1880 and 1881, and determined by Dr. Hance. (See China 
Review, XI, 1883, p. 339).
 Parker, Canton plants = Chinese Names of Canton 
Plants, by E.H. Parker (See China Review, 1886, p. 104-
119).
 Gardner Ichang plants = Vegetable products of the 
Consular District of Ichang, in the Province of Hupeh, by 
C.T. Gardner. (See Journal of the North-China Branch, 
Royal Asiatic Society, XIX, 1884, p. 6-26).
 Henry, Chin. plants = Chinese Names of Plants, by 
Augustine Henry, M.A.–L.R.C.P. (See Journal of the North-
China Branch, Royal Asiatic Society, XXIII, 1887, p. 233 
seqq.). These names refer to the plants of the province of 
Hupeh.

Ind. Fl. sin. = Index fl orae sinensis, by F.B. Forbes, 
F.L.S., and W.B. Hemsley, A.L.S., 1888. Now in course of 
publication.
 The medicinal plants of the Shen Nung Pen Ts’ao King 
[pinyin: Shennong Bencao Jing] and the Pie Lu [pinyin: 
Mingyi Bielu] (p. 13-). Pages 385-86: Section “229.–ta tou, 
Soy-bean, Soja hispida, Moench. P., XXIV, 1. T., XXXV.
 “Comp. Rh ya, 29, Classics, 355.

Pen King:–Ta tou. The seed of the (3 Cc = 3 Chinese 
characters given) hei dadou [black soy bean] is used in 
medicine. Taste sweet. Nature uniform. Non-poisonous. 
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When eaten it causes the body to become heavy.
Pie lu:–The ta tou is produced in T’ai shan [in Shan 

tung, App. 322] in marshes. It is gathered in the 9th month.
 Su Sung [11th cent.]:–The ta tou is now generally 
cultivated in two varieties–the white and the black. The latter 
is used in medicine.
 Li Shi-Chen:–There are many sorts of the ta tou–the 
black, white, yellow, gray, green and spotted [according to 
the colour of the seeds]. The black sort is used in medicine, 
is also a valuable food, and is employed in making (1 Cc) shi 
(Soy [fermented black soybeans]. V. infra, 234, and Bot. sin., 
II, 355). From the yellow sort oil is expressed (1 Cc) tsiang 
[jiang] (sauces) and (1 Cc) fu (beancurd [tofu]. See l.c.) are 
prepared. These beans are also eaten roasted. Besides the 
seeds of the ta tou, and the oil expressed from them, other 
parts of the plant are likewise offi cinal, viz. the (3 Cc) ta 
tou p’i (the valves of the legume), the leaves, the carbonized 
straw and the fl owers.
 “See P. Smith, 88, Dolichos soja. -
 “230.- (4 Cc) [yellow soybean sprouts] ta tou huang 
kuan. P., XXIV, 7.
 This drug is noticed in the Pen king. As T’ao Hung-King 
and Li Shi-Chen explain, this consists of the germs of the 
black Soy bean, produced by steeping the beans in water and 
causing them to germinate. These germs are used as food.
 “This is still an article of food at Peking, but produced 
from the yellow Soy bean and called (3 Cc) huang tou ya.
 Note. This is the earliest English-language document 
seen (Jan. 2013) that gives a name to soy sprouts; it calls 
them ta tou huang kuan (old name) and huang tou ya 
(present name).
 Pages 389-90: “234.–Cc [fermented black soybeans] 
ta tou shi. P., XXV, 2. Comp. Bot. sin., II, 355:–Soy. It is 
noticed in the Pie lu. Li Shi-Chen says it is prepared from the 
black soy bean.
 “In the Cust. Med. the (2 Cc) tou shi is mentioned as an 
article of import, p. 110 (183) Wu hu,–p. 164 (368) Shang 
hai,–p. 216 (89) Wen chou. It is said to come from Han kow 
and Ning po, and is identifi ed there with salted black beans.–
See also Hank. Med., 45 [by R. Braun, 1888].
 Appendixes. Chinese geographical names (p. 547). 
Alphabetical index of Chinese names of plants (p. 606). 
Alphabetical index of genus names of plants (p. 616). 
Address: Late physician to the Russian Legation at Peking.

521. Bretschneider, Emil V. 1895. Botanicon sinicum. Notes 
on Chinese botany from native and Western sources. Part 
III. Botanical investigations into the materia medica of 
the ancient Chinese. Shanghai, Hongkong, Yokohama & 
Singapore: Kelly & Walsh, Ltd. 623 p. Index. 28 cm. [Eng]
• Summary: This book was fi rst published in 1895 as an 
article in the Journal of the Royal Asiatic Society, North 
China Branch. The contents and pagination of this book are 
the same as the original article (which see). Address: M.D., 

Late physician to the Russian Legation at Peking, China.

522. Flagg, Chas. O.; Towar, J.D.; Tucker, Geo. M. 1895. 
Field experiments. Rhode Island Agricultural Experiment 
Station, Annual Report 7:111-28. For the year 1894. See p. 
114-19.
• Summary: The section titled “Experiment with leguminous 
plants” (p. 114-20) states: “The experiment with leguminous 
plants which began last year (see Annual Report for the 
year 1893, p. 190) upon plots 17, 19, and 21, was continued 
through this year with slightly varying results. The three 
plots received like quantities of potash and phosphoric acid, 
but plot 17 received no nitrogen, plot 19 received one-third 
ration, and plot 21 full ration. In nearly every case in 1893 
the plot (19) that received one-third ration (150 lbs.) of 
nitrate of soda gave a larger yield than either plot 17 or 21. 
While in 1894 a majority of the plants on the full-ration 
plot (21) gave the largest yields, although the gain was not 
great except in two or three cases; in no case was the gain in 
weight of plot 21 over plot 19 suffi cient to cover the expense 
of applying the extra 300 lbs. of nitrate of soda.”
 A table (p. 116) gives the names of the crops planted (all 
were planted on 13 June 1894), the weight of three fertilizers 
added (in lb/acre; phosphate rock, muriate of potash, and 
nitrate of soda) the height of the plants, usual method of 
sowing (broadcast vs. drilled; all the crops mentioned below 
were drilled in 24-inch rows), date of harvest, excess yield 
due to additional nitrogen. The crops include: Soja bean 
(common), Soja bean (Medium Green; plants or beans), Soja 
bean (Medium Black; plants or beans), Soja bean (Early 
White; plants or beans), Black podded adzuki (plants or 
beans), White podded adzuki (plants or beans), Kiyusuke 
daidzu (plants or beans), Yamagata daidzu (plants or beans), 
Eda-mame (plants or beans), Yellow soy (plants or beans).
 “With most of the soja beans the increase of yield is not 
suffi cient the cover the cost of applying any nitrogen at all 
the second year, while the fi rst year there was a slight profi t 
made by applying the one-third ration.”
 A table (p. 118) shows the composition of dry matter of 
some leguminous green fodders (including 5 types of soja 
bean) as compared with corn, oats, and millet.
 Page 119 states: “All varieties of Soja Beans are used 
profi tably either as silage, as green fodder, or as a green 
manure. They grow readily; the Common variety and the 
Early White are among the earliest to mature. One bushel of 
seed is required per acre.

“Black Podded Adzuki, White Podded Adzuki, Kiyusuke 
Daidzu, Yamagata Daidzu, Eda-mame and Yellow Soy, are 
Asiatic varieties of beans similar to the soja beans. The 
seed of these varieties, as well as the soja beans, makes 
an excellent, rich meal for stock feeding, while the Black 
Podded Adzuki beans are said to be desirable and nutritious 
for table use.”
 Note 1. The above text indicates that the investigators 
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do not realize that soja beans, daidzu, eda-mame, and yellow 
soy are all different types of soybeans. Some of these are 
Japanese names.
 Note 2. This is the earliest English-language document 
seen (June 1998) that uses the term “green manure” in 
connection with soybeans.
 This is the earliest English-language document seen 
(June 2014) that mentions the use of “phosphate rock” 
or “rock phosphate” as a fertilizer, or in connection with 
soybeans. Address: Kingston.

523. Hart, Ernest (Mrs.). 1895. Diet in sickness and health. 
London: The Scientifi c Press, Ltd.; Philadelphia: W.B. 
Saunders. xii + 219 p. With an Introduction by Sir Henry 
Thompson, F.R.C.S., M.B., London. Undated. Index.
• Summary: Soy is not mentioned in the body of this book. 
However on p. 223, near the rear of this book is a full-page 
ad for: Callard & Co. This ad is identical to the ad in the 
1890? edition of this book. The company still sells soy 
bread and biscuits, etc. 65 Regent Street, Piccadilly Circus 
[London, England]. Address: Formerly student of the Faculty 
of Medicine of Paris, and of the London School of Medicine 
for Women.

524. Hills, J.L. 1895. Dairying. Vermont Agricultural 
Experiment Station, Annual Report 8:142-92. For the year 
1894. See p. 167-68.
• Summary: Section VI, titled “Miscellaneous fodder 
crops” (p. 167-68) begins: “A series of experimental plots 
containing a tenth of an acre each was laid out in the 
spring of 1894... The following crops survived the attacks 
of insects, drought, etc., and were harvested. The fi rst 
table gives the plot number, name of nine crops–incl. Soja 
Bean (Green) and Soja Bean (Black), original substance 
(percentage water and dry matter), and the composition 
of the dry matter (percentage crude ash, crude protein, 
crude fi bre, nitrogen-free extract, ether extract, nitrogen, 
phosphoric acid, and potash). The second table contains the 
same columns plus “Total yield” and the same crops. The 
Soja Bean (Green) was by far the best yielder, followed by 
the Soja Bean (Black). The composition is given in total 
pounds rather than as a percentage.
 On p. 168 we read: “Soja (or Soy) Beans, green and 
black medium varieties, (Soja hispida). Seed was obtained 
from the Hatch Experiment Station of the Massachusetts 
Agricultural College; 27 inch rows. These beans were grown 
in 1893 as well as in 1894, and proved satisfactory each year. 
As explained in the last report, they are of Japanese origin, 
make good dry fodder or ensilage, and are relished by cattle. 
No other leguminous hoed crop which we have grown have 
given us better returns in tonnage of green fodder, dry matter 
or protein. The green variety this year yielded at the rate of 
six and a half tons green fodder, two tons dry fodder and 
nearly a quarter of a ton of protein to the acre.” Address: 

Director of the Station and Chemist, Burlington, VT.

525. Morrison, George Ernest. 1895. An Australian in China: 
Being the narrative of a quiet journey across China to British 
Burma. London: Horace Cox. xii + 299 p. Frontispiece. 
Illust. 2 folded maps. 23 cm.
• Summary: Page 87–”At Tchih-li-pu [in Yunnan],... the 
houses are poor, the people poverty-stricken and ill-clad, the 
hotel dirty... Food we had now to bring with us, and only at 
the larger towns where the stages terminate could we expect 
to fi nd food for sale. The tea is inferior, and we had to be 
content with maize meal, bean curds, rice roasted in sugar, 
and sweet gelatinous cakes made from the waste of maize 
meal. Rice can only be bought in the large towns. It is not 
kept in roadside inns ready steaming hot for use, as it is in 
Szechuen [Szechuan].
 Page 252: “More than half the women had goitre. Before 
them were laid out the various dishes. There were pale cuts 
of pork, well soaked in water to double their weight, eggs 
and cabbage and salted fi sh, bean curds, and a doubtful tea 
fl avoured with chamomile and wild herbs.” Address: M.B., 
C.M. Edin., F.R.G.S.

526. Noorden, Carl von. 1895. Diabetes mellitus [Diabetes 
mellitus]. In: Thomas Lathrop Stedman, ed. 1895-1903. 
Twentieth Century Practice: An International Encyclopedia 
of Modern Medical Science by Leading Authorities of 
Europe and America: 21 volumes. New York: W. Wood and 
Company. 741 p. See Vol. 2, “Nutritive disorders,” p. 33-
179. [Ger]
• Summary: In the section on “Diet tables” (p. 168+), 
Table II states (p. 169): “Second Group: Foods Permissible 
in Moderate Quantities... English sauces, such as 
Worcestershire, Harvey, beefsteak, anchovy, lobster, shrimp, 
India soy, China soy, one teaspoonful.” Address: Prof., PhD, 
Vorstand der I. medizinischen Universitaetsklinik, Vienna 
[Austria-Hungary].

527. Schulze, E.; Frankfurt, S. 1895. Ueber die Verbreitung 
des Rohrzuckers in den Pfl anzen, ueber seine physiologische 
Rolle und ueber loesliche Kohlenhydrate, die ihn 
begleiten [On the dissemination of cane sugar in plants, 
on its physiological role and soluble carbohydrates, which 
accompany it]. Zeitschrift fuer Physiologische Chemie 
(Hoppe-Seyler’s) 20:511-55. [24 ref. Ger]
• Summary: Page 522: Section (f) is titled Seeds of the soya 
bean (Soja-Bohne; Soja hispida). Stingl and Morawsky (in 
Monatshefte fuer Chemie, Vol. 7, p. 76) previously found 
cane sugar [sucrose] in soybeans.
 Page 535: The soybean (Soja hispida) is mentioned 5 
lines from the top.
 Page 535: This article contains a section titled Raffi nose 
(melitosis or melitriosis) from the resting germ of Triticum 
vulagre [wheat], which discusses raffi nose, a complex sugar 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    309

© Copyright Soyinfo Center 2021

also found in soybeans. Address: From the Agricultural-
Chemistry Laboratory of the Polytechnikums in Zurich 
(Switzerland).

528. Thompson, William Gilman. 1895. Practical dietetics: 
With special reference to diet in disease. New York, NY: D. 
Appleton & Co.; London: Henry Kimpton. xxii + 802 p. See 
p. 135, 656. Illust. Index. 24 cm.
• Summary: The chapter titled “Vegetable Foods” states (p. 
135): “Soya bread is made from an oily pea which grows in 
China and Japan, and is used sometimes by diabetics, for it 
contains over one third part gluten and but 1.17 per cent of 
glucose.”
 In the chapter on “Diseases especially infl uenced by 
diet” (p. 599+), in the section on “Diabetes mellitus” is a 
subsection titled “Dietetic treatment.” Under “Substitutes 
for bread” we read (p. 654) that there are fi ve breads made 
from fl our especially prepared for diabetics: Gluten bread, 
bran bread, almond bread, inulin bread, and soya bread. The 
passage on “Soya bread” (p. 656-57) states: “A meal [fl our] 
is made from the fruit of the Soya hispida, a bean which 
is grown in China and Japan and also raised in Austria. It 
is very rich in proteid. It has a peculiar taste and holds a 
purgative oil.
 “The published percentage compositions of the more 
important ingredients of soya bread is as follows: Water, 
proteids, fats, starch and sugar, phosphoric acid.
 “Soya bread is nutritious on account of the large 
percentage of fat which it contains, but according to an 
analysis made by an expert chemist it contains more 
carbohydrates than it is advertised to hold. This, in fact, is 
true of all the breads and biscuits made of substitutes for 
fl our. Prof. Leeds says that some breads which are falsely 
called gluten breads contain from 50 to 75 per cent of 
carbohydrates, and hence they are unreliable and deceptive.”
 Also discusses: Vegetarianism (p. 28-30). Wheat bran 
and gluten (p. 120-21). Gluten bread (p. 128-29). Prepared 
farinaceous foods, incl. Liebig’s Foods, Nestlé’s Food, 
Gerber’s Food (p. 130-33). Diastase and malt extracts (p. 
142-43. “Diastase is a vegetable ferment [enzyme]...”). 
The chief vegetable proteids and a “purely vegetable diet” 
(p. 143-45). Erbstwurst or pea sausage (p. 146-47; “It 
was invented in 1870 by a cook named Grünberg, and the 
German Government bought the secret of its preparation. 
It is a cooked food composed of pea meal mixed with fat 
pork and salt, so treated as to prevent the decay of legumin.” 
Highly nutritious, it is rich in nitrogenous [protein] and 
starchy material, and the fat provides energy, but it often 
produces fl atulence and diarrhea. Erbstwurst may be 
quickly made into soups. It was used by the German army 
in the Franco-Prussian War, and was known as the “iron 
ration.”) Peanuts and peanut fl our (p. 172). Oleomargarine 
and Butterine (p. 176-77). Peanut oil (p. 179. “Peanut oil 
is used to some extent in this country, like cotton-seed oil, 

mainly to adulterate or imitate olive oil, which is much more 
expensive”). Adulteration of coffee (with chicory, beans, or 
peanuts) and coffee substitutes (from wheat, rye, or oatmeal 
to which butter is added) (p. 200-01). Food preservation and 
ferments (p. 253). Vegetarian diets (p. 296-97). Digestion of 
proteids in the stomach (incl. gluten and vegetable casein, 
p. 325). Artifi cial digestion, using scientifi cally prepared 
digestive ferments or enzymes (p. 329-35): “To physiologists 
we are indebted for the discovery and development of the 
scientifi c preparation of digestive ferments of enzymes and 
the predigestion of food outside the body. The composition 
of the various digestive ferments and their action in general 
have been understood for a long time, but it is only within 
the last two or three decades that the use of these organic 
bodies has been made practicable on a large scale for 
rendering food more digestible or assimilable by invalids.”
 “The different ferments which can be used for increasing 
the activity of digestion within the body or for partially 
digested foods outside of the body are principally diastase, 
pepsin, and extracts of pancreatic juice, which are usually 
called pancreatin, and which are compounds of several 
substances. Besides these there are several vegetable 
ferments, such as papain from the American papaw, and 
ferments are present in the juice of the pineapple, and the 
century plant or agave.
 “Predigestion of starches: There are a variety of 
ferments which have the power of converting starch into 
dextrin and sugar. They are ptyalin in the saliva, amylopsin 
[an amylase] in the pancreatic juice, diastase, a ferment in 
the intestinal juice, and the substances inulin and lichenin... 
Mucin and certain gums are also amylolytic. Of these 
different ferments, the one which is found to be of most 
practical service for predigestion is diastase. The action of 
the diastase of malt resembles that of the ptyalin of saliva 
and the amylopsin of pancreatic juice, which alter starches 
into dextrin and maltose.” “Ground malt itself possesses even 
stronger digestive action upon starches than malt extracts.” 
“For manufacturing malted foods the wheat or barley fl our 
should be baked in order to rupture the starch granules and 
make them more soluble.”
 “Predigestion of proteids: The digestion of proteids 
may be accomplished either within the body by prescribing 
pepsin and hydrochloric acid, or without the body by use 
of the same agents, or, as is more often done at present, 
by pancreatinisation. Pepsin was among the fi rst digestive 
ferments to be isolated and employed for artifi cial 
fermentation. This ferment differs from diastase in the 
fact that it is capable of continuing its digestive functional 
activity within the body, and it is therefore frequently 
prescribed in cases of defi cient gastric secretion, to be taken 
with the meals, or immediately after, as a powder or in 
solution. The action of pepsin is confi ned to the conversion 
of albuminous food, and it requires an acid reaction.” A table 
(p. 332) shows the relative digestive power of 6 commercial 
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products as reported by Prof. Chittenden on 16 Feb. 1889; 
Parke, Davis & Co.’s Pepsinum Purum in Lamellis was 
found to be best. “Pancreatin is the name of a complex 
fermentative body derived from extracting the pancreatic 
gland.” It is “a powerful digestive agent and, on the whole, 
more serviceable for the predigestion of food than any of 
the other ferments. It contains both trypsin and amylopsin. 
This extract also emulsifi es fats... and since its action is so 
powerful and varied, the majority of the predigested food 
preparations–the so-called ‘peptonised foods’–are made 
with pancreatin instead of pepsin.” Predigested infant foods 
and milk are popular but expensive and sometimes have 
a bitter or disagreeable fl avor. Papoid [from papaya] is an 
excellent vegetable ferment favored by Prof. Chittenden (of 
Yale Univ., Connecticut), who states that it “has the power 
of digesting to a greater or less extent all forms of proteid 
or albuminous matter, both coagulated or uncoagulated. 
Furthermore, papoid is peculiar in that its digestive power is 
exercised in a neutral, acid, or alkaline medium.”
 Food absorption takes place from the stomach to a 
limited degree, from the small intestine to a great degree, and 
from the large intestine to a lesser degree.
 The fi rst U.S. edition was published in 1897 
(copyrighted 1895). A second edition was published in 
1902. A fourth edition was published in 1909 (xxvi + 928 
p.). William Gilman Thompson lived 1856-1927. Address: 
M.D., Prof. of Materia Medica, Therapeutics, and Clinical 
Medicine in the Univ. of the City of New York.

529. Wolff, Emil Theodor von. 1895. Farm foods: or, The 
rational feeding of farm animals. From the sixth edition 
of ‘Landwirthschaftliche Fütterungslehre.’ Translated by 
Herbert H. Cousins. London: Gurney & Jackson. xx + 365 p. 
Index. 20 cm. [Eng]
• Summary: Emil Wolff lived 1818-1896. His preface to the 
fi rst edition (written in 1874) gives a brief early history of 
the “science of Agricultural Dietetics” and the pioneering 
work done by Voit and Pettenkopfer in deducing the 
general laws of animal nutrition at the Munich School of 
Physiology. “The glorious results already at hand in this fi eld 
of research have clearly proved the value of the Agricultural 
Experimental Stations in strengthening the combined efforts 
of Physiologists and Chemists.” Wolff then dedicates the fi rst 
edition “To all farmers and practical men who are trying to 
feed their farm animals on a rational and economic system...”
 In the Translator’s Preface, Cousins berates England 
for its “paltry and ineffi cient way” of applying science to 
agriculture. “The reader will hardly fail to be struck with the 
rather obtrusive fact that the book is simply the record of 
42 years’ work by the experimental stations of the German 
government on the feeding of farm animals and the feeding-
values of farm foods.” As of 1892, Germany leads the 
way in the application of science to agriculture, followed 
by the United States, then France. “In England, such 

institutions are solely represented by the private enterprises 
of Sir John Lawes and the Royal Agricultural Society.” 
“The experiments carried out at Rothamsted through the 
munifi cence of Sir J.B. Lawes, and under the scientifi c 
guidance of Sir Joseph Gilbert, have led to several highly 
important practical conclusions.”
 In Chap. IV, titled “The food-stuffs,” section 8 on 
the “Straw of leguminous plants” states (p. 189): “That 
the ripe straw of Soja beans is similar in composition and 
digestibility to bean-straw has been proved by experiments at 
Proskau.”
 In Chap. V, titled “Concentrated food-stuffs,” section 
2 on “Leguminous seeds” states (p. 199): “Soja beans 
(Chinese oil-beans), which have been recently cultivated 
in many parts of Germany, are distinguished by a high 
percentage of albuminoids (33.4 per cent.) and of fat (17.6 
per cent.). Experiments at Vienna in which pigs were fed 
with potatoes and 2½ to 3 lbs. of Soja beans per day gave 
highly satisfactory fattening results. Sheep, oxen, and cows 
have been found to fl ourish when Soja beans were added to a 
diet otherwise poor in fat and nitrogen.”
 Table I, “Giving the average percentage composition 
and percentage of digestible constituents of food-stuffs” (p. 
298-312) contains many entries for soja beans and products, 
usually under “Leguminosæ” or “Leguminous crops”: Hay–
Soja bean, end of bloom (p. 299). Straw–Soja beans (p. 304). 
Chaff, hulls, &c.–Soja beans (p. 305). Grain and fruits–Soja 
beans (p. 307). Note: Also includes fi ve types of lupins, 
incl. blue, white, and yellow. Oil seeds include: Earth-nuts, 
hempseed, gold of pleasure (Camelina sativa), madia, and 
sesame. By-products from oil factories–Soja-bean cake (also 
earth-nut cake, hemp cake, almond cake, and sesame cake).
 Table II, “The digestibility of food-stuffs” (p. 313-28) 
has two parts, each with similar entries for soja beans. Part 
A. “Average and extreme variations of digestive coeffi cients 
(Calculated from the results of direct experiments).” “I. 
Experiments with ruminants.” Soja bean hay (p. 317). Soja 
straw (p. 318). Soja bean pods (p. 318). Grain–Soja beans 
(p. 318). Also: Lupins, spelt. Part B. “Average composition 
and digestibility of foods as found by direct experiments 
(Calculated as a percentage of dry matter).” “I. Experiments 
with ruminants.” Soja-bean hay (p. 324). Soja-bean straw (p. 
324). Soja bean pods (p. 324). Grain–Soja beans (p. 325).
 Table III, “The nitrogen in food-stuffs expressed as 
albuminoids and not albuminoids” (p. 331-37) concerns 
the nitrogen content of food-stuffs. For each entry is given: 
Nitrogen as per cent. of dry matter: Total, albuminoids, 
and not albuminoids. Total N = 100: Albuminoids and not 
albuminoids. Soja beans appear twice: Hay–Soja beans, end 
of blooming (p. 334). Grains and seeds–Soja beans (p. 336). 
Address: Wolff: Director of the Royal Agricultural College, 
Hohenheim, Württemberg [Germany]. Cousins: M.A., 
Oxon., Lecturer in Chemistry, South-Eastern Agricultural 
College, Wye, Kent.



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    311

© Copyright Soyinfo Center 2021

530. Woods, Chas. D. 1895. Results of analyses of fodders 
and feeding stuffs. Connecticut (Storrs) Agricultural 
Experiment Station, Annual Report 7:17-26. For the year 
1894. See p. 20, 22, 24.
• Summary: In the section titled “Seeds” (p. 20) we read: 
“1363-1365, Soy beans (Soja hispida).–Grown by the 
station in 1892.” The amount and type of fertilizers used are 
described. The plants were cut at three stages of maturity. 
“No. 1341, cut May 26th, at which time the clover was 
not quite in full bloom; 1342, cut May 28th, in full bloom; 
1343, cut June 2d, a little past full bloom, lower half of 
heads beginning to seed.” Table 1 (p. 22) gives the chemical 
composition of the seeds “calculated to water content at 
time of taking sample.” Table 2 (p. 24) gives the chemical 
composition of the seeds “calculated to water-free substance 
(dry matter).” In Table II, three samples of dry seeds 
contained on average 40.93% protein, 18.11% fat, 30.35% 
nitrogen-free extract [carbohydrates], 4.97% fi ber, 5.64% 
ash, and 2180 calories (“fuel value”).

531. Yabe, Kikuji. 1895. Ueber einen vegetabilischen 
Kaese aus Sojabohnen [On a vegetable cheese made from 
soybeans]. Landwirtschaftlichen Versuchs-Stationen 45:438-
39. [1 ref. Ger]
• Summary: This is a German summary of the English-
language article by Yabe titled “On the vegetable cheese, 
natto,” which was published in 1894 in Japan in the Bulletin 
of the College of Agric., Tokyo Imperial Univ. 2(2):68-
72. “The Japanese prepare from soybeans (Sojabohnen), 
which are rather rich in proteins, two types of cheese: miso 
and natto. Miso, made with koji, is consumed in greater 
quantities than natto (Natto-Käse; literally ‘natto cheese’).”
 Note: This is the earliest German-language document 
seen (Jan. 2012) that uses the term vegetabilischen Kaese to 
refer to natto. Address: Japan.

532. Times (London). 1896. Agriculture: Crops and live 
stock. Jan. 13. p. 8, col. 3. [1 ref]
• Summary: “A vegetable preparation possessing many of 
the dietetic properties of meat is produced in Japan under the 
name of ‘tofu.’ It consists principally of the protein matter of 
the soya bean, and is said to be as easily digestible as beef. It 
is freshly made every day, and is sold in thin tablets of snow-
white colour, and of the consistency and taste of freshly-
precipitated casein of milk. The name ‘vegetable cheese,’ 
proposed to be applied to it, is not justifi able, as there is 
no trace of bacterial action associated with its preparation. 
Another form, known as ‘kori-dofu,’ is prepared by exposing 
the fresh tofu tablets to the action of frost, with the result 
that they shrink considerably, lose water, and become more 
compact. Fresh tofu contains, on the average, 89 per cent of 
water, whilst kori-dofu contains only 15.3 per cent, in air-dry 
condition. Tofu is manufactured by the people who sell it in 

their shops. The beans are fi rst soaked for 12 hours in water, 
and then crushed between two millstones to a uniform pulpy 
mass. This is boiled for an hour with three times its quantity 
of water, and is then fi ltered through cloth. The liquid passes 
through white and opaque, exactly like cow’s milk, whilst the 
smell and taste is suggestive of fresh malt. Upon standing, 
very fi ne particles separate on the surface, and these under 
the microscope are easily recognizable as small globules of 
fat. After two or three days there is a strong development 
of lactic acid, under the infl uence of which the casein 
separates exactly as in the souring of milk. Mr. Inouye, of 
the College of Agriculture at the Imperial University, Tokio, 
states that in preparing tofu tablets from the fresh milky 
liquid about 2 per cent of concentrated brine is added with 
constant stirring; a fl occulent precipitate soon forms and is 
separated by means of a cloth fi lter, slowly pressed, and cut 
into tabular shape. In this way about one-fourth of the total 
quantity of the proteid in soya beans is obtained in the tofu. 
The brine employed is made from sea water, and it is to the 
potassium and magnesium salts contained in this that the 
precipitation of the tofu appears to be due. Wherever rice 
forms the principal food of man, as in China and Japan, the 
addition of some other food rich in nitrogenous matters, 
or proteids, is necessary to make up for the defi ciency of 
proteids in rice. The people of the sea coast supply this 
want by the use of marine animals, whilst inland the seeds 
of various leguminous plants, and notably the soya bean, 
are employed, as beef and other meats have only recently 
come into use. Tofu, therefore, may be regarded as a kind 
of vegetable beef prepared artifi cially from a plant product, 
and, when consumed in conjunction with rice, fi lling the róle 
of a nitrogenous or proteid food in the presence of a larger 
quantity of a carbonaceous one.”
 Note: This is the earliest article seen (Dec. 2005) in the 
Times (London) that contains the term “soya bean.”

533. Prinsen Geerligs, H.C. 1896. Einige chinesische 
Sojabohnenpraeparate [Some Chinese soybean preparations]. 
Chemiker-Zeitung 20(9):67-69. Jan. 29. (Exp. Station Record 
8:72). [3 ref. Ger]
• Summary: This is a German translation of the author’s 
1895 Dutch article, but with two mistakes concerning 
tempeh corrected. He changed the name of the mold from 
Chlamydomucor Oryzae to Rhizopus Oryzae and he changed 
the name of the product from “tempets” to “tempeh.” He 
added in conclusion that “it was fi nely sliced and enjoyed, 
mold and all.” But he continued, apparently mistakenly, to 
refer to tempeh as a Chinese soyfood.
 He also improved his description of Chinese-style 
soybean paste, which he now calls Tao-tjiung (Bohnenbrei) 
[doujiang], and says has much similarity with the miso of the 
Japanese (p. 68 R.7).
 Note 1. These two articles by Prinsen Geerligs ushered 
in the era of scientifi c research on tempeh by European 
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microbiologists and food scientists.
 Note 2. This is the earliest document seen (Sept. 2011) 
that contains the word “tempeh”–spelled with an “h” on the 
end.
 Note 3. It is also the earliest German-language document 
seen (March 2020) that mentions tempeh, which it calls 
“tempeh.”
 Note 4. This is the earliest German-language document 
seen (Aug. 2013) that uses the term milchweisse Flüssigkeit 
(“milk-white liquid”) to refer to soymilk. Address: Java, 
Indonesia.

534. Brooks, William P. 1896. Report of the Agriculturist. 
Massachusetts (Hatch) Agricultural Experiment Station, 
Annual Report 8:11-42. Jan. See p. 34-36.
• Summary: The section titled “Soja beans” lists three 
varieties grown at the station: (1) Early White. Yield: 18.25 
bu/acre of seed. Ripens well but the yield is rather small. 
(2) Medium Black. 14 bu/acre of seed or 12,922 pounds per 
acre of forage for silage. “It is better for fodder than the early 
white, but appears to be much inferior to the medium green 
variety for that use.” (3) Medium Green. Yield: 14 bu/acre of 
seeds and 20,644 pounds per acre of fodder. “A very valuable 
fodder variety, either for feeding green or for the silo. It is a 
rich nitrogenous feed, and (or great importance) it can take 
much of its nitrogen from the air. Its roots here are very 
thickly covered with tubercles containing the bacilli which 
give it this power.”
 One table (p. 35) compares the composition of “Medium 
green soja bean” with that of “Longfellow corn fodder” as 
follows: Dry matter: 30.16 vs. 27.81%. Protein 19.35 vs. 
9.79%. Fat: 3.87 vs. 3.25%. Cellulose 23.51 vs. 18.27%. 
Carbohydrates 40.30 vs. 63.11%.
 “The protein is classed as a fl esh former, the other 
substances above named are fat and heat producers. The fl esh 
formers and the fat of fodder are the most valuable of these 
constituents... On the farm here our average yield of corn 
fodder is about 16 tons per acre, while the green soja bean 
gave this year a little over 10 tons.” A second table gives 
“Food constituents per acre (pounds)” for “Green soja beans” 
vs. “Longfellow corn”: Flesh formers: 1,167 vs. 871. Crude 
fat: 233.4 vs. 290.1. Fibre: 1,1418.1 vs. 1,626.0. Fat and heat 
producers: 2,430.9 vs. 5,616.8.
 “Silage made from either barn-yard millet or corn and 
medium green soja bean, in the proportion by weight of 
about two parts of either of the two former to one of the 
latter, makes a perfectly balanced ration for milch cows, 
without grain or other feed of any kind.”
 At the beginning of this report we fi nd: “It is proper, 
in making this fi rst report of the Hatch Experiment Station 
since its consolidation with the State Experiment Station, 
that its history and organization should be briefl y outlined 
and made a matter of permanent record. The State station 
was established by act of the Legislature in 1882, with Prof. 

Charles A. Goessmann as director. Though located on the 
college grounds and making use of its land for purposes 
of experiment, it had no direct connection with it, but was 
governed by its own board of control. Up to the time of 
consolidation twelve annual reports had been issued and 
fi fty-seven bulletins...
 “The Hatch Experiment Station was established 
under act of Congress, Public No. 112, Feb. 25, 1887... 
In 1894 an act was passed by the General Court, chapter 
143, to consolidate the Massachusetts Agricultural 
Experiment Station with the Experiment Department of the 
Massachusetts Agricultural College.” Address: Amherst, 
Massachusetts.

535. Crocker, C.S. 1896. Compilation of analyses of fodder 
articles and dairy products, made at Amherst, Mass. 1868-
1896. Massachusetts (Hatch) Agricultural Experiment 
Station, Annual Report 8:81-98. For the year ending June 30, 
1895.
• Summary: Discusses: A. Fodder articles. Composition and 
digestibility of cattle feeds: Corn and soy-bean ensilage. 
Millet and soy-bean ensilage. Soy bean (early white, early 
green, early back, medium black, late; all used as green 
fodders). Soja bean. Soja-bean straw. A table (p. 82-83) 
shows, for each fodder: 1. Composition. (a) Fresh or air-dry 
substance: Water, ash, cellulose, fat, protein, nitrogen-free 
extract. (b) Water-free substance: Cellulose, fat, protein, 
nitrogen-free extract. 2. Digestibility. (a) Fresh or air-dry 
substance: Cellulose, fat, protein, nitrogen-free extract. (b) 
Water-free substance: Cellulose, fat, protein, nitrogen-free 
extract.
 B. Fertilizing ingredients in fodders. Green fodders: 
Corn and soy-bean ensilage. Millet and soy-bean ensilage. 
Soy bean (early white, early green, early black, medium 
black, late; all used as green fodders). Soja bean. Soja-bean 
straw. Soja beans (as seeds): Soja-bean meal. A table (p. 94-
97) shows the following for each fodder: Analyses, water, 
nitrogen, potassium oxide, phosphoric acid, valuation per 
2,000 pounds. C. Dairy products.

536. Falkirk Herald (Stirlingshire, Scotland). 1896. 
Vegetable beef. Feb. 12. p. 7, col. 4.
• Summary: “A vegetable preparation possessing many of 
the dietetic properties of meat is produced in Japan under the 
name ‘tofu.’ It consists principally of the protein matter of 
the soya bean, and is said to be as easily digestible as beef. 
It is freshly made every day, and is sold in thin tablets snow-
white colour, and of the consistency and taste of freshly-
precipitated casein of milk. Tofu is manufactured by the 
people who sell it in their shops. The beans are fi rst soaked 
for hours in water, and then crushed between two millstones 
to a uniform pulpy mass. This is boiled for an hour with 
three times its quantity of water, and is then fi ltered through 
cloth. The liquid passes through white and opaque, exactly 
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like cow’s milk, whilst the smell and taste are suggestive 
of fresh malt. Upon standing, very fi ne particles separate 
on the surface, and these, under the microscope, are easily 
recognisable as small globules of fat. After two or three 
days there is a strong development of lactic acid, under the 
infl uence of which the casein separates exactly as in the 
souring of milk. In preparing tofu tablets from the fresh 
milky liquid about 2 per cent. of concentrated brine is added 
with constant stirring; a fl occulent precipitate soon forms, 
and is separated by means of a cloth fi lter, slowly pressed, 
and cut into tabloid shape. This way about one-fourth of the 
total quantity of proteid in soya beans is obtained in tofu. 
The brine employed is made from seawater, and it is to the 
potassium and magnesium salts contained in this that the 
precipitation of the tofu the appears to be due. Wherever 
rice forms the principal food of man, as in China and Japan, 
the addition of some other food rich in nitrogenous matters, 
or proteids, is necessary to make up for the defi ciency of 
proteids in rice. The people of the sea coast supply this 
want by the use of marine animals, whilst inland the seeds 
of various leguminous plants, and notably the soya bean, 
are employed, as beef and other meats have only recently 
come into use. Tofu, therefore, may be regarded as a kind 
of vegetable beef prepared artifi cially from a plant product, 
and, when consumed in conjunction with rice, fi lling the role 
of a nitrogenous or proteid food in the presence of a larger 
quantity of a carbonaceous one.”

537. Céris, A. de. 1896. Le soja et le pain des diabétiques 
[Soybeans and bread for diabetics]. Journal d’Agriculture 
Pratique 60(1):345. March 5. [Fre]
• Summary: “Dr. Menudier is going to publish a third edition 
of a brochure. The fi rst edition appeared several years ago 
under the title “The soybean or oil pea of China and diabetic 
bread” (Le soja ou pois oléagineux de Chine et le pain des 
diabétiques).
 “Dr. Menudier shows in this brochure that the cure for 
diabetes mellitus is obtained by an appropriate diet / regimen 
in which soya bread is substituted for wheat bread; it is twice 
as rich in protein and contains only one-fi fth as much starch 
as wheat bread. Dr. Menudier describes how to prepare this 
bread at home and the portion suitable for diabetics. This 
advice is easy to follow without any extra expense for those 
who can grow their own soybeans.
 “Dr. Menudier has no fi nancial interest in publicizing 
this information, for he has no soybeans to sell and his 
brochure is distributed free of charge by Mr. A. Gay, printer 
at Saintes (Charente-Inférieure).”

538. Oamaru Mail (New Zealand). 1896. Items. April 10. p. 
3.
• Summary: “A vegetable preparation possessing many of 
the dietetic properties of meat is produced in Japan under the 
name of ‘tofu.’ It consists principally of the protein matter 

of the soya bean, and is said to be as easily digestible as 
beef. It is freshly made every day, and is sold in thin tablets 
of snow-white color, and of the consistency and taste of 
freshly-precipitated casein of milk. Wherever rice forms the 
principal food of man, as in China and Japan, the addition 
of some other food rich in nitrogenous matters, or proteids, 
is necessary to make up for the defi ciency of proteids in 
rice. The people of the sea-coast supply this want by the 
use of marine animals, whilst inland the seeds of various 
leguminous plants, and notably the soya bean, are employed, 
as beef and other meats have only recently come into use.”

539. Hopkins, Cyril G. 1896. Composition and digestibility 
of corn ensilage, cow pea ensilage, soja bean ensilage, 
and corn-fodder. Illinois Agricultural Experiment Station, 
Bulletin No. 43. p. 181-208. April. See p. 181-82, 192-95, 
201.
• Summary: Soja is mentioned 11 times in this bulletin.
 “Digestibility of soja bean ensilage (p. 192): The soja 
bean is a leguminous plant, which has been introduced 
into this country from Japan. Like clover, it is a ‘nitrogen 
gatherer,’ and it contains a high percentage of protein. It 
has already been grown as a forage plant to some extent in 
the United States. The data and results obtained from the 
digestion experiments with soja bean ensilage are given in 
Tables 7, 8, and 9.”
 Tables: (7) Number of pounds (both fresh and dry) of 
soja bean ensilage fed, of refuse, and of dung, for each steer; 
and also the percentage composition of the dry matter.
 (8) Number of pounds of each nutrient in the soja bean 
ensilage fed, in the refuse, and in the dung, during a period 
of six days; and also the digestion coeffi cients.
 (9) Digestion coeffi cients of soja bean ensilage as 
obtained from each steer, and also the average of the four 
determinations. “The only other determinations which have 
been made of the digestibility of soja bean ensilage are those 
reported by the North Carolina Station in Bulletin 87d. The 
determinations were made with goats, and the results of the 
experiments are given below” [in an unnumbered table, p. 
195].
 The author began feeding soja bean ensilage and other 
fodders to steers in February 1895. The “ensilage from soja 
beans was eaten by the steers much less readily than that 
from cow peas...” (p. 195).
 Summary: “Soja bean ensilage resembles clover hay 
both in composition and digestibility [they are analyzed in 
detail]. It furnishes an equal amount of protein, more fat, but 
less total energy than clover hay.”
 “As compared with cow peas and soja beans, the corn-
fodder and corn ensilage have a much higher value for 
energy or fat production, but the cow pea ensilage and soja 
bean ensilage are far more valuable for animal growth or the 
production of milk.”
 Note: This is the earliest publication seen (April 2017) 
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concerning research on soybeans at the University of Illinois 
or its Agricultural Experiment Station. Address: M.S., 
Chemist.

540. Trimble, Henry. 1896. Recent literature on the soja 
bean. American J. of Pharmacy 68:309-13. June. [12 ref]
• Summary: One of the best early reviews of the literature, 
especially the Japanese and European literature, published 
in the United States. This paper introduced several new 
soyfoods (such as natto and kori-dofu) to the United States 
Contents: Introduction. Nutritional composition of the soja 
bean based on analyses of 5 samples from China, Hungary, 
France, and Japan. Diastatic enzyme / ferment “present in the 
soja beans to a greater extent than in many other leguminous 
seeds (see Güssmann 1890). Composition of etiolated soja 
shoots [sprouts]. The oil [of the soja bean]. Starch content. 
Sugar content. Use of soybeans as food in Japan. Miso. 
Natto. Tofu. Kori-dofu. Introduction of the soja bean to the 
United States in about 1888. Ability to obtain nitrogen from 
the air.
 Note. This is the earliest English-language document 
seen (Jan. 2013) that uses the term “etiolated soja shoots” to 
refer to soy sprouts.
 “The immediate excuse for the appearance of this paper 
is the fact that a number of contributions have recently 
appeared on the soja bean, notably from the College of 
Agriculture, Imperial University of Japan.”
 “The oil may be extracted by pressure or by means 
of solvents [in the laboratory]; it is said to possess some 
laxative properties, is of a yellowish brown color, and 
has a slightly aromatic odor; it is intermediate between 
the drying and non-drying oils.” The following constants, 
based on Stingl and Morawski (Chemiker Zeitung, 1886, 
p. 140) are given: “Specifi c gravity at 15ºC: 0.924. Point 
of solidifi cation: 8-15ºC. Fusing point of the fatty acids: 
27-29ºC. Point of solidifi cation of fatty acids: 23-25ºC. 
Temperature rise: 59ºC. Iodine number: 121.3. Iodine 
number of the fatty acids: 122. Saponifi cation number: 
192.5. Note: Trimble actually got these constants from J. of 
the Society of Chemical Industry, 31 May 1893, p. 453-54, 
which summarised an Italian-language article by De Negris 
and Fabris (1891), whose values confi rmed those obtained by 
Stingl and Morawski.
 Trimble (p. 311-12) gives a good, detailed description 
of natto based entirely on Yabe (1894). Parts of his 
summary perceptive: “Yabe found in this substance four 
kinds of microbes present, and he believes the chemical 
decomposition of the proteids to be due to one or more of 
these microbes... A chemical investigation by the author just 
mentioned [Yabe] revealed tyrosine, peptone, guanine, leucin 
and xanthine. The total proteids amounted to considerably 
more in the natto, when allowance is made for moisture, than 
existed in the original bean, and the artifi cial product is also 
considered to be much more digestible.”

 Concerning tofu and soymilk: “A still more interesting 
preparation of the soja bean than either of the preceding 
[miso and natto] is tofu. This has been described and 
investigated by M. Inouye (Bulletin Imp. College of 
Agriculture, Vol. 2, No. 4 [1895]). The beans are fi rst soaked 
for about twelve hours in water, and then crushed between 
two millstones until a uniform pulpy mass is obtained. This 
is then boiled with about three times its weight of water, and 
fi ltered through cloth. The liquid fi ltrate is white and opaque, 
very closely resembling cow’s milk, while the odor and taste 
remind one of fresh malt. On standing, the liquid becomes 
sour from the formation of lactic acid, and a coagulation of 
the casein takes place. The freshly boiled and fi ltered liquid 
is coagulated either by the addition of a portion of the sour 
liquid which has been set aside from a previous lot, or it is 
treated with about 2 per cent of a concentrated brine, such as 
is obtained as mother liquor from the preparation of sea salt.”
 “Somewhere about the year 1888 the soja bean was 
introduced into the United States. It has been tried in a 
number of State Experiment Stations, and is gradually 
working into favor in the Southern States. In Kansas the 
plant has been found to withstand considerable drought... 
The plant is valuable for forage or soiling. The beans have 
been produced in South Carolina to the amount of 10 to 
15 bushels per acre. On account of their richness in oil 
they have been used as a substitute for cotton-seed meal in 
feeding cattle, with very satisfactory results.
 “The plant is believed to have, in common with most 
leguminosæ, the power of obtaining some of its nitrogen 
from the air, and hence, of acting as a soil renovator.”
 Note 1. This is the earliest document seen (Aug. 2013), 
published in the USA, that contains the word tofu, or kori-
dofu [dried-frozen tofu], or that discusses soymilk.
 Note 2. This is the earliest English-language document 
seen (March 2008) that contains the term “iodine number” 
(regardless of hyphenation or capitalization).
 Note 3. This is the earliest English-language document 
seen (July 2020) that contains the word “drying” in 
connection with soy oil and its iodine number, or that states 
that soy oil is intermediate between the drying and non-
drying oils. Address: USA.

541. Yeo, I. Burney. 1896. Food in health and disease. New 
and rev. ed. Philadelphia, Pennsylvania: Lea Brothers. 
viii + 592 p. See p. 383-84, 394, 399. Illust. Index. 19 cm. 
Reprinted in 1897, 1901
• Summary: In Part II, “Food in disease,” Chapter 3 is titled 
“Food in diabetes.” In a review of the literature, “Soya 
bread” is mentioned on pages 383-84. A nutritional analysis 
of “Soya bean fl our” by Prof. Attfi eld appears on p. 384 
(Proteids 41.24%. Fats 13.70%).
 Table II, “Article permissible [in diabetic diets] in small 
quantities” (p. 394) includes: “English sauces.–Worcester, 
Harvey, anchovy, Indian soy, etc. 1 tablespoonful.”
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 The section on “Diabetic dietaries” contains “5.–
Dujardin-Beaumetz’s” (p. 399) which begins: “He adopts 
with little modifi cation the dietary of Bouchardat. He 
strongly recommends... the use of soya bread.”
 The author (who lived 1835-1914) mentions gluten on 
pages 7, 9, 67, 69, 71-76, 165, 173, 379, 381-384, 396, 398, 
399, 404, 538, and 554. Address: M.D., F.R.C.P., Prof. of 
Clinical Therapeutics, King’s College, London; Physician to 
King’s College Hospital [London, England].

542. Kellogg, John Harvey. 1896. A doctor’s chats with 
his patients: A new food for diabetics. Good Health (Battle 
Creek, Michigan) 31(8):248. Aug.
• Summary: The new food is Nuttose. “Until recently the 
almost universal prescription for persons suffering from 
diabetes has been a meat diet, it being well known that the 
leading symptom of this disease is the presence of sugar 
in the urine, which is aggravated by the use of starchy 
foods. Within the last few years, however, eminent French 
physicians have pointed out the fact that in the exclusive 
or free use of meat there is great danger of so fi lling the 
system with a class of poisons which abound in meat, and are 
known as leucomains and ptomains, as to produce death by a 
diabetic coma...
 “Gluten derived from wheat, the nitrogenous 
principle of Soja bean, and the casein of milk, have been 
substituted for meats with advantage. But the patient tires 
of these substances, which, by their means of production, 
are necessarily deprived of their natural fl avors, and 
consequently do not appeal to the palate in an appetizing 
way.
 “As a result of a long series of expensive experiments 
and investigations, it has been found possible to prepare 
from nuts a food which answers perfectly the requirements 
of a person suffering from diabetes. This food, known as 
nuttose, closely resembles meat, both in its appearance and 
fl avor. Its [percentage] composition is as follows:–Proteids, 
15. Vegetable fat, 23.3, with a very small proportion of 
soluble starch and dextrin. It also contains an abundance of 
the salts, phosphates, etc., which accompany both vegetable 
and animal proteids, and hence is a perfect food. Nuttose is 
furnished in hermetically sealed cans, in which it will keep 
indefi nitely.”
 Note: This is the earliest document seen (Oct. 2004), 
by or about Dr. John Harvey Kellogg, that mentions the soy 
bean [actually “Soja bean”]. It is also the earliest soy-related 
article seen in Dr. Kellogg’s periodical Good Health. Dr. 
Kellogg was born in 1852. Address: M.D., Superintendent of 
the Battle Creek (Michigan) Sanitarium.

543. McBryde, J.B. 1896. A contribution to the study of 
Southern feeding stuffs: Some Tennessee feeding stuffs. 
Tennessee Agricultural Experiment Station, Bulletin 9(3):51-
164. Sept. See p. 116, 119, 156, 157.

• Summary: Pages 116-19: A table titled “Analysis of 
southern feeding stuffs” has 13 columns: Plant. Fresh or air-
dry material: Water, protein, fat, nitrogen-free extract, fi ber, 
ash. Water free substance: Protein, fat, nitrogen-free extract, 
fi ber, ash. References.
 The values for “Soja Bean (Soja hispida)” on p. 119 are 
as follows:
 “Cut Aug. 21, in bloom...
 “Cut Sept. 1, just in pod...
 “Cut Sept. 11, pods developed...
 “No description...
 “Hay, no description...
 “Cut Aug. 5, in bloom...
 “All analyses (7) Maximum, minimum average.” For 
protein, the maximum value for the whole fresh or air-dry 
plant is 17.5%, the minimum is 11.56%, and the average 
is 14.41%. The source of these values are North Carolina, 
Georgia, and South Carolina Agricultural Experiment Station 
publications.
 Page 156: “Tables of the digestibility of American 
Feed Stuffs–Continued.” Values are given for “Soja-bean 
ensilage.”
 Page 157: Values are given for “Soja-bean meal, Gluten 
Meal, Chicago gluten meal, King gluten meal, Average 
gluten meal, Buffalo gluten feed, etc.” Address: Chemist, the 
Agric. Exp. Station, Knoxville, Tennessee.

544. Andes, Louis Edgar. 1896. Vegetabilische Fette und 
Oele, ihre praktische Darstellung, Reinigung, Verwerthung 
zu verschiedenen Zwecken, ihre Eigenschaften, 
Verfaelschungen und Untersuchung... [Vegetable fats and 
oils: Their practical preparation, purifi cation, utilization for 
various purposes, properties, adulteration and examination]. 
Vienna, Austria: A. Hartleben’s Verlag. xi + 347 p. Illust. 19 
cm. Series: A. Hartleben’s Chemisch-technische Bibliothek, 
Bd. 225. [Ger]
• Summary: A long and interesting table (p. 26-35) titled 
“Table of vegetable fats and oils, with their German, English, 
and French nomenclature, source and origin, and percentage 
of fat in the plants from which they are derived” contains 
the following six columns: German names. English names. 
French names. Plants from which obtained. Country of origin 
(incl. Oceania). Percentage of fat and oil in the seeds. The 
148 oils are listed alphabetically by their German name.
 The majority of the English-language names are no 
longer familiar, such as: Cashew apple, prickly poppy, 
ailanto, anda, tucum, apple kernel, cardon, galam, candlenuts 
(Origin: Oceania), ben, pear kernel, dika, Java almond, 
nettleseeds, niam, ramtil, ochoco, ocuba, etc.
 More common oils (with their names in three languages) 
are: Charlock / Ackersenf-Ravison / Ravison d’Odessa. 
Himalayan apricot / Aprikosenkern / Amandes de l’abricot. 
Alligator pear / Avocado / Abacetier, Avocatier. Earthnut, 
Peanut / Erdnuss, Madrasnusse, Mandobi / Arachide, 
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Pistache de terre (Origin: West Africa, India). Hempseed 
/ Hanf / Graines de chanvre. German sesame, camelina / 
Leindotter / Cameline. Almond / Mandel / Amandes. Palm / 
Palm / Palme. Palm kernel / Palmkern / Palmish. Rapeseed / 
Raps / Navette. Rubsen seed / Rübsen / Navet (turneps [sic, 
turnips]). Sesame, till, benné / Sesam / Sesame.
 In the chapter on “Non-drying vegetable oils (p. 121-
87) are long sections about: Cyperus oil (Cyperus grass oil; 
Erdmandelöl, Huile de souchet comestible). Ground nut 
(Earth nut), arachis, or pea nut oil (Erdnussöl, Arachidöl, 
Arachisöl, Mandoböl; huile d’Arachide, huile de pistache de 
terre). Almond oil. Sesame oil (Gingely or Jinjilli oil), benné 
oil, til or teel oil. Soja bean oil (p. 166-67).
 Concerning Soja bean oil (Sojabohnenöl, p. 184-85): 
The raw material has many names: Chinese oil bean, Sao, 
Soja bean, the fruit of Dolichos Soja L. = Soja japonica, Soja 
hispida, indigenous to China and Japan. The seeds, which 
are edible and possess a piquant fl avor, contain soja bean oil, 
falsely designated ‘huile de pois,’ an oil used for alimentary 
purposes.” A table, based on Meissl and Böcker, shows that 
the soja beans contain 30% soluble casein, 18% fat, 0.5% 
albumen, 7% insoluble casein, 2% cholesterol (Cholesterin), 
lecithin, resin and wax, and 10% dextrin. The author does not 
know how this oil is prepared, but “it is probably obtained 
by pressing in the ordinary way.” “Properties.–There is no 
information available on this score.”
 The chapter titled “Apparatus for grinding oil seeds and 
fruits” (p. 48-120) includes many detailed descriptions and 
excellent illustrations including: Edge runner mill (Anglo-
American). Crushing roller mill. Seed crusher. Seed crusher 
(Anglo-American). Roller mill (Krupp). Improved heating 
pan. Wedge press. Hydraulic press for oilseeds. Battery of 
four Anglo-American presses on wrought iron case for the 
reception of the oil (p. 89). Pan presses. Cake moulding 
machines. Hydraulic press for round cakes.
 In the section on “Improved export presses” (p. 87-
90) is an illustration of an hydraulic press (manufactured 
by Rose, Downs & Thompson of Hull, England) with 
movable box which is “suitable for treating linseed, rape, 
sunfl ower, gingelly, sesame, mustard, poppy and niger seeds, 
decorticated and undecorticated cotton-seed, Chinese peas 
(chinesische Erbsen = soja beans), castor oil beans,... ground 
nuts, coprah [copra],... palm kernels and olives.” etc.
 Note 1. This is the earliest document seen (Sept. 2016) 
that discusses the hydraulic press in connection with soy 
beans.
 “The universal extractor” (illustrated, p. 109) of J.G. 
Lindner & Merz, is designed to extract oil or fat from all 
fatty materials, including fl ax, hemp, sesame, ground nuts, 
pressed oilcake, etc.
 In the chapter on “Vegetable drying oils” (p. 188-213) is 
a long section about Hempseed oil (p. 190-93). In the chapter 
titled “Oil-cake and oil-meal” (p. 318) is a table which 
gives the composition of the 16 “most important oil-cakes.” 

Linseed cake and meal, ground nut cake (both undecorticated 
and decorticated) and sesame cake are listed; soja bean cake 
is not.
 On about page 326 is a “Table of constants of [39] oils 
and fats,” including: Apricot kernel, arachis oil, hemp oil, 
almond oil, rape oil (Raps), Rape oil (Rüböl), sesame oil, 
whale oil. Soja oil is not mentioned. For each oil is given: 
Specifi c gravity at 15ºC. Saponifi cation value. Iodine value. 
Hehner number. Reichert number. Acid number. Acetyl. 
Note: This is the earliest document seen (Feb. 2003) that uses 
the term “acid number” in connection with soybean oil.
 Note: This is the earliest document seen (Jan. 2014) that 
mentions the Reichert-Meissl number or value in connection 
with soybean oil.
 Contains a good early history of oil milling (p. 1-8). 
The section titled “’Extraction’ method of obtaining oils 
and fats” (p. 100-114) discusses the use of solvents such as 
carbon bisulphide, canadol, benzol, benzine, sulphuric ether, 
or carbon tetrachloride. Many specifi c commercial systems 
are described and illustrated including: Diess’s extracting 
apparatus, Voohl’s extractor, Seiffert’s battery of extractors, 
and the Excelsior extractor (Wegelin & Hübner of Halle, 
Germany). Also discusses: Oil-extraction installations 
(building designs), press moulds and plates, and machine for 
trimming oil-cakes. Soy is not mentioned in connection with 
any extraction equipment.
 Louis Edgar Andés lived 1848-1925.

545. Atkinson, Edward. 1896. The science of nutrition. 4th 
ed. Boston, Massachusetts: Damrell & Upham. 247 p. Illust. 
Index. 22 x 18 cm.
• Summary: Note: The information about “the Soy or Soja 
Bean” in this edition is identical to that in the 1891 edition, 
but it is on pages 16-17.
 Dedication: “By the kindness and liberality of Mr. 
Andrew Carnegie, I am enabled to place this book in thirty-
fi ve hundred Public Libraries.” Address: LL.D., Ph.D., 
Boston, Massachusetts.

546. Dammer, Otto. 1896. Handbuch der chemischen 
technologie: Unter mitwirkung von dirketor Th. Beckert... 
[Handbook of chemical technology: With the assistance of 
director Th. Beckert... Vol. 3]. Stuttgart, Germany: Verlag 
von Ferdinand Enke. x + 771 p. Illust. (288 fi gs.). Index. 25 
cm. [ soy ref. Ger]
• Summary: In this elegantly illustrated 5-volume set, the 
fi rst section of volume 3 is about fats and oils. The soybean 
is mentioned only once, in a table (p. 46-47) which is 
introduced by this sentence: The yield from the preparation 
of the most important drying oils and the weight of the oil 
seeds are given in the table by Bornemann [1889, 5th ed.] 
below.
 The table contains 5 columns: Name of the oil. 
Weight of 1 hl [1 hl = 1 hectoliter = 100 liters] of seed (in 
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kilograms). Oil content of the seed (%). Oil yield in % by 
pressing. Oil yield in % by extraction.
 These basic statistics are given for 30 different oils and 
their seeds. Only one statistic is given for soybeans: they 
contain 18% soybean oil (Sojabohnenöl).
 All fats are divided into and animal fats (Thierische 
Fette) and plant fats (Pfl anzliche Fette). Plant fats can be 
either solid (coconut oil, palm oil, nutmeg or mace butter 
{Muskatbutter}, etc.) or liquid (oils). Liquid oils can be 
either non-drying (olive, oliveseed, mustard, almond, 
peanut, sesame, cotton oils, etc.) or drying (linseed, poppy 
seed, hemp, nut oils, etc.). There are also waxes and lanolin 
(p. 2-3). A table (p. 17-19) gives the composition of 12 
oilseeds–not including soybeans. The section on grinding, 
crushing, and pulverizing seeds and fruits (p. 20-29) contains 
excellent detailed illustrations of new metal machines. 
One (p. 21) closely resembles the crushstones traditionally 
used in China with wedge presses. Various hydraulic 
presses used in modern European oil mills are described 
and illustrated (p. 23-25). The section on solvent extraction 
(p. 29-37) gives details on 5 widely used solvents: (1) 
Carbon disulphide (Schwefelkohlenstoff), the most widely 
used. It has a low boiling point and a high relative density 
/ specifi c gravity. Its use was fi rst patented in England 
in 1856. (2) Gasoline / petroleum benzene (Gasolin / 
Petroleumbenzin, regular or commercial for oil mills). (3) 
Petroleum ether (Petroleumäther). (4) Canadol (Kanadol), a 
light ligroin obtained by fractional distillation of Canadian 
petroleum. (5) Petroleum benzene for commercial oil mills 
(Petroleumbenzin (des Handels)); it has the highest boiling 
point of all.
 Note: This is the earliest document seen (Jan. 2010) that 
mentions the use of “benzene” as a solvent in connection 
with soybeans.
 Basic information (p. 32) on 31 early patents for solvent 
extraction of oilseeds, and illustrations of extraction systems 
/ equipment.
 This chapter also discusses: Almond oil (sweet almonds 
contain almost twice as much oil as bitter almonds), colza 
oil (Colzaöl), corn oil (Maisöl), cottonseed oil, hemp oil, 
linseed oil, olive oil, oliveseed oil (Olivenkernöl), peanut oil 
(Erdnussöl, Arachisöl), rapeseed oil, saffl ower oil, sesame 
oil, and sunfl ower oil. Otto Dammer lived 1839-1916. 
Address: PhD, Germany.

547. Dujardin-Beaumetz, Georges Octave. 1896. L’hygiène 
alimentaire [Food hygiene. 3rd ed]. Octave Doin, Editeur. 8 
Place de l’Odeon, Paris. vi + 235 p. See p. 88-89, 187. Illust. 
From: Conferences de Therapeutique de l’Hopital Cochin, 
1885-1886. [Fre]
• Summary: Soya is mentioned on page 88-89 in the 5th 
conference, and soy bread is mentioned on p. 187.
 Related subjects of interest are (1) From the fi fth 
conference, Des Aliments Végétaux et des Aliments Gras, p. 

71: “In these modern times we are able to measure out the 
advantages of a vegetarian diet... Thanks to this diet, man 
can combat most illnesses and live to a ripe old age: this is 
the vegetarians’ doctrine.” A table (p. 88) gives compares 
the nutritional composition of beef and soybeans. (2) From 
the eleventh conference, On the Diabetic Diet, p. 180: “It 
has always been proposed to replace this bread, and there 
are, all over Germany, these almond breads [literally, ‘pains 
d’amandes’], which are of a more or less complicated 
fabrication... Also in France we are making some use of 
them.” Page 187 notes that “Soy bread (Le pain de soya) 
constitutes a major advance in the feeding of diabetics.” Its 
composition is given according to tests done by Leclerc, 
which show that it contains 45% water, 20.1% protein, 9.4% 
fats, 2.8% starches and sugars, and 0.8% phosphoric acid. 
Thus it contains much less starches and sugar than gluten 
breads.
 Note: Dr. Dujardin-Beaumetz lived 1833-1895. A second 
edition (viii + 239 p., revised, corrected, and expanded) was 
published in 1889 by the same publisher. A third edition was 
published in 1896, of the same size by the same publisher. 
In July 1888 Dr. Dujardin-Beaumetz was listed by the 
Bulletin de la Societe d’Acclimatation (vol. 35, p. 934) as a 
“hospital doctor, member of the Academy of Medicine, 176, 
boul[evard] St-Germain, Paris.” Address: Paris, France.

548. Farmer, Fannie Merritt. 1896. The Boston Cooking-
School cook book. Boston, Massachusetts: Little, Brown and 
Company. xxx + 567 p. + [21] p. of advertisements. Illust. 
Index. 19 cm. See also the 1911 and 1918 eds.
• Summary: This book is dedicated to Mrs. William 
B. Sewall, President of the Boston Cooking-School. A 
dedication, by the English author John Ruskin (1819-1900), 
is the same as that found on the title page of Croly (1870).
 In the Preface, Fannie states: “During the last decade 
much time has been given by scientists to the study of foods 
and their dietetic value, and it is a subject which rightfully 
should demand much consideration from all. I certainly 
feel that the time is not far distant when a knowledge of 
the principles of diet will be an essential part of one’s 
education. Then mankind will eat to live, will be able to do 
better mental and physical work, and disease will be less 
frequent.” She hopes that this cook book will “be looked 
upon as a compilation of tried and tested recipes” and “that 
it may awaken an interest through its condensed scientifi c 
knowledge which will lead to deeper thought and broader 
study of what we eat.”
 Chapter 1, titled “Food,” begins by discussing proteids, 
carbohydrates, fats and oils, mineral matter (which furnishes 
the necessary salts), and water. “The chief offi ce of proteids 
is to build and repair tissues. They can furnish energy, 
but at greater cost than carbohydrates, fats, and oils. They 
contain nitrogen, carbon, oxygen, hydrogen, and sulphur or 
phosphorus, and include all forms of animal foods (excepting 
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fats and glycogen) and some vegetable foods. Examples: 
milk, cheese, eggs, meat, fi sh, cereals, peas, beans, and 
lentils. The principal constituent of proteid food is albumen. 
Albumen as found in food takes different names, but has the 
same chemical composition; as, albumen in eggs, fi brin in 
meat, casein in milk and cheese, vegetable casein or legumen 
in peas, beans, and lentils; and gluten in wheat. To this same 
class belongs gelatine” (p. 2).
 “One of the greatest errors in diet is neglect to take 
enough water;...” (p. 2).
 “The average daily ration of an adult requires 3½ oz. 
[99.3 gm] proteid, 3 oz fat, 10 oz. starch, 1 oz. [28.38 gm] 
salt, 5 pints [10 cups] water” (p. 3).
 “To keep in health and do the best mental and physical 
work, authorities agree that a mixed diet [from both the 
animal and vegetable kingdoms] is suited for temperate 
climates, although sound arguments appear from the 
vegetarian... Brain workers should take their proteid in a 
form easily digested. In consideration of this fact, fi sh and 
eggs form desirable substitutes for meat.” But the working 
man needs meat (p. 3-4).
 Chapter 2, titled “Cookery,” begins (p. 17): “Cookery is 
the art of preparing food for the nourishment of the body... 
Progress in civilization has been accompanied by progress in 
cookery.”
 Three recipes have the word “peanut” in the title: Peanut 
cookies (p. 408). Salted peanuts (p. 445). Peanut nougat (p. 
449). And Pistachio bisque uses peanuts as an ingredient.
 Worcestershire Sauce is used in recipes throughout 
this book: Oxtail soup (p. 108-09). Cecils with tomato 
sauce (p. 188). Salmi of Lamb (199; “or one cup cold lamb 
gravy seasoned with Worcestershire, Harvey, or Elizabeth 
Sauce”). Veal cutlets (p. 202; its Brown sauce is seasoned 
with “salt, pepper, lemon juice, and Worcestershire Sauce”). 
Tartar sauce (p. 244). Sardine canapés (p. 462; “sardines 
(from which the bones have been removed) rubbed to a 
paste, with a small quantity of creamed butter and seasoned 
with Worcestershire Sauce and a few grains of cayenne”). 
Devilled bones (p. 471; also calls for “1 tablespoon Walnut 
Catsup”).
 Blanquette of Lamb (p. 199) also calls for “one 
tablespoon Mushroom Catsup.” Thus, “catsup” is called for 
in only two recipes; “ketchup” is not mentioned.
 “Fannie Farmer (1857-1915), the author of this book, 
is perhaps the best known of the great American culinary 
authorities of the turn of the 19th to 20th centuries. And this 
book is arguably the best known and most infl uential of all 
American cookbooks. It has been in print from its appearance 
in 1896 until the present day... The publishers, Little, Brown, 
evidently afraid of losing money on a cookbook, required 
Fanny to pay for the fi rst printing herself;...” By the time she 
died in 1915 more than 360,000 copies had been sold. By 
1946 some 2.5 million copies had been printed, and by 1990 
about 4 million.

 When Fannie was 30, she was encouraged “to enroll 
in the Boston Cooking School to train as a cooking teacher. 
The school, established in 1879 by the Woman’s Education 
Association of Boston, fostered a more intellectual, scientifi c 
approach to food preparation and diet, and in turn, elevated 
the role of women not just as cooks, but as educated cooking 
teachers and authorities on proper diets for the healthy and 
sick. As a post-Civil War institution founded by reformers 
and philanthropists, the school gave women of modest 
means an entry into professional work at a time when more 
women needed employment and few had career options... 
Mary Johnson Lincoln, one such woman who began working 
following her husband’s fi nancial demise, served as president 
of the school from 1879 to 1885.” Fannie “completed the 
two-year program in 1889 as one of the best students; she 
stayed on as Assistant Principal and became Principal in 
1891.”
 Fannie Merritt Farmer lived 1857-1915. This book, her 
fi rst cookbook, is actually an extensively revised version 
of Mary J. “Lincoln’s popular work, Mrs. Lincoln’s Boston 
Cook Book, published 12 years earlier” in 1884. “Some 
initially criticized the book for appropriating Mrs. Lincoln’s 
schools recipes without acknowledgement. Nevertheless, 
the book stood on its own as thoroughly modern:...” (MSU 
biography). Address: Principal of the Boston Cooking 
School.

549. Flagg, Chas. O.; Tucker, Geo. M. 1896. Agricultural 
division. Rhode Island Agricultural Experiment Station, 
Annual Report 8(part II):312-326. For the year 1895. See p. 
319, 321-22, 324, unnumbered, p. 325.
• Summary: The title page states: “Eighth Annual Report of 
the Rhode Island Agricultural Experiment Station, 1895. Part 
II. of the Eighth Annual Report of the Corporation, Board 
of Managers, of the Rhode Island College of Agriculture 
and Mechanical Arts, Made to the General Assembly at its 
January Session, 1896.” Published in Providence, R.I., 1896. 
Across the top of the title page, in smaller bold letters. is 
written: “State of Rhode Island and Providence Plantation.”
 The section titled “Leguminous and other plants grown 
with and without different quantities of nitrogen” (p. 319+) 
has within it a full-page table (on page 320) titled “Table 
showing weights of some leguminous and non-leguminous 
plants grown with different quantities of nitrogen.” Page 
321 of this table shows that the following varieties of soja 
bean and adzuki bean were grown: Soja bean (medium 
green), Soja bean (medium black), Soja bean (early white), 
Black podded adzuki, White podded adzuki, Kiyusuki [sic, 
Kiyusuke] daidzu, Yamagata-cha [daidzu], Edamame, and 
Yellow soy.
 Page 322 summarizes the results of the two previous 
tables: “With regard to the leguminous plants only one–the 
Japanese bean called ‘Edamame’–gave a greater yield upon 
either plot 17 or 19 than upon plot 21. In this case the yield 
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upon plot 17 without nitrogen was over 80 per cent. as great 
as that of plot 21, while plot 19 gave a crop over one-fourth 
greater than that from plot 21.”
 On page 324 is a “Diagram showing the relative cost of 
fertilizers and yields of crops on plots 17, 19, and 21. On this 
page values are given for: Soja Bean, Medium Green. Soja 
Bean, Medium Black. and Soja Bean, Early White.
 On an unnumbered page containing 3 horizontal rows of 
photos of 9 upright, mature, soja bean plants, three varieties 
of soja beans are shown.
 Fig. 4. Medium Green Soja Bean. Plot 21. Full ration 
nitrogen. Plot 22. One-third ration nitrogen. Plot 17. No 
nitrogen.
 Fig. 5. Medium Black Soja Bean. Plot 21. Full ration 
nitrogen. Plot 22. One-third ration nitrogen. Plot 17. No 
nitrogen.
 Fig. 6. Early White Soja Bean. Plot 21. Full ration 
nitrogen. Plot 22. One-third ration nitrogen. Plot 17. No 
nitrogen.
 On page 326 is a “Diagram showing the relative cost of 
fertilizers and yields of crops on plots 17, 19, and 21.” On 
this page values are given for: Black Podded Adzuki. White 
Podded Adzuki. Kiyusuki [sic, Kiyusuke] Daidzu. Yamagata-
cha [Daidzu]. Edamame. Yellow Soy.

550. Hills, J.L. 1896. Dairying. Vermont Agricultural 
Experiment Station, Annual Report 9:157-236. For the year 
1895. See p. 195-96.
• Summary: In section V, “Miscellaneous fodder crops” (p. 
194-202) is a table titled “Analysis of experimental crops.” 
Six varieties of soja beans (white, green, or black) were 
drilled in clay loam or sandy loam soil. The nutritional 
composition of the entire plants is given on an “as is” and 
on a dry matter basis. A similar table on page 196 converts 
these fi gures to pounds of green fodder, dry matter, and food 
ingredients per acre. The yield of green fodder ranged from 
23,500 pounds for one green soja bean to 3,850 pounds for 
one white soja bean. Address: Director of the Station and 
Chemist, Burlington.

551. Koenig, Joseph. 1896. Die landwirthschaftliche 
Versuchs-Station in Muenster i. W. [in Westfalen] in ihrer 
Entwickelung waehrend der ersten 25 Jahre [The agricultural 
experiment station in Muenster in Westfalen: Its development 
during its fi rst 25 years]. Muenster in Westfalen: Druck und 
Verlag der Aktien-Gesellschaft “Der Westfale.” vii + 261 p. 
Illust. No index. 24 cm. [Ger]
• Summary: In the section on “Seed tests” (p. 251), the 
soybean is listed as one of the seeds tested. Address: o. Hon.-
Professor der Koeniglichen Akademie [Germany].

552. Nishimura, Eijuro. 1896. Miso shôyu jôzôhen [Miso 
and shoyu fermentation]. Tokyo: Hakubunkan. 316 p. See p. 
18. 20 cm. Series: Tsuzoku nichiyo kagaku zensho, no. 11. 

[Jap]*
• Summary: More than 90% of the protein in soy beans is in 
the form of albuminoids.
 Note: This is the earliest book in WorldCat / OCLC that 
has miso as a subject or title word.

553. Planchon, Gustave; Collin, Eugène. 1896. Drogues 
simples d’origine végétale [Simple drugs of vegetable origin. 
Vol. 2]. Paris: Octave Doin, Editeur. See p. 544-45. [2 ref. 
Fre]
• Summary: Under Soybean seeds (Grainese de Soja 
hispida)–Contents: Name and origin of the plant. 
Description. Microscopic structure. Chemical composition. 
Uses. Address: 1. Directeur de l’École supèrieure de 
Pharmacie de Paris.

554. Ritthausen, Heinrich. 1896. Ueber die Berechnung der 
Proteinstoffe in den Pfl anzensamen aus dem gefundenen 
Gehalte an Stickstoff [On the calculation of the protein 
content of plant seeds based on their measured nitrogen 
content]. Landwirtschaftlichen Versuchs-Stationen 47:391-
400. [1 footnote. Ger]
• Summary: Greaves (1911, p. 34) states that Ritthausen “by 
collecting and studying data from various sources concluded 
that there is 17.6 per cent nitrogen in the protein of cereals, 
hence in their calculation the factor 5.7 should be used in 
place of 6.25, as had been previously used.”
 The composition of many seeds, as determined by other 
researchers, is given in two long tables (p. 392-98) including 
wheat (by Ritthausen and Osborne; p. 392, 397), rye, barley, 
oats, maize, buckwheat, peas, broad beans (Saubohne, 
Vicia faba L.), vetch (Wicken, Vicia sativa), grass peas 
(Platterbsen, Lathyrus sativa [sativus]), soybeans (by Meissl 
and Böcker; p. 394, 397), white beans (Phaseolus), yellow 
lupins (Gelbe Lupinen, Lup. luteus), blue lupins, radish seeds 
(Rettigsamen), rapeseed and colza seed presscake, peanut 
presscake, sunfl ower seeds, sesame presscake, cottonseed 
presscake, hempseed presscake, pumpkinseed (Kürbiskerne), 
candlenuts (Aleurites triloba), coconut presscake, 
sweet almonds, bitter almonds, Hazelnuts (Haselnüsse, 
Lambertsnüsse), peach kernels, apricot kernels, walnuts, 
linseed, Brazil-nuts (Paranusse, Bertholletia excelsa), castor 
oil seeds (Ricinussamen), potato seeds.

555. Rundschau fuer die Interessen der Pharmacie, Chemie 
und verwandter Faecher (Vienna). 1896. Miso und Natto, 
Kaese aus vegetabilischen Eiweiss der Japaner [Miso and 
natto, cheese of the Japanese made from vegetable protein]. 
p. 327-28, col. 1. [Ger]
• Summary: This is a summary or reprint of an article by 
Oscar Lowe that appeared in Ph. Centr. Discusses rice or 
barley miso, importance of koji. For natto several hundred 
grams of soybeans are boiled in salt water for 5 hours; the 
beans are wrapped in rice straw and placed in a heated room 
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for 24 hours. It is probably the microbes on the straw that 
causes the fermentation. For the fi nished cheese (natto), it 
is important to have threads that can be pulled and have a 
peculiar smell.
 Note: Translated by Philip Isenberg (MM, CT), Long 
Beach, California.

556. Schulze, E. 1896. Untersuchungen ueber die zur Klasse 
der stickstoffhaltigen organischen Basen gehoerenden 
Bestandteile einiger landwirtschaftlich benutzten Samen, 
Oelkuchen und Wurzelknollen, sowie einiger Keimpfl anzen 
[Investigation on constituents of the class of nitrogen-
containing bases of some agricultural seeds, oil cakes, and 
root nodules, as well as some sprouts]. Landwirtschaftlichen 
Versuchs-Stationen 46:23-77. See p. 61-62. [2 ref. Ger]
• Summary: Soy is mentioned in a section starting on p. 
61 and titled “III. Organische Basen aus Keimpfl anzen. A. 
Cholin aus den etiolierten Keimpfl anzen von Lupinus luteus, 
Lupinus albus, Soja hispida und Cucurbita pepo” [III. 
Organic bases from sprouts. A. Choline from the etiolated 
sprouts of European yellow lupin, white lupin, soybeans, and 
squash / cucurbits].
 Note 1. Choline is a vitamin of the B complex, essential 
to liver function.
 Note 2. “Cucurbita pepo is a cultivated plant of the 
genus Cucurbita. It yields varieties of winter squash and 
pumpkin, but the most widespread varieties belong to 
Cucurbita pepo subsp. pepo, called summer squash.” Source: 
Wikipedia, at Cucurbita pepo (July 2014).
 Note 3. This research was conducted in connection with 
S. Frankfurt, E. Winterstein, and several other co-workers. 
Address: Aus dem Agrikulturechemischen Laboratorium des 
Polytechnikums, Zurich, Switzerland.

557. Smith, Ellen Goodell. 1896. The fat of the land and how 
to live on it. Special chapters on nuts and vegetable oils, and 
how to use them in cooking; milk; bakeries; feeding infants 
and various other subjects relating to the problem. Amherst, 
Massachusetts: Press of Carpenter & Morehouse. 251 + 
[12] p. Portrait. Illust. Index. 20 cm. At top of title page: “A 
practical cook and text book for general use.”
• Summary: A remarkable and wholistic vegetarian (actually 
vegan) cookbook by a medical doctor (M.D.). A photo 
(frontispiece), facing the title page, shows a portrait of Dr. 
Ellen Smith. Dedication: “To the millions of thinkers who 
think in new directions, and to other millions who do not 
stop to think whether they should ‘live to eat’ or eat to live’ 
this book is dedicated.” Facing the table of contents are three 
quotations from Buddhist and Christian scriptures on the 
importance of not killing.
 The Preface begins: “This book is because of the 
agitation and discussion upon the various phases of the food 
question. The title indicates its character to be vegetarian; 
this word however is a misnomer, but as none better has yet 

been coined, we will simply state that we are vegetarians 
because we think nature designed us to subsist on the ‘fat of 
the land,’ and not on the fl esh and blood of beasts, or of any 
living, sentient creature.”
 “To be a health and dietetic reformer in the early days 
of this movement meant much sacrifi ce and often personal 
abuse” (p. 10).
 “With no desire to set aside the work of the scientists, 
we accord ‘honor to whom honor is due,’ and may success 
attend their gigantic efforts, that seem to be heroically 
directed toward healing, protecting, and preparing the animal 
world and their products for human consumption” (p. 11).
 This chapter, after listing many of America’s major 
problems, concludes: “From a vegetarian standpoint, 
these unhealthful conditions of mind and body are largely 
propagated, nourished and developed and developed 
from the never ending supply of slaughtered fl esh and its 
stimulating–not nourishing–accompaniments. The moral 
and physical health of millions is thus undermined, and 
from such material is created generation after generation of 
imperfect human beings;...” (p. 11).
 Chapter 5, titled “Milk, cream, butter, etc.” begins: 
“Milk, cream, butter, salt and sugar are admissible in 
hygienic and vegetarian dietary, but in most of the recipes 
here given are not included... [but] in all cases salt can be 
added if desired, or milk substituted for water.”
 Chapter 6, titled “Vegetable oils,” notes: “Those at 
present extensively used for culinary purposes are obtained 
from the olive, cocoanut and cotton seed.” It is almost 
impossible to obtain olive oil unadulterated. “The American 
Analyst tells us that ‘Two-thirds of the olive oil sold in 
the markets of the world is born in the cotton fi elds of the 
southern states” (p. 57). “At Manheim, Germany, cocoanuts 
have for many years been made into butter for general 
culinary use... [It] keeps indefi nitely and even when exposed 
to the air will not become rancid like animal fat. This butter 
is also manufactured in England... It is now manufactured 
in America by the Pure Food Co., Chicago, Illinois” (p. 
58). Chapter 6 concludes prophetically: “One need not be 
a vegetarian or even a hygienist to use these vegetable oils, 
for these are thousands of families using them, who also 
use animal food, fi nding economy in health and purse by so 
doing.” Note 1. This is the earliest document seen (March 
2005) that contains the term “Pure Food,” probably in 
connection with the growing “pure food movement” in the 
USA
 Chapter 10, titled “Nuts, their culture and use in 
cooking,” (p. 141-56) discusses almonds (now largely grown 
in California), walnuts, pecans, Brazil nuts, and peanuts. 
Peanut oil is largely exported to foreign countries and 
doubtless returns, with olive oil, under the name of “Pure 
Olive Oil.” “It is said that America uses 4,000,000 bushels 
of peanuts yearly at a cost to the consumers of $10,000,000. 
Very rarely do we fi nd these nuts on the table as an article of 
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food, but they are consumed between meals by everybody, 
from the shoeless and hatless street waif to the gray-
haired millionaire.” “Unbelievers tell us that a vegetable 
diet lacks proteids or tissue building elements, and hence 
that vegetarians are not properly nourished. Science has 
demonstrated that proteids are abundant in the grains,” nuts, 
and other foods (p. 148-49). The section titled “Nuts as food” 
(p. 149-53) begins: “Nuts are not only superior to fl esh as an 
article of diet, but may be used in many forms of cookery, 
either whole, chopped, grated, crushed or ground into a paste 
or meal.” “The pine nut, sold under the name of pegnolia 
[pignolia], is an excellent nut for cooking.” Two sub-sections 
are titled “Nut substitute for milk” (using cocoanuts, pecans, 
peanuts, Brazil nuts, etc.) and “Nut butter” (one of the latest 
novelties). There are recipes for sandwiches with “almond 
nut butter,” and “Peanut sandwiches” spread with a “form 
of nut butter which fl avors so strongly of peanuts that it will 
make an excellent substitute for dairy butter to spread the 
bread and hold the crushed nuts in place.”
 Note 2. This book contains no recipe for making peanut 
butter at home.
 Chapter 11, “Salads,” contains a long section titled 
“Japan Soja” (p. 164) which clearly refers to Japanese soy 
sauce: “A jar of the extract of Japan soja was received too 
late for careful testing or experiment. But coming from a 
German vegetarian laboratory [Dr. Lahmann’s] and said to 
be free from injurious substances, it may prove to be a useful 
addition to the table. Following is a description of the Soy-
bean from which it is made.
 ‘Japan Soja, a substitute for fl esh meat extracts such 
as Bovinine, etc. etc. The soy-bean or pea is a small erect 
herb, (“Glycine soja,” or “soja hispida”) of the bean family, 
“Papilionacees” of India and China, cultivated for its seeds; 
composed of 38% proteids, 17 to 20% fat, 5% cellulose 
[fi ber] and 4% ashes. The hygienist loses nothing by 
declining fl esh meat extracts of any sort, but substantially 
gains by adopting Japan Soja, a safe and far more palatable 
fl avoring for various dishes. It may not only be so 
employed in the preparation of dishes, prior to serving, but 
subsequently and similarly to Worcestershire sauce, etc.’
 The odor and fl avor of this preparation is very delicate 
and may readily supply a need in the dietary of those who are 
making a change from an animal to a vegetable diet.”
 The next (and last) paragraph of Chapter 11 (p. 165) 
notes that commercial samples of “Bromose and nut butter... 
manufactured in vegetarian laboratories and guaranteed free 
from animal fat” were “received at ‘the eleventh hour,’ too 
late for critical experiment... Crushed nuts, nut butter and 
nut meal of home make were used in all preceding recipes 
containing nuts.”
 Chapter 12, titled “Condiments and seasonings” (p. 167-
71) argues against the use of salt, spices (including pepper, 
mustard, ginger, etc.), and commercial condiments. “Salt 
destroys natural fl avor and gives its own fl avor to all food... 

Salt also induces unnatural thirst,...” Instead, why not grow 
and use “sweet herbs” and “aromatic seeds.” “Why may 
not sweet marjoram, sweet basil, rosemary and lavender, 
lemon verbena, rose and geranium leaves lend their exquisite 
fl avors to our food? Thyme, parsley, sage and mints of 
various kinds...” Note 3. This general attitude may explain 
why Japanese soy sauce, a commercial condiment, was not 
considered a condiment and included in this chapter.
 A “Directory” (p. 246) lists 13 sources of “pure food 
products” including: “Health foods: Dr. J.H. Kellogg, Battle 
Creek, Michigan. Nut preparations: Sanitas Food Co., Battle 
Creek, Michigan... Vegetable milk, etc.: Hygienic Supply 
Co., 203-05 Park avenue, Baltimore, Maryland... Readshaw’s 
Forest Mills Graham Flour (Original) and cereals, Dansville, 
New York.”
 A full-page ad (p. 255) describing products made and 
sold by the Sanitas Food Company (Battle Creek, Michigan) 
is titled “Pure Products of Nuts.” These include Bromose, 
Nuttose, Nut-Butter [probably peanut butter], and Nut-Meal.
 A full-page ad (p. 258) is titled “Pure. Vegetable. 
Nutritive,” by The Hygienic Supply Co. (F. Witte), 203-205 
Park Ave., Baltimore, Maryland. They are “Importers of 
German health goods and books” including Dr. Lahmann’s 
Japan Soja, which “Is a pure vegetable extract, which is far 
superior to Meat Extract. It can be used for making soups, 
or may be added to other foods in order to make them 
more appetizing. Price per jar, $1.00.” (Note 4. According 
to Vegetarisches Kochbuch mit Gesundheit Regeln, by 
Carlotto Schultz {1886}, Dr. H. Lahmann of Stuttgart is 
an authority on the feeding of infants and problems related 
to indigestion.) Other products imported from Germany 
by this company include Dr. Lahmann’s Vegetable Milk 
(for infants), Dr. Lahmann’s Vegetable Extract, and Dr. 
Lahmann’s Nutritive Cocoa.
 Note 5. This is the second earliest English-language 
document seen (Aug. 2013) that contains the term “Vegetable 
Milk.” This non-soy product is an emulsion made from 
almonds and nuts.
 Page 259 contains an ad for Health-Culture: A Journal 
of Practical Hygiene by The Health-Culture Co., 341 Fifth 
Ave., New York.
 Page 260 contains an ad for Food, Home and Garden, a 
periodical edited by Rev. Henry S. Clubb of the Vegetarian 
Society of America, 310 Chestnut St., Philadelphia, 
Pennsylvania.
 Note 6. Notice that this book contains no chapter on 
main dishes or entrees; unleavened Graham bread (made 
with “entire wheat fl our”) was considered the best main 
dish. Very few the many recipes call for the use of dairy 
products, eggs, animal fats, or honey, and in each case they 
are optional.
 Chapter 13, “Pudding, pastries and cakes,” convincingly 
questions the need for this entire category of foods, but those 
who must have such sweets are encouraged (p. 176-77) to 
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use water instead of milk, vegetable fats instead of animal 
fats and dairy products, reduce the number of eggs and the 
amount of sugar used by one-half or more, and gradually 
eliminate spices and salt.
 Chapter 14, “Milk and the cow” makes a strong case for 
not using these animal products.
 A woman cited several times (p. 68, 177) as an authority 
on foods is Mrs. Emma P. Ewing. Address: M.D., Pansy 
Park, Dwight, Massachusetts.

558. Thompson, William Gilman. 1896. Practical dietetics: 
With special reference to diet in disease. New York, NY: D. 
Appleton and Co. xxii + 802 p. Illust. Index. 24 cm.
• Summary: Very similar to the 1895 edition, with the same 
number of pages. Soy is mentioned on pages 135, 654, 656-
57, 785, and 799. Address: M.D., Prof. of Materia Medica, 
Therapeutics, and Clinical Medicine in the Univ. of the City 
of New York.

559. Woods, Chas. D. 1896. Results of analyses of fodders 
and feeding stuffs. Connecticut (Storrs) Agricultural 
Experiment Station, Annual Report 8:175-86. For the year 
1895. See p. 179-86.
• Summary: The section titled “Seeds” (p. 178-79) describes 
ten trials of soy beans, grown by the Station in 1895, with 
and without fertilizers. The fertilizers included dissolved 
bone-black, muriate of potash, nitrate of soda, and sulphate 
of ammonia.
 The section titled “Milling and by-products” (p. 179) 
mentions two samples of “Soy Bean Meal” from soy beans 
grown by the Station in 1895.
 Table 64, “Composition of fodders and feeding stuffs 
analyzed 1894-95, calculated to water content at time of 
taking sample” (p. 180-83) contains analyses of: fi ve soy 
beans (as green fodders), 11 soy beans (as seeds), and two 
samples of “soy bean meal” (actually ground whole soy 
beans, containing 18.56 to 19.12% fat).
 Note: This is the earliest English-language document 
seen (Jan. 2019) that uses the term “soy bean meal” to refer 
to whole soy fl our.
 Table 65, “Composition of water-free substance of 
fodders and feeding stuffs analyzed 1894-95” (p. 183-86) 
contains analyses of: fi ve soy bean vines (as green fodders; 
12.37 to 21.83% protein), 11 soy beans (as seeds; 35.10 
to 41.40% protein), and two samples of “soy bean meal” 
(actually ground whole soy beans, containing 20.80 to 
21.26% fat). Address: Vice-Director of the Station and 
Chemist, Storrs, Connecticut.

560. Yearbook of the United States Department of 
Agriculture. 1896. Feeding stuffs (for animals). p. 560-63. 
For the year 1895.
• Summary: Contents: Explanations of terms used in 
the table. A long table gives the average composition of 

American feeding stuffs (Green fodder*, silage*, hay and dry 
coarse fodder [soja bean hay and straw]*, roots and tubers, 
grains and other seeds*, mill products, waste products {incl. 
refuse from cornstarch factories, incl. gluten meal (3 types), 
cream gluten, and gluten feed}). * = mentions Soja bean 
(Soja hispida).
 In this table, the composition includes the percentage 
of water, ash, protein, fi ber, nitrogen-free extract (mainly 
sugars, starches, and gums), and fat.

561. Fortuné, H. 1897. La nourriture d’approvisionnement 
[Feeding foragers]. Apiculteur (l’) 41(1):500-02. Jan. [Fre]
• Summary: Honey harvesting is over at this time of year. 
This winter will require a great deal of feed, because the 
hives will not be well stocked enough to get through the 
cold season without the bees being in danger of starvation. 
Broodless hives must be monitored with the greatest of care 
to lead the queen, if there is one, to lay eggs. The feeders will 
be ready to serve their purpose, and the bees will soon have 
pollen at their disposition. From time to time, I dust a little 
soy fl our (farine de Soya) on one or two old empty combs, 
which I then place in an unoccupied hive or under any 
covered area, a short distance away from the hives. In the 
absence of empty combs, it is possible to use a shallow box 
with several rulers nailed to the bottom, between which the 
fl our can be dusted. The fl our is a nice light yellow color.
 The larvae are fed with the pearly white jelly that is 
prepared in the bees’ stomachs, and are stronger and more 
vigorous when this jelly contains an infi nitesimal amount of 
soy fl our. This pure jelly prepares the queens for fertilization. 
My queen bees, fed by the worker bees, are able to lay up 
to 3,000 eggs per day, almost their full weight in eggs in 24 
hours. I also dust soy fl our over my feeder sugar syrup and 
this works perfectly for the nectar fl ow.
 With this stimulating and generous feed, my hives 
provide me with 65 kg [of honey] on average.
 What is the soybean (Soya)? It is a bean (phaséolus) 
imported from China that is perfectly adapted to cultivation 
in France. In China, this plant is used for a wide variety of 
purposes, both as a food and otherwise. Boiling it into a pulp 
and mixing it with salt and rice produces “miso,” which is 
the universal breakfast of the Japanese. Nagasaki annually 
produces 2,000,000 kg of miso. A very highly valued oil is 
extracted from soybeans, and it is a benefi cial substitute for 
olive oil.
 Bread made with soy fl our quickly treats diabetes, that 
serious and painful disease, and is a benefi cial substitute for 
gluten bread which, in the long term, leads to nausea and 
constipation. It owes this marvelous property to its almost 
complete lack of starch. When analyzed for nutritional value, 
wheat bread contains 9.5% protein, and soy bread (pain 
de Soya) 22.25%. Wheat bread has 5.25% fat; soy bread 
48%. It is therefore easy to see why I provide my bees with 
unlimited soy fl our throughout the year. My hives never get 
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dysentery or foulbrood (loque ou pourriture du couvain–
Note: It appears that loque and pourriture du couvain are 
both translations of “foulbrood.”) This valuable condiment 
serves both as a preventative and economizes food (anti 
déperditeur–this appears to mean that it diminishes waste 
due to a lack of assimilation. This was a term often used to 
describe alcohol and coffee.)
 As an interesting aside, I will add that in China, soy is 
consumed instead of [cow’s] milk, which inhabitants do not 
drink. Cheese made from soybeans resembles soft cow’s 
cheese (fromage à la pie), and is delicious. When grown, 
the plant produces not only an abundant crop of green 
fodder with a high protein content, which is therefore very 
nourishing, but also such a high production of seeds that it 
contains as many pods as there are soybean plants (plantes 
de Soya) [Note: The number of pods is 50-100 times greater 
than the number of plants]. On average, you can count on 
2,000 kg of seeds and 20,000 kg of fodder to feed cattle 
in the long winter months. The fodder provides the same 
benefi ts as the seed and is three times more nutritious than 
alfalfa and hay from pastures.
 When the seeds are grilled like coffee and ground, 
they produce an infusion that is very similar to coffee, with 
the same stimulant properties [sic, soy coffee contains no 
caffeine and is often used because it has no stimulating 
properties]. The aroma is the same, and the taste identical 
[sic, almost]. Mixing this infusion with milk produces coffee 
with cream, which is invigorating with a delicate fl avor.
 If I have gone into rather great detail on the special 
properties of Chinese soybeans, it is because I know that 
many apiarists are also farmers, and I believe I can be useful 
to them by making them aware of this crop, which will 
provide them with tangible benefi ts–I have been growing this 
crop successfully for three years.
 Note 1. This is the earliest document seen (Aug. 2009) 
concerning the feeding of soybean fl our to honey bees as a 
pollen substitute.
 Note 2. Translated by Elise Kruidenier, Seattle, 
Washington.
 Note 3. This periodical is owned by Univ. of Wisconsin 
at Madison. Address: [France].

562. Holland, Edward B. comp. 1897. Compilation of 
analyses of fodder articles and dairy products, made 
at Amherst, Mass. 1868-1897. Massachusetts (Hatch) 
Agricultural Experiment Station, Annual Report 9:137-55. 
Jan. For the year June 30, 1896.
• Summary: Table “A. Composition and digestibility of 
cattle feeds” (p. 138-50) gives detailed fi gures for many 
feeds. Soy beans are listed as follows under various 
categories: I. Green fodders: Soy bean (early white, medium 
green, medium back, late). II. Ensilages: Corn and soy-bean 
ensilage. Millet and soy-bean ensilage. III (c). Hay and dry 
coarse fodders: Soy-bean straw. V. Grains, seeds, etc.: Soy 

beans. Red adzinki [adzuki] beans. VI. Flour and meal: 
Peanut meal. Soy-bean meal. As “Fresh or air-dry substance, 
this soy-bean meal contains 16.3% fat, and 34.8% protein; 
thus it is actually ground whole soy beans. Category VI is 21 
different gluten products.
 Table “B. Fertilizing ingredients in fodder articles” (p. 
151-53) gives detailed fi gures for many types of fodder. Soy 
beans are listed under approximately the same categories 
and in the same way as in table A. The following fi gures 
are given for each fodder article: No. of analyses, water, 
nitrogen, potassium oxide, phosphoric acid, and valuation 
per 2,000 pounds (using the fi gures for the retail cost of 
nitrogen, phosphoric acid, and potash in fertilizers). Address: 
Asst. Chemist (foods and feeding) [Amherst, Massachusetts].

563. Hanai, T. 1897. Physiological observations on lecithin. 
Bulletin of the College of Agriculture, Tokyo Imperial 
University 2(7):503-06. Feb. [9 ref. Eng]
• Summary: “Seeds rich in starch generally contain much 
less lecithin than such as are rich in proteid, thus barley 
grains contain less than half the amount of lecithin that 
soja-beans do (see Schulze & Steiger 1889, Hoppe-Seyler’s 
Zeitschrift für Physiologische Chemie, Vol. 13). Probably 
there is also a larger proportion of lecith-albumin in the seed 
of soja and lupin than in those of squash and barley.
 Note 1. This is the earliest English-language document 
seen (Dec. 2017) that contains the term “albumin” (or 
“albumins”) in connection with soy.
 Note 2. In this article, Hanai did not investigate 
soybeans; he studied only the leaves of the tea plant (Thea 
chinensis) and the bark of Prunus Cerasus.
 Note 3. Nevertheless, this is the earliest English-
language document seen with the word “lecithin” in the title 
in connection with soy. Address: Nôgaku-shi, Japan.

564. Williams, Thomas A. 1897. The soy bean as a forage 
crop. Farmers’ Bulletin (USDA) No. 58. p. 1-19. March. 
Revised (very slightly) in 1899. [7 ref]
• Summary: Contents: General characteristics and origin. 
Varieties. Conditions of growth. Methods of culture. 
Harvesting. Yield. Chemical composition. Digestibility. 
Value and uses: As a soiling crop, as a silage crop, as a hay 
crop, as a pasture plant, as a soil renewer, value of the bean 
for feed. Summary. Appendix–Soy beans as food for man.
 In the letter of transmittal printed at the front of this 
bulletin, F. Lamson-Scribner (USDA Agrostologist) says: 
“For reasons set forth in the body of this bulletin [see p. 4], 
the name ‘soy’ has been adopted to ‘soja,’ by which it has 
been generally known.
 “In 1875 Professor Haberlandt began an extensive series 
of experiments with this plant in Austro-Hungary, and in a 
work published in 1878 he gave the results of his studies and 
strongly urged the cultivation of the soy bean as a food plant 
for both man and beast. Although he succeeded in exciting 
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a great deal of interest in its cultivation while making his 
experiments, and distributed a considerable amount of 
seed, very little seems to have come of it; for at his death, 
which occurred in 1878, the interest fl agged, and the soy 
bean has failed to obtain the place as a staple crop which he 
prophesied for it.”
 “It is only within the last 15 years that it [the soy bean] 
has received much attention as a forage crop.” Robert C. 
Morris of Illinois grew soy beans in 1896.
 “The term ‘soy’ applied to this bean is derived from a 
Japanese word ‘shoyu,’ denoting a certain preparation from 
the seeds which is a favorite article of diet in that country. 
The term ‘soja’ is often used in connection with this plant, 
but Professor Georgeson, who spent some time in Japan, 
and who, since his return to this country, has experimented 
extensively with this plant, says [1892, “Test of some 
Japanese beans”]: ‘The term soja, often applied to this bean, 
is misleading, inasmuch as the species named by Siebold 
and Zuccarini Glycine soja is not cultivated there (Japan), 
or at least rarely cultivated, though wild in the south...’” (p. 
3-4). Note 1. Prof. Georgeson played an important role in 
changing the name of this plant to soy bean from soja bean.
 “Varieties (p. 5-7): The different varieties of soy bean 
are distinguished largely according to the color, size, and 
shape of the seed, and the time required for the plants to 
reach maturity. They also differ more or less in the habit of 
growth and in the character and degree of the hairiness of the 
various parts of the plant. The names applied to the varieties 
here in the United States usually refer to the time of reaching 
maturity and the color of the seed; as, for example, ‘Early 
White,’ ‘Medium Late Green,’ ‘Medium Black,’ etc. The 
early varieties generally fruit heavier in proportion to the size 
of the plant than the later ones, and hence are better to grow 
for seed, while the medium or late varieties are better for 
forage on account of the larger yield of fodder that may be 
obtained.
 “The ‘Early White’ soy bean is an excellent variety 
to grow when a crop of seed is desired, particularly in the 
North, where the growing season is likely to be short... 
‘Medium Early Green’ is one of the best varieties to plant 
for hay, as it yields heavily and retains its leaves well. For 
soiling or for ensilage ‘Medium Early Green,’ ‘Medium 
Early Black,’ or the ‘Late’ green or black varieties may be 
used, according to the length of the season and the time at 
which the crop is to be used. In the New England States the 
‘Medium Early Green’ variety is generally preferred, while 
in the Central States ‘Medium Early Black’ seems to be 
the favorite... For green manuring the large medium or late 
varieties are best; ‘Medium Late Black’ being excellent for 
this purpose.”
 Harvesting: The “best forage will be obtained by cutting 
just as the pods are forming... In harvesting a crop for the 
seed, the plants may be pulled by hand or cut with a scythe 
or mower and gathered into small piles, which should be 

relatively high and of a small diameter, so that the plants 
may dry out readily. Thrashing can be done with a fl ail or 
with the thrashing machine. Very good results can be had 
with common grain thrashers by taking out a portion or all of 
the concaves and substituting blanks.”
 The subsection titled “As a pasture plant” (p. 16) states: 
“In some parts of the country, particularly in the South, the 
soy bean crop is often pastured. Although hogs are perhaps 
most frequently used, all kinds of stock can be pastured 
on it. The crop can often be fed in this manner to great 
advantage. The labor and expense of harvesting is saved 
and the droppings from the animals are of great value to the 
land. Young stock, particularly sheep and hogs, can be very 
profi tably pastured on this crop. Many farmers maintain 
that by this method of feeding the land is benefi ted as much 
as if the crop had been plowed under, and they obtain the 
pasturage in addition.”
 The subsection titled “As a soil renewer” (p. 16-17) 
states: “Leguminous plants, through the aid of the root 
tubercle organisms, are able to add to the available nitrogen 
of the soil... When the soy bean was fi rst introduced into 
the United States it did not form root tubercles, owing to 
the absence of the tubercle organism from the soil, and it 
has been grown for several years in some localities without 
the appearance of any tubercles. In other cases the tubercles 
have developed in great abundance after a short time. At the 
Massachusetts (Hatch) Station the medium green soy bean 
produces great numbers of the tubercles. (See fi g. 5.) At the 
same station it was found that a liberal application of nitrates 
interfered with the development of the tubercles.”
 “Value of the bean for feed: There is no crop so easily 
grown that is so rich and can be used to such good advantage 
in compounding feeding rations as the soy beans. Excepting 
the peanut, there is no other raw vegetable product known 
which contains such high percentages of protein and fat in 
such a highly digestible form.
 “For feeding to animals the beans should be ground and 
the meal used with some less concentrated feeding stuffs. 
Comparatively few experiments have as yet been made in 
the United States to test the feeding value of soy-bean meal. 
Professor Brooks, in Massachusetts, found that it compared 
very favorably with cotton-seed meal. Cows fed on soy-bean 
meal gave richer milk and produced a better quality of butter 
than when fed on cotton-seed meal, but on the latter the 
cream was richer. Professor Georgeson obtained excellent 
results in feeding hogs on a ration of which soy-bean meal 
was a prominent constituent” (See Bulletin No. 61 of the 
Kansas Station).
 Excellent illustrations (line drawings, some made from 
photos, p. 4-7, 17) show:
 (1) A young seedling soy bean (½ size).
 (2) (a) fl owering branch of a soy bean plant (reduced 
2/3). (b) one of the fl owers (enlarged), (c) pods of a soy bean 
plant (reduced 2/3).
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 (3) Extra early soy bean, leaves and roots at age 7 days 
(¼ size).
 (4) Medium black soy bean, leaves and roots at age 7 
days (¼ size).
 (5) Roots of a soy bean plant, showing tubercles.
 Tables show: (1) Composition of soy bean at four 
different stages of growth. (2) Chemical composition of 
the various kinds of forage made from the soy bean (incl. 
hay and ensilage). (3) Total amounts in pounds of food 
constituents produced on an acre of land by soy bean and 
fodder corn (proteins are fl esh formers; fat, fi ber, and extract 
matter are fat and heat producers). (4) Digestibility of soy-
bean forage.
 An appendix to this article is titled “Soy Beans as Food 
for Man,” by C.F. Langworthy (which see).
 Note 2. This is the earliest document seen (Jan. 2003) 
that uses the word “mower” or the word “concaves” in 
connection with soybean production.
 Note 3. This is the earliest English-language document 
seen (Jan. 2003) that uses the word “machine” (thrashing 
machine) in connection with a specifi c machine for soybean 
production.
 Note 4. This is the earliest document seen (Nov. 2020) 
that mentions the soybean varieties Medium Early Black, 
Medium Early Green, or Medium Late Black.
 Note 5. This is the earliest document seen (Oct. 2004) 
which gives details on use of soy bean as a good “pasture 
plant” or a pasture plant well suited for use in fattening hogs.
 Note 6. This is the earliest English-language document 
seen (Oct. 2004) that uses the words “pasturage,” “pasture,” 
or “pastured,” or the term “pasture plant,” in connection with 
soybeans. Address: Asst. Agrostologist, Div. of Agrostology, 
USDA.

565. Loew, Oscar. 1897. Ueber die Bereitung der Shoyu-
Sauce [On the preparation of soy sauce]. Mittheilungen 
der Deutschen Gesellschaft fuer Natur- und Voelkerkunde 
Ostasiens (Yokohama) 6(60):474-76. [1 ref. Ger]
• Summary: The importance of shoyu / soy sauce (Shoyu-
Sauce) is well known. It is estimated that the per capita 
utilization of soy sauce averages 80 cubic centimeters (cc) 
per day. The yearly production amounts to, on average, 3¼ 
million koku (1 koku of soy sauce = 180.4 liters–liquid 
volume; therefore 3¼ koku = 586.3 million liters).
 In the preparation of this pleasant-tasting sauce, which 
is also used in place of table / cooking salt with foods, 
since it is very rich in salt (12-16%), there is an article in 
vol. 1, issue no. 6 of the Mittheilungen der Ostasiatischen 
Gesellschaft an article has been published by Dr. J.J. 
Hoffman [in 1874], in which the mechanical operations 
are described in detail, but not enough attention is given to 
the chemical side of the process. In this connection even a 
small number of errors have crept in, how, for example, the 
germination of the wheat kernels is related to the preparation 

of the shoyu koji. In the following lines therefore I will 
report only on the chemical conditions. The composition of 
shoyu, as determined by various authors, is as follows:
 Water 63 to 73%. Total nitrogen 0.7 to 1.2%. Peptone 
0.5 to 1.8%. Ether extract [fat] = 0.5 to 1.0%. Sugar and 
dextrin 3.5 to 4.3%. Volatile acids / acidity 0.1 to 0.16%. 
Fixed acids 0.6 to 0.82%. Alcohol 0.42 to 1.09%. Ammonia 
0.1 to 0.25%. Amino acids 0.5 to 1.21%. Table salt (NaCl) 
12-16%. Other minerals 4-6%.
 The shoyu process falls into three main steps: (1) The 
preparation of the shoyu koji. 2. The fermentation and 
ripening process. 3. Pressing and cooking.
 To make shoyu koji, cooked soybeans are mixed are 
mixed with wheat kernels that have been roasted until their 
surface is brown. Use approximately equal parts soybeans 
and wheat. Inoculate the mixture with a mycelium of the 
mold Aspergillus oryzae, the same mold that is used in the 
preparation of sake and miso koji (See Kellner’s article 
about miso in volume 3 of this periodical). This mold plays a 
very important role in each of these fermentation processes. 
The mold contains many soluble enzymes, and especially a 
powerful diastatic enzyme that converts starch to sugar. The 
soybeans must be cooked for fully 5 long hours, so that they 
are soft enough to be affected by the action of the enzymes.
 In order that the mycelium develops as quickly as 
possible, it is important that the koji be properly prepared.
 How long does shoyu ferment and age in its wooden 
vats? Hoffman speaks of 3-5 years, but in most factories it 
takes only 2 years.
 Dr. Loew then describes the 5 steps in the ripening 
process.
 After about two years in most factories the contents of 
the vats is pressed–using an extremely primitive process, 
which is described in detail by Hoffman. The liquid fl ows out 
and the pressed residue, which is left behind, is mixed with a 
salt solution to make a lower-quality of soy sauce. The fi rst-
pressed liquid is cooked in vats and then immediately fi lled 
into wooden kegs. The sauce rarely spoils except in very 
high summer temperatures and with much contact with air. 
On the surface a kind of skin or pellicle forms, made up of 
yeast cells; if the sauce is fi ltered again, it can be saved.
 Not all factories make shoyu in the same way, so that 
higher and lower qualities of shoyu are found on the market. 
The best shoyu bears the name Kikkoman (the name means 
“thousand octagons” [sic]). It has the fi nest taste and the 
best aroma. It is made in the city of Chôshi in the province 
of Shimosa, and sold in most of the large stores in Tokyo. 
Because of its high price, it is consumed only by relatively 
affl uent customers.
 The question naturally arises: Can the two-year 
fermentation time be shortened–so that one’s capital is 
not tied up for such a long time. We must answer with a 
resounding “yes”! An essential factor in the slow process 
is the enzymes from the koji molds; their action is slowed 
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by the high salt content of the mixture. If the soybeans and 
wheat were fi nely crushed or ground, and if the fermenting 
mixture were warmed to 35-40ºC, the time could be 
signifi cantly shortened. One of my students, Nishimura, 
determined that during the cold months from November 
to April little or no progress is made in the fermentation 
process.
 To enhance the aroma-building process, a small amount 
(about 1%) of unrefi ned sake (nigori) could be added without 
retarding the development of the yeasts. In fact, under these 
conditions, we have made good quality shoyu in just 2 
months. We are now investigating other ways of decreasing 
the time.
 Note: This is the earliest document seen (Nov. 2020) that 
mentions amino acids in connection with soybeans. Address: 
Prof. of Agricultural Chemistry, Imperial University of 
Tokyo.

566. Nishimura, Y. 1897. The chemistry of soja sauce 
manufacture. Bulletin of the College of Agriculture, Tokyo 
Imperial University 3(3):191-206. June. German summary in 
Chemisches Central-Blatt 1897(2):817. [5 ref. Eng]
• Summary: Contents: Introduction. Preparation of 
wheat and soja bean. Preparation of soja koji. Chemical 
processes during the ripening of soja sauce wort (moromi). 
Microscopical examination. The production of the fl avour. 
Suggestion for the improvement of manufacture.
 “The manufacture of soja sauce forms one of the 
important industries of Japan and the export of the article 
[is] increasing from year to year. (Footnote: Every Japanese 
uses daily in place of common salt from 50 cc. to 80 cc. of 
this sauce as a food condiment.) The production in 1893 
was 2,307,844 hectoliters (=1,279,238 koku). The number 
of brewers was now nearly 10,000. One of the factories 
in Tokio alone employs 250 workmen and manufactures 
annually 45,000 hectoliters.”
 This is a detailed description of the process for making 
koji, moromi, and soja sauce, and an attempt to improve 
the process and product, and to reduce the fermentation 
time. Making soja sauce consists of four principal stages: 
Preparation of the wheat and soja bean, preparation of the 
soja koji, the ripening process, and pressing and boiling. 
“Soja sauce is prepared from wheat (sometimes also from 
barley), the soja bean,* and a salt solution by a slow process, 
which requires from one to two years and sometimes more. 
(Footnote: *”The so-called yellow soja bean (itachi) which 
principally serves for the manufacture of soja sauce is 
rather small and has a certain lustre... All materials for my 
investigation were obtained from the great soja sauce factory, 
Asamasa, at Nakano near Tokio).”
 “It was clear to me that the whole ripening process 
consisted principally in the action of the powerful enzymes 
of Aspergillus oryzae upon the carbohydrates and proteids in 
the soja bean and wheat, and further in the development of 

an agreeable fl avour” (p. 19).
 “As the present method of manufacture of soja sauce 
requires much time and therefore a considerable amount of 
unremunerative capital, it seemed to me of great importance 
to fi nd some way by which the process could be shortened. 
Two points seemed to me worthy of consideration. 1. To 
hasten the action of enzymes. 2. To produce the agreeable 
taste and fl avour in the same measure as the enzyme action is 
hastened” (p. 200).
 First the author crushed freshly prepared moromi so as 
to increase the surface area acted upon by the enzymes. Then 
he diluted the moromi with an equal amount of water and 
heated the mixture to a temperature of 30-35ºC for 1 week. 
But the normal fl avour of good soja sauce had not developed. 
“The colour of the mixture was dark brown and its taste 
decidedly sour. To the mixture just mentioned was added 2% 
cane sugar and 2 c.c. of thick sake yeast for 300 grams of the 
mixture, and this was again digested at 30-50ºC for 12 days. 
In this case the fl avour was more agreeable and the taste not 
sour.”
 Note 1. This is the earliest document seen (July 2014) 
that describes the addition of sugar to soja sauce in an 
attempt to improve its taste. The author also recommended 
the direct addition of alcohol in the form of sake or nigori 
(crude sake) to improve the fl avour. In this way he was able 
to make soja sauce with a good odour and taste in 5 weeks. 
He then tried making soja sauce with germinated soja beans 
[sprouts], but no real advantage was gained.
 Note 2. This is the earliest English-language document 
seen (Jan. 2013) that uses the term “germinated soja beans” 
to refer to soy sprouts.
 Microscopical examination demonstrated that “the 
membranes of the cells of the wheat-endosperm and 
of the seeds of the soja bean, had been attacked and 
partially dissolved; only the husk of the wheat had resisted 
completely. This action must be due to the powerful enzyme 
derived from the Aspergillus oryzae developed during the 
preparation of the koji.” “The mycelium observed was 
mostly due to Aspergillus and Penicillium. The small elliptic 
yeast cells observed resembled Saccharomyces exigus while 
the large kind of yeast resembled the sake yeast” (p. 203). 
Bacteria were observed during the summer on the surface of 
the moromi, but could never be found alive in its interior.
 The gradual production of alcohol seems to affect the 
development of fl avour.
 The article concludes: “I hope that the manufacture of 
soja sauce will be improved, however, not only by adopting 
the measure I propose, but also by introducing steam power 
and other modern appliances.”
 Note 3. This is the second earliest English-language 
document seen (Jan. 2013) that contains statistics on the 
production or consumption of soyfoods (in this case soy 
sauce) in Japan.
 Note 4. The parallel Japanese title of this English-
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language periodical is Tôkyô Teikoku Daigaku. Nôka 
Daigaku. Gakujutsu hôkoku. Address: Nôgakushi.

567. Langworthy, C.F. 1897. Soy beans as food for man. 
Farmers’ Bulletin (USDA) No. 58. p. 20-23. July 7. Revised 
(very slightly) in 1899. [1 ref]
• Summary: Describes and gives the nutritional composition 
of various Japanese soyfoods, including natto, miso (white, 
red, or Swiss), tofu, frozen tofu, yuba, shoyu. Many of his 
descriptions of soyfoods are based on Trimble (1896).
 “Tofu, or bean cheese, is prepared as follows: The beans 
are soaked in water for about twelve hours, and crushed 
between millstones until of a uniform consistency. The 
ground material is then boiled with about three times its bulk 
of water for about an hour, and fi ltered through cloth. The 
fi ltrate is white and opaque, having somewhat the appearance 
of milk. It has, however, the taste and smell of malt. This 
milky liquid, to some extent, resembles cow’s milk in 
composition, as is shown by the following table:” The table, 
titled “Comparison of the composition of soy-bean milk and 
cows’ milk,” shows that the two liquids (soy / cow) have the 
following composition: Water 92.53% / 86.08%, albuminoids 
3.02% / 4.00%, fat 2.13% / 3.05%, etc.
 “The protein in soy-bean milk is precipitated by adding 
the mother liquor obtained in the manufacture of salt from 
sea water, which contains considerable magnesium chloride. 
The precipitate is fi ltered off and formed into cakes with the 
hands. It is eaten in the fresh state or frozen. In the latter case 
it loses part of its water.”
 “Though these soy-bean products are prepared chiefl y in 
Japan and other eastern countries, their manufacture has been 
attempted to some extent in Switzerland and elsewhere...”
 “Bean sausages in considerable variety are prepared 
in Germany, and formed part of the ration of the German 
soldier in the Franco-Prussian war. So far as can be learned, 
these are always made from ordinary varieties of beans and 
not from soy beans...
 “Under the name of coffee beans, soy beans are eaten 
to some extent in Switzerland as a vegetable, and dried and 
roasted are also used as a coffee substitute. Their use for this 
latter purpose is not unknown in America. The attempt has 
recently been made by certain dealers to place the soy bean 
on the market as a new substitute for coffee and to sell it 
under other names at an exorbitant price.
 “Bulletin No. 98 of the North Carolina Experiment 
Station recommends soy beans as a palatable vegetable when 
prepared as follows: Soak the beans until the skins come off 
and stir in water until the skins rise to the surface and then 
remove them. Boil the beans with bacon until soft, season 
with pepper, salt, and butter, and serve hot. If the beans are 
green the preliminary soaking may be omitted. No other 
references to the use of soy beans for human food in the 
United States have been found.”
 Note 1. This is the earliest English-language document 

seen (Aug. 2013) that contains the term “soy-bean milk.” 
It is also the earliest U.S. government document or USDA 
document seen (Aug. 2013) that uses the term “soy-bean 
milk” (or any other term containing the word “milk”) to refer 
to soymilk.
 Note 2. This is the earliest document seen (Nov. 2016) 
concerning the work of the USDA with nutrition (or home 
economics) and soybeans.
 Note 3. According to Roth (2013, p. 106): “Langworthy 
entered the USDA as an assistant to Wilbur Atwater, then 
head of the Offi ce of Experiment Stations. Atwater was 
widely regarded as the founder of nutrition science in 
America, largely by transmitting ideas that he learned while 
studying in Germany. Above all, he believed that the value 
of food was reducible to its constituent nutrients: protein, 
carbohydrates, fat and minerals (along with bulk to aid 
digestion). For reasons largely of status, however, Americans 
spent more money than necessary to obtain these nutrients, 
although the time would come when, due to an increasing 
population, they would no longer be able to. Above all, he 
argued, Americans needed to economize on sources for what 
he regarded as the most precious of nutrients–protein–as 
this was “tissue-building,” not simply a source of energy.” 
Address: Offi ce of Experiment Stations, USDA, Washington, 
DC.

568. Times (London). 1897. Section K.–Botany: Bacteria and 
cheese. Aug. 21. p. 6, col. 6.
• Summary: “It is not impossible that the much more defi nite 
results obtained by investigations into the manufacture of the 
vegetable cheeses of China and Japan will aid bacteriologists 
in their extremely complex task. These vegetable cheeses 
are made by exposing the beans of the leguminous plant 
Glycine–termed soja-beans–to bacterial fermentations in 
warm cellars, either after preliminary decomposition by 
certain mould-fungi, or without this. The processes vary 
considerably, and several different kinds of bean-cheeses are 
made, and known by special names. They all depend on the 
peculiar decompositions of the tissues of the cotyledons of 
the soja-bean, which contain 35-40 per cent of proteids and 
large quantities of fats. The softened beans are fi rst rendered 
mouldy, and the interpenetrating hyphae render the contents 
accessible to certain bacteria, which peptonize and otherwise 
alter them.”
 Soy [sauce] is a “brine extract of mouldy and fermented 
soja beans,...”

569. Trimble, Henry. 1897. The soy bean. American J. of 
Pharmacy 69:584-93. Nov. [11 ref]
• Summary: Much of this material is derived from Williams 
and Langworthy (1897). Illustrations (p. 585, from Williams, 
p. 5) show: (a) fl owering branch of a soy bean plant (reduced 
2/3), (b) one of the fl owers (enlarged), (c) pods of a soy bean 
plant (reduced 2/3).
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 One table (p. 588) shows the chemical composition of 
various kinds of forage made from the soy bean (fresh or 
air-dry substance, or water-free substance): Fodder (early 
bloom to early seed), soy-bean hay, straw, straw (hulls and 
vines after threshing), soy-bean seed, soy-bean meal (18.9% 
/ 21.0% fat), soy-bean ensilage, corn and soy-bean ensilage, 
millet and soy bean ensilage.
 Another table (p. 591) shows the composition of the 
following “Soy-bean food products”: Fresh tofu, frozen tofu, 
natto, yuba, white miso, red miso, Swiss miso, and two types 
of shoyu. For each is given the percentage of water, protein, 
fat, nitrogen-free extract, fi ber, and ash [minerals].
 Note: This is the earliest English-language document 
seen (Sept. 2011) that contains the term “soy-bean food” or 
“soy-bean food products.” It is also the earliest document 
seen (Sept. 2011) concerning the etymology of the word 
“soyfoods.” Address: USA.

570. Davenport, E. 1897. The cow pea and the soja bean. 
Illinois Agricultural Experiment Station, Circular No. 5. 4 p. 
Dec. 1.
• Summary: “The cow pea, which is essentially a bean, and 
the soja bean, which is a pea, are so similar in nature and 
use as to be closely associated in the public mind and to 
make it expedient to treat of them in close connection. Both 
are natives of Southeastern Asia, where the seed is used 
principally as human food and the vines as stock food. In 
this country they are used almost exclusively for stock. Both 
are leguminous and, like all their kind, bear tubercles on the 
roots which gather nitrogen from the air. Both are valuable, 
therefore, in restoring fertility, and stand in the same relation 
to agriculture as does the clover plant. Both are capable of 
yielding about 35 bushels of seed per acre, though the yield 
generally falls to less than half that amount. The cow pea 
is more spreading, makes more hay and of better quality, 
because the soja bean, though very upright, has a woody 
stem, and drops its leaves badly... The cow pea succeeds best 
in the South... The soja bean has been but recently introduced 
from Japan, succeeds best in the North and fails utterly in the 
far South. Both may be sown either broadcast or in drills, but 
both yield more seed from drills. Both enjoy good land, but 
will grow upon land ‘too poor to raise anything else.’... The 
cow pea has more than 60 varieties ranging from two to fi ve 
months for maturity, and from upright to trailing in habit; the 
soja bean has few varieties and they are all upright.”
 Table 1 shows the composition and digestibility of 
the cow pea and the soja bean (green, hay, and seeds) in 
comparison with that of Indian corn. The hay from soja 
beans is inferior for reasons given above.
 “The two common varieties of soja beans are the Black 
Medium and the Early White, or Improved White. Of these 
the fi rst seems to give the ranker growth of vines and the 
latter the heavier yield of seed.” Address: Director of the 
Station, Urbana, Illinois.

571. Angell, Stephen H. 1897. Soya as food and fodder. 
Consular Reports [USA] 55(207):551-52. Dec. [2 ref. Eng]
• Summary: A remarkable article about all aspects of 
soybeans and soyfoods. It begins: “The following is a 
translation from an article by M. Henri Fortune, the well-
known French agriculturist. ‘There exists a plant extensively 
cultivated throughout China, Japan, Cochin China, and 
Tonquin, of which the culture on clay and fl inty clay lands 
would be an excellent experiment for agriculturists and 
persons interested in the progress of agriculture. This plant 
acclimatizes perfectly in Belgium.
 “’It is employed in the above countries as a food and 
for divers other purposes. Transformed by cooking into a 
pulp, which is mixed with salt and rice, we obtain the ‘miso,’ 
which constitutes the regulation breakfast of the Japanese. 
I have eaten this preparation in Yedo [Edo, Tokyo] in 1892, 
and I found it excellent in taste and very nourishing.
 “’Mixed with barley, fermented with water and pressed, 
this product yields a sirup known as the “soya,” which is, so 
to speak, the unique sauce for all and every Japanese dish, 
and is employed in such large quantities that the works in 
the town of Nagasaki have a yearly production of 2,000 tons. 
The soya also yields a very superior quality of oil, which 
advantageously replaces olive oil.’”
 “’The bread made from the fl our of the soya is as good 
as cake without sugar, and is very appetizing, and is not 
to be compared with gluten bread, which constipates.’” 
Fortune believes that ‘soya bread is twice as nourishing as 
wheaten bread, fi ve times as poor in starch, and ten times 
as rich in fatty materials, and, once its qualities are fully 
known, the soya may be pronounced the bread of the future.’ 
He recommends the use of soya in bread and biscuits for 
diabetic diets.
 “’In China, the soya replaces milk, which the Chinese do 
not drink at all. To make this milk, the grain must be crushed, 
put in a sieve, water slowly poured over it, and a product 
obtained having all the qualities of milk.
 “’The cheese made from soya is delicious. The grain 
is softened in water and pounded in a mortar. The pulp 
compressed in a cloth gives two parts; that which is hard 
is used to feed poultry, etc., and the other, which passes 
through the cloth, is albumen, and is put on the fi re, the curds 
separated with the aid of rennet, and, when coagulated, a 
little salt is added.’”
 Of green vegetable soybeans he writes: “’We have a 
project in hand to call together the principal Paris restaurant 
keepers this winter, to allow them to partake of this new 
vegetable, which will advertise it throughout the world under 
the patronage of such substantial connoisseurs.
 “’In a few years hence, one will buy soya at the grocers, 
as to-day one buys beans. It is an excellent substitute for hay, 
and keeps horses in good condition, and cows, when fed on 
it, will yield at least 20 per cent more milk daily than when 
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fed on ordinary hay.
 “’The soya produces per hectare (2.471 acres) from 
2,500 to 3,000 kilograms (5,512 to 6,614 pounds) of 
seed, especially if phosphate fertilizers are suffi ciently 
employed.’”
 Note: This is the 2nd earliest document seen (July. 
2015) concerning soybeans in Belgium, or the cultivation of 
soybeans in Belgium. This document contains the earliest 
date seen for the cultivation of soybeans in Belgium (Dec. 
1897). The source of these soybeans is unknown. Address: 
Commercial Agent, Roubaix, France July 13, 1897.

572. Duncan, A.W. 1897. The chemistry of food. Vegetarian 
Messenger (Manchester, England). Dec. p. 419-27.
• Summary: A 2-page table giving the chemical composition 
of foods, contains a section on analyses of pulse which 
includes soy-beans and pea-nuts. Address: F.C.S [Fellow of 
the Chemical Society].

573. Allbutt, Thomas Clifford. ed. 1897. A system of 
medicine, by many writers. London: Macmillan and Co., 
Ltd.; New York, NY: The Macmillan Co. 995 p. See vol. III, 
p. 224-25. 24 cm. [1 ref]
• Summary: In the section on “General diseases of obscure 
causation,” the chapter titled “Diabetes mellitus,” by Dr. 
Saundby states (p. 224-25): “Unfortunately many articles, 
prepared and unprepared, but purporting to be free of starch 
and sugar, are not what they are represented to be... It is 
regrettable that ‘Soy’ fl our should be recommended by some 
writers as free from carbohydrates, for it really contains 
about 24 per cent (Kinch, in Frankland’s Agricultural 
Chemistry, p. 198), while some Soy biscuits sold for the use 
of diabetics contain twice as much.”
 “Since the introduction of gluten bread sixty years ago 
by Bouchardat it has been the principal means used to satisfy 
this craving [for bread]. But the best gluten bread contains at 
least 25 per cent of starch, and many samples contain 40 per 
cent;...”
 Also discusses: The value of almond bread, biscuits 
or cakes (with a recipe for the latter). How to detect starch 
(but not sugar) in foods with a few drops of a weak iodine 
solution. Saccharine (glusidum) as an acceptable sweetener 
for diabetic foods.
 Note: This is the earliest English-language document 
seen (July 2003) that contains the term “soy biscuit” (or 
“soy biscuits”). Address: M.A., M.D., LL.D., F.R.C.P., 
F.R.S., F.L.S., F.S.A., Regius Prof. of Physic in the Univ. of 
Cambridge,... England.

574. Andes, Louis Edgar. 1897. Vegetable fats and oils: Their 
practical preparation, purifi cation, properties, adulteration 
and examination. Translated from the German by Charles 
Salter. London: Scott, Greenwood & Son; New York: D. Van 
Nostrand Co. xv + 316 p. Illust. Index. 22 cm.

• Summary: Vegetable fats and oils play an increasingly 
important role in modern society because of great 
improvements in the processes of manufacturing and 
refi ning (incl. bleaching), and an increase in the number 
of applications for which the oils are now used. “In place 
of the old primitive presses many establishments are now 
fi tted with all the appliances suggested by the development 
of technical knowledge, both for expressing the oil from the 
seeds by mechanical means and for obtaining it by extraction 
[with a solvent], whereby the yield is greatly increased.” 
Trade with distant lands, has led to the discovery of oil seeds 
hitherto unknown to Europeans (p. v).
 The Introduction (p. 3-4) states: “The preparation of 
fatty oils in China was thus described by the Swedish sailor 
Captain Eckeberg in 1767: -” A detailed description of the 
process is given but not the name of the “oil-producing 
seeds.” “According to Schädler, this communication of 
Eckeberg’s fi lls up a gap in the historical record of oil 
mills, nothing new having been recorded between the time 
of the Romans [by Pliny] and the sixteenth century.” “The 
invention of the hydraulic press in 1795 marked an important 
advance in the oil industry. In 1815 these new presses were 
introduced into France and Germany, where they rapidly 
spread and are still in use in the majority of oil works... At 
fi rst only vertical hydraulic presses were made, but later on 
the horizontal form was introduced; nevertheless, the vertical 
shape is still the most widely used.”
 A long and interesting table (p. 24-31) titled “Table 
of vegetable fats and oils, with French and German 
nomenclature, source and origin, and percentage of fat in the 
plants from which they are derived” contains the following 
six columns: English names. German names. French 
names. Plants from which obtained. Country of origin (incl. 
Oceania). Percentage of fat and oil in the seeds. The 148 oils 
are listed alphabetically by their French name.
 The majority of the English-language names are no 
longer familiar, such as: Cashew apple, prickly poppy, 
ailanto, anda, tucum, apple kernel, cardon, galam, candlenuts 
(Origin: Oceania), ben, pear kernel, dika, Java almond, 
nettleseeds, niam, ramtil, ochoco, ocuba, etc.
 More common oils (with their names in three languages) 
are: Charlock / Ackersenf-Ravison / Ravison d’Odessa. 
Himalayan apricot / Aprikosenkern / Amandes de l’abricot. 
Alligator pear / Avocado / Abacetier, Avocatier. Earthnut, 
Peanut / Erdnuss, Madrasnusse, Mandobi / Arachide, 
Pistache de terre (Origin: West Africa, India). Hempseed 
/ Hanf / Graines de chanvre. German sesame, camelina / 
Leindotter / Cameline. Almond / Mandel / Amandes. Palm / 
Palm / Palme. Palm kernel / Palmkern / Palmish. Rapeseed / 
Raps / Navette. Rubsen seed / Rübsen / Navet (turneps [sic, 
turnips]). Sesame, till, benné / Sesam / Sesame. grinding
 In the chapter on “Non-drying vegetable oils (p. 107-
69) are long sections about: Cyperus oil (Cyperus grass oil; 
Erdmandelöl, Huile de souchet comestible). Ground nut 
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(Earth nut), arachis, or pea nut oil (Erdnussöl, Arachidöl, 
Arachisöl, Mandoböl; huile d’Arachide, huile de pistache de 
terre). Almond oil. Sesame oil (Gingely or Jinjilli oil), benné 
oil, til or teel oil. Soja bean oil (p. 166-67).
 Concerning Soja bean oil: The raw material has many 
names: “Chinese oil bean, Sao, Soja bean, the fruit of 
Dolichos Soja L. = Soja japonica, Soja hispida, indigenous to 
China and Japan. The seeds, which are edible and possess a 
piquant fl avor, contain soja bean oil, falsely designated ‘huile 
de pois,’ an oil used for alimental [alimentary] purposes.” 
A table, based on Meissl and Böcker, shows that the beans 
contain 30% soluble casein, 18% fat, 0.5% albumen, 7% 
insoluble casein, 2% cholesterol (Chosterin), lecithin, resin 
and wax, and 10% dextrin. The author does not know how 
this oil is prepared, but “it is probably obtained by pressing 
in the ordinary way.” “Properties.–There is no information 
available on this score.”
 The chapter titled “Apparatus for grinding oil seeds 
and fruits” (p. 42-107) includes many detailed descriptions 
and excellent illustrations including: Edge runner mill 
(Anglo-American, p. 46-47). Crushing roller mill (p. 48). 
Seed crusher (p. 49). Seed crusher (Anglo-American, p. 
49). Roller mill (Krupp, p. 51). Improved heating pan (p. 
54-55). Wedge press (p. 58-59). Hydraulic press (p. 59-61). 
Pan presses (p. 61-64). Cake moulding machines (p. 64-66). 
Hydraulic press for round cakes (p. 68).
 In the section on “Improved export presses” (p. 77) 
is an illustration of an hydraulic press (manufactured 
by Rose, Downs & Thompson of Hull, England) with 
movable box which is “suitable for treating linseed, rape, 
sunfl ower, gingelly, sesame, mustard, poppy and niger 
seeds, decorticated and undecorticated cotton-seed, Chinese 
peas [soja beans], castor oil beans,... ground nuts, coprah 
[copra],... palm kernels and olives.” etc.
 “The universal extractor” (illustrated, p. 96-97) of J.G. 
Lindner & Merz, is designed to extract oil or fat from all 
fatty materials, including fl ax, hemp, sesame, ground nuts, 
pressed oilcake, etc.
 In the chapter on “Vegetable drying oils” is a long 
section about Hempseed oil (p. 172-73). In the chapter titled 
“Oil-cake and oil-meal” is a table (p. 291) which gives the 
composition of the 16 “most important oil-cakes.” Linseed 
cake and meal, ground nut cake (both undecorticated and 
decorticated) and sesame cake are listed; soja bean cake is 
not.
 On page 299 is a “Table of constants of [39] oils and 
fats,” including: Apricot kernel, arachis oil, hemp oil, almond 
oil, rape oil (Raps), Rape oil (Rüböl), sesame oil, whale oil. 
Soja oil is not mentioned. For each oil is given: Specifi c 
gravity at 15ºC. Saponifi cation value. Iodine value. Hehner 
number. Reichert number. Acid number. Acetyl. Note: This is 
the earliest English-language document seen (Feb. 2003) that 
uses the term “acid number” in connection with soybean oil.
 Early history of oil milling (p. 2-7): Pliny [of Rome, AD 

23-79] gave the earliest known description of an oil mill, 
which the Romans called a “turpetum,” that crushed olives. 
In 1767 the Swedish Captain Eckeberg gave a detailed 
description of oil milling in China. In 1795, the invention of 
the hydraulic press marked an important advance. In 1815 
these new presses were introduced into France and Germany.
 The section titled “’Extraction’ method of obtaining 
oils and fats” (p. 88-107) discusses the use of solvents such 
as carbon bisulphide, canadol, benzol, benzine, sulphuric 
ether, or carbon tetrachloride. Many specifi c commercial 
systems are described and illustrated including: Diess’s 
extracting apparatus, Voohl’s extractor, Seiffert’s battery of 
extractors, and the Excelsior extractor (Wegelin & Hübner of 
Halle, Germany). Also discusses: Oil-extraction installations 
(building designs), press moulds and plates, and machine for 
trimming oil-cakes. Soy is not mentioned in connection with 
any solvent extraction equipment.
 Louis Edgar Andés lived 1848-1925.

575. Atwater, W.O.; Benedict, Francis G. 1897. Analyses of 
fodders and feeding stuffs. Connecticut (Storrs) Agricultural 
Experiment Station, Annual Report 9:273-87. For the year 
1896.
• Summary: In the section titled “Description of samples” 
under “Green fodder” (p. 274+) we read (p. 277): “1697, 
1698, Soy bean fodder.–Sampled August 8 and 12, 1896, in 
connection with sheep digestion experiment No. 39. The soy 
beans were generally in bloom and growing rapidly, but not 
full grown.
 “1697, 1699, 1700, Soy bean fodder.–Sampled August 
20, 24, and 28, 1896, in connection with sheep digestion 
experiment No. 40. Crop from second sowing, about two-
thirds grown, from bloom to early seed stage, and quite 
succulent.”
 Table 73 titled “Composition of fodders and feeding 
stuffs analyzed 1895-96. Calculated to water content at time 
of taking sample” (p. 281), gives the composition of the 5 
samples of soy bean fodder described above. For each is 
given: Water (avg. 77.16%), protein (3.29%), fat (0.92%), 
nitrogen-free extract (9.53%), fi ber (6.74%), ash (2.36%), 
and fuel value per pound (405 calories).
 Table 74 titled “Composition of water-free substance 
of fodders and feeding stuffs analyzed 1895-96” (p. 285) 
again gives the composition of the 5 samples of soy bean 
fodder described above. The average of 5 values are now: 
Protein 14.47%, fat 4.00%, nitrogen-free extract 41.58%, 
fi ber 29.61%, ash 10.34%, and fuel value per pound 1765 
calories. Note: Most other fodders contain a higher fuel value 
per pound than soybean fodder: Rowen 1840, corn ensilage 
1830, oat fodder 1820, meadow fescue 1815, red-top 1815, 
sweet corn fodder 1810, and timothy 1800. Address: 1. 
Director of the Station; 2. Chemist. Both: Storrs Agric. Exp. 
Station, Storrs, Tolland County, Connecticut.
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576. Benedikt, Rudolf; Ulzer, Ferdinand. 1897. Analyse der 
Fette und Wachsarten. Dritte erweiterte Aufl age [Analysis of 
fats and waxes. 3rd expanded ed.]. Berlin: Verlag von Julius 
Springer. xviii + 659 p. Illust. Index. 24 cm. [2 soy ref. Ger]
• Summary: In Chapter 12, titled “Description of individual 
fats and oils,” under “Fluid fats (Flüssige Fette)” in the 
section on “Non-drying and weakly-drying plant oils” is 
a subsection titled “33. Sojabohnenöl.” Many constants 
are given for this oil, and after each the source of the 
information–either (1) Morawski and Stingl, or (2) De Negri 
and Fabris.
 Also discusses: Lecithin from the oil of plants and 
animals (including corn oil, butterfat, human fat) on 5 
different pages, but does not mention lecithin from soybean 
oil. Oleomargarine (p. 240). Linseed oil (p. 428-36). Hemp 
seed oil (p. 437-38). Sesame oil (Oleum Sesami, Huile de 
sésame, Gingelly, Sesamé, Jinjili, Benné, Til, Teel oil, Olio 
di sesamo; p. 456, 472-77). Ground-nut, Earth-nut, Pea-nut 
oil (p. 456, 477-81). Almond oil (p. 458-61).
 Rudolf Benedikt lived 1852-1896. The frontispiece is 
a nice portrait photo with his signature. His biography, by 
Prof. Ulzer, appears on p. iii-vi, followed by a bibliography 
of 67 of his publications (p. vii-ix). This book was 
prepared for publication by Prof. Ferdinand Ulzer one 
year after Dr. Benedikt’s untimely death on 6 Feb. 1896. 
He was born on 5 July 1852 in Vienna. Address: 1. Prof. 
an der k.k. technischen Hochschule; 2. Prof. an der k.k. 
Technologischen Gewerbe-Museum. Both: Vienna, Austria.

577. Hills, J.L. 1897. Dairying. Vermont Agricultural 
Experiment Station, Annual Report 10:134-220. For the year 
1896-97. See p. 169-73.
• Summary: In section II titled “Feeding trials with silages 
and potatoes” subsection 2 on “Corn silage vs. a silage made 
from cowpeas and soja beans” (p. 169-73) states: “Cow peas 
and soja beans were grown on experimental plots on the 
station farm in the summer of 1895. The green material as 
it went into the silo contained on the dry basis 23 per cent. 
of crude protein. Corn silage averages about 11 per cent. of 
the same ingredient... The mixed silage lost very heavily of 
its protein in the silo however and came out hardly richer in 
that ingredient than its competitor. The reasons for this loss 
are not clear.” “During March, April, and early May, 1896, 
feeding experiments were carried out to test the relative food 
values” of these two types of silage, fed to dairy cows. It was 
found that the cows on the mixed silage ate more of it (on 
a dry matter basis) produced less and better milk. Results 
obtained at other stations in feeding cowpea silage and soja 
bean silage are summarized on p. 173.
 In section V titled “Miscellaneous fodder crops” (p. 
188-90) is a large table (p. 188) showing the composition 
(both “original substance” and “dry matter”) of these crops, 
including 8 legumes. The “Green soja bean” contains 
65.54% water in the “original substance.” The dry matter 

contains crude ash 9.27%, crude protein 6.55%, crude fi bre 
23.41%, nitrogen-free extract 44.28%, fi ber extract 6.46%, 
nitrogen 2.65%, phosphoric acid 0.65%, and potash 1.86%. 
In the subsection on “Leguminous crops” (p. 189) we read: 
“Soja Beans (Soja hispida; Glycine hispida). This crop has 
been grown at the station for several years and continues to 
give satisfaction. The green and black varieties have proved 
to be, on the whole, the best annual cultivated leguminous 
crops which we have tested.” Address: Director of the 
Station and Chemist, Burlington, Vermont.

578. Krafft, Guido. 1897. Die Pfl anzenbaulehre. Sechste, 
neubearbeitete Aufl age [Instruction in plant cultivation. 6th 
revised ed.]. Berlin: Verlagsbuchhandlung Paul Parey. viii 
+ 279 p. Illust. (incl. many color). Index. 23 cm. Series: 
Lehrbuch der Landwirtschaft auf wissenschaftlicher und 
praktischer Grundlage. 2nd Bd. [2 ref. Ger]
• Summary: In Chapter 2, “Legumes (Cultivation of protein-
rich seeds),” section 7 (p. 80-81) is about the soybean 
(Die Sojabohne) also called the coarse-haired soybean 
(rauhhaarige Soja) or the Haberlandt’s bean (Haberlandts-
Bohne) (Soja hispida Mönch). Discusses: Botanical 
description, color of seeds, two important German-language 
publications about soybeans (Wein 1881 and Haberlandt 
1878), widely cultivated in China and Japan, bears seeds 
in Europe only in areas which in 20-25 weeks accumulate 
2500 to 3000ºC heat units (Wärmeansprüchen), which 
signifi cantly exceeds the northern distribution limit for 
maize. Seeds and straw of the yellow variety are rich in 
protein (27-39.9%, or 5.1-9.1%), for human and animal feed.
 The soybean (Sojabohne) requires light soil types, and it 
thrives most preferably on deep, humus-rich, sandy soils that 
are either loam, calcareous, or well-drained marl which have 
been loosened well and are in the fi rst and second positions 
of a crop rotation after fertilizing. It will fl ourish on less 
favorable soils in sunny, warm locations. The soybean (Soja) 
may either precede or follow any plant in a crop rotation. It 
thrives after grain, root crops, fodder plants, and on newly 
cleared plots. With regard to soil preparation, plowing twice 
is suffi cient or else forming furrows in the autumn and then 
deep uprooting (exstirpieren) in the spring.
 Sowing occurs in early May. Earlier sowings, even if 
they withstand mild late frosts, germinate too slowly. The 
seed is planted with a dibble in a 47 to 50 cm square or 
else planted with a drill at a distance of 25–50–60 cm. With 
dibble sowing, two seeds are planted in one step 2.5 to 5 cm 
deep. With dibble planting: 10 to 12 kg per hectare, with drill 
planting: 20 to 30 kg per hectare.
 The care is the same as with beans. Immediately after 
sowing, hoeing takes place, and the hoeing is repeated in 
early July. The soybean is intensely pestered by hares and 
mice. Sprouts and young leaves are eaten by wire worms 
(Drahtwürmen) and cock chafer grubs (Engerlingen), while 
the leaves are eaten by the little painted lady (Distelfalter) 
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(Vanessa cardui L.), page 110 and attacked by the fungus 
Septoria sojina Thüm. Blossoming occurs in late June. The 
lowermost pods begin to mature in early September. But 
complete maturity is very much delayed by damp autumn 
weather, so it usually occurs in the middle of September or 
even only in early October. The plants are pulled up or else 
cut with a scythe or a grass mowing machine. Seed yield: 
19–26–37 hectoliters (14–19–27 metric hundredweight 
[equal to 100 kg each]) per hectare @ 65 to 72 to 75 kg; 
straw yield: 20–40–50 metric hundredweight per hectare.
 Note: Last half translated by Philip Isenberg (MM, CT), 
Long Beach, California.
 A non-original illustration (line drawing) shows a 
soybean plant with many pods growing thickly on the stem, 
plus an enlarged view of a cluster of about 7 pods to the 
upper left of the plant. The soybean is also mentioned on p. 
64. Also discusses Lupins (p. 80-85).
 Chapter 3, Oilseeds (Ölfrüchte; the cultivation of 
oil-containing seeds, p. 81-95) discusses rapeseed (p. 82-
88), Rübsen [Brassica campestria], Leindotter [Camelina 
sativa], poppy seed (Der Mohn), mustard seeds (Der Senf), 
fodder radish (Oelrettich, Raphanus sativus var. oleiformis), 
sunfl ower, and coast tarweed [or Chilean tarweed], Madia 
sativa (Madie). It also mentions: Peanuts, almonds, white 
sesame, brown sesame. Address: PhD, Full Public Professor 
der Agriculture and Forestry at the Imperial-Royal College 
of Agriculture in Vienna, etc. (o. ö. Professor der Land- und 
Fortswirtschaft and der k.k. technischen Hochschule in 
Wien).

579. Naudin, Charles Victor. 1897. Nouvelles recherches sur 
les nodosités ou tubercules des légumineuses (et sur leurs 
rapports avec ces plantes) [New investigations on legume 
nodules or tubercles (and on their connection with these 
plants)]. Paris: Librairie Agricole de la Maison Rustique. 75 
p. [Fre]
• Summary: In Part I (p. 1-20), soybeans are mentioned on 
pages 5 and 16, and peanuts on p. 6. In Part II, section 4 is 
Arachis hypogaea (p. 24-27), and section 26 is Soja hispida 
(p. 56-58). The conclusion is p. 69-75.
 Part I is an introduction and a commentary on how our 
knowledge about edible legumes has increased over the ages 
as a result of contact with people in various cultures. “In 
Europe and in our colonies, the haricot beans of America, 
the Dolichos and Soja of the Far East, the peanut from 
Brazil, the cashew from India, and many other economic 
legumes have shown no diffi culty fi nding their home with 
us or elsewhere when the nature of the soil and climate were 
favorable.” The author then discusses natural vs. sterilized 
soil and the different results from nitrogen, nodules, and 
nodulation.
 Concerning the soybean (p. 56-58): Soja hispida–
Edible legume from China, introduced a few years ago into 
Europe and cultivated in several countries. It is also found 

in America where it appears that it is esteemed as an edible 
plant. We know that its beans are so rich in albuminoid 
materials [protein] that the Chinese make a sort of cheese 
[tofu] from it, and in France its use is recommended for 
diabetics.
 In 1895, I cultivated it at Rastine [perhaps the name 
of his home or estate; it may be in southern France near 
Toulouse] where it did well, despite the drought, and proved 
to be very productive. I found no root tubercles on any of 
these plants. At Villa Thuret in the last days of May, I planted 
7 soybeans in a very large pot of earth sterilized by boiling, 
and 7 other seeds in a similar pot fi lled with control soil from 
the garden. All these seeds came up at the same time, but the 
plants from the sterilized pot quickly took a lead upon those 
from the control soil. They were greener, more vigorous, and 
rose to 0.5 or 0.6 meters while those of the other pot hardly 
passed 0.4 meters in height.
 On September 6, the 14 plants were pulled out of 
the earth, and the large clod that enclosed their roots was 
dissolved in water. In the sterilized pot three plants presented 
neither tubercles nor bulges of any sort. On the fourth plant 
we distinguish on the gnarl a pustule of doubtful nature. 
On the three others we fi nd 7 or 8 tubercles spread out on 
the roots or agglomerated and forming tuberosities the size 
of a small pea. The 7 plants from the control soil all bore 
tubercles but not very many and hardly the size of a cabbage 
seed. This comparative experiment shows fi rst that the earth 
rid of microbes that it could contain by boiling is more 
favorable to soybeans than soil with bacteria in it, and that 
the seeds of this legume can contain bacteria that, depending 
on the circumstances, will develop or will remain inert, 
which is the case with all other legumes.
 Note 1. Naudin lived 1815-1899. Itie (1910, p. 48) 
notes: “Naudin fi nally confi rmed that, rich in tubercles in 
its country of origin, the soybean does not take these with it 
when planted in a distant location.”
 Note 2. A footnote states that this is a revised edition of 
des tubercules et des tuberculoïdes des légumineuses in: (1) 
Memoires de l’Academie des Sciences de Toulouse, 1893; 
and (2) Comptes Rendus des Seances de l’Academie des 
Sciences, June 1896, p. 407.

580. Nesbitt, R.T. 1897. Composition of different kinds of 
silage. Questions and answers. Publication of the Georgia 
State Department of Agriculture 22:57-66. For the year 1896.
• Summary: Questions from Georgia farmers are answered 
by R.T. Nesbitt. A table titled “Composition of different 
kinds of silage” (p. 55) gives the composition of “Soja bean” 
silage: Protein 4.1%, fi ber 9.7%, nitrogen-free extract 6.9%, 
fat 2.2%.
 The soja bean is mentioned briefl y on pages 56 and 
57. The section titled “Soja beans” (p. 64-66) gives details. 
Question: “During the Exposition I noticed in the Georgia 
building a display of soja beans, which I was told were a 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    333

© Copyright Soyinfo Center 2021

legume of exceptionally fi ne quality for stock feed. Please 
give me all the information possible as to this crop. I would 
like to know how it compares with our fi eldpea, both as a 
food and as a renovator of the soil. Also when to plant and 
how to cultivate. What is the usual yield per acre?
 Answer: “As an improver of worn soils, and a valuable 
food for stock the soja bean ranks among our best crops. The 
bean is richer in fat than any of our other grains, and stock 
are very fond of the fodder. The latter if mixed with corn 
in the silo furnishes a better balanced ration than the corn 
alone.” An analysis from the USDA (as green fodder, dry 
fodder, grain, and fertilizer) shows that, “as a fertilizer and 
improver of the soil, and as a food, the soja bean takes rank 
above our ordinary fi eld or cow pea.” The terms “protein,” 
“fi ber,” “nitrogen free extract,” and “fat” are defi ned in 
layman’s terms.
 Groundpeas or Spanish groundpeas [probably 
peanuts] are discussed on pages 54, and 57-58. Address: 
Commissioner of Agriculture.

581. Smith, Jared G. 1897. Leguminous forage crops. 
Yearbook of the United States Department of Agriculture p. 
487-508. For the year 1897. See p. 495, 498-500. [2 ref]
• Summary: One section titled “The Soy Bean” (p. 498-
500) gives a long introduction to this crop. “The soy bean 
(Plate XXXI, fi g. 2, facing p. 494) has been cultivated as 
human food and for green manure in China and Japan for 
many centuries, but has only been brought to the attention 
of American farmers as a forage crop within the last twenty 
years. In Oriental countries various preparations are made 
from the seeds, which take the place of meats and meat 
products in the dietary of the people. Here, however, the 
seeds are used only as cattle foods, or when parched, as a 
substitute for coffee. They are especially rich in fats and 
nitrogenous compounds. Of all legumes in cultivation the 
peanut alone exceeds it in the amount and digestibility of its 
food constituents.” Also discusses cultural practices, use as 
hay and silage, chemical composition and digestibility of the 
soy bean plant and seeds. “The crop should be cut for hay 
from the time of fl owering until the pods are half formed. 
Later than that the stems are coarse and woody, and the 
feeding value rapidly declines. One hundred pounds of soy-
bean hay contains 88.7 pounds of dry matter.”
 “The yield varies, according to soil and season, from 
6 to 13 tons of green forage. The yield of seed varies from 
as low as 15 to as high as 100 bushels per acre, the average 
being about that of corn–from 25 to 40 bushels. This crop is 
a heavy potash feeder, and requires fertilization with lime, 
and with potash and phosphoric acid when grown on such 
lighter soils as are defi cient in these elements. The soy bean 
is withal one of the most promising of the annual leguminous 
forage crops, and, as before indicated, may prove of special 
value in connection with Indian corn, the later supplying 
the ‘roughness,’ the soy bean producing the digestible crude 

protein necessary to make a complete and well-balanced 
ration.” 
 An illustration (p. 499, drawn from a photo) shows 
“Roots of yellow soy bean, grown at the Kansas Agricultural 
Experiment Station in 1896 on land inoculated with an 
extract containing the tubercle-forming bacteria.” There are 
many tubercles on the roots.
 Note: This is the earliest English-language document 
seen (March 2003) that uses the word “bacteria” in 
connection with soybean roots.
 A photo (Plate XXXI, fi g. 2, facing p. 494) shows 
“Soy beans grown in Grass Garden, U.S. Department of 
Agriculture, Washington, DC.” In the background is a 
museum building.
 Note. This is the earliest document seen (March 2016) 
concerning the cultivation of soybeans in Washington, 
DC. This document contains the earliest date seen for the 
cultivation of soybeans in Washington, DC (1897, probably 
spring). Address: Asst. Agrostologist, Div. of Agrostology, 
USDA.

582. Vilmorin-Andrieux et Cie. 1898. Catalogue général 
de graines, fraisiers, ognons à fl eurs etc. Printemps 1898 
[General catalog of seeds, strawberry plants, fl owering bulbs, 
etc. Spring 1898]. Paris: Vilmorin-Andrieux et Cie. 178 p. 
See p. 74, 97-98. Jan. 1. [Fre]
• Summary: In this French-language catalog, the section on 
“General list of vegetable garden seeds” (Liste génénerale 
des graines potagèrs) (p. 18-75), offers one variety of soy 
beans as follows (p. 74): Soja from Etampes (d’Étampes), 
costs 1.8 francs per kg, 0.6 francs per 250 gm (#43902), or 
0.40 francs per 125 gm (#43903).
 In the section titled “Forage plants that are not cereal 
grains, forage roots, and industrial and economic plants 
(Plantes fourragères non graminées, racines fourragères, 
plantes industrielles et économiques”) (p. 92-100), three 
varieties of Soja beans are listed on p. 97-98 as follows: 
(1) Soja hispida. Pois oléagineux.–yellow seeded (à grain 
jaune). Price in Paris: 90 francs per 100 kg, or 1 franc per kg. 
“Abundant green forage, to be consumed when the seeds are 
half formed; later, ensile the entire plant like maize,” alone 
or with the pulp of beetroots, etc. (2) Soja hispida–very early 
(très hâtif). Price in Paris: Not available per 100 kg or per kg. 
“The dry seeds are very rich in oils and fats and constitute an 
excellent feed for livestock. Plant in May in lines, with 35-40 
cm between seeds.” (3) Soja hispida–black seeded (à grain 
noir). Price in Paris: 170 francs per 100 kg, or 1.8 francs per 
kg. “Same properties and same culture as the preceding; the 
seed is especially recommended for the feeding of horses.”
 “For Soja hispida from Etampes, see the section on 
garden vegetables (au Potager).
 Note 1. On the front cover of this catalog is an 
illustration of fl owers in bloom. On the back cover is an 
illustration of two types of peas growing in pods on plants, 
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with the date “1898” in bold letters in the middle.
 Note 2. Is is the earliest soy-related seed catalog or 
document seen (July 2014) that contains a telephone number 
(106,86), which appears on the back cover. Address: 4, Quai 
de la Mégisserie, Paris, France. Phone: 106,86.

583. Farmers’ Review (The). 1898. Cow peas and soja beans. 
29:20. Jan. 12; 20:36. Jan. 19. [1 ref]
• Summary: This article is a summary of Davenport 1897, 
Illinois Agric. Exp. Station Circular No. 5. The Farmer’s 
Review is published in Chicago.
 First cited by Hymowitz. 1986. Bibliography of early, 
previously uncited publications on soybeans in the United 
States. 2 p. Unpublished.
 Address: Chicago, Illinois.

584. Henry, W.A. 1898. Feeds and feeding: A hand-book for 
the student and stockman. Madison, Wisconsin: Published by 
the author. vi + 657 p. See p. 161-62, 209. March. Index. 23 
cm. [4 ref]
• Summary: In Part II, “Feeding stuffs,” Chapter 9, titled 
“Minor cereals, oil-bearing and leguminous seeds” states (p. 
161): “229. Soja (soy) bean.–This Japanese plant fl ourishes 
in the Southern states and as far north as Kansas. In Japan it 
serves for human food, but in this country it is used only by 
stockmen. Like all leguminous seeds, the soja bean is rich 
in protein, standing perhaps at the head of the list; unlike 
many in its class, it is also rich in oil. Because the seeds 
must be gathered by hand, the plant has generally been used 
only for forage. At the Kansas Station this plant gave yields 
ranging from 12.5 to 19 bushels of beans per acre. At the 
Massachusetts Station a comparative test of soja-bean meal 
with cotton-seed meal terminated in favor of the former for 
milk and butter production.”
 Chapter 12, titled “Leguminous plants for green forage 
and hay” states (p. 209): “310. The soja (or soy) bean.–
According to Georgeson (Prairie Farmer, 9 Nov. 1895), the 
soja bean has been grown for six years with success at the 
Kansas Station... The yield is better than the navy or fi eld 
bean. If made into hay, as much as three tons per acre may be 
secured from a fi eld of soja-bean plants. This plant is gaining 
friends at the South, but is too tender to be generally useful 
at the North in competition with red clover and alfalfa.”
 The Appendix contains several tables in which soy is 
mentioned: 1. “Average composition of American feeding 
stuffs” (p. 620-24; see p. 621-23 for soja bean meal, hay, 
straw, and silage). 2. “Average digestibility of American 
feeding stuffs, with additions from the German tables” (p. 
625-30; see p. 626, 628-29). 3. “Average digestible nutrients 
and fertilizing constituents in American feeding stuffs” (p. 
631-34; see p. 632-34).
 The Glossary (p. 642) defi nes: “Soja bean, or soy bean. 
Soja hispida.” It also defi nes: Legumes. Nitrogen-free 
extract. Nutritive ratio. Oil meal (“linseed cake reduced to 

meal by grinding”).
 Note 1. There is no indication in this book that soybeans 
have yet been grown in Wisconsin.
 Note 2. Gluten is discussed in this book as follows: 
Gluten meal (p. 351-52). Gluten feed compared with corn 
meal and bran (p. 414-15). Gluten meal compared with 
cotton-seed meal (p. 415). Gluten meal and corn compared 
with wheat (p. 558). However, the terms “gluten meal” and 
“gluten feed” are not defi ned.
 Note 3. This is the earliest English-language document 
seen (Aug. 2016) that contains the term “oil-bearing” (or “oil 
bearing”) in connection with soy beans. Address: Dean of the 
College of Agriculture, and Director of the Wisconsin Agric. 
Exp. Station, Univ. of Wisconsin.

585. Packer, E.H. 1898. Bread for diabetics. New England 
Medical Gazette: A Monthly Journal of Homeopathic 
Medicine 33(4):156-58. April.
• Summary: This article begins: “The desirability of a 
special diet for diabetics has long been recognized. Together 
with other foods various substitutes for the commonly used 
breadstuffs have been proposed. Among them Soya bean 
meal [fl our] and its products have found especial favor, as 
will be shown by reference to the following authorities: -
 “At the Berlin Medical Congress, held in 1890, Dr. 
Dujardin Beaumetz said: ‘The essential thing in the treatment 
of diabetic patients is the regulation of diet, and the entire 
replacement of carbohydrates by fatty food.’ He advocated 
the use of Soya bread and biscuits as the most desirable 
diabetic food. Again, Dr. C.W. Purdy, in the Guy’s Hospital 
Gazette of February 28, 1891, reviewing ‘Diabetes: The 
Causes, Symptoms, and Treatment,’ makes especial mention 
of the Soya bean, which, he says, has lately been tried with 
great success by Dr. Hale White, and urges the profession to 
endeavor to get rid of the sugar of diabetes by diet alone.”
 “I quote from a report on Soya bean fl our, by Prof. John 
Attfi eld, London, which gives an interesting statement of its 
constituents:–”
 “Nitrogenous or fl esh-forming materials in 100 parts, 
41.24; fatty or warmth-giving material, 13.70; other warmth-
giving substances (cellulose, starch, or sugar), 30.36; 
phosphatic or bone-forming material, 4.81; other natural 
mineral matter, 0.52; moisture, 9.38.” From the Lancet; 
“Ordinary bread, sugar, 331; brown bread much toasted, 178; 
gluten bread, 101.”
 “The great drawback to the use of Soya bean and its 
products lies in the fact that it is generally unpalatable.”
 The writer’s experiments show that a highly nutritious 
and very palatable bread can be made using peanut meal 
instead of soya. He gives a USDA analysis of peanut 
meal. “From the above it is evident that the peanut is more 
nutritious than the Soya bean. In parenthesis it may be said 
that peanut meal can be obtained from the Joseph Burnett 
Co., No. 36 India Street, Boston, Massachusetts.”
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 Note: This is the earliest document seen (Jan. 2019) 
that uses the term “Soya bean meal” to refer to soy fl our. 
Address: M.R.C.S. Eng.

586. Osborne, Thomas B.; Campbell, George F. 1898. 
Proteids of the soy bean. (Glycine hispida). J. of the 
American Chemical Society 20(6):419-28. June.
• Summary: This is a reprint (from advance sheets) of the 
authors’ 1898 article from the Connecticut Agricultural 
Experiment Station Annual Report (for the year 1897).

587. Dujardin-Beaumetz, Prof. 1898. The soya bean: A 
vegetarian treasure. Vegetarian (The) (London). July 23. p. 
468.
• Summary: From Health News: The Soja, or Soya bean, 
is the Japanese bean (Glycine soja), cultivated in certain 
countries of Europe, and more particularly in Hungary, since 
1875. This bean, which contains extremely little starch, and 
has been employed in the dietetic treatment of diabetes by 
Lecerf, contains a very large amount of albuminoid matter 
(fl esh formers); and, on referring to the different analyses 
published by Steuff [Steuf], Capan [Caplan], Pellet, and 
Muntz, we fi nd the following percentage of alimentary 
principles contained in the bean:–Albuminoid matter, 36.67 
per cent.; fatty matter, 17.60 per cent. If this analysis is 
compared with that of meat, the Japanese bean has a decided 
advantage over beef.
 “From an alimentary point of view, the soya bean serves 
several uses. A sauce is made from it, which bears the name 
of stiso [miso?] and soju [shoyu], but the most curious and 
interesting point in the application of soja to dietetics, is a 
kind of cheese made from it–it is the pea or bean cheese 
[tofu], very much prized in Japan.
 “In Europe, the soya bean has been utilized as the food 
of men and animals, and in the last few years the attempt 
has been made to make bread of it, which is a matter of 
considerable diffi culty, by reason of the large proportion 
of oil which this bean contains. This oil, as Leon Petit has 
shown, is very purgative [sic], and might replace castor oil 
in medical practice. Hence it becomes a necessary to rid the 
meal of this oil, in order to render it fi t for domestic use. 
Lecerf, in Paris, and Bourdin, in Rheims, have succeeded in 
rendering the bread made from this meal very well borne by 
the stomach.
 “Here, then we have a bean which is more nutritive than 
meat, and which serves for nourishment to a great country 
like Japan, under the different forms of sauce, of cheese, 
of farina, and even of an artifi cial milk. The advantage 
which the Vegetarian dietary may derive from such a food is 
evident.” Address: Physician to the Cochin Hospital, Paris.

588. Fesca, M. 1898. Die Sojabohne [The soybean]. 
Tropenpfl anzer (Der) (Berlin) 2(8):233-46. Aug. [7 ref. Ger]
• Summary: The author writes about the importance of 

soybeans for the German colonies. This is primarily a review 
of earlier writers, such as O. Kellner and E. Kinch. “The 
soybean is one of the most important cultivated plants in 
East Asia. In Japan and most parts of China, it is by far the 
most important legume. It is also cultivated in India...” In 
Japan, 385,000,000 kg of soybeans are produced on 430,000 
to 450,000 ha of land. This is 8½ to 9% of Japan’s total 
agricultural land and 19% of the land not planted to rice. 
Large amounts of soybeans are also planted around the edges 
of fi elds and on the tops of dams. The yield of soybeans in 
Japan for 1892-94 was 880-900 kg/ha. The soybean is one 
of the main crops in Shantung province, China, according 
to travelers Williamson and von Richthofen; it is used 
extensively for oil.
 An excellent 5-part illustration (p. 235) shows the 
cultivated- and the wild soybean plant, with close-ups of the 
pods, seeds, and fl owers.
 The author then discusses Shoyu. Through a long, slow 
fermentation process some of the starch is transformed into 
dextrin and sugar, then lactic and acetic acids are formed. 
Aromatic compounds are also formed but little is known 
about their amount or composition. The fermentation breaks 
down proteins. He then gives Kellner’s analysis of the 
composition of shoyu. According to E. Kinch, one liter of 
shoyu contains 31.03 gm of sugar and 41 gm of nitrogenous 
substances.
 The author praises tofu as a fi ne protein source and cites 
E. Kinch’s 1879 analysis of the composition of tofu and 
dried-frozen tofu [Kori-Tofu].
 He gives analyses of the composition of shoyu presscake 
(Shoyuruechstande) and okara (Tofurueckstande). Of the 
shoyu presscake he says: “Unfortunately the high content of 
salt (NaCl; 3-5%) makes it unusable for man or beast. It can, 
however, be used as a fertilizer.” Address: Prof., Dr.

589. Cottrell, H.M.; Burtis, F.C.; Otis, D.H. 1898. Feed 
and care of the dairy cow. Kansas Agricultural Experiment 
Station, Bulletin No. 81. p. 11-38. Sept.
• Summary: A table (p. 12) gives the “Digestible nutrients, 
pounds per 100 pounds of feed.” Among the “Concentrates” 
is “Soy bean meal” [probably ground whole soybeans], 
which contains: Protein 29.6. Carbohydrates 22.3. Fat 14.1. 
By contrast, cottonseed meal (which has the highest protein 
content) contains: Protein 37.0. Carbohydrates 16.5. Fat 
12.6. Note the relatively high fat content, although not as 
high as in soy bean meal.
 The section titled “Succulence” begins: “The June 
pasture which forces every cow to her best yield, furnishes a 
succulent ration, and for best results from the cows through 
the winter, succulent feed must be given.” “Succulent feeds 
in winter have two advantages; they are appetizing, which 
makes the cow enjoy her feed, and they keep the system in 
a healthy condition and the bowels loose.” “If the dairyman 
has neither ensilage nor roots, he should combine his feeds 
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to secure as nearly as possible the right condition of the 
bowels. This is hard to do without succulent feeds.” A table 
then shows the two basic types of feeds: Loosening feeds 
and constipating feeds. The loosening feeds include soy bean 
meal, alfalfa, sorghum hay, ensilage, roots, bran, linseed 
meal, and gluten meal.
 The section titled “One hundred rations” (p. 18-20) 
explains: “The fi gures indicate pounds, each ration is for 
twenty-four hours feed for a cow in full milk.” Soy bean 
meal is used in about 1/3 of these 100 rations. “These 100 
rations contain nearly equal quantities of milk-producing 
food but do not have nearly equal feeding values.” “In using 
these rations, the amounts of the different feeds that are 
equivalent to each other for milk production are roughly as 
follows: Corn fodder 1.0 lb. = prairie hay 6 lb. = sorghum 
hay 9 lb. = millet hay 5 lb. Linseed meal (o. p. [old process]) 
5 lb. = soy bean meal 5 lb. = Chicago gluten meal 4½ lb. = 
cottonseed meal 4 lb.”
 Page 24: “Ensilage is poor in protein and should be fed 
either with alfalfa or feeds like linseed, cottonseed, gluten 
and soy bean meals.” Prairie hay “is poor in protein and 
needs alfalfa or the heavy meals, as linseed and soy bean, to 
balance it for milk production.”
 The section titled “Soy bean meal” (p. 26) notes that it 
“has about the same composition as linseed meal, and so far 
as tested has the same effect on milk production and quality 
of butter. The soy bean is one of the best drouth-resisting 
plants and farmers can raise it and not have to buy linseed or 
cottonseed meals.”
 We conclude with this remarkable section (p. 33), 
“Kindness: Kindness is an effi cient aid in increasing milk 
yield and costs nothing. The more a milker can make the 
cow love him as she loves her calf, the more milk she will 
yield to him. Investigations show that it is probable that 
a considerable portion of the milk is secreted during the 
operation of milking, especially the rich milk which comes 
last. Abuse and excitement reduce the secretion and not 
only lower the quantity of milk given, but often lower the 
percentage of butter fat. Kindness and petting make the cow 
contented and put her nervous system in such a condition 
that the fullest yield is given. This is not the only cause, 
but it is probably a chief cause, of the wide variation in 
butter fat sometimes shown in creamery tests.” Address: 1. 
M.S., Agriculturist; 2-3. Assistants. All: Farm Department, 
Manhattan, Kansas.

590. Voorhees, Edward B.; Lane, Clarence B. 1898. Forage 
crops. New Jersey Agricultural Experiment Station, Bulletin 
No. 130. 22 p. Oct. 10. See p. 6-7, 9-12, 15, 22.
• Summary: Cow peas and soy beans are compared. “Of 
the two crops, the cow pea is more promising for forage, for 
while the cost of dry matter is greater, it is more succulent 
and palatable... The plants, especially of the soy bean, are not 
as coarse when seeded thickly, and hence the forage is more 

palatable and probably more digestible.”
 A table (p. 9) shows the average yield and cost per acre 
of 12 soiling crops for three years. Broadcast soy beans cost 
$7.66 and yielded 7.22 tons, at a cost of $1.06 per ton or 
$9.00 per ton of dry matter. Soy beans in drills cost $8.54 
and yielded 7.09 tons, at a cost of $1.20 per ton or $6.33 per 
ton of dry matter. Indian millet cost only $3.26 and corn cost 
only $3.40 per ton of dry matter.
 A table (p. 11) shows the digestible food in one ton of 5 
legumes and 5 cereals. Among the legumes, crimson clover 
has the largest amount of digestible protein per ton (49.6 lb; 
soy beans have only 34.2 lb). Soy beans have the highest 
“nutritive ratio” (1:5.6). They have the next to highest cost 
per ton of digestible food: $1.20 (vs. $0.61 for crimson 
clover, the lowest).
 A table (p. 15) shows six soiling crop rotations. In the 
fi rst of these, soy beans are planted on July 10, after rye 
(Sept.), and oats and peas (May 10).
 “General Suggestions. I. The forage crops that have 
been found well adapted for compound soiling systems are 
rye, crimson clover, red clover, oats and peas, corn, cow 
peas, soy beans, Japanese millets and barley and peas. II. 
Of these crops, rye, corn, crimson clover, oats and peas and 
millets furnish food more economically than the others... V. 
Complete soiling is entirely practicable–that is, green forage 
crops may serve as the sole food of a dairy herd, without 
injury to the animals, and at a considerable saving in the cost 
of milk.” A photo (p. 8) shows “A crop of soy beans, seeded 
broadcast” at the New Jersey station.
 Note: This is the earliest document seen (July 1999) 
in which the title of one of the authors contains the word 
“Husbandry.” Address: 1. Prof. of Agriculture of the State 
Agricultural College; 2. Asst. in Dairy Husbandry [New 
Brunswick, New Jersey].

591. Wallaces’ Farmer and Dairyman. 1898. Soy beans for 
stock food. 23(42):781. Oct. 21.
• Summary: “Mr. Jacob Jury of Solomon, Kansas, asks the 
following question: ‘What would you think of feeding green 
Soy beans to hogs? I saw them recommended for dairy cattle 
and planted nearly an acre, but owing to the long continued 
drouth this summer they will not make more than a half crop. 
I have been thinking of cutting them and feeding them stalk 
and all. Have tried it with a few hogs, and they seemed to 
like them. They are just beginning to ripen. How would they 
do for horses or cattle, and how much can I feed to horses or 
cattle?’
 “Having had no experience in feeding soy beans we are 
compelled to answer this question from the standpoint of 
theory rather than practice. The soy bean–that is, the bean 
itself, is very rich in fl esh forming elements, almost as rich 
as oil meal. It has about the same amount of protein and a 
great deal more fat and considerably less carbohydrates. The 
digestible nutritive ratio of old process oil meal is about 1 
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of fl esh formers to 1.6 of meat and fat makers, and of soy 
beans 1 to 1.5. It should therefore be fed in about the same 
proportions and with the same purpose as one would feed oil 
meal. This for the grain, not the hay. The soy bean hay has 
a nutritive ratio of about 1 to 4, and hence is about as rich 
as alfalfa hay. A forage crop of this kind should, therefore, 
be exceedingly valuable as a feed for young hogs, and, in 
fact, for hogs in any stage except during the last six weeks 
or two months of the fattening process; even then we would 
feed it sparingly. If we were in our correspondent’s place 
we would try giving the hogs this soy bean forage and feed 
with it kaffi r corn or fi eld corn, increasing the ratio of corn 
as the hogs approached maturity. We believe it will pay him 
well. It will be, we think, especially valuable as a feed in 
connection with corn for brood sows. We would not care 
to give it to horses that were standing idle as it is entirely 
too rich in nitrogen. It should, however, be a good feed in 
connection with corn for horses and for growing colts, and 
also for dairy cows. This our correspondent will bear in mind 
is all theoretical. We have no experience on the subject, and 
the data we have given are from analyses from Prof. Henry’s 
Feeds and Feeding. We suggest that the correspondent here 
referred to write to the Manhattan Agricultural College 
[Kansas], where more reliable data can be secured than from 
any other station in the United States. The stations north 
of Kansas have given but little attention to soy beans for 
the reason that the larger varieties will not mature in these 
northern latitudes. In feeding we would begin with small 
amounts and increase, watching the results carefully.”

592. Leyden, Ernst von. 1898-1899. Handbuch der 
Ernaehrungstherapie und Diaetetik [Handbook of nutritional 
therapy an dietetics]. Leipzig: Verlag von Georg Thieme. 2 
vols. [Ger]
• Summary: Vol. 1. Page 99: The soybean (Sojabohne) is 
mentioned twice. First in a table that gives the nutritional 
composition of fi ve legumes. Comment: The soybean is 
extraordinarily rich in fat. In China and Japan, the soybean 
is used to make various popular foods: miso, shoyu, and tofu 
(Miso, Soohu, Tofu).
 Page 104, line 3: Especially widely used is soy sauce 
(Sojasauce), made from fermented soybeans plus additions.
 In volume 2, Chapter VII (p. 439-498) is Nutritional 
therapy for metabolic diseases. A. Nutritional therapy 
for diabetes mellitus (Ernaehrungstherapie bei 
Stoffwechselkrankheiten. A. Ernaehrungstherapie bei 
Diabetes mellitus), by Prof. Dr. Carl v. Noorden (Frankfurt 
am Main). In this chapter soybeans are mentioned on two 
pages:
 Page 460: Under Prepared meat and fi sh-sauces, we 
read: The well-known piquant English sauces (or those 
modeled after English sauces) include: steak sauce, Harvey 
sauce, Worcester sauce, anchovy sauce, lobster sauce, shrimp 
sauce, India Soy sauce, China Soy sauce, etc. may be added 

in the usual small quantities [to a diabetic diet]. if this is not 
expressly forbidden for special reasons.
 Page 463: A table lists various foods which are suitable 
for diabetics. For each is given the category of food, specifi c 
foods, carbohydrate content (%), equivalent of 20 gm wheat 
fl our, and remarks. Under natural meals / fl ours (Mehle) 
is an entry for soybeans (Sojabohnen). They contain 38% 
carbohydrates, equivalent to 20 gm. white bread
 Note: This fi gure 38% carbohydrates seems much too 
high; some researchers at this time found / claimed that 
soybeans contained no carbohydrates.

593. Koenig, Franz Joseph. ed. 1898. Die Untersuchung 
landwirtschaftlich und gewerblich wichtiger Stoffe. 
Praktisches Handbuch. Zweite, neubearbeitete Aufl age 
[The investigation of important agricultural and 
commercial products. Practical handbook. 2nd ed.]. Berlin: 
Verlagsbuchhandlung Paul Parey. xxii + 824 p. Illust. Index. 
25 cm. [10 ref. Ger]
• Summary: The section on the soybean (p. 277) has the 
same text and illustration found in the 1891 edition. The 
sections on “Leguminous seeds” and “Oil mill residues” also 
discuss (p. 272-79, 284-97, with microscopic illustrations): 
Peas, broad beans, lentils, yellow lupins, linseed, peanuts, 
cottonseed, sesame seed, palm kernels (Elaeis guineensis 
Jacq.), coconuts, sunfl ower seeds, hempseeds, Niger seeds.
 Later sections discuss: Margarine (p. 416-18), oils (p. 
430-31). Address: o. Hon.- Professor der Kgl. Akademie 
und Vorsteher der landwirtschaftlichen Versuchs-Station in 
Muenster i.W. [in Westphalia], Germany.

594. Lewkowitsch, Julius. 1898. Chemical analysis of 
oils, fats, waxes and of the commercial products derived 
therefrom: Founded on Benedikt’s second edition of Analyse 
der fette. 2nd thoroughly revised and enlarged ed. London: 
Macmillan and Co., Ltd.; New York, NY: The Macmillan Co. 
xxi + 834 p. Illust. Index. 24 cm. [2 ref]
• Summary: The section titled “Soja bean oil” (p. 369-70) 
states: “French–Huile de Soya. German–Sojabohnenoel. For 
tables of constants see p. 370.
 “This oil is obtained from the seeds of Soja hispida, a 
plant indigenous in China, Manchuria, and Japan, where the 
oil is used for culinary purposes.
 “A sample of the oil extracted with ether by Morawski 
and Stingl gave 0.22 per cent of unsaponifi able matter, and 
2.28 per cent of free acid calculated to oleic acid.”
 “On exposure to air it dries slowly with formation of a 
thin skin.”
 Two tables (p. 370) have the same titles and contain the 
exact same information as those in the 1895 edition.
 Also discusses: Hemp seed oil (p. 348-49). Sesamé oil 
(gingili oil, teel oil, p. 385-92, 439). Almond oil (p. 435-38). 
Arachis oil (peanut oil, earthnut oil, p. 441-47). Oleaginous 
seeds and oil cakes, incl. earthnut/arachis, and sesamé cakes 
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(p. 673-75). Butter substitutes and oleomargarine (p. 678-
82). Lard substitutes (p. 682-84). Edible oils, “cold-drawn” 
oil, and salad oils (sweet oils), incl. olive oil, sesamé oil, 
arachis oil (p. 684-85). Burning oils and paint oils (p. 685-
86; soybean oil is not mentioned here).
 Julius Lewkowitsch lived 1857-1913. Rudolf Benedikt 
lived 1852-1896. Address: Ph.D., F.I.C., F.C.S., Consulting 
and analytical chemist, and chemical engineer; examiner 
in soap manufacture, and in fats and oils, including candle 
manufacture, to the City and Guilds of London Inst.

595. Osborne, Thomas Burr; Campbell, George F. 1898. 
Proteids of the soy bean. (Glycine hispida). Connecticut 
Agricultural Experiment Station, Annual Report 21:374-82. 
For the year 1897.
• Summary: Contents: Introduction. Yellow soy bean. Soy 
bean (Kiyusuki diadzu) [sic, Kiyusuki daizu]. Conclusion.
 The article begins: “The proteids of the soy bean, so far 
as we are informed, have never been the subject of special 
investigation. The seeds used by us were grown in Kansas 
and kindly supplied by Prof. C.C. Georgeson. Two varieties 
have been examined, one known as the yellow soy bean 
and the other, called in Japan, kiyusuki diadzu [sic, kiyusuke 
daidzu].”
 The authors then give a detailed discussion (6 pages) 
of the methodology used for extracting, fi ltering (or, where 
fi ltration was impossible, passing through a centrifugal 
separator), isolating, and measuring the proteids in the soy 
bean. A globulin, which the authors named “Glycinin,” was 
prepared by saturating a 10 per cent sodium chloride extract 
of the meal with ammonium sulphate, redissolving the 
resulting precipitate, and dialyzing the solution. A table (p. 
377) gives an analysis of glycinin in terms of its content of 
carbon, hydrogen, nitrogen, sulphur, and oxygen–based on 
9 samples. The authors then state: “It is probable, therefore, 
that we have here a defi nite proteid, distinct from legumin, 
containing 0.50 per cent. less nitrogen and 0.30 per cent. 
sulphur than that substance. We propose for this globulin the 
name Glycinin. They then describe its numerous reactions, as 
with sodium chloride, by dialysis or cooling (“it separates in 
the form of spheroids”), etc.
 Other tables: (2) The composition of dried glycinin (p. 
379). (3) Composition of the glycinin from Kiyusuki diadzu 
(p. 380). “These results agree well with those obtained from 
the yellow soy bean.” (4) Comparison of the composition 
of glycinin from the two soybean varieties (p. 381). The 
true composition of glycinin (p. 381). It consists of 52.12% 
carbon, 6.93% hydrogen, 17.53% nitrogen, 0.79% sulphur, 
and 22.63% oxygen.
 “Conclusion: The soy bean contains as its chief proteid 
constituent glycinin, a globulin similar in properties to 
legumin, but of somewhat different composition, containing 
nearly twice as much sulphur, four-tenths per cent. more 
carbon and one-half per cent. less nitrogen... The soy bean 

contains a more soluble globulin which resembles phaseolin 
in its composition, and, so far as we could ascertain, also in 
its reactions... Besides these globulins about 1.5 per cent. of 
the albumin-like proteid legumelin was obtained. We have 
found legumelin in a number of other leguminous seeds, the 
pea, vetch, horse bean, lentil, adzuki bean, and cow pea.”
 Tables (p. 382) show the chemical composition of (1) 
legumin as found in the soy bean, and (2) the small amount 
of proteose obtained from the soy bean. “Owing to the small 
amount of proteose no evidence was obtained as to the purity 
or individuality of this preparation.”
 Note 1. This is the earliest U.S. agricultural experiment 
station publication seen (July 2014) which is entirely about 
soy beans.
 Note 2. This is the 2nd earliest English-language 
document seen (Dec. 2020) that uses the word “albumin” 
(or “albumins”), or the word “globulin” (or “globulins”), or 
the word “glycinin,” or the word “legumelin,” or the word 
“proteose,” or the word “phaseolin” in connection with the 
soy bean. It is also the fi rst U.S. investigation of soy proteins, 
and the fi rst attempt to classify them. Note 3. This is the 
earliest document seen (July 2014) that mentions the soybean 
variety Kiyusuki daizu. Address: 1. Ph.D.; 2. Ph.B. [Bachelor 
of Philosophy]. Both: Chemists, Connecticut Agricultural 
Experiment Station.

596. Shoemaker, John V. 1898. A practical treatise on materia 
medica and therapeutics: With especial reference to the 
clinical application of drugs. 4th ed., revised. Philadelphia, 
Pennsylvania: The F.A. Davis Co., Publishers. ix + 1108 p. 
See p. 1005. Index. 24 cm.
• Summary: In the chapter on “Diet in disease” (p. 998+) 
we read (p. 1005): “Gluten-bread for diabetics usually 
contains starch. A bread made from almond-fl our has been 
recommended. Experiments have recently been made by 
Dr. W. Hale White in regard to the use of the soya bean in 
diabetes. This article is obtained from a Japanese plant. The 
beans are globular, and about the size of peas, which they 
resemble in taste. From their fl our, bread and biscuit [sic] can 
be made and can be advantageously used as a substitute for 
wheaten bread as the bean contains but a small proportion 
of starch. The bread is palatable and Dr. White reports that 
it answers a good purpose. He thinks that it is of more avail 
than gluten-bread in reducing sugar in the urine and found 
no ill effects from its use. The beans can also be made into 
a soup.” Address: M.D., LL.D., Prof. of Materia Medica, 
Pharmacology, Therapeutics, and Clinical Medicine, and 
Clinical Prof. of the Skin in the Medico-Chirurgical College 
of Philadelphia, 1519 Walnut St.

597. Henderson (Peter) & Co. 1899. American farmers 
manual (Mail-order catalog). New York, NY. 32 p. Feb. 28 
cm.
• Summary: In the section titled “Farm seeds” (p. 24) is a 
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half-page section titled “Early Soja Beans.” The right one-
third of this section states: These beans have attracted much 
attention in recent years on account of their high feeding 
qualities, but all were too late to be of value in the Northern 
States. This variety has proved its earliness and value in the 
Northern States by not only producing large fodder crops, 
but ripening the seed as far north as Massachusetts. They 
are worthy of a place on every farm, either as a grain crop 
or fodder crop to feed green, or for the silo. The grain is the 
richest known vegetable substance, and when ground and 
fed to cattle gives a milk richer and better than cotton seed or 
other meal. Planted in rows 2½ feet apart, with 6 to 8 plants 
to the foot of row, requiring about half a bushel per acre, they 
yield 15 to 20 tons per acre of fodder exceedingly rich in 
fl esh formers. For green feed, use from time of blossoming 
till pods are well fi lled; for the silo, cut as soon as most 
of the pods are well fi lled, and cut into ½-inch to 2½-inch 
lengths. They are soil enrichers, gathering nitrogen from the 
air in the same manner as clover, the roots being crowded 
with tubercles, which give them this power. 15 ¢. lb., $1.25 
peck, $4.00 bushel.
 “Late–Being nearly a month later than the early variety 
offered above, should not be used north of Virginia. $1.00 
peck, $3.00 bushel.”
 The left two-thirds of this section shows a photo of 
Early Soja Beans growing in a small fi eld, with some houses 
in the background.
 The bottom two-thirds of the page is titled “The 
‘Henderson’ ensilage combination.” The left half, titled “A 
complete balanced feed ration grown on the farm,” describes 
a silage made of corn and soja beans. The right half, titled 
“Wm. P. Brooks, Professor of Agriculture, Massachusetts 
Agricultural College, writes Nov. 25th, 1898” begins: “The 
combination of Corn or Millet, and Early Soja Beans, in 
suitable proportions, certainly puts it within the power of 
the farmer to produce silage which makes more nearly 
a perfectly balanced feed for dairy cows than any other 
combination, with which I am acquainted.” Across the 
bottom is a table which shows the nutritional composition 
and nutritive ratio of silage made from different ingredients.
 This catalog is owned by Special Collections, USDA 
National Agricultural Library, Beltsville, Maryland. Address: 
35 & 37 Cortlandt St., New York.

598. Root, A.I. 1899. Is that soy bean worth any thing for 
honey? Gleanings in Bee Culture 27(6):254. April 1. [1 ref]
• Summary: On page 239 is an excerpt from Bulletin No. 24 
of the Kansas Agricultural Station. On page 254, the editor, 
A.I. Root, addresses the question: “Is that soy bean, p. 239, 
worth any thing for honey? and is it the same that is used to 
make fl our that diabetic patients can use? [Yes, doctor, the 
soy bean does produce honey; but, as with many other plants 
of that class, sometimes the bees work on it and sometimes 
they do not. All of the leguminous plants, as a rule, are 

honey-producing. In the Old World the soy bean is much 
used for food; and just now attention is being turned to it in 
this country. Cooked green, like green peas, they are said to 
be delicious; but, to tell the truth, I have never tried them in 
that way.–A.I.R.].”
 Note 1. This is the earliest document seen (Oct. 2014) 
concerning soybeans in connection with honey bees, and the 
fi rst to state specifi cally that honey bees sometimes make 
honey from soybeans.
 Note 2. “A.I.R.” is A.I. Root, the publisher of this 
magazine in Medina, Ohio.

599. Farmers’ Bulletin (USDA). 1899. Experiment station 
work, X: The soy bean as a feeding stuff. No. 97. 32 p. See 
p. 13-15.
• Summary: “The soy bean, an annual leguminous plant, 
has been grown from the earliest times in Japan, China, 
and other countries of southeastern Asia. It is said to have 
been introduced into this country from Japan in 1854, but 
for a long time it was cultivated to only a limited extent, 
principally in the South. In comparatively recent years, 
however, improved varieties, adapted to varying climatic 
conditions, have been introduced, and the cultivation of 
the plant has spread quite rapidly, its range of successful 
culture being almost as wide as that of corn. Many of the 
stations have experimented with the bean and thus called 
attention to its merits, and the Division of Agrostology of 
this Department has issued a Farmers’ Bulletin (58) which 
discusses in detail the characteristics, varieties, and culture of 
the plant and its value as a food and feeding stuff.
 “The Japanese and other Orientals grow the plant mainly 
for the seed which are used in the preparation of a variety 
of foods. The bean is rich in nutritive material and makes a 
valuable food. It has a high protein content, and hence serves 
well to balance the diet of people, such as the Japanese, who 
do not eat much meat. There is no special demand for such 
a food in this country, however, and so the soy bean is likely 
to be, at least for many years to come, of most value as a 
feeding stuff. It serves admirably to balance the rations fed to 
stock. The plant may be fed as green fodder, hay, or silage; 
or the beans may be fed in the form of meal...”
 A table shows the food constituents of soy beans as 
compared with other feeding stuffs. The percentage of water, 
ash, protein, fi ber, nitrogen-free extract, and fat is given for: 
“Green soy bean (whole plant), green corn fodder, soy-bean 
hay (with pods and seeds), dry corn fodder (with ears), soy-
bean straw (after thrashing), corn stover (plant without ears), 
soy-bean seed, corn kernels, soy-bean meal, pea meal, corn 
meal, cotton-seed meal, linseed meal (new process), soy-
bean silage, clover silage, corn silage, soy bean and corn 
silage, soy bean and millet silage.”
 “The Kansas Station has probably experimented with the 
soy bean more extensively than any other station...” Address: 
Washington, DC.
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600. Blasdale, Walter C. 1899. A description of some 
Chinese vegetable food materials and their nutritive and 
economic value. USDA Offi ce of Experiment Stations, 
Bulletin No. 68. 112 p. See p. 32-36. [19 ref]
• Summary: “According to Prinsen-Geerligs [Chemiker-
Zeitung, 20 (1896) 67-69], ‘tao hu,’ or bean cheese, is 
prepared from the seeds of the white variety of soy bean. 
These are allowed to soak for three hours in water, are then 
reduced to a thick paste, and the mass cooked. The cooked 
mass is strained through a coarse cloth. The fi ltrate consists 
of a milky-white liquid containing protein and fat. As soon 
as this becomes cool some material is added (for instance, 
crude salt containing magnesium chlorid [chloride]), which 
precipitates the proteid material, the fat being inclosed in 
the coagulated mass. The coagulated material is pressed and 
kneaded into small cakes. The cakes may be dipped for a 
few moments into a saline solution of curcuma. Variations in 
the process give rise to a number of varieties of bean cheese. 
This is essentially the method used by the Chinese of San 
Francisco in the preparation of the bean cheese used by them. 
It is sold either in the form of a freshly precipitated curd or 
in the form of small square cakes obtained by compressing 
the former material. It is usually cooked in peanut oil before 
being eaten and, in the author’s opinion, is a palatable food. 
A partial analysis of one of the cakes gave 81.35 per cent, fat 
5.19 per cent, and ash 0.80 per cent.
 “The fi ltrate from the cooked soy beans resembles milk, 
and, on heating, a skin [yuba], not unlike that formed on 
milk, rises to the surface of it.”
 A large number of varieties of the soy bean are in 
cultivation in China and Japan, but only two were found in 
the Chinese markets in San Francisco, a yellow and a black 
variety. Aside from a difference in color, the two forms 
apparently do not differ materially from each other. The 
yellow variety is known as ‘wong tau,’ and is designated by 
the characters ‘yellow’ + ‘bean’ (2 Cc = 2 Chinese characters 
are given) while the black is known as ‘hak tau,’ and is 
designated by the characters ‘black’ + ‘bean’ (2 Cc).
 “Both varieties obtained from the Chinese market in 
San Francisco grew readily in Berkeley, attaining a height 
of about 3 feet, and in spite of a very dry season produced 
an abundant crop of seeds... The composition of the seeds of 
the two varieties is shown in Table 10 (p. 33), the average 
composition of American-grown soy beans being quoted 
also for purposes of comparison.” This table gives values 
for water, protein, albuminoids, amids [sic] (by difference), 
fat, starch, cane sugar, reducing sugars, crude fi ber, ash, and 
undetermined.
 On a dry-weight basis, the original black soy beans 
contained, on average, 0.35% more protein (39.62% vs. 
39.27%) and 0.72% less fat (18.77% vs. 19.49%) than the 
yellow soy beans. The soy beans grown in Berkeley (average 
of 8 analyses) contained 38.1% protein and 19.00% fat. On a 

dry-weight basis, the black soybeans were found to contain 
15.8% more starch than the yellow soybeans (7.41% vs. 
6.40%).
 Photos show: (1) The upper portion of a plant of the 
black soy bean (p. 33).
 (2) “Mature plant of yellow soy bean” (showing only 
the pods and stems, no leaves, p. 35). Address: Instructor in 
Chemistry, Univ. of California.

601. Kurjer Lwoski (Lemberger Courier). 1899. Nasienie 
wczesnej Soji [Early soybean seed] (Soja hispida praecox). 
17(223):10. Aug. 13. [Pol]
• Summary: brought by me from Asia in 1893, acclimatized 
and improved by careful selection, [which] I am selling from 
my own plantations, run under my personal direction, with a 
guarantee of the highest quality and prolifi cacy.
 The soybean (Soja) is the most abundant and most 
nutritious plant. The seed contains 36% protein and 19% fat. 
It provides a tasty and nutritious feed for livestock since it 
does not contain bitter and harmful alkaloids such as lupine, 
for example. The seed may be fed in ground form, but it is 
better to press soybeans to get an oil, which has an excellent 
fl avor. Cakes [translator’s note: typo in source] from 
soybeans, containing 40% protein and 7% fat, are a delicious 
feed for horses, cattle, pigs and the like. As a leguminous 
plant, the soybean enriches the soil with nitrogen. In our 
country, only my soybeans can be cultivated successfully; 
other varieties do not thrive. The period of vegetation is from 
100-110 days in Podolia, and 110-118 days in Lithuania. 
Since soybeans (Soja) are twice as abundant and three times 
as nutritious as oats, a morgen (1 morgen = 5,600 square 
meters) of soybeans yields as much feed for livestock as 
5-6 morgens of oats. As a result, soybeans are causing a 
revolution in livestock raising and agriculture. A detailed 
description of the plant and its cultivation is included with 
every order.
 Address: Jan Owsinski in Zmieriniets in Podolia 
(Russia).
 Note 1. Translated by Christine Pawlowski (CT), Erie, 
Pennsylvania.
 Note 2. This is the earliest document seen that mentions 
Jan Owsinski, whose name and place of residence appears 
frequently in subsequent French- and German-language 
publications.
 Note 3. This is the earliest Polish-language document 
seen (April 2020) related to soybeans.
 Note 4. Today (2020) Podolia is an historical region 
in the west-central and southwest parts of Ukraine–the 
“breadbasket.”
 Note 5. This ad also appears in the Aug. 20 (p. 10) and 
Aug. 27 (p. 8) issues of this newspaper. Address: Podolia 
(part of the Russian empire).

602. Foreign Seeds and Plants Imported by the Section of 
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Seed and Plant Introduction, USDA, Inventory. 1899. [Soy 
bean introductions]. No. 5. S.P.I. Numbers 1901-2700. 62 p. 
Transmittal date: 3 Nov. 1899.
• Summary: 2156. “Glycine hispida. Soy bean. From 
France. Received through Mr. W.T. Swingle, February 13, 
1899. ‘Yellow Etampes.’ The soy bean requires about the 
same soils and climatic conditions as indian corn. It should 
be planted in late spring or early summer, after the ground 
is warm. In general the early varieties are best to grow for 
seed and the late ones for forage. Seed is sown broadcast or 
in drills at the rate of from 2 to 4 pecks per acre. The crop 
grows rapidly and does not require much cultivation except 
to keep down weeds. One hundred pounds of soy bean 
hay contain 88.7 pounds of dry matter. Of the 51 pounds 
digestible there are 10.8 pounds of crude protein. The ripe 
soy bean seeds contain 34 per cent of protein, 17 of fat, and 
33.8 of carbohydrates. In 100 pounds of seeds there are 66.8 
pounds of digestible food.” Address: Washington, DC.

603. Wiener Landwirthschaftliche Zeitung (Vienna). 1899. 
Die Schwarze Soja als Karpfenfutter [The black soybean as 
carp feed]. 49(102):830. Dec. 23, col. 1. [Ger]
• Summary: Mr. Kriner reports about a new type of 
carp feed in the Mittheilungen des Oesterreichischen 
Fischereivereines” [“Reports from the Austrian Fisheries 
Association”]. Mr. Owsinki [sic, Owsinski] from Galicia, 
who lived for many years in China, brought back with him 
from there the seeds of the black soybean (Soja hispida 
Owsinkii). It is distinguished as a result of a high content of 
nutrients (38% protein and 17-20% fat), it grows enormously 
productively (with a yield up to four hundred-fold), and 
as a consequence of its composition, it ought to exceed in 
nutritional value the yellow lupines that are used for the 
feeding of carp. With this plant that thus far has been grown 
in Central Europe only in gardens, agronomic trials and feed 
trials are presently being carried out at the fi sh breeding 
institute (Fischzuchtanstalt) in Zator, Galicia [today’s Zator, 
Poland].
 Note: Translated by Philip Isenberg (MM, CT), Long 
Beach, California.

604. Stoddard, W.H. 1899. Soy, or Soja beans. What they 
are,.... how to grow them, and what they are good for. 
Carlinville, Macoupin County, Illinois. Published by the 
author. Printed by Enquirer Printing Establishment. 6 p.
• Summary: “This is an extract from a paper read before the 
Macoupin (pronounced muh-KOO-pun) County Farmers’ 
Institute, Dec. 21, 1898. It was mentioned in letter by 
Mary H. Stoddard, 25 Nov. 1944. On page 2 is inscribed: 
Compliments of Mary Hoyt Stoddard Best (Mrs. Earl), 
daughter of William H. and Mary V. (English) Stoddard. 202 
Sue St., Carlinville, Macoupin Co., IL 62626. July 28, 1975.
 The publication begins: “To our brother farmers and 
stock men. In answer to the many inquiries received, asking 

for information about the soja beans, we have prepared the 
following circular to answer some of the many questions, 
giving a few of the facts we have learned about them from 
the reports of several state experiment stations, and from our 
own personal experience in growing them for a feed, seed, 
and fertilizing crop. All intelligent farmers know there is an 
urgent need for a grain and forage crop other than corn. A 
crop rich in nitrogen and fat. A crop that can be grown easily, 
quickly and with little or no extra cost over that of corn. If 
possible, one that will not exhaust the soil like wheat, oats 
and corn, but rather add to its fertility.”
 The author discusses clover, alfalfa, and cow peas. He 
says he has obtained a yield of 10 bushels “with less than 
half a stand.” He accurately reviews the nutritional value 
of soy beans compared to available supplements. “The last 
and best of this trio of legumes is the soy bean, or as it is 
generally but incorrectly called, the ‘soja’ bean. This plant 
is a native of South-Eastern Asia, growing wild in Japan, 
Java and parts of China. In Japan, where the greatest use has 
been made of it as food for man and beast, there are many 
varieties, like our corn with us, but only a few have been 
introduced into this country. Here it is divided into three 
classes, the Early Dwarf, the Medium Early and the Late 
Mammoth. Of these three there are white, yellow, green and 
black seeded varieties, which differ but little in value. They 
are of an upright, branching growth. None of the varieties 
ever run or vine like the cow peas.
 “The Early Dwarf grows from 16 to 24 inches high, 
matures seed fi t to feed green in 69 to 75 days, and ripens fi t 
to cut for a seed crop in 80 to 90 days.
 “The Medium Early varieties grow 3 to 4 feet high and 
are a few weeks later than the Early Dwarf.
 “The Late Mammoth grows 5 to 7 feet high, but seldom 
forms seed north of the Ohio river, and only ripens in our 
southern states. It is worthless here except for hay or green 
forage for pasture, or to plow under for fertilizing. The Early 
Dwarf has been grown successfully as far north as Wisconsin 
and Minnesota, where corn is a doubtful crop.
 “No soil is too poor for it to thrive and grow. It even 
yields a fair crop on ground too poor to grow clover. Unlike 
cow peas, which are a failure as a seed crop on rich land, it 
stands prosperity, and instead of running to vines, it simply 
increases alike its yield of forage and seed. So far no insect is 
known to injure the vines while growing. Chinch bugs never 
touch it. Drouths that burn up clover and cow peas and fi re 
corn, have little effect on it. Rains that make ‘little yellow 
corn’ and rot off cow pea vines, do not injure the sojas. If 
cut for hay or seed and lying on the ground, rains that would 
utterly ruin clover, corn fodder or cow peas, rarely injures 
the sojas.
 “This fall part of my own crop was cut and lay on the 
ground all through the two weeks’ rain in October, and I 
never lost a handful of vines or a pint of seeds from that 
cause. The little, fi ne, velvety hairs on stalk, leaf and seed-
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pods, seem to hold the water at a distance till it can dry out. 
These same little hairs on the green, growing plant attract 
and hold the dew till the large pulpy leaves can absorb the 
nitrogen it contains, transferring it through leaf, stalk and the 
mass of thread-like surface roots to the soil which supports 
it, thus paying its rent, till the ground is richer after growing 
the crop than it was before planting.”
 “Now for the food value of the seeds: Of protein or food 
nitrogen, which is as necessary to the growth and health of 
animals as it is to plants, forming blood, bone and muscle, 
Soja bean seed contain 34 per cent; ground linseed oil-cake 
contains 32 per cent; cow peas 20 per cent; wheat and oats 
each 11 per cent; corn 10 per cent; wheat bran and ship 
stuff 15 per cent; artichokes 2½ per cent; sugar beets 2 per 
cent. Of fat, which goes to make heat, life and energy in the 
animal, these same foods contain: Soja beans 17 per cent; 
linseed oil-cake meal 3 to 7 per cent; corn 5 per cent; oats 
5 per cent; wheat 2 per cent; bran and ship stuff each 4 per 
cent; cow peas 1 4-10 per cent only; artichokes two-tenths of 
1 per cent; sugar beets 2 per cent.”
 “One of our most successful cattle feeders, Mr. J.F. 
Clark, of this county, reports having pastured the past season 
his fi eld of sojas when summer feed was short, and says he 
never had cattle thrive and fatten faster on any kind of feed.
 “Mr. E.G. Duckles, of Chesterfi eld, cut and fed his green 
sojas to his dairy cows the past summer with a quick and 
decided gain both in quantity and quality of the milk and 
butter.
 “In my own experience I can say I never tried a better 
feed for calves or shoats [shotes], or brood sows and pigs, 
than the sojas either green or dry. They fairly go wild over 
the mature green beans if offered to them when grass is dry 
and before corn is ready to feed.”
 “Prices of seed for 1899: Early Dwarf Sojas, $2.50 per 
bushel; $1.50 per half bushel; $1.00 per peck. Medium Early 
Sojas, $2.00 per bushel; $1.35 per half bushel; $0.75 per 
peck.” Note 1. No price is given for Late Mammoth Sojas.
 At the end of the booklet is a full-page ad: “Macoupin 
County Stock and Seed Farms. W.H. & C.L. Stoddard, 
proprietors, Carlinville, Macoupin County, Illinois. Our 
specialties: Ohio Improved Chesterwhite Swine, Soja Beans, 
and ‘Big Macoupin’ White Seed Corn.”
 Note 2. This is the earliest document seen (Feb. 2017) 
concerning soybeans in Minnesota, or the cultivation of 
soybeans in Minnesota. This document contains the earliest 
date seen for soybeans in Minnesota, or the cultivation of 
soybeans in Minnesota (Dec. 1899).
 Note 3. This is the earliest English-language booklet 
seen (Aug. 2001) about soybeans, i.e. with the word “Soy” 
(or any of its cognates) in the title.
 Note 4. This is the earliest English-language document 
seen (Oct. 2006) that uses the term “the sojas” to refer to 
soybeans.
 Note 5. This is the earliest document seen (Oct. 2020) 

stating that William H. and C.L. Stoddard of Macoupin 
County Stock and Seed Farms are selling Soja Beans.
 Note 6. This is the earliest document seen (Nov. 2020) 
that mentions the soybean varieties Early Dwarf or Late 
Mammoth.
 Note 7. Merriam-Webster’s Collegiate Dictionary 
(1998) defi nes shoat (derived from Middle English shote), a 
term fi rst used in the 15th century, as “a young hog usually 
less than one year old.” Others say “Shote: a young pig, 
especially one that is newly weaned.” Address: Farmer, 
Carlinville, Macoupin County, Illinois.

605. Kano, S.; Iishima, S. 1899. Honpo-san shizenbutsu 
oyobi shikohin 18 shu no kyûshû ni tsuite [Digestion 
experiments on 18 Japanese foods]. Gun-i Gakko Gyofu 
Koku Nobu (Bulletin of the Army Medical College) No. 3. p. 
101-33. [Jap]
• Summary: These human digestion experiments with single 
food materials were conducted at the Army Medical College 
in Tokyo. They are summarized in English by Oshima 
(1905, p. 168-73). Most of the experiments used shoyu 
as a seasoning. Experiment #89 used kingyo fu (a gluten 
preparation) and raw red azuki (adzuke) beans. #92 used 
tofu. #93 use tofu cake or okara. #94 used yuba. #97 used 
kuzu starch (made from Pueraria thunbergiana). Address: 
Army Medical College, Tokyo.

606. Atwater, W.O.; Phelps, C.S. 1899. Effect of nitrogenous 
fertilizers upon the yield and the composition of certain 
grasses, grains, and legumes. Connecticut (Storrs) 
Agricultural Experiment Station, Annual Report 11:113-203. 
For the year 1898. See p. 148-53.
• Summary: The section titled “Effect of nitrogenous 
fertilizers upon legumes” (p. 148+) begins: “During the 
years 1895-98 inclusive, the Station carried on a series of 
experiments with several of the legumes, especially cow peas 
and soy beans... Effect upon yield–The experiments, on the 
whole, indicate that the yields of legumes were increased 
only slightly, if at all by the use of nitrogenous fertilizers.”
 A table shows that “there was some slight increase in the 
yield of the soy bean crop following the use of nitrogenous 
fertilizers, but it was not suffi cient to make their use at all 
economical for this crop”
 Effect upon the composition–”Nitrogen added to the 
fertilizer does not tend to increase very largely the proportion 
of nitrogen compounds found in the crop.” Address: 1. 
Director of the Station; 2. Vice Director of the Station and 
Agriculturist.

607. Bencao yiminglu [Alternative names in the 
pharmacopoeia]. 1899. China. Passage on soy reprinted in 
C.N. Li 1958 #346, p. 247. [Chi]
• Summary: Wade-Giles reference: Chiu Huan Chien I Shu, 
by Kuo Yün-Shêng. Qing dynasty. Li (1958, p. 247) gives 
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the date of publication as “late 19th to early 20th century.” 
This book explains the meaning of ancient / early Chinese 
characters, which are no longer used commonly. The entry 
for “Soybeans” (dadou) lists fi ve such characters and gives 
brief explanations. The fi rst two refer to the soybean plant 
or its beans; the last three refer to parts of the soybean plant: 
Shu (early, simpler form). Shu (later form with the grass 
radical on top, and the early form in the lower left corner). 
Jia means pods. Huo means leaves. Qi means stems.
 The entry for “Soybean sprouts” (dadou huangjuan 
or “soybean yellow curls”) notes that these are sprouted 
soybeans (dounie). (Translated by H.T. Huang, PhD, April 
2003).

608. Heuzé, Gustave. 1899. Les plantes alimentaires des 
pays chauds et des colonies. 2 ed. [Edible plants of the 
tropics and colonies. 2nd ed.]. Paris: Librairie Agricole de la 
Maison Rustique. xii + 381 p. See p. 174-78. 19 cm. Series: 
Cours d’Agriculture Pratique. [Fre]
• Summary: The soybean is referred to in French as “Dolic 
du Japon ou soja.” An illustration (non-original, p. 175; by 
Thiebault, from Carrière 1880) shows the soybean plant 
(titled Dolic du Japon ou soja) and a cluster of pods. Its 
scientifi c names are Soja japonica, Sav. or Soja hispida, 
Moench. Synonyms are Dolic soja, and Dolic à café. A 
botanical description is given. “Varieties which are most 
widely cultivated are the yellow soybean (le soja jaune; 
Soja ochroleuca) and the black soybean (le soja noir; 
Soja hispida). A sub-race named soja d’Étampes is the 
most widely appreciated in France. It is very productive 
but it needs 4-5 months to ripen its seeds. The soybean is 
an annual; it was introduced to France from China by de 
Montigny under the name pois olèagineux. It is successfully 
cultivated in China, Japan, the Indies, the Moluccas, etc. It 
is rather easily sold in the green state at various markets. 
Its principal merit is its ability to resist drought. It needs as 
much heat as haricots...
 “The Japanese transform the seeds of this legume into a 
puree (tofu; ten-hu) or a paste (miso) with which they make 
a sauce (soja), which they use to prepare various seasonings 
named shoyu or sooju and tofu or daïzu.
 “Soybean seeds germinate very irregularly and very 
late in Europe, especially in their second year of existence. 
An analysis of the soybean seed on a moisture-free basis, 
conducted by Mr. Joulie, is given.
 “The soybean is richer than wheat in fatty and 
proteinaceous materials. When one prepares dry soybeans, 
it is useful to soak them in water for 8-10 hours before 
cooking, for they are naturally very hard. They are also eaten 
in the shelled green state.
 “The varieties with branches [les variétés à rames] 
are not yet cultivated in Europe.” Gustave Heuzé lived 
1816-1907. Address: Membre de la Société Nationale 
d’Agriculture. Inspecteur Générale Honoraire de 

l’Agriculture.

609. Hills, J.L. 1899. Dairying. Vermont Agricultural 
Experiment Station, Annual Report 12:252-354. For the year 
1898-99. See p. 308.
• Summary: The section titled “Sundry forage crops” (p. 
308) begins: “Six non-saccharine sorghums and leguminous 
crops were grown in a small way in 1898. The stands of the 
former were not particularly satisfactory; of the latter, fair.
 The subsection titled Legumes states: “The soy bean 
(soja bean) has been grown here for some years... and seems 
a fairly promising forage crop, particularly if planted with 
corn.”
 A table gives “Analyses of the non-saccharine sorghums 
and legumes” including the following whole plants: “Soy 
bean, Russian vetch, black rice corn, brown dourrha, and 
African millet.” Columns show the water content and dry 
matter, then the composition of the dry matter: Crude ash, 
crude protein, crude fi ber, nitrogen-free extract, ether extract, 
nitrogen, phosphoric acid and potash.
 Note: This is the earliest English-language document 
seen (June 2005) that mentions the interplanting of soybeans, 
in this case with corn. Address: Director of the Station and 
Chemist, Burlington, Vermont.

610. Hinckley, A.A. 1899. The soja bean and cow pea. 
Illinois Farmers’ Institute, Annual Report 4:406-08. For the 
year 1899.
• Summary: “These plants belong to the leguminosæ or 
pulse family, which includes the clovers and many other 
deep rooted plants. They are becoming more and more 
appreciated in our end of the State for stock feed and their 
benefi cial effect on our compact clay soil, which requires a 
liberal supply of nitrogen and humus to increase fertility and 
resistance of drouth.
 “Cow peas and soja beans are nitrogen gatherers, and 
produce abundant organic matter for making humus, their 
roots penetrating deep in the soil, and bring to the surface 
elements required by the grains and grasses, also make the 
soil more porous, thereby increasing its capacity for holding 
moisture. They have been grown only in a limited way with 
us, and we have much to learn about their cultivation, harvest 
and utility. In the future development of the resources of our 
soil I think they will be a very important factor.”
 “The soja bean is attracting considerable attention at 
present, and justly so. It is an upright grower, has no runners 
to tangle in handling, and makes more seed to the acre than 
the cow pea; the grain is one of the richest we can grow for 
feed. Analysis of the composition of grain shows this in a 
forceable way:”
 A table compares the nutritional composition of 100 
pounds each of soja beans, cow peas, corn, oats and wheat. 
The soja beans contain by far the highest percentage of 
protein (34.0%) and fat (16.9%).
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 “The soja bean requires good cultivation to do the best 
on any soil; it will stand more wet weather and more dry 
weather than many other crops. The root growth is abundant–
equal to any plant in that respect. The root tubercles are the 
largest I have seen, but are not numerous. Probably after the 
bacterium peculiar to this plant is more diffused in the soil 
there will be more of the nitrogen produced.
 “If cut when in bloom or soon after, it makes a rich 
hay, which is relished by the stock. Like the cow pea, it is 
hard to cure. When harvested for the seed it can be stored 
in the stack or bin without loss from rats, mice or weevil. 
Care must be taken when put into bins to see that they are 
perfectly dry or they are liable to heat.
 “The depredations of insects injurious to grains and 
grasses may be more or less checked by a rotation of cow 
peas or soja beans, because their food will thus be cut off for 
a season.
 “Cow peas and dwarf soja beans may be planted after 
harvest, and produce a growth that, plowed under, will add 
much to the fertility of the soil. They are both splendid 
crops to grow for hog pasture. From my own experience I 
think sheep enjoy the soja bean better than any other stock. I 
would advise all who are interested in increasing the fertility 
of their land to give both these crops a good trial; do not stop 
with one planting, but continue to use them in rotation with 
other crops. I believe these two legumes will revolutionize 
the farming interests of Southern Illinois. In them we have 
the means of securing cheaply two very important elements 
of soil fertility, humus and nitrogen, and at the same time 
bring to the surface from the subsoil other elements of 
fertility.
 “I might add that the soja bean is good for table use; we 
like them.” Address: DuBois, Illinois.

611. Langworthy, C.F. 1899. Appendix: Soy beans as food 
for man. Farmers’ Bulletin (USDA) No. 58 (Revised ed.). p. 
20-23. [1 ref]
• Summary: This part of Bulletin 58 is identical to the 
original July 1897 edition. It begins: “The soy bean has been 
used as a food for man in Japan, China, and neighboring 
countries from the earliest times. In more recent years it 
has been cultivated for this purpose in Europe. As has been 
stated, there is a considerable number of cultural varieties. 
Analyses of the soy bean grown in various countries have 
been reported by a number of investigators. Some of these 
are given in the following table:” (titled “Analyses of the 
soy bean”). Address: Ph.D., Offi ce of Experiment Stations, 
USDA, Washington, DC.

612. Owsinski, Jan. 1899. Soja wczesna [Early soybean 
(Soja hispida praecox)]. Warsaw, Poland: Published by the 
author. 21 p. or 16 p. 20 cm or 10 cm. [Pol]
• Summary: Note: In OCLC/WorldCat the booklet is 
cited just as it is above. The author’s name is spelled “Jan 

Owsinski,” which is the Polish version of his name. The 
book is actually published by the author in Lwow (Lviv in 
today’s Ukraine), but cataloging records state: Gubrynowicz 
and Schmidt, joint venture publishing house, in small octavo, 
16 pages, 10 cm. This is a very small book (about 4 inches 
tall), intended to be sent out free of charge with the soybeans 
that the author is selling.
 The author apparently did two editions, both in 1899. 
One was 21 pages and 20 cm tall. The smaller one was 16 
pages and 10 cm tall. The author’s name in Russian is Ivan 
Evgen’evic Ovsinskij.
 Here is the translation from Russian into English:
 The early soybean (soya), which we brought from Asia 
in 1893 and naturalized in Europe, was put on the market 
in 1899 by the Hetmanov Estate. Our soybean spread to all 
the grain-producing provinces in Russia and abroad, and 
this year the Vilmorin Catalogue listed our soybean as a 
very valuable novelty. Vilmorin called our soybean early 
maturing: extra-hatif.
 Our soybean also spread to Austria, Germany, Romania, 
etc. In Russia, after the experiments of Mr. Chechot, who 
obtained early soybean seeds from us, our soybean spread to 
the Northwest krai, the provinces of Mogilev, Minsk [both in 
today’s Belarus], Vilensk [partially in Ukraine], Chernigov, 
and others, the Southwest krai, to the lands of the Don, 
Urals, and Kuban Cossacks, to the Caucasus [an area situated 
today between the Black Sea and the Caspian Sea and mainly 
occupied by Armenia, Azerbaijan, Georgia, and Russia]. and 
Crimea [disputed today between Russia and Ukraine], to the 
province of Congress Poland, and to some oblasts in Siberia.
 The soybean can withstand -2 R [Rankine scale] below 
zero and is highly drought resistant.
 The soybean has three times the nutritional value of oats 
and is twice as productive, enriches the soil with nitrogen, 
and is not only superior to cereal plants (gramineax), but is 
also immeasurably higher than all the papilionaceous plants 
related to it (papillionaceae).
 One hectare yielded the following harvest (table):
 Soybean: 2500 kg grain and 7500 kg straw
 Horse bean: 2000 kg grain and 3400 kg straw
 Pea: 1920 kg grain and 2500 kg straw
 With respect to the protein and fat content of soybeans 
and other beans, as a consequence of the higher nutritional 
value of the soybean we will obtain the following numbers: 
One hectare yields (table):
 Pea: Units 454 [units not given] proteins, 40 fats, 196.40 
marks–cost of harvest.
 Horse bean: 689 proteins, 34 fats, 319.02 marks [he may 
be quoting international grain prices].
 Soybean: 985 proteins, 366 fats, 631.02 marks
 Moreover, the soybean is not damaged by the pea beetle 
Bruchus pisi, as is the pea.
 In China, each year in the spring at the so-called 
agricultural holiday, the Chinese emperor does not personally 
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till and sow all grains, of course, but the fi ve most important. 
Among this number the soybean is on a par with wheat and 
rice.
 The Chinese know full well that the existence of the 
mass of people we encounter in China would be unthinkable 
without the soybean. Slivers of land sewn with soybean feed 
all of a Chinaman’s livestock and provide him with oil and 
seasonings for food. A desyatina [1 desyatina = 2.7 acres or 
about 1 hectare] of soybean yields as many nutrients as fi ve-
six desyatinas of oats. It is therefore understandable that a 
farmer raising oats and barley experiences crowding on the 
same plot of land that, if planted with soybeans, would feed 
more than one Chinese family.
 At the 1873 Vienna Fair, 20 varieties of soybean from 
Algeria, China and Japan were exhibited. However, these 
varieties, brought from the south, matured late. As a result, 
the soybean crop could not spread even to the environs 
of Vienna (not to mention to other localities), where Prof. 
Haberlandt’s experiments did not produce positive results.
 However, soybean cultivation became possible among 
us in 1893, when we found in Asia and then naturalized new, 
early, very high-yielding soybean varieties that do well under 
our conditions.
 We brought two soybean varieties from Asia and 
naturalized them:
 1. Black Early, which matures in 110 days in the 
Southwest krai and in 118 days in Grodno province;
 2. Brown, which matures in 100 days in the Southwest 
krai and in 110 days in Grodno province.
 Our soybean was cultivated very carefully in 
Hetmanovka in 1898, and the result exceeded every 
expectation. On 19 July 1898, students from the Novo-
Aleksandrovsky Institute, A. A. Savostyanov and B. D. 
Brutskus, visited the Hetmanovka farm. On inspecting the 
soybean plantings, they counted 133 large pods (small ones 
were not counted) on one of the fi rst specimens that came 
into their hands. Then specimens bearing about 200 pods 
were found. Since soybean pods ordinarily contain 3 beans, 
the harvest that year was 400-500 sam [sam refers to the ratio 
of beans harvested to beans planted]. Mr. Chechot believes 
that in poor soils it yields a harvest 18 sam; in average oils, 
50 sam.
 Our soybean contains 38% protein and 19% fat.
 Soybean straw contains 3.4% protein and 1.5% fat. It 
can be fed to cattle and is also an excellent fuel.
 A table compares the protein and fat content of three 
basic crops:
 Winter wheat: 0.8% protein, 0.4% fat
 Spring straw: 1.4% protein, 0.6% fat
 Soybean meal (Soyevye zhmykhi): 40% protein, 7% fat
 Soybean can be fed ground, but it is more advantageous 
to press the oil out of the soybean and use the meal as fodder.
 In brief, our soybean offers the following advantages:
 1. Soybean, especially black early [Black Early], has a 

higher yield than other plants.
 2. Soybean has greater food value than other plants, both 
papilionaceous plants [legumes] and cereals.
 3. Soybean contains no harmful alkaloids as do lupine, 
hemp, etc.
 4. Like all papilionaceous plants, soybean enriches the 
soil with nitrogen and provides excellent shade with its broad 
leaves.
 5. Soybean is not destroyed by insects, as is rape, and is 
resistant to parasitic fungi.
 6. Because of its high yield and high food value, 
soybean from one desyatina can produce as much grain as 
5-6 desyatinas of oats or barley.
 7. Soybean withstands both cold and droughts; the latter 
pertains especially to black soybean.
 8. Soybean, as a papilionaceous plant, provides an 
opportunity to engage in more environmentally correct 
farming, facilitating the introduction of crop rotation.
 9. Soybean affords the ability to transport large amounts 
of fodder in a small space. One rail car of soybean is equal in 
nutritional value to 3-4 rail cars of oats, barley, or corn.
 10. Soybean is far more benefi cial in beet plantings that 
are cereal grains, both from the standpoint of proper crop 
rotation and of preventing nematode reproduction.
 11. Soybean is superior to other oilseed plants in that it 
does not require rich, fertilized soil.
 12. Soybean produces excellent fodder not only in grain 
form. Green soybean fodder is more nutritious than alfalfa. 
At harvest, black soybean does not shed as does rape, for 
example. No bloating, as happens with clover or alfalfa, has 
been reported when animals are fed green soybean.
 13. Planting one desyatina with soybean requires only 
1-3/4 to 2 poods [1 pood = 16.38 kg] of seed when it is 
planted in rows and 2½ to 3 when broadcast. As a result, it is 
cheaper to plant soybean than other grains.
 14. No plant produces as much excellent meal (which is 
superior not only to cereals, rape, and even fl ax) as soybean 
does. We should treasure this plant as much as the ancient 
agrarian peoples of Asia value it on the basis of centuries of 
experience.
 From a report from A. E. Mangalov, captain of the 
Cossack Army:
 “After our forces occupied the Kwantung peninsula, 
our Verkhneudinsk regiment was posted in Port Arthur, 
Talienval, and Bindzo village, where we were forced to 
acquire feed for the horses from the locals, for whom 
soybean meal and green bristle grass (a kind of millet) are 
the only fodder for the local livestock. Over my two-month 
stay I was convinced that one could wish for nothing better 
than soybean meal as horse feed. Because of the meager 
supply of oats, the horses were switched to soybean rations 
in the following way: for the fi rst three days the horses each 
got 10 pounds of a mix of 3 pounds of soybean meal and 
7 pounds of oats; then for three days, 7 pounds of soybean 
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meal and three pounds of oats; fi nally they were given 10 
pounds of soybean meal per day. In addition to soybean 
meal the horses got millet straw, which, however, they ate 
with no particular relish; the horses ate the [soybean] meal 
voraciously.”
 Translated by Kathy Stackhouse.
 Note: This is the earliest document seen (Nov. 2020) that 
mentions the Brown soybean. A soybean variety by that same 
name was fi rst introduced to the USA in 1908.

613. Paillieux, Auguste; Bois, D. 1899. Le potager 
d’un curieux: Histoire, culture et usages de 250 plantes 
comestibles, peu connues ou inconnues. Troisième édition 
entièrement refaite [The inquisitive person’s kitchen garden: 
History, culture, and uses of 250 edible, little-known or 
unknown plants. 3rd ed. completely redone]. Paris: Librairie 
Agricole de la Maison Rustique. xvi + 678 p. See p. 575-625. 
Illust. Index. 25 cm. [2 ref. Fre]
• Summary: The information about soy in this 1899 third 
edition is very similar to that in the 1892 second edition, but 
the page numbers are different. Contents of section on soy: 
Introduction: Work of the Society for Acclimatization with 
soy, structure of this book, excerpts on soy from past issues 
of the Bulletin the Society for Acclimatization. Botany of the 
soybean. 1. Soy in Japan: Kaempfer’s writings, including 
miso and shoyu, Japan at the World’s Fair of 1878, miso, 
shoyu, tofu. 2. Soy in Cochin China: Black soybeans, various 
foods. 3. Soy in China: Soy oil, tofu and fermented tofu, 
soy sauce, other uses. 4. Soy in Austria-Hungary. 5. Soy in 
France: Historical, varieties, cultivation, utilization.
 The author’s full name is Nicolas-Auguste Paillieux 
(lived 1812-1898; he died on 8 Feb. 1898 at age 85). An 
illustration (non-original line drawing; p. 576) shows a 
mature soybean plant bearing many pods, plus a close-up of 
three pods to the lower right of the plant (from an original in 
J.R.F. 1882). Note: Desire Bois lived 1856-1946.
 Other related or interesting subjects (listed 
alphabetically): Adzuki (p. 224). Amande de terre: See 
Chufa. Amarantus / Amarante (p. 14-16). Arachide / Arachis 
hypogæa (p. 32-35). Chufa / Cyperus esculentus / souchet 
comestible (p. 571-75). Daikon (p. 173). Gado-gado [Salad 
with peanut dressing] (p. 224). Gobo (p. 45). Jinenjo (p. 
246). Katakuri (p. 336). Koniaku [konnyaku] (p. 289). Ko / 
kudzu (p. 300-315). Mioga (p. 396). Moyashi (from adzuki, 
p. 226). Phaseolus radiatus / azuki (p. 222-24). Pistache 
de terre: See arachide. Quinoa (p. 523-25). Udo (p. 448). 
Voandzou / Voandzeia subterranea (p. 650-53). Wasabi (p. 
420). Yama gobo (p. 496). Zingiber mioga (p. 396). Address: 
1. Honorary member of the Council of the Societe Nationale 
d’Acclimatation 2. Asst. de la Chaire de Culture, Museum 
d’Histoire naturelle de Paris.

614. Phelps, C.S. 1899. Digestion experiments with sheep. 
Connecticut (Storrs) Agricultural Experiment Station, 

Annual Report 11:204-20. For the year 1898. See p. 206-08, 
213.
• Summary: Soy bean fodder was fed green to sheep. 
Table 40, titled “Coeffi cients of digestibility of nutrients in 
different feeding stuffs and groups of feeding as determined 
by experiments with sheep” (p. 206-07) gives values for 
“Soy bean meal [probably ground whole soybeans] and 
timothy hay” and for “Soy bean fodder.”
 Digestion experiment No. 47 (p. 208, 213), for “Soy 
bean fodder (fed green),” shows the composition of the 
feeding stuffs and feces (including “heat of combustion”).

615. Shutt, Frank T. 1899. Report of the chemist. Annual 
Report of the Experimental Farms (Ottawa, Canada). p. 123-
165. For the year 1898. See p. 124, 147-48.
• Summary: The section titled “Forage plants, fodders 
and feed stuffs” (p. 124) states: “3. Soja beans as a forage 
crop for the silo. This is practically a new fi eld crop and 
has been recommended for ensiling with Indian corn to 
supply nitrogenous matter and thus make the ensilage 
nearer a ‘balanced’ ration. Analyses are given depicting the 
composition of the beans grown under different methods of 
seeding and culture.”
 The section titled “Soja Beans (Soja hispida)” (p. 147-
48) states: “During the season of 1897, this annual legume 
was fi rst tried as a fi eld crop on the Central Farm. The 
results obtained gave promise of it becoming a valuable 
fodder for siloing in conjunction with corn.” Tables show: 
(1) “Soja beans–Percentage composition of fresh material.” 
(2) “Percentage composition of legumes” (mostly in 
bloom) including soja beans, alfalfa, bokhara clover, broad 
windsor beans, cowpea, English horse beans, serradella, and 
telephone beans. Address: M.A., F.I.C., F.C.S., Chemist, 
Experimental Farms, Ottawa, ONT, Canada.

616. Vilmorin-Andrieux et Cie. 1900. Catalogue général de 
graines, ognons à fl eurs etc. Printemps 1900 [General catalog 
of seeds, fl owering bulbs, etc. Spring 1900]. Paris: Vilmorin-
Andrieux et Cie. 194 p. See p. 99-100. Jan. 1. [Fre]
• Summary: In the section on garden vegetables (au Potager) 
(p. 74), two varieties of Soja beans, Soja hispida, are listed 
as follows: (1) Extra early from Podolia (new) (extra hâtif de 
la Podolie (Nouv.)). Earlier than Soya from Etampes, and it 
matures its seeds much more easily in our climate. See also 
the Supplement. 3.50 francs per kg, 1.00 franc per 250 gm 
(#43882), or 0.60 francs per 125 gm (#43883). (2) Soja from 
Etampes (d’Étampes). Eaten like haricot beans. The ground 
seeds can be used to make a sort of bread for diabetics. 1.90 
francs per kg, 0.60 francs per 250 gm (#43902), or 0.40 
francs per 125 gm (#43903).
 In the section titled “Forage plants that are not cereal 
grains, forage roots, and industrial and economic plants 
(Plantes fourragères non graminées, racines fourragères, 
plantes industrielles et économiques”) (p. 94-102), three 
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varieties of Soja beans are listed on p. 99-100 as follows: 
(1) Soja hispida. Pois oléagineux.–yellow seeded (à grain 
jaune). Price in Paris: 80 francs per 100 kg, or 90 centimes 
(0.9 francs) per kg. “Abundant green forage, to be consumed 
when the seeds are half formed; later, ensile the entire plant 
like maize.” (2) Soja hispida–very early (très hâtif). Price 
in Paris: Not available per 100 kg; 2 francs per kg. “The 
dry seeds are very rich in oils and fats and constitute an 
excellent feed for livestock. Plant in May in lines, with 35-40 
cm between seeds.” (3) Soja hispida–black seeded (à grain 
noir). Price in Paris: 170 francs per 100 kg, or 1 franc, 80 
centimes (0.8 francs) per kg. “Same properties and same 
culture as the preceding; the seed is especially recommended 
for the feeding of horses.”
 “For Soja hispida from Podolie (new), or Soja hispida 
from Etampes, see the section on garden vegetables (au 
Potager). “The fl our of the soybean, which contains only a 
small amount of starch in comparison with cereal grains, has 
been recommended for the production of a special bread for 
the use of diabetics.”
 On p. 2 is a tribute to Henry Levêque de Vilmorin–
with an oval portrait photo, and a long list of his titles and 
memberships. He died on 23 Aug. 1899 at the age of 56, at 
Verrieres-le-Buisson (Seine-et-Oise). Below that we read 
that the House of Vilmorin-Andrieux has existed since 1781, 
always run by the fathers and sons of the Vilmorin family.
 Note: On the front cover of this catalog is an illustration 
of fl owers in bloom. On the back cover is an illustration 
of the Kaempfer iris (Iris Kaempferi) and the Vilmorin 
monogram. Address: 4, Quai de la Mégisserie, Paris, France. 
Phone: 106,86.

617. Vilmorin-Andrieux et Cie. 1900. Supplément aux 
catalogues: Liste des nouveautés 1899-1900 [Supplement to 
the catalogs: List of novelties 1899-1900]. Paris: Vilmorin-
Andrieux et Cie. 16 p. See p. 4. Jan. 2. [Fre]
• Summary: The title page of this catalog states “Vegetable 
garden plants (Plantes potagères)–Varieties that we offer for 
the fi rst time.” One soybean variety is offered on p. 4. Soja 
hispida–Extra-early from Podolia (extra-hâtif de la Podolie). 
One kilogram: 3.5 francs. #43882–250 gm: 1.5 francs. 
#43883 125 gm: 0.60 francs.
 The text continues: “The readers of the Journal de 
l’Agriculture Pratique will recall an interesting article which 
appeared last spring [63:472-73. Jan/June] on the subject 
of this soybean (ce Soja), imported recently by a Russian 
agronomic scholar, from whom we have obtained some of 
the seeds, which we have used to conduct a trial at Verrières.
 “Cultivated in comparison with the Very Early Soya of 
Etampes (le Soja très hâtif d’Étampes), which it seems to 
most closely resemble, we have confi rmed that the Russian 
variety is much earlier, which permits it to mature its seeds 
in our climate. In summary, it is a very vigorous soybean, 
with black seeds, good nutritional value, and superior size 

compared to the Etampes variety. It is a good forage plant, 
very resistant to heat, and thus recommended for the south of 
France and the colonies.
 “We repeat that the analysis has demonstrated that the 
seeds of the soybean are three times more nourishing than 
oats. Finally, its fl our, which contains only a small proportion 
of starch in comparison with cereal grains, has been 
recommended for use in a special bread for diabetics.”
 Note 1. This exact text also appeared in the 11 Jan. 1900 
issue of the Journal d’Agriculture Pratique (p. 64). Note 
2. On the front cover of this catalog are two illustrations of 
tomatoes. On the back cover is an illustration of a strawberry 
plant with abundant berries and fl owers. Address: 4, Quai de 
la Mégisserie, Paris, France.

618. Vilmorin-Andrieux. 1900. Plantes nouvelled de grande 
culture: Soja hispida extra-hâtif de Podolie [New plants 
cultivated on a large scale: An extra-early soybean from 
Podolia, Ukraine]. Journal d’Agriculture Pratique 64(2):63-
66. Jan. 11. See p. 64. [Fre]
• Summary: “The readers of this journal will recall an 
interesting article that appeared last spring [63:472-73. Jan/
June] on the subject of soya, imported recently by a Russian 
agronomic scholar. We have obtained some of the seeds and 
conducted a trial at Verrières.
 “Cultivated in comparison with the Very Early Soya of 
Etampes (le Soja très hâtif d’Étampes), which it seems to 
most closely resemble, we have confi rmed that the Russian 
variety is much earlier, which permits it to mature its seeds 
in our climate. In summary, it is a very vigorous soybean, 
with black seeds, good nutritional value, and superior size 
compared to the Etampes variety. It is a good forage plant, 
very resistant to heat, and thus recommended for the south of 
France and the colonies.
 “We repeat that the analysis has demonstrated that 
the seeds of the soybean are three times more nourishing 
than oats. Finally, its fl our, which contains only a small 
proportion of starch in comparison with cereal grains, has 
been recommended for use in a special bread for diabetics.” 
Address: France.

619. Aso, K. 1900. The chemical composition of the spores 
of Aspergillus oryzae. Bulletin of the College of Agriculture, 
Tokyo Imperial University 4(1):81-96. Feb. [5 ref. Eng]
• Summary: “Our knowledge of the chemical composition 
of the spores of fungi is still very scanty, and as regards 
their ash, no analysis whatever has thus far been made.” 
The spores of Aspergillus oryzae “can easily be obtained in 
any quantity in Japan, as the rice grains covered with the 
mycelium and the spores of this fungus form an article of 
commerce under the name of Tane-Koji or Koji-dané. I have 
preferred however to collect the spores myself, in order to 
obtain them in a pure state.
 “Aspergillus oryzae plays a great part in several 
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industries in Japan, being used not only in the manufacture 
of Sake or rice wine, but also in that of Shoyu or Soja-sauce, 
and of Miso.”
 Note: This is the earliest English-language document 
seen (April 2012) that uses the term “Soja- sauce” (or “soja-
sauce”) to refer to soy sauce.
 “This fungus contains powerful enzymes, a diastase, 
a maltase, invertase and a peptase. Oxydases appear to be 
present only in traces.”
 In the section titled “Preparation of samples” (p. 82) the 
author describes how he prepared and collected the spores: 
“Tane-kôji was prepared roughly milled rice without mixing 
any ash [in sake factories the ash of oak leaves is typically 
mixed with the rice substrate]; and when the rice grains 
became covered with innumerable spores, they were brought 
out from the cellar and the spores were separated from the 
rice grains and the mycelium by tapping on the bottom of the 
culture boxes (kôji-buta) inverted on a sheet of paper.” These 
spores “were then sifted with a very fi ne silk sieve to remove 
all impurities... This sample was exposed to air in a balance 
room for two weeks and kept in a bottle.”
 Two tables (p. 83) show the organic constituents in 
100 parts of air-dry spores, and 100 parts of dry matter. The 
latter contains 5.151% ash, whose composition is discussed 
in more detail on pages 93-96. A table (p. 95) shows the ash 
content and composition of winter wheat, paddy rice (not 
whitened), oats, soy-bean, rice (not whitened), and spores of 
Aspergillus. The latter is by far the richest in ash, potash, and 
phosphoric acid. In conclusion, the author expresses “much 
thanks to Dr. O. Loew, formerly professor in this college...”
 Note: This is the earliest English-language document 
seen (Jan. 2006) that uses the term “Soja-sauce” (regardless 
of capitalization) to refer to soy sauce. Address: Nôgakushi, 
Japan.

620. Sempolowski, A. 1900. Ueber den Anbau der Sojabohne 
[On soybean culture]. Fuehlings Landwirthschaftliche 
Zeitung 49(5):193-96. March 1. [Ger]
• Summary: The soybean (Sojabohne) (Soja hispida 
Mönch or Glycine h. Maxim.) is an annual fodder plant 
(Futterkraut) from the family of legumes. It grows in its wild 
form in East Asia (Japan, China) and is similar to the bush 
bean that is cultivated by us. Its root system is reminiscent 
of the pea but it does not demonstrate any root nodules 
(Wurzelanschwellungen), and its stem reaches a height of 
30 to 50 cm. The leaves are elongated, trifoliate, and hairy 
on the top and on the edges. The blossoms are small, plain 
in appearance, whitish or pale purple, with short leafstalks, 
and axillary (winkelständig). The stiff, greatly branched 
out stems carry pods that are 3 to 5 cm long from bottom to 
top and are a little curved at the end, the number of which 
fl uctuates from 40 to 80. The entire plant–that is the stems, 
leaves, and pods–is covered with a thick, coarse, reddish 
hair and is less exposed to animal and plant parasites than 

other crops. The seeds are spherical or egg-shaped, shiny, 
somewhat fl attened on the edges; the hilum (Nabel) is small 
and yellowish. The brown, black, or yellow colored seeds are 
among the most nutritious in the series of legumes.
 The soybean only stimulated greater interest in 
Europe after the Vienna World Exposition in 1873 where 
a large collection of soybean varieties (Sojavarietäten) 
was displayed that originated from China, Japan, India, 
and so forth. At that time, Professor Haberlandt in Vienna 
and others carried out a larger series of agronomic trials 
with the soybean in various areas of Austria and Germany 
which, however, demonstrated that the cultivation of this 
fodder plant is not worthy of recommendation in the areas 
concerned since the soybean would either mature very late or 
else not at all.
 I also carried out agronomic trials at that time with the 
soybean in the province of Posen (today’s Poznan, Poland) 
and in Congress Poland (Russisch-Polen) [also known as 
Russian Poland or the Russian Partition, part of today’s 
Poland] which, however, gave negative results in those 
vegetation areas. Farmers must therefore be advised against 
planting that fodder plant which was at one time so greatly 
praised and which, in fact, was also soon to vanish into 
oblivion Meanwhile, though, in recent times an eager apostle 
of the soybean has once again been found: the agriculturalist 
F. Owsinski [Owsinskii, Ovsinskyi, Owinsky, Ovinski] (from 
the Podolia Governorate), who was active for a longer period 
of time in East Asia and professed to have gotten to know 
earlier maturing varieties of this fodder plant. For cultivation, 
he recommends above all else two varieties: the black-
seeded and the brown-seeded. Since the soybean continues 
to be extolled with colossal promotion, especially in Russia, 
as an outstanding fodder plant, I once again carried out an 
agronomic trial at the agricultural experiment station at 
Sobieszyn (in Congress Poland) [in today’s Poland]. Within 
that context, I wanted to answer two questions: on one hand, 
the actual duration of the vegetation period of the soybean 
in our climate, and on the other hand, the value of the entire 
plant as a fodder.
 According to the fi gures from Owsinski, in 
Southwestern Russia the black-seeded soybean supposedly 
has a vegetation period of 110 days and in Western Russia 
one of 118 days, which consequently corresponds to the 
late varieties of oats or blue lupines. The brown-seeded 
soybean supposedly already matures in Southwestern Russia 
in 100 days, and in Western Russia in 108 to 110 days, but 
it delivered lower yields than the former varieties, and in 
addition, during the harvest, the seeds supposedly shattered 
[fell out of the pods] very easily.
 The soybean grows on various soils: on fertile dark 
dirt and on light sandy soils. With very fertile soils or those 
that have been freshly fertilized, it fl ourishes abundantly 
and provides more green fodder than seeds, and therefore 
under such conditions, its cultivation is not worthy of being 
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recommended. It prefers dry soils rather than wet ones. It can 
be sown with drills or with broadcast sowing (breitwürsig), 
but the former method is to be preferred. The fi eld must be 
free of weeds. Sowing with a drill requires approximately 
30 to 40 kg of seeds per 1 hectare, while broadcast sowing 
requires nearly twice that quantity. The black-seeded variety 
is sown with a row width of 40 to 50 cm, and the brown-
seeded with one of 35 to 40 cm. In the fi rst vegetation 
stage, the plant grows very slowly, and therefore the weeds 
have to be carefully destroyed and the topsoil of the fi eld 
(Ackerkrume) has to be loosened, but a hilling up of the 
soil around the plants is not necessary. After maturity, the 
soybean [plant] is pulled up with the roots or else is cut, 
and specifi cally right at the soil line, since the pods already 
start from the bottom. The harvested plants are tied up into 
little sheaves and are left lying in the fi eld for the purpose of 
thorough drying.
 The soybean has been grown since ancient times in 
India, China, and Japan, and it serves as an indispensable 
food there. Soybeans (Soja) are enjoyed there above all else 
in the form of a thick sauce that is brownish and piquant 
and is also imported to Europe in larger quantities as “shoya 
(soohu or soy)”. The best brand comes from Tokyo and is 
added to most meat dishes as a demi-glace. On top of that, 
two more soybean foods (Soja-Nahrungsmittel) are known in 
East Asia called miso and natto. Miso cheese (Miso-Käse) is 
produced from soaked soybean seeds (Sojasamen). The seeds 
are left to soak in hot water for 20 to 30 hours, and then they 
are boiled, salted, and then kept cool for a long time. The 
addition of milk during boiling supposedly improves the 
fl avor even more. The miso is ground, fi ltered, and dried, 
and soup is cooked from it or, after the addition of wheat 
fl our, rye fl our, and potato fl our, bread is baked from it. Natto 
cheese (Natto-Käse) is obtained by softening the seeds for 
fi ve hours in a cooking salt solution and then forming pieces 
out of the soft mass which are wrapped in straw and kept in 
a warm room for several days. The microbes that are found 
in the straw play a large role in the maturing and the creation 
of the characteristic fl avor of the cheese. In France, the seeds 
are treated as follows: 100 g of sugar is dissolved in 2 liters 
of water, 1 liter of seeds are shaken into the solution, and that 
is left to stand for one day. After this, the seeds are removed 
and boiled in water for 2 to 2½ hours like other vegetables. 
Once the seeds are half done, they are salted and mixed with 
butter.
 Even though the soybean is very important as a food for 
humans in East Asia, its homeland, its main value for our 
conditions in fact lies in its use as fodder according to the 
indications of Owsinski. For this purpose, the seeds are either 
ground coarsely or fi nely (geschroten oder gemahlen), since 
the whole seed is poorly digested. However, they are best fed 
in the form of oil cakes after pressing out the yellowish oil.
 The chemical composition of the soybean oilcakes 
(Soya-Oelkuchen), the pressing residues of the brown-seeded 

variety which were sent by the local experiment station, 
was the following: 9.65% water, 90.35% dry substance 
(Continued). Address: Dr., Sobieszyn [in today’s Poland].

621. Sempolowski, A. 1900. Ueber den Anbau der Sojabohne 
[On soybean culture]. Fuehlings Landwirthschaftliche 
Zeitung 49(5):193-96. March 1. [Ger]
• Summary: (Continued): A table shows the nutritional 
composition of soybean cake on a dry weight basis: 41.73% 
protein, 7.18% fat, 6.08% crude fi ber, 37.56% nitrogen-free 
extracts, and 7.45% ash.
 According to this, the soybean cakes 
(Sojabohnenkuchen) distinguish themselves through their 
high protein content and their low crude fi ber content.
 According to Owsinski, however, it is not just the seeds, 
but rather also the entire plant which supplies a very tasty 
and nutritious fodder. In China, soybeans are grown as green 
fodder as a mixed crop with oats or barley, just as with us 
here with vetch. I have repeatedly given soybeans in the 
form of green fodder to cows and horses which, however, eat 
it very reluctantly since the plant is very thickly covered with 
hair. The stems and leaves of the mature plant are very hard, 
thick, sharp, and do not provide a good fodder. On May 14, 
1898, I sowed on the local experiment fi eld–a loamy-sandy 
soil–several seeds from the original seeds for sowing with 
the following results: on September 22, I harvested from 30 
plants of the brown-seeded soybean 200 g of seeds, with 100 
g weighing 22.07 g. The height of the plants amounted to 
26 to 36 cm, and 13 to 17 pods were found on the stem. The 
vegetation period up to maturity was 140 days. On October 
5, I harvested from 23 plants of the black-seeded soybean 
208 g of seeds, with 100 seeds weighing 16.01 g. The plants 
reached a height of 30 to 55 cm, the number of pods on the 
stem was 12 to 56, and the vegetation period was 173 days.
 In 1899, I once again sowed on May 17 a larger quantity 
of the original seeds for sowing of the brown-seeded variety 
with a row distance of 40 cm, and I received 643 kg of seeds 
per hectare. The vegetation period lasted 170 days. However, 
the seeds were not completely mature and had to still 
continue drying for several weeks. In addition to these trials, 
soybean agronomic trials (Sojaanbauversuche) were also 
carried out on several neighboring estates on various types of 
soils, but with the same negative results.
 The chemical analysis of the seeds of the two varieties 
of soybeans yielded the following results: A table shows 
the nutritional composition of these two varieties. Brown: 
39.03% crude protein, 18.55% fat, and 3.48% crude fi ber. 
Black: 37.62% crude protein, 20.87% fat, and 3.86% crude 
fi ber. Nitrogen-free extracts and ash are also given for each.
 If we take into consideration the quantity of protein 
and the fat in the seeds, then we have to recognize that in 
comparison to other crops, the soybean does in fact possess a 
very high nutritional value.
 On the other hand, though, it must be urgently advised 
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to approach the new, allegedly early maturing varieties of 
the soybean with great caution, since they have still been 
tested too little to be able to praise them without further 
consideration and to spread them in general.
 Note 1. Translated by Philip Isenberg (MM, CT), Long 
Beach, California.
 Note 2. This document contains the 2nd earliest clear 
date seen for soybeans in Russia, or the cultivation of 
soybeans in Russia (14 May 1898). This is also the earliest 
document seen that describes soybean breeding in Russia. 
The source of these soybeans was Owsinski, who obtained 
them from East Asia in 1893. Address: Dr., Sobieszyn [in 
today’s Poland].

622. Sack, J. 1900. Samenstelling van Indische 
voedingsmiddelen: Eerste serie (I-L) [Composition of 
Indonesian foods: First series (1-50)]. Bulletin van het 
Koloniaal Museum te Haarlem No. 22. p. 76. March. Fold-
out table bound at the end of No. 22. [1 ref. Dut]
• Summary: This is the fi rst such table published in this 
Bulletin. The second table by J. Sack was published in 
Bulletin No. 23 (Nov. 1900). Dr. M. Greshoff supervised the 
work. The composition of fi fty Indonesian foods is given, 
with two lines of notes in one wide column after each. Each 
food is numbered: 1-50. Soy-related foods are: 15. Soybeans 
(Katjang kadelé; K.M.; Sojaboon; white soybeans). 16. 
Soybeans (Katjang kadelé; H.). Note No. 2 states: “The 
products marked with ‘K.M.’ come from the Koloniaal 
Museum; those marked with ‘H.’ [=Handel] are taken, with 
supervision, from trade.
 The composition of the fi rst soybean seeds (no. 15) are: 
Nitrogen 5.60%, protein (Nitrogen x 6.25) 35%, fat 19.20%, 
carbohydrates 10.20%, fi ber (Vezelstof) 9.40%, ash 4.36%, 
and water 15.89%.
 Also discusses: 20. Groundnuts (Arachis). Address: 
Assistent bij het Laboratorium, van het Koloniaal Museum te 
Haarlem [Netherlands].

623. Nikitin, A.F. 1900. Bobi soi i poluchaemie iz nikh 
produkty v khimiko-dieteticheskom otnoshenii [The soybean 
and its products from a chemical and dietetic viewpoint]. 
Viestnik Obshchestvennoi Gigieny, Sudebnoy i Prakticheskoy 
Meditsiny (Bulletin of Public Hygiene, Forensic-, and 
Applied Medicine) (St. Petersburg) 4(2):453-69. April. 
English-language summary in Experiment Station Record 
13(2):166 (1901). German summary in Zeitschrift fuer 
Untersuchung der Nahrungs- und Genussmittel 4:39-40 
(1901). [46 footnotes. Rus]
• Summary: An excellent summary of the Russian and 
foreign literature on soybeans. Nikitin published two of 
his own original analyses of the chemical composition of 
soybeans, plus six analyses done by Giljaranski and one by 
Lipskiy. These were black, yellow, and greenish soybeans 
from Russia, China, and Japan. He published numerous 

investigations on the nutritional value of soybeans. Lipskiy 
found, in his investigations on the digestibility of soybeans, 
that in a diet consisting exclusively of mashed soybeans, 
19.5% of the nitrogen and 19.2% of the fat remained 
undigested. The nitrogen loss is also somewhat larger than 
a diet of mashed peas, which Rubner found to be 17.5% 
undigested.
 I.G. Podoba, a researcher, made Zwieback from 
soybeans. It consisted of 11.4% water, 24.57% nitrogenous 
substances, 9.16% fat, 47.09% nitrogen-free extract, 5.10% 
crude fi ber and 4.62% minerals. Podoba gave this Zwieback 
for 4 consecutive days to fi ve children at 9:00 A.M. They 
felt full until 2:00 P.M., whereas they usually felt hungry by 
12:00 noon.
 Tables show the nutritional composition of the following 
based on various investigations: 1. Soja hispida platycarpa 
var. melanosperma Harz (black, long; 3 investigations 
{1879} by E. Wein and Kinch, plus average). 2a. Soja 
hispida tumida var. pallida Harz (yellow; 25 investigations 
{1861-1881} by Anderson, Senff, Schwackhöfer & Stua., 
Zulkowski, Mach, Ulbricht, Wildt, Schröder, Blaskowics, 
E. Wein, Weiske, Kinch, plus average, p. 456). 2b. Soja 
hispida tumida var. castanea Harz (brown; 13 investigations 
{1876-1882} by people mentioned above, plus average, p. 
457). 2c. Soja hispida tumida var. atrosperma Harz (black, 
round; 5 investigations {1872-1882} by Senff, Mach, Wein, 
Kinch, plus average, p. 457). 3. Analysis of soybeans whose 
botanical origin is unknown (17 investigations {1877-1886} 
and average, p. 457-58; Planted soybeans and harvested 
soybeans by Caplan. Tyrol “coffee bean” by Mach. Unknown 
by Wagner. From China, Hungary {Pressburg}, and Étampes 
by H. Pellet. Unknown by Carriére. From Japan and India by 
Kinch. From Japan by Meissl. Three from Japan by Kellner. 
Two from Japan (Dai-dzu) by unknown. From America by 
Jenkins). 4. Analyses of soybeans derived from other sources 
and grouped together (13 analyses, p. 458). Address: Russia.

624. Latta, William Carroll. 1900. The soy bean. Purdue 
University (Indiana) Agricultural Experiment Station, 
Newspaper Bulletin No. 84. 1 p. May 14. [1 ref]
• Summary: “The general failure of the clover crop in 
Indiana has brought to the Experiment Station numerous 
queries as to the merits of other leguminous crops. Many 
of these inquiries relate to the soy bean as a forage and 
fertilizing crop...
 “The soy bean will yield 10 to 15 bushels of grain, or 
about two tons of hay to the acre in Indiana under good 
average conditions... Soy beans grow well and mature on 
Purdue experiment station farm. Others in the State have 
grown them successfully. Farmers who do not succeed with 
clover, will do well to try soy beans or cow peas. The latter 
will be a good soil renovating crop and the former may prove 
equally advantageous as a leguminous grain and forage crop 
in a rotation composed chiefl y of cereals.
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 “The Station has no soy beans for sale or distribution. 
The seed can usually be obtained from any of the large 
seedsmen.”
 A table taken from Kansas Agric. Exp. Station Bulletin 
No. 92 compares the protein, carbohydrate, and fat content of 
soy beans, fl ax seed, linseed meal old process, bran, oats, and 
corn. Soy beans have the highest protein content (29.6%). 
The author summarizes the table: “It appears from the table 
that soy bean meal may take the place of oil meal or cotton 
seed meal in a feeding ration.” Address: Agriculturist.

625. Langworthy, C.F. 1900. Vegetable cheese. Sanitary 
Home (The) (Fargo, North Dakota) 2(3):55-57. May.
• Summary: “It is commonly believed that the Japanese, 
Chinese, and other oriental peoples live almost exclusively 
on rice, eating little or no meat... In the course of centuries 
the Japanese and Chinese have evolved the art of preparing 
substances resembling dairy products from vegetable 
sources. It is well known that beans, peas, and other legumes 
contain large amounts of protein... The soy bean, which is 
perhaps the principal legume grown in Japan and China, is 
less suited for food in its natural state.”
 “Though the soy bean is not relished when cooked in 
the ordinary way, the Chinese and Japanese prepare very 
satisfactory foods from it in ways which are unknown 
to western cooks. Bean cheese or bean curd, called by 
the Japanese tofu and by the Chinese tao hu, is one of 
the most important of these products and is prepared as 
follows: The soy beans are soaked in water for about 12 
hours and crushed between mill stones until of a uniform 
consistency. The ground material is then boiled with about 
three times its bulk of water for an hour or more and fi ltered 
through cloth. The fi ltrate is white in appearance and has 
somewhat the appearance of milk. It has the taste and 
smell of malt. Analysis shows that it resembles cow’s milk 
in composition. When heated a fi lm forms on the surface 
which in appearance suggests cream. This is dried and 
eaten under the name of yuba. As soon as the soy bean milk 
becomes cool, some material is added; for instance, crude 
sea salt, containing magnesium chlorid [chloride], which 
precipitates the proteid material, the fat being inclosed 
[enclosed] in the coagulated mass. The coagulated material 
is pressed and kneaded into small cakes or cheeses. These 
are sometimes dipped in saline solutions of curcuma to color 
them. The bean cheese cakes are sometimes eaten fresh or 
may be cooked in different ways. Often when practicable 
they are frozen. This removes a considerable part of the 
water present. As shown by analysis, the fresh bean cheese 
contains about 5 per cent of protein and 3 of fat. Ordinary 
cheese made of milk contains about 28 per cent protein and 
36 per cent fat.
 “Miso resembles tofu to some extent. It is prepared 
from cooked soy beans, which are rubbed to a thick paste 
and fermented with rice wine ferment. Shoyu is a thick 

sauce prepared from a mixture of cooked pulverized soy 
beans, roasted and pulverized wheat, wheat fl our, salt, and 
water. The mass is fermented with rice wine ferment in 
casks for from one to fi ve years being frequently stirred. 
The resulting product is a moderately thick, brown liquid, 
in odor and taste, not unlike a good quality of meat extract, 
though perhaps a trifl e more pungent. Throughout the East 
it is eaten in large quantities with rice and other foods and 
is an important source of protein. Under the name of soy 
sauce, it has been known to Europeans in India for many 
years, and is not unknown in the United States. Most of the 
soy bean products are fermented; that is, they are prepared 
with the aid of micro-organisms. The micro-organisms break 
down the cell walls and similar materials and thus the cell 
contents are rendered more accessible to the digestive juices 
at the same time peculiar and pleasant fl avors are developed. 
The manufacture of these products is of very ancient origin 
and affords an interesting, practical illustration of the use of 
bacteria for economic purposes.
 “The Chinese residents of San Francisco and other 
cities consume large quantities of these soy bean products 
and it is stated on good authority that soy bean cheese is 
manufactured in this country, though doubtless it is seldom, 
if ever, eaten by any except the Chinese.”
 Note 1. This periodical was later named North Dakota 
Farmer.
 Note 2. This is the earliest English-language document 
seen (April 2013) that uses the term “bean cheese cakes” to 
refer to tofu.
 Note 3. This is the earliest English-language document 
seen (Aug. 2013) that contains the term “soy bean milk.”
 Note 4. Dr. E.F. Ladd was a nationally-known pioneer in 
food safety and sanitation in the United States. He published 
this periodical, Sanitary Home, in Fargo and distributed 
it free of charge like an extension publication before the 
extension service was created; North Dakota State Univ. paid 
the printing and mailing expenses. Interested in home safety, 
he rewrote technical publications in a language homemakers 
could understand. He did much work with North Dakota 
food purity and chemical purity laws. Address: PhD, Offi ce 
of Experiment Stations, Dep. of Agriculture, Washington 
[DC, USA].

626. Nikitin, A.F. 1900. Maslo iz bobov soi v khimiko-
sanitarnom otnoshenii [Soybean oil from a chemical and 
sanitary viewpoint]. Vrach (Doctor) (St. Petersburg, Russia) 
21(22):674-76. [5 ref. Rus]
• Summary: This article is largely about the composition 
of soybeans, based on Nikitin’s original experiments, 
plus published results from other Russian and European 
scientists. The writer draws attention to the fact that the 
soybean deserves greater notice among the other legumes 
than has occurred thus far. Specifi cally, it contains 8 to 10% 
more nitrogenous substances and 8 to 10 times as much fat 
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as the other species of legumes and, in contrast, 20 to 23% 
fewer carbohydrates. The high fat content makes it possible 
to obtain oil from soybeans, and in consideration of its 
good progress and its great capability for yields, it could 
also fi nd greater cultivation and use in European countries. 
In Manchuria in China, a pound of soybean oil costs 5 
kopecks in Russian money (equal to 10 pfennigs). The writer 
extracted the fat from soybeans through the use of ether, and 
with the study of the fat, he received the following results 
which he compares in a table (p. 675, left column, middle) 
alongside those according to König: The following constants 
are compared:
 Specifi c gravity: 0.951 / NL (not listed)
 Crystallization point: -12.5ºC / NL
 Melting point” ca. 11ºC / 10ºC
 Free fatty acids
 Reichert-Meissl’s Number: 1.84
 NL
 Iodine number: 113.96 / NL
 Hehner’s Number: 91.70% / 92.09%. The writer makes 
reference to the fact that as a result of its crystallization 
point as well as its iodine number, soybean oil differs very 
considerably from other oils; for that reason, the addition of 
this oil to other more expensive oils can easily be shown, 
since the melting point and the iodine number would be 
substantially altered in the latter.
 This article contains a total of 10 tables. Another table 
(p. 674) shows the fat content of 12 different types of 
seeds, including soybeans (16.76-21%). Address: From the 
chemico-physical laboratory of Prof. A. Ya. Danilevskii.

627. Abel, Mary Hinman. 1900. Beans, peas, and other 
legumes as food (Revised edition). Farmers’ Bulletin 
(USDA) No. 121. 32 p. See p. 9-11. Illust. Revised Nov. 
1904. Revised Nov. 1906. [1 ref]
• Summary: A section titled “Soy Bean (Glycine hispida)” 
(p. 9-11) briefl y describes the soybean plant and the rich 
nutritional composition of its seeds. The fi rst paragraph is 
quoted from USDA Farmers’ Bulletin 58.
 Starting with paragraph 2: “This leguminous plant, 
probably native in China, is the most important legume of 
China and Japan... In the Orient this bean and the various 
food products made from it are so largely consumed that it is 
perhaps the most important food plant next to rice. The soy 
bean is eaten to a small extent boiled like other beans, but in 
China and Japan it is elaborated into a variety of products, all 
of which have a high percentage of protein, and when eaten 
in connection with the staple food, rice, which is so defi cient 
in that constituent [protein], helps to make a well-balanced 
dietary. Some one of these products is eaten at perhaps every 
meal and by rich and poor alike, especially in the interior of 
these countries, where sea food is not obtainable.
 “One of the most important of these preparations is 
shoyu, and it is the only one that has been introduced to any 

extent into other countries, where it is known as soy sauce...
 “There are also several varieties of bean cheese or 
similar products made from this legume which are very 
important foods. These are natto, miso, and tofu. Natto is 
made from soy beans that have been boiled for several hours 
until very soft, small portions of the still hot mass being then 
wrapped securely in bundles of straw and placed in a heated, 
tightly closed cellar for twenty-four hours. Bacteria, probably 
from the air or the straw, work in the mass, producing an 
agreeable change in its taste.
 “For tofu, the soy bean, after soaking and crushing, 
is boiled in considerable water and fi ltered through cloth. 
To the resulting milky fl uid 2 per cent of concentrated sea 
brine is added, which, probably by virtue of the calcium and 
magnesium salts present, precipitates the plant casein, which 
is then pressed into little snow-white tablets. It is made fresh 
every day. Tofu is sometimes cooked in peanut oil before it 
is eaten. In natto and miso the action of minute organisms 
plays an important part. In tofu there is no such action. The 
composition of a number of these products is as follows:”
 A table (p. 11) shows the nutritional composition of food 
products made from soy beans, including fresh tofu, natto, 
white miso, red miso, Swiss miso, and shoyu (2 samples).
 An illustration (non-original line drawing, p. 10) shows 
a soy bean plant with a cluster of 7 pods to its upper left 
(slightly changed from an original in Carrière 1880, p. 154).
 This bulletin also discusses (with an illustration of each): 
The bean–Broad or Windsor bean (Vicia faba). Kidney bean 
(Phaseolus vulgaris). Lima bean (Phaseolus lunatus). Scarlet 
runner (Phaseolus multifl orus). Frijole (Phaseolus spp.). 
Cowpea (Vigna catjang). Lablab bean (Dolichos lablab) and 
other common varieties. Locust bean (Ceratonia siliqua).
 The pea–Field pea (Pisum arvense). Garden pea (Pisum 
sativum). Chick-pea or gram (Cicer arietinum).
 The lentil (Lens esculenta). The peanut (Arachis 
hypogæa).
 Note 1. This is the earliest English-language document 
seen (Aug. 2013) that uses the term “milky fl uid” to refer to 
soymilk.
 Note 2. Mary Hinman Abel was not an employee of the 
USDA or of the federal government. She was a pioneer in the 
fi elds of nutrition, nutrition education, home economics, and 
popularizing science for the general public. Between 1904 
and 1913 she wrote several farmers bulletins for the USDA. 
From 1909 to 1915 she was editor of the Journal of Home 
Economics.
 Note 2. This is the earliest document seen (Nov. 2020) 
concerning nutrition education in relation to soy.
 An excerpt from The Biographical Dictionary of Women 
in Science has an entry for: Abel, Mary Hinman: “U.S. home 
economist and nutritionist. Married John J. Abel, professor 
and pharmacologist at Johns Hopkins University (10 July 
1883). Professional experience: New England Kitchen (with 
Ellen Swallow Richards, ca. 1890); Lake Placid Conferences 
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(on home economics), founding member; Journal of Home 
Economics, editor (1908-?); United States Department of 
Agriculture, writer and editor on home economics and 
nutrition; American Home Economics Association charter 
member and councilor-at-large. Honors and memberships: 
Lomb Prize, American Public Health Association, 1890. 
Died in 1938.”

628. Sack, J. 1900. Samenstelling van Indische 
voedingsmiddelen: Tweede serie (LI-C) [Composition of 
Indonesian foods: Second series (51-100)]. Bulletin van het 
Koloniaal Museum te Haarlem No. 23. p. 85. Nov. Fold-out 
table bound at the end of No. 23. [3 ref. Dut]
• Summary: This is the second such table published in this 
Bulletin. The fi rst table by J. Sack was published in Bulletin 
No. 22 (March 1900). Dr. M. Greshoff supervised the work. 
The composition of fi fty Indonesian foods is given, with 
two lines of notes in one wide column after each. Each 
food is numbered: 51-100. Soy-related foods are: 56. Black 
soybeans (Katjang kadelé itam; zwarte soja). 76. Tempeh 
(Tempé). 81. Japanese shoyu (Japansche soja).
 Also discusses: 57. Katjang poetih (Poetih [putih] means 
“white.” A note says this is a type of soybean but we think 
it is a species of Vigna). 58. Katjang ketjipir (Psophocarpus 
tetragonolobus). 67. Sesame seeds. 82. Agar-agar. Address: 
Assistent bij het Laboratorium, van het Koloniaal Museum te 
Haarlem [Netherlands].

629. Sack, J. 1900. Samenstelling van één honderd Indische 
voedingsmiddelen [Composition of one hundred Indonesian 
foods]. Bulletin van het Koloniaal Museum te Haarlem No. 
23. p. 68-73. Nov. [Dut]
• Summary: This is a detailed summary of information 
published in two fold-out tables by J. Sack, published in 
Bulletin No. 22 (March 1900) and No. 23 (Nov. 1900). Here, 
however, the 100 foods are listed in a different sequence–
alphabetically by Indonesian name.
 Soy-related foods are: 33 and 34. Soybeans (Katjang 
kadelé; Glycine). 35. Black soybeans (Katjang kadelé itam). 
84. Japanese shoyu (Soja; Japansche). 90. Tempeh (Tempé).
 Also discusses: 1. Agar-agar (Eucheuma). 36. Winged 
beans (Katjang ketjipir; Psophocarpus tetragonolobus). 43. 
Peanuts (Katjang tanah; Arachis). 81. Sesame seeds (Sesam-
zaad; Sesamum). Address: Assistent bij het Laboratorium, 
in het Laboratorium van het Koloniaal Museum te Haarlem 
[Netherlands].

630. Suzuki, V. 1900. Can strontium and barium replace 
calcium in phanerogams? Bulletin of the College of 
Agriculture, Tokyo 4:69-77. *
• Summary: A phanerogam is a seed-bearing or fl owering 
plants; also called spermatophytes. The answer to the 
question posed in the title is “no.”

631. Atwater, W.O.; Bryant, A.P. 1900. Availability and fuel 
value of food materials. Connecticut (Storrs) Agricultural 
Experiment Station, Annual Report 12:73-110. For the year 
1899. See p. 79.
• Summary: If we know the amount of nitrogen in a seed 
or plant, how do we calculate the amount of protein? In the 
USA, this document fi rst proposed the conversion factors.
 Page 79:
 Table 2, titled “Proposed nitrogen factors for the protein 
of different groups of food materials” states:
 “Animal foods 6.25
 “Wheat, rye, barley and their manufactured products... 
5.70
 “Maize, oats, buckwheat and rice, and their 
manufactured products 6.00
 “Dried seeds of legumes 6.25
 “Vegetables 5.65
 “Fruits 5.80.” Address: Chemist, Mansfi eld (P.O. Storrs), 
Connecticut.

632. Benedict, Francis G. 1900. Analyses of fodders and 
feeding stuffs. Connecticut (Storrs) Agricultural Experiment 
Station, Annual Report 12:209-18. For the year 1899. See p. 
212-18.
• Summary: Among the products analyzed was soy bean 
fodder (p. 212). The sample was taken on 25 Sept. 1899 from 
about a ton of fodder which was being cut in a silage cutter. 
A table (p. 213) shows its composition on a water-free basis 
and on a fresh basis.
 Ten samples of soy bean seed, grown in 1899, were also 
analyzed in the same way. Address: Chemist, Mansfi eld (P.O. 
Storrs), Connecticut.

633. Boorsma, P.A. 1900. Scheikundig onderzoek van in 
Ned.-Indie inheemsche voedingsmiddelen. De sojaboon 
[Chemical analysis of some indigenous foodstuffs in the 
Netherlands Indies. The soybean]. Geneeskundig Tijdschrift 
voor Nederlandsch-Indie 40:247-59. [18 ref. Dut]
• Summary: Contents: Literature review. Introduction 
(Boorsma is living in Java). Chemical composition of 
indigenous soybeans: Table giving fi gures (based on 
Boorsma’s original research) for large black, large yellow, 
small yellow, unripe or immature black soybeans, soy protein 
(eiwit in de soja) or legumine, the oil (De vette olie), analysis 
of the ash, starch, the black soybean (zwarte kedeleh), use 
of soybeans in Java and Japan. Japanese soy preparations 
(Japansche soja preparaten): Shoyu (soja) made with 
koji, tofu, yuba, miso and natto. Indigenous (Chinese) 
preparations: Tempeh (tempe kedeleh), Indonesian soy sauce 
(Ketjap–Bataviasche soja), tofu and pressed tofu (Tao-hoe en 
Tao-koan), Indonesian miso and fermented black soybeans 
(Tao-tjo en Tao-dji).
 Note 1. This is the earliest document seen (Jan. 2012) in 
any language that mentions “Tao-dji.”
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 Note 2. This is the earliest Dutch-language document 
seen (Jan. 2012) that mentions fermented black soybeans, 
which it calls Tao-dji.
 Note 3. This is the 2nd earliest document seen (March 
2009) that mentions Indonesian-style miso, which it calls 
“Tao-tjo.” This is the earliest Dutch-language document 
seen (Feb. 2009) that uses the word “Tao-tjo” to refer to 
Indonesian-style miso.
 The section titled “Japanese soy preparations” (p. 
251-53) includes descriptions of koji, tofu, dried frozen 
tofu (kori-tofu), yuba, miso and natto, as follows: Tofu is 
the Japanese name for a yellow-white to gray mass, which 
is prepared by macerating the fi nely ground up soybeans 
with water; an initial [natural] fermentation, which occurs 
alongside, creates enough acid to precipitate part of the 
protein. Then a short heating, causes as much fat as possible 
to bind to the protein, so that the liquid after fi ltration has 
a milky appearance. Through the addition of the highly 
alkaline magnesium concentrate, a by-product of making sea 
salt, the protein is precipitated, separated out by hand and 
shaped into cakes–which contain lots of water, protein and 
fat. As a side dish or in the preparation of soup, tofu is used a 
lot. To remove most of the water, it is common to freeze and 
dry the cakes in the sun afterward. Then they are called kori-
tofu.
 Note 4. This is the earliest Dutch-language document 
seen (April 2013) that mentions dried frozen tofu, which it 
calls kori-dofu.
 Yuba is an even fattier product obtained by the 
evaporation of the cream layer, that aggregates on the surface 
of the just mentioned bean milk.
 In Japan, most soybeans are processed into cheese types, 
called miso and natto [which the author confuses in the 
following].
 The cooked beans, that have been formed into a fi rm 
dough are fermented again with koji, kitchen salt and water. 
The temperature and the amount of kitchen salt, that one 
uses, affect the nature of the product [miso] and the speed 
of fermentation. Finally the mass is cooked for a long time 
in the brine, separated and shaped into cakes. The resulting 
vegetable cheese [natto] is then wrapped in bundles, of about 
500 grams, of straw, and left to its own for a few days in a 
heated space; where, according to Loew [sic, Yabe 1895, 
p. 438-39] the microbes attached to the straw cause an 
additional post-fermentation.
 The reason for the somewhat extensive attention [in 
this writing] to the latter, is that the native soybean (katjang 
kedeleh) preparations of the Dutch East Indies are, more or 
less, patterned after the Japanese.
 This excellent article contains a 4½-page description 
(the best seen to date, p. 253-58) of the traditional process 
for making soybean tempeh (Tempe kedeleh). The soybeans 
are parboiled, soaked in water for 2-3 days, drained, steamed 
in a steamer (koekesan), spread in a layer several centimeters 

thick on woven bamboo trays in shelves, and covered 
completely with banana leaves. They are then inoculated 
with the bijang, which is the “mold containing residues of a 
previous preparation.” This is mixed in here and there, then 
the trays are covered lightly with banana leaves so as to let 
in some air. “Rampant growth of the mold soon begins. In 
the evening the mass is molded a little and after two 24-hour 
periods one will obtain a coherent cake, which is cut into 
pieces and taken as is to the market.”
 The cotyledons are stuck together by a dense mycelium, 
which has grown into a somewhat white covering. According 
to Prinsen Geerligs (cited above), the name of the mold is 
Chlamydomucor Oryzae.
 During the two days of rampant mold growth, a radical 
conversion takes place in the components of the seeds; a 
lot of water, carbonic acid, and heat start to develop... A 
thermometer inserted into the fermenting mass shows a 
temperature 10-12ºC above that of the environment.
 As the preparation is fi nished, the banana leaves are 
taken away; the temperature drops slowly to normal, the 
rampant mold growth stops, and the mass dries out slightly. 
In this condition, the tempeh can be kept for several days 
without spoiling.
 When the rampant mold growth is allowed to continue 
for a third day, simply by leaving the banana leaves in place, 
the conversion will soon become much stronger as noted by 
the formation of ammonia. Also poisonous products start to 
form; a monkey, given a little bit [of overripe tempeh] among 
his other foods that day was vomiting violently one hour 
later. Thus we should admit that the stories about poisonings 
caused by various sorts of tempeh [such as bongkrek, made 
from coconut presscake] probably have some foundation. 
But there is little fear of this from soybean tempeh.
 After microscopic examination, Boorsma concluded that 
Prinsen Geerligs and others were wrong in stating that (1) 
the mold hyphae penetrate and dissolve the hard soybean cell 
walls, and (2) cellulose is decreased during tempeh (tempe) 
fermentation. He studied the chemical and compositional 
changes at four stages during a 3-day tempeh fermentation; 
a table shows his fi ndings. He observed that fats and soluble 
carbohydrates decreased substantially, while nitrogen 
decreased only slightly. He also discussed the hydrolysis 
of soybean lipids, and why tempeh is easier to digest than 
whole soybeans.
 Note 5. This is the earliest Dutch-language document 
seen (Sept. 2011) that uses the term tempe kedele or the word 
tempe to refer to tempeh.
 Note 6. This is the earliest document seen (March 2020) 
that describes how to make tempeh on a commercial scale.
 On page 258 Boorsma briefl y discusses Ketjap (which 
he called Bataviasche soja, or Jakarta soy sauce) and Tao-
hoe and Tao-koan (tofu and fi rm tofu), based on information 
from Prinsen-Geerlings (for both) and Vorderman (for 
fi rm tofu). For each he gives a nutritional composition. On 
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page 259 Boorsma briefl y discusses Tao tjo and Tao-dji 
(Indonesian-style miso and fermented black soybeans). Note 
7. This is the earliest Dutch-language document seen (Dec. 
1999) that uses the term Tao tjo to refer to Indonesian-style 
miso or tauco / taucho.
 Note 8. This is the earliest document seen (April 2001) 
that contains the term Tao-koan.
 Note 9. This is the earliest Dutch-language document 
seen (Jan. 2012) that contains the word natto.
 Note 10. This is the earliest Dutch-language document 
seen (Oct. 2012) that mentions yuba, which it calls Yuba and 
describes as een nog vetrijker product dat verkregen wordt 
bij uitdampen van de roomloog, die zich bij de zooeven 
genoende boonenmelk aan de oppervlatke verzamelt.”
 Note 11. Boorsma was a Dutch naturalist who lived in 
Indonesia in the early 1900s. Address: Netherlands.

634. Hutchison, Robert. 1900. Food and the principles 
of dietetics [1st ed]. New York, NY: William Wood & 
Company. xviii + 548 p. Plus 3 leaves of colored plates. 
Illust. Index. 23 cm. [100+* ref]
• Summary: Chapter 13, “The pulses–Roots and tubers,” 
contains a table (p. 225) titled “Composition of pulses,” 
which gives the nutritional composition (based on many 
analyses) of 13 pulses, including soy beans, soy bean fl our, 
peanuts, lentils, horse beans (dry), broad or Windsor beans, 
French beans (haricots verts), haricots (haricots blancs), 
etc. For each is given the percentage of water, proteid, 
carbohydrates, fat, cellulose, and mineral matter. Soy bean 
fl our is the highest in proteid (39.5%), followed by soy beans 
(32.9%). Peanuts are the highest is fat (44.3%), followed by 
soy beans (18.1%), and soy bean fl our (13.7%).
 Note: This is the earliest English-language document 
seen (Jan. 2019) that uses the term “soy bean fl our.” There 
is a basic description of each of the major pulses. We read 
(p. 226-27): “The Soy Bean (Glycine hispida) is the richest 
of all the pulses in proteid, and also has a large amount of 
fat, but very little starch. For this reason it is of use as a 
bread substitute in diabetes, a fl our being prepared from it 
and made into loaves or biscuits. In China and Japan it is 
extensively eaten in the form of soy cheese [tofu], and as 
various sauces and pastes [miso], all of which are rich in 
proteid and so are fi tted to supplement the defi ciencies of 
rice. It is also grown in Southern Europe.
 “The Peanut (Arachis hypogæa), although botanically 
one of the pulses, really resembles more closely the true nuts. 
Like these, it is rich in proteids and fat, and may be used as a 
diabetic food. It enters into the composition of a patent food 
know as ‘Nutrose,’ and after expression of the oil it forms 
cakes for cattle.”
 The section on diabetes has a subsection on “Diabetic 
breads” (p. 475-76) stating that gluten, the chief proteid of 
wheat, was one of the fi rst substances to be used in making 
them. More recently, oily nuts and “the soja bean” have also 

been used. Many of these breads, and especially the gluten 
breads, “are by no means free from starch.”
 A table (p. 196) compares the “composition of 
wholemeal and white bread.” Wholemeal bread contains 5 
times as much “cellulose” [dietary fi ber] as white bread, yet 
white bread contains slightly more proteid. A second table 
(based on analyses by Atwater) compares the composition 
of “white bread, brown bread, and Graham bread.” There is 
a vigorous debate as to which of these is better nutritionally. 
Also discusses: Wholemeal bread, and Graham bread. Robert 
Hutchison was born in 1871. Address: M.D. Edinburgh, 
F.R.C.P., Asst. Physician to the London Hospital and to the 
Hospital for Sick Children, Great Ormond St. [London].

635. Rivière, Charles; Lecq, H. 1900. Manuel pratique 
de l’agriculteur algérien [Algerian farmer’s practical 
manual]. Paris: Augustin Challamel. vli + xv + 1144 p. See 
p. 210, 231-32. Illust. Index. 26 cm. Series: Bibliothéque 
d’Agriculture Coloniale. [1 soy ref. Fre]
• Summary: The section on “Cultivated forage plants” 
contains a subsection (p. 231-32) on the soybean: “The 
soya pea of China (Soja Pois de Chine).–Soja hispida.–This 
legume, which is a new crop, in the form of a dwarf haricot, 
and having numerous varieties, grows to a height of about 
80 cm in soils of passable quality, but in temperate countries 
and with summer rain. It should be planted in rows 40-60 cm 
apart with variable spacing between plants, according to the 
terrain and irrigation. Planted at the beginning of spring, it is 
ready for harvest in late autumn as a grain.
 “When irrigated, the plants develop well but bear seeds 
poorly. In soil that is more or less dry, the vegetation is 
meager and of little use as a forage crop. The soybean (Le 
Soja), as a forage, is a plant for irrigated soils and, in this 
case, can be replaced advantageously by other crops.
 “This legume, though there are many constraints on 
its seed-bearing ability, is very rich in nutrients; its seeds 
contain about 35% protein and 19% oil. Here is its chemical 
composition according to an analysis made in the laboratory 
of Mr. Oliver-Lecq: Moisture (at 100-110 degrees) 8.15%, 
volatile essence at 125 degrees 3.12%, proteins 37.13%, 
organic non-protein materials 27.60%, fatty materials 
19.70%, salts soluble in water 2.93%, salts not soluble in 
water 1.37% (total salts 4.30%), total 100%.
 “In the human diet, the seeds of the soybean are of no 
interest compared to our numerous varieties of haricots and 
beans (fèves), which can be grown easily and rapidly. This 
plant has no future among indigenous crops*. (Footnote: 
*See le Soja hispida by H. Lecq. 1881. Bulletin de la Société 
des Agriculteurs du Nord).” Note: Riviere was born in 1845. 
Address: 1. Ancien Président de la Société d’agriculture 
d’Alger, Directeur du Jardin d’essai (Former President of 
the Agricultural Society of Algiers, and Director of the 
experimental garden/nursery); 2. Inspecteur de l’Agriculture 
en Algérie, Propriétaire-agriculteur.
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636. Nikitin, A. 1901. Die Sojabohne und ihre Produkte 
in chemisch-diaetetischer Beziehung [The soybean and its 
products from a chemical and dietetic viewpoint (Abstract)]. 
Zeitschrift fuer Untersuchung der Nahrungs- und 
Genussmittel 4(1):39-40. Jan. 1. [2 ref. Ger]
• Summary: A German-language summary of the 
following original Russian-language article: Nikitin, 
A.F. 1900. “Bobi soi i poluchayemiye iz nikh produkti v 
khimiko-dieteticheskom otnoshenii [The soybean and its 
products from a chemical and dietetic viewpoint].” Vestnik 
Obschestvennoi Gigieny Sudebnoi i Prakticheskoi Meditsiny 
(Bulletin of Public Hygiene of Forensic and Applied 
Medicine) (St. Petersburg) 4(2):453-69. April.
 A table shows analyses of different types of soybeans. 
Two are by the author himself, conducted on black soybeans 
from southern Russia; six are by Giljaranski on a yellow 
soybean from Russia, and yellow and black soybeans from 
China and Japan; and one is by Lipski [Lipskiy] on a yellow 
soybean from Russia. He notes that cultivation of soybeans 
has lapsed since it was not understood how to use them as 
food, but only as fodder.
 Very few investigations have been conducted on the 
nutritional value of the soybean. Lipski, in his investigations 
on the digestibility of soybeans, found in the case of an 
exclusive diet of soybean paste (Sojabohnenbreikost; 
probably made from cooked, ground soybeans) that 19.5% 
of the nitrogen and 19.2% of the fat remain undigested. 
I.G. Podoba, a researcher, made zwieback from soybeans; 
it contained 11.43% water, 24.57% nitrogenous substances, 
9.16% fat, 47.09% nitrogen-free extract, 5.10% crude fi ber, 
and 4.62% minerals. Podoba fed this zwieback to 5 children 
on 4 days for at morning tea-time. They remained satisfi ed 
until 2:00 P.M., whereas they were usually hungry by 12:00 
noon. Address: Russia.

637. Grijns, G. 1901. Over polyneuritis gallinarum. I. 
[On polyneuritis. I.]. Geneeskundig Tijdschrift voor 
Nederlandsch-Indie 41:3-110. Jan. [32 ref. Dut]
• Summary: In the Dutch Indies and Federated Malay States 
germinated beans or “tow-gay” [taugé, bean sprouts] are 
eaten raw as a common article of the diet. Note: Polyneuritis 
may be caused by a defi ciency in poultry of the vitamin 
thiamine (vitamin B-1). Address: M.D., Netherlands Indies.

638. Phelps, C.S. 1901. The soy bean as a forage and seed 
crop. Connecticut (Storrs) Agricultural Experiment Station, 
Bulletin No. 22. 20 p. April.
• Summary: Contents: Introduction. Varieties. Uses of the 
crop. The soy bean as a forage crop: As a soiling crop, as 
a silage crop, soy bean fodder compared with corn fodder 
[from “Indian corn”], proportions of nutrients in soy bean 
fodder, digestibility of the nutrients of soy bean fodder, 
comparison of the amounts of digestible nutrients in soy bean 

and corn fodders. The soy bean as a seed crop: Introduction, 
proportions of total and digestible nutrients in soy bean seed, 
feeding value of soy bean meal. Culture of the soy bean: Soil 
and fertilizers, seeding and cultivating, harvesting (use as 
a soiling crop for milch cows, growing for silage, growing 
for seed), methods of introducing the nitrogen gathering 
germs, experiments on inoculating soy beans to produce root 
nodules. Summary and deductions.
 “The soy bean is a legume... It is a native of southern 
or eastern Asia, and has been cultivated in China and Japan 
from very early times. In those countries it is cultivated 
principally for its seed, which is used as food for man... 
In this country it has been grown for many years, chiefl y 
in the South; but only within fi fteen years has it received 
much attention as a forage or grain crop in other parts of the 
country... The Storrs Station began studies on the soy bean 
in 1890, and has cultivated the crop and continued its studies 
each year since then” (p. 3).
 “Several varieties of the soy bean are grown in this 
country. They are distinguished chiefl y by the color of the 
seeds and the time of reaching maturity. The most valuable 
varieties grown in recent years were imported from Japan, 
and were brought to the attention of the farmers in this 
country by the Hatch Experiment Station of Amherst, 
Massachusetts. The three leading varieties are the early 
white, the medium early green and the medium black. The 
fi rst named produces a small plant and a rather light growth 
of seed. It is better adapted than the other varieties to rather 
poor soils, and is valuable mainly for its seed, as it produces 
a small amount of forage. The medium early green is 
valuable either as a forage crop or for its seed. It produces 
a heavy growth of leafy fodder, and will generally mature 
a large amount of seed before frost. The medium black is a 
large, leafy plant much like the medium early green, except 
that it does not produce quite as heavy yields of fodder and 
requires a little longer season in which to mature its seed” (p. 
3-4).
 Seed crop: “During the past ten years the soy bean 
has been quite generally recommended in this country as a 
valuable crop to grow for seed to be ground into meal... The 
Hatch Station at Amherst, Massachusetts, reports yields of 25 
to 40 bushels per acre...” (p. 12).
 Harvesting: “When grown for seed the crop should 
remain standing until the seeds are well matured. By this 
time most of the leaves will have dropped. The plant should 
then be pulled or cut and placed in small stooks [British 
word for shocks]. As soon as dry the crop should be hauled 
and stored in a dry place. If left in the fi eld after the pods 
become dry the seeds are liable to scatter [shatter] badly by 
the snapping open of the pods and considerable waste will 
result in case the weather is dry” (p. 15).
 “Methods of introducing nitrogen gathering germs” 
(p. 15-17). It is well known that plants belonging to the 
legume group “are able to acquire nitrogen from the air. 
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This nitrogen is taken into the plants through the agency of 
bacteria that live in the little wart-like bunches on the roots, 
known as root tubercles or nodules. The nodules are the 
home of the bacteria, and several distinct species or kinds of 
bacteria are found on the roots of different kinds of plants. It 
seems to be well proven that where the nodules are not found 
on the roots the plant does not acquire atmospheric nitrogen, 
except possibly in very small amounts. The proper species of 
bacteria for the inoculation of most of our common legumes 
are found in nearly all soils.” “The introduction of the germs 
may be brought about in any of three ways: fi rst, the spores 
of the bacteria may be carried to and introduced into the new 
soil with the seed; second, the spores may be introduced 
by mixing with the soil of the new fi eld a small amount of 
soil from a fi eld where the beans have been grown and have 
produced nodules; third, the spores may be introduced by 
gathering the dust and dirt that falls from the roots of the soy 
beans when threshed, and applying it in the soil when the 
beans are planted.”
 “Experiments on inoculating soy beans to produce root 
nodules” (p. 17-19). “The Station began to grow soy beans 
in 1890 and has grown them each year since; but for the 
fi rst three years no nodules were found on the roots. During 
this time the yields were light, unless the crop was heavily 
fertilized, and the foliage was pale yellow in color. In 1893, 
seed of the early white variety was obtained form the Hatch 
Station, of Amherst, Mass., and, at the same time, some soil 
from a fi eld where soy beans had been grown by that Station 
and where the nodules were abundant the year before. This 
soil was obtained for the purpose of introducing nitrogen 
gathering germs. Six hundred pounds were scattered over 
about one-tenth of an acre at time of planting.” By mid-
summer, the soy beans on the larger fi eld, over which the 
special soil had been scattered, had their roots covered with 
nodules; no nodules were found on the soy beans in fi eld to 
which no imported soil had been added. “The plants upon 
which no nodules were found were pale yellow in color and 
produced a light growth of seed. The plants [with nodules] 
on the larger fi eld made a vigorous growth and seeded 
heavily.”
 “The results of this test seem to indicate that the 
presence of the nitrogen gathering bacteria, as indicated 
by the abundance of nodules, increased the percentage of 
nitrogen and of protein in the seed. This experiment would 
seem to show that the presence of the nodules is not only 
accompanied by an increase in the amount of the crop, but, in 
this case at least, by an increase in the proportion of protein 
as well. The only other experiment similar to this that has 
come to our attention was made by D.H. Otis, and reported 
by the Kansas Station in Bulletin 96. In this experiment, 
however, the ripe seeds were discarded and only the stems 
and leaves were analyzed.”
 A table (p. 18) shows that the soybean seeds from plants 
having abundant nodules on the roots contained about 10% 

more nitrogen and protein (on a water-free basis) than seeds 
from the plants with few or no nodules (p. 17-19).
 Other tables show: (1) Soy bean fodder: Yields per 
acre with different types of fertilizers, 1895-1899. (2) 
Proportions of total and digestible nutrients in the fresh 
(green) substance of soy bean fodder, corn fodder, and 
corn silage. (3) Proportions of the total nutrients that are 
digestible in soy beans compared with those of other feeding 
stuffs. (4) Experiments with soy bean and corn grown for 
fodder. Estimated amounts of digestible nutrients per acre. 
(5) Composition of soy bean seed compared with that of 
other grain feeds (incl. Chicago Gluten meal). (6) Effect of 
nitrogen gathering bacteria on the percentage of nitrogen 
and protein in the seed. Address: Vice-Director of the Station 
and Agriculturist, Mansfi eld (P.O. Storrs), Tolland County, 
Storrs, Connecticut.

639. Wiener Landwirthschaftliche Zeitung (Vienna). 1901. 
Antworten und Briefwechsel: 280 Sojabohne (Soja hispida 
Mönch) [Replies and correspondence: 280 Soybean (Soja 
hispida Mönch)]. 51(38):336. May 11. [Ger]
• Summary: This is an answer to a question about soybeans.
 280. Soybean (Soja hispida Mönch) M.M. in B, 
Mähren [probably the initials of the author M.M. in perhaps 
Brno, Moravia, in today’s Czech Republic]. The soybean 
(Sojabohne) cannot be recommended for green fodder 
purposes, since it does not provide even a proportionately 
small quantity of feed, but rather this green fodder is only 
reluctantly eaten by animals because the plants are very 
tomentose (behaart) and bulky (sperrig). In contrast, the 
seeds of this plant are the richest in nitrogen of all pulse 
seeds. The content of nitrogenous substances fl uctuates 
from 36 to 38%, that of fat from 16 to 18%, and that of 
nitrogen-free extracts from 24 to 26%. We have the late 
professor at the Imperial-Royal College of Agriculture (k. 
k. Hochschule für Bodencultur) Friedrich Haberlandt to 
thank for the introduction of the cultivation of this plant 
into Austria who, on the occasion of the Vienna World 
Exhibition of 1873 found, among other seeds, those 
soybean seeds which he acquired from the exhibitions of 
China, Japan, Mongolia, Transcaucasia, and East India 
where the soybean is indigenous and started up culture 
trials. He published an essay about this in issue no. 9 of 
the Wiener Landwirthschaftliche Zeitung in 1876 and 
also published a monograph on this plant. (Footnote: 
Prof. Friedrich Haberlandt, Die Sojabohne. Erbegnis der 
Studien und Versuche über die Anbauwürdigkeit dieser 
neu einzuführenden Culturpfl anze von Prof. Friedrich 
Haberlandt, octavo, II and 119 pp., Vienna: 1878, Carl 
Gerold’s Sohn.) As a consequence of Haberlandt’s warm 
conviction for the soybean, the cultivation of this plant was 
indeed experimented with here and there both at that time 
and later on, but it was not possible for the cultivation of 
the soybean to be permanently established with us, since 
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these days, it has completely disappeared from the register 
of crops to be planted by our farmers. The soybean is a plant 
of the wine climate and its cultivation is similar to that of 
bush beans (Buschbohne). The seeds serve for both human 
nutrition and livestock feed.
 Note: Translated by Philip Isenberg (MM, CT), Long 
Beach, California.

640. Huston, Henry A.; Bryan, A. Hugh. 1901. Chemical 
composition of materials. Indiana (Purdue) Agricultural 
Experiment Station, Annual Report 13:80-88. For the year 
ending June 30, 1900. See p. 81-82.
• Summary: A table (p. 81) contains four sets of analyses 
of the composition “dwarf soy beans”; the whole beans (air 
dry, or water free), and the whole plant (air dry, or water 
free). “Samples of the beans and of the whole plant were 
received from Mr. A.F. Diehl of Leesburg.” In the beans, 
only “a little over one-fourth of the carbohydrates are in the 
form of starch.” Address: 1. Chemist; 2. Asst. Chemist. Both: 
LaFayette, Indiana.

641. Willard, J.T.; Clothier, R.W. 1901. Digestion 
experiments with Kansas feeds. Kansas Agricultural 
Experiment Station, Bulletin No. 103. p. 253-75. June. See p. 
271-74. Also in Kansas Academy of Science, Trans. 18:59-
60. 1902.
• Summary: Ground whole soybeans (called soy-bean meal) 
were fed to a steer with Kafi r-corn stover and grain. “These 
results are certainly of great interest and also of the highest 
importance to the feeder. They present the fact that soy-bean 
meal contains a higher percentage of digestible protein than 
any other feed except cottonseed-meal. Not only is this true, 
but it is very rich in fat, the most valuable food principle next 
to protein, and this fat is practically all digestible.”
 “The soy-bean meal is seen to be one of our most 
concentrated feed stuffs, being scarcely inferior to 
cottonseed-meal in protein, and exceeding it in fat, and 
being considerably superior to old-process oil-meal in both 
these respects. In carbohydrates it is practically the same as 
cottonseed-meal, but is inferior to linseed-meal. If soy beans 
can be made to yield suffi ciently well, they will become a 
most important factor in Kansas feeding.”
 A table (p. 274) shows the coeffi cient of digestibility 
of each of the major nutrients (ash, crude protein, 
carbohydrates, fat, total dry matter, etc.) in 8 feeds including 
soy-bean meal, which is the most digestible of the eight. 
Address: 1. Chemist and Director of the Station, Chemical 
Dep.

642. Mercury (The) (Hobart, Tasmania, Australia). 1901. 
Alterations in the tariff: Exemptions. Infants’ and invalids’ 
food. Nov. 30. p. 3.
• Summary: “Special preparations of... Van Abbott’s 
prepared almond fl our for diabetes, Soya fl our for diabetes, 

etc.”

643. D.A.R. 1901. Katjang-Kedelihpraeparaten [Soyfoods]. 
Orgaan van de Vereeniging van oud Leerlingen der 
Rijks Landbouwshool (see Landbouwkundig Tijdschrift) 
13(161):242-45. Dec. [Dut]
• Summary: The author wrote an article in the April issue of 
this magazine about soybean cultivation. Now he will discuss 
how soybeans are used to make foods. As mentioned in the 
previous article, soya beans as such are not good to eat, even 
boiled or roasted; they need to be processed so as to digest 
the indigestible protein; then this protein can be absorbed by 
the digestive enzymes of the stomach and intestines.
 As Japan is the soya country, we will start with the 
product that is most popular there, soy sauce, which has 
also earned its place in Europe. It is made from equal parts 
of roasted soybeans and wheat, 1-3 parts water, and much 
salt. The koji is fermented for a long time. Prof. Dr. M. 
Fesco [sic, Fesca], who provided much of this information, 
said it takes about 20 weeks to 5 years. The longest and 
slowest fermentation gives the best quality product. In Japan, 
every housewife makes her own soya sauce and there is 
competition for the best homemade soy sauce. Late-ripening 
protein-rich soybeans, called shoyu-mame, are used. In Java, 
the residue from soy sauce is used a lot, along with peanut 
presscake, for fertilizing sugar-cane fi elds.
 In the Netherlands Indies, ketjap [Indonesian-style soy 
sauce] is made solely by the Chinese. Also called Tao-yoe, 
it is prepared by covering cooked soybeans with hibiscus 
(waroe) leaves. The age and variety of the leaves is very 
important. The mold that grows produces substances 
[enzymes] that digest legumin [soy protein]. More of the 
process is described.
 Note 1. This is the earliest document seen (Feb. 2009) 
that contains the term Tao-yoe. H.T. Huang (e-mail of 25 
Feb. 2009) states: “Tao-Yoe sounds like Cantonese for 
Douyou (pinyin) or tou yu (W.-G.) which in Mandarin mean 
soy sauce, and which fi rst appeared in about 1750 in the 
Xingyuan Lu (Hsing Yüan Lu). See Huang 2000, p. 371-73.
 Star anise (Hades manies) is also added to Indonesian 
soy sauce. Some Chinese have gained a reputation for 
their knowledge of the different additives (boemboengs 
[boemboes]). 61. kg of soybeans (1 gantang or 10 katties) 
can yield 3 bottles of number 1 ketjap (which retails for 
50 Dutch cents per bottle), plus 3 bottles of 2nd extraction 
ketjap (each 40 cents), plus 3 bottles of ketjap no. 3 (which 
is little better than salt water with a light brown tint; each 20 
cents).
 The Japanese also use soybeans to make tofu (tofoe). 
Precipitated with magnesium chloride, it is a greyish-white 
dough, or sometimes yellow product. Although containing 
90% water, it is a concentrated food. A table (based on 
analyses by E. Kirch [sic, Kinch] of Tokyo) shows the 
composition of tofu and kori-tofu; the latter is made by 
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freezing tofu then thawing it. Tofu is a good product for 
vegetarians, but beware than it can act as a laxative because 
of the magnesium chloride.
 Note 2. This is the earliest Dutch-language document 
seen (Sept. 2011) with the term Katjang-Kedelihpraeparaten 
in the title; it means “Soyfoods.”
 Note 3. This is the 2nd earliest Dutch-language 
document seen (April 2013) that mentions dried-frozen tofu, 
which it calls kori-tofu.

644. Van Eck, J.J. 1901. Samenstelling van Indische 
voedingsmiddelen: Derde serie (CI-CL) [Composition of 
Indonesian foods: Third series (101-150)]. Bulletin van het 
Koloniaal Museum te Haarlem No. 25. p. 91. Dec. Fold-out 
table bound at the end of No. 25. [1 ref. Dut]
• Summary: This is the third such table published in 
this Bulletin. The fi rst and second tables by J. Sack were 
published in Bulletin No. 22 (March 1900) and No. 23 
(Nov. 1900). Dr. M. Greshoff supervised the work. The 
composition of fi fty Indonesian foods is given, with two 
lines of notes in one wide column after each. Each food is 
numbered: 101-150. Soy-related foods are: 125. Soybean 
meal (Soja-meel) from Amsterdam.
 Also discusses: 123. Katjang bogor (Voandzeia).
 Note: This is the earliest Dutch-language document seen 
(Sept. 2016) that mentions soybean meal, which it calls Soja-
meel. Address: Doctorandus in de pharmacie, Laboratorium 
van het Koloniaal Museum te Haarlem.

645. Bie, H.C.H. de. 1901. De landbouw der inlandsche 
bevolking op Java [The agriculture of the indigenous 
people in Java]. Mededeelingen uit ‘s Lands Plantentuin 
(Buitenzorg) No. 45. 143 p. See p. 97, 99, 138-43. [Dut]
• Summary: The soybean is discussed in the chapter titled 
“Cultivation of crops other than paddy rice: Cultivation 
of secondary crops (Palawidja).” Soya bean is one of the 
secondary foods served with rice, but it is mostly used to 
make soy sauce and tempeh (tempe). One variety of soybean, 
which originally came from Japan, is widely grown as a 
second crop on the wet rice fi elds (sawahs), and it is easy to 
cultivate at altitudes of 1,200 to 1,500 feet above sea level. It 
is called katjang kedele in Central and East Java, but katjang 
djepoen in Sunda or West Java (de Soendalanden; [the area 
around Bandung only]). A description of the plant and the 
method of cultivation in Java is then given. It is planted 
much more on wet rice fi elds than on dry (non-irrigated) 
fi elds (tegalans) near the rice fi elds used for vegetables and 
secondary crops. Usually the soybean seeds are planted right 
after the paddy stumps have been cut away, but sometimes 
they are planted just before or during the paddy harvest, 
and pressed into the earth under the feet of the paddy 
cutters. They are rarely weeded, excepted when the crop is 
suffocated by tall weeds. At harvest, the plants are pulled 
completely out of the ground and bound into bunches. At 

night they are stored under a specially-constructed roofed 
shelter in the fi eld, and during the day they are sun-dried on 
bamboo structures or on the ground. This takes at most 3-4 
days, if the plants are really ripe and the weather is good, 
after which the bunches are put on bamboo mats in heaps and 
threshed. To protect the seeds from damage, one preferably 
uses piece of banana tree branches which still have fi brous 
veins. The fi brous plant stems and branches are removed 
together with the soybean pods and burned on the sawah 
fi elds. Poor people fi rst sort out the pieces good enough for 
fuel and take these home. Immature green leaves are fed to 
animals. Sometimes soybeans are planted on the dikes of the 
paddy fi elds at the same time as or a few days later than the 
paddy rice. The fresh seeds from this harvest are then planted 
in the sawah fi elds after the paddy is harvested. Soybeans 
planted in this way are called katjang apitan.
 There are two varieties of soya: one has an ivory yellow 
seed coat and the other is black. The latter is used almost 
exclusively to make soy sauce; the former to make pastry 
and condiments for rice or as a vegetable (sayur; sajoer). 
Soya is cooked with salt in the green pod and eaten as a 
snack.
 The indigenous people do not occupy themselves with 
the production of soya (soy sauce) or ketjap or other products 
made from soybeans such as taoetjo [tao tjo, tauco, taucho 
= Indonesian style miso], taoehoe [tao hoe, tahu = tofu], 
taoekwa [tao koan, taokoan or takoa = fermented tofu], and 
taoetji [tao dji, tausi = fermented black soybeans]. The work 
is too involved and takes too long before the product is ready 
to be sold. Most people are too inexperienced and there is not 
enough of a market for the product.
 The only food that most people make out of soybeans 
is tempeh (témpé), which plays the same role in Central 
and East Java as does ontjom in Sunda or West Java, and is 
prepared similarly. The tempeh-making process is described. 
It takes place indoors, out of the light. Tempeh is sometimes 
cut into smaller pieces. It is usually eaten pan-fried after 
being soaked in a solution of tamarind and salt. It is also 
cooked with vegetables.
 Most soybean seeds are sold to the Chinese, who export 
them or process them to make soy sauce and other products. 
To make soy sauce, the seeds are roasted to aid in removing 
the hulls. Some people pound the seeds instead. They are 
cleaned, boiled in water, drained, spread on fl at bamboo 
trays (tampah or njiroe) and dried daily for a week in the 
wind. They are washed again then soaked for 30-40 days in 
salt water which has been boiled then cooled. This mash is 
mixed thoroughly and strained through a cloth. To the black 
liquid is added a boiled and cooled mixture of cane sugar and 
water, then the mixture is boiled until its volume is reduced 
by 20%. If the solid residue removed by fi ltering still tastes 
salty, it is put into water, kneaded and strained again. A sugar 
solution is added and all is boiled down as before to make 
second-grade ketjap.
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 To make taoetjo (tauco, taucho or Indonesian-style 
miso), the soybeans are soaked in fresh water, the hulls 
are removed, the seeds boiled and spread on bamboo trays 
to cool. Rice or glutinous rice fl our is roasted until golden 
brown, then mixed with the seeds and set aside for 2-3 days 
to ferment between hibiscus (waroe) leaves on fl at trays. 
When the mass has molded, it is sun dried for a few days 
until very hard. Note: This is the soybean koji used making 
taucho.
 Remove the leaves and put this mass of soybean koji 
into salt water. On the third or fourth day, add some yeast 
(gist) and some cane sugar syrup. Continue the soaking and 
fermentation in salt water for 2-3 weeks. Place it [in crocks] 
daily outside in the dew, taking care that no rain gets on it.
 To stimulate the fermentation, take steamed rice or 
glutinous rice that is only half cooked. Add ragi starter and 
allow it to ferment for 2-3 days until a sweet, alcoholic fl avor 
develops. This kind of fermented rice is called peujeum in 
West Java, or tapé in Central or East Java. Now add this 
fermented rice to the soybeans in salt water to enhance both 
the fermentation and the product.
 After 3-4 weeks the soybeans should be very soft like 
porridge; then the taucho is ready to be used. It is eaten raw 
with cooked or raw vegetables, or mixed with meat or rice 
dishes; other condiments are also made from it.
 Another product that the Chinese make out of soybeans 
is tofu (tahoe or tauwhoe). Soaked soybeans are ground and 
the puree is mixed with fresh water. Then a milky liquid 
(melkachtige vloeistof) is fi ltered off and coagulated. The 
Chinese use a coagulant called tjiogo (gypsum or calcium 
sulfate), which is specially imported from China and is not 
always available, even to the Chinese apothecary. It is fi rst 
burned, then cooled before being added to the milky liquid. 
The white mass which is precipitated is called tofu. A similar 
product can be made from mung beans. Address: Batavia 
(Jakarta), Java.

646. Chamberlain, Basil Hall; Mason, W.B. 1901. Handbook 
for travellers in Japan: Including the whole empire from 
Yezo to Formosa. 6th ed., revised. London: John Murray; 
Yokohama, Shanghai, Hongkong, Singapore: Kelly & Walsh, 
Ltd. ix + 577 + 94 p. “With 28 maps and plans and numerous 
illustrations.” Index.
• Summary: This 6th edition is quite similar to the 1899 5th 
edition, but with some important changes, and 41 pages of 
additional advertisements at the rear. In the concise English-
Japanese dictionary (p. 21-22): Beans–mame. Soy–shôyu, 
shitaji.
 Eastern Japan: Chôshi (Inn, Daishin): “Chôshi is noted 
for its soy, the manufacture of which may be seen at Tanaka 
Gemba’s establishment, the oldest and largest, which 
supplies the Imperial Household.”
 In the ads at the back is a full page advertisement (p. 
49) for “Higeta Soy, manufactured by G. Tanaka, Chôshi, 

Shimôsa, Japan.” An illustration shows the Higeta trade 
mark. “Higeta Soy dates from 1615 A. D. (Second year of 
Genwa).
 “Higeta Soy is honoured with the distinguished 
patronage of the Imperial Household.
 “Higeta Soy was awarded the superior medal at the 
World’s Fair at Chicago [Illinois], and gold and other 
superior medals by the Home Exhibitions.
 “Higeta Soy has an excellent fl avour and is very 
nutritious, being made of the best kind of bean, wheat, rice, 
and table salt.” A table gives a nutritional analysis.
 “Higeta Soy, not being acrid, is suited for ladies and 
children.
 “Higeta Soy can be preserved even in hot countries, 
if kept in a dark place. This fact has been proved by many 
years’ experience.” Detailed directions for use are given.
 Note: This is the earliest document seen (Feb. 2012) that 
mentions “Higeta” in connection with soy sauce. Address: 
1. Emeritus Prof. of Japanese and Philology in the Imperial 
Univ. of Tokyo, Tokyo; 2. Corresponding member of the 
Royal Scottish Geographical Society, and late of the Imperial 
Japanese Dep. of Communications.

647. Davis, Nathan Smith, Jr. 1901. Dietotherapy and food 
in health. Philadelphia, Pennsylvania: P. Blakiston’s Son & 
Co. [ix] + 372 p. Illust. 23 cm. Index. Series: This is Volume 
VI of A System of Physiologic Therapeutics..., edited by 
Solomon Solis Cohne, A.M., M.D.
• Summary: Contents: Part I–General principles of diet 
and diet in health. Part II–Diet in Disease. In Chapter 3, 
“The elements of food,” the section on “Proteids” states 
(p. 32): “Meat is not a necessity of life. Nitrogenous food 
is a necessity, but it can be obtained in suffi cient quantities 
from vegetables. An exclusively vegetable [vegan] diet will 
enable a person to do as much, at times even more work, as 
a diet containing an excessively large amount of meat, but it 
will not fi t one to meet sudden demands for great exertion. 
A mixed diet is undoubtedly the most desirable; one that 
contains a very moderate amount of meat is best.”
 In Chapter 4, on the same subject (continued), the 
section titled “Vegetarianism” states (p. 42): “Those who 
live chiefl y upon cereals, vegetables, fruits, and nuts are 
called vegetarians. These foods are with rare exceptions 
supplemented by such animal foods as milk, cheese, and 
eggs... The nitrogenous matter obtained from vegetables 
is less easily digested than that which is of animal origin; 
a much larger percentage passes from the alimentary tract 
unutilized. Few persons live entirely upon a vegetable diet. 
Those who attempt it lose vigor and show languor and 
disinclination for physical and mental work. They become 
less able to resist disease. Because a vegetable diet is an 
economical one, it has sometimes been forced upon the 
bodies of laborers, but uniformly the decrease in the amount 
of work they are able to perform more than counterbalances 
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the decreased expense of their food.” Note: The source of 
this information is not cited. How about the Chinese laborers 
who built so much of America’s transcontinental railroad? 
Research by Chittenden at a Yale University [New Haven, 
Connecticut] soon proved Davis’s statements to be incorrect.
 In Chapter 6, titled “Animal foods,” a table (p. 61) gives 
the “Comparative composition of various types of milk” 
(Source: Koenig, Chemie der menschlingen Nahrungs- und 
Genussmittel, 3rd ed. Vol. I, p. 267-362). The sources of milk 
are: Woman, cow, dog, ewe, buffalo, cat, goat, llama, ass, 
and mare–all mammals of course. Mare’s milk has the lowest 
total protein (1.3%), followed human milk and ass milk, tied 
for the 2nd lowest protein content (2.3%). Cow’s milk has 
3.5% protein (52% more than human milk), and dog’s milk 
has the highest protein content (11.2%).
 Chapter 8, titled “Vegetable foods,” contains a 
section on “Peas and beans” (p. 104-05). A table gives the 
“Composition of fresh and dried legumes...” The dried 
legumes include navy beans, frijoles, lentils, cowpeas, soy 
beans, chick-pea, peanuts, and St. John’s bread (carob bean).
 Taka-diastase is mentioned as a useful aid to digestion 
(p. 176).
 In the section on “Diet in diabetes” (p. 334-44), soya 
bread, gluten bread, almond cakes, cocoanut, and peanut are 
listed in a table (p. 340) of important ingredients in diabetic 
breads. Soya bread is said to contain from 3% to 23% 
carbohydrate and sugar.
 Nathan Smith Davis, Jr. lived 1858-1920. Address: 
A.M., M.D., Prof. of the Principles and Practice of Medicine, 
Northwestern Univ. Medical School [Chicago, Illinois].

648. Jaffa, M.E. 1901. Nutrition investigations among 
fruitarians and Chinese at the California agricultural 
experiment station, 1899-1901. USDA Offi ce of Experiment 
Stations, Bulletin No. 107. p. 1-43. [15+* ref]
• Summary: Contents: I. Nutritive value of fruits. 
Introduction. Analysis of food materials: Description 
of samples. The dietary studies: Individual studies of 6 
fruitarians, discussion of fruitarian dietaries. Digestion 
experiment with a girl: Metabolic nitrogen, balance of 
income and outgo of nitrogen.
 II. Dietary studies of Chinese. Introduction. Composition 
of food materials. Dietary studies and a discussion of 
the results of each: A dentist’s family, a Chinese laundry 
association, employees on a Chinese truck farm. Summary. 
Conclusions.
 In part I, the author studied a family of 6 healthy 
fruitarians living in California almost exclusively on fruits 
and nuts. He found that they were apparently in good health, 
although underweight. The children were somewhat smaller 
in stature than average American children of their age and 
sex. However the youngest child in this family, “and the 
only one who had lived as a fruitarian [on nuts and fruits] 
almost from infancy, was certainly undeveloped. Her bones 

were very small, although she showed no tendency toward 
rachitis. She looked fully 2 years younger than she was” (p. 
20).
 In part II, “Dietary Studies of Chinese,” the introduction 
begins: “We often hear those who recommend a vegetarian 
diet say, ‘See how much hard work the Chinamen can do, 
and they live almost entirely upon rice,’ and many believe 
that the Chinese to a great extent are vegetarians.” The 
author notes that in Japan “bean cheese [tofu], and other 
foods comparatively rich in protein which are made from soy 
beans are eaten in large quantities by all classes.” Of the 3 
groups of Chinese studied, each one ate “bean cheese” [tofu] 
and 2 of the 3 ate “dried bean cheese” [probably dried-frozen 
tofu] during the study. The food was inexpensive, costing 
an average of $0.19 per man per day. Rice was consumed in 
large amounts, but was far from being the only food eaten. 
In fact “the diet was about as varied as that in the ordinary 
American households.”
 “The Chinese studied, who are believed to be fairly 
representative of Chinese residents in California in similar 
employment, did not, as is often supposed, live almost 
entirely upon a vegetable diet. Indeed, they approached no 
nearer to such a diet than does the average American, who 
has no thought of doing without animal food.
 “Rice on an average constituted between one-half and 
one-third of the total food consumed and held much the 
same relation to the total food of the Chinese as do bread and 
other cereals, starches, etc., to the total food of the ordinary 
American family.” Address: Asst. Prof. of Agriculture, Univ. 
of California.

649. Mehta, P.R. 1901. Poona farm. Annual Report of the 
Deputy Director of Agriculture, Bombay Presidency [India], 
Being an Account of the Cultural, Dairying and Breeding 
Operations Conducted on the Government Experimental 
Farms at Poona and Surat p. 1-3. During the year ending 
31st March 1901.
• Summary: A table (p. 2) shows the area under cultivation 
for 16 crops at the Poona Farm, including the soybean.
 In the section titled “Object lessons” (p. 2-3) is 
a subsection (p. 3) which reads: “Soy bean (Glycine 
hispida).–A plot of 5 gunthas (1/8 of an acre) was devoted 
to this crop. The plants grew to the height of 2 feet and 
produced an enormous number of beans. Steps have been 
taken to grow a much larger area this season and the seeds 
have been distributed to the Experimental Farms at Surat 
and Nadiád and the Northcote Gowshála at Chhárodi near 
Ahmedabad. This leguminosæe promises to turn out a 
valuable plant for ploughing in as green manure. It also 
produces rich fodder and the beans, if the crop is successfully 
introduced in the Presidency, will make a valuable addition 
to the cattle food. Mr. Church in his food grains of India 
[Church, Arthur Henry. 1886. Food-grains of India] says 
‘very few vegetable products are so rich as this bean at once 
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in albuminoids and in fat and oil, the former constituent 
amounting to 35 per cent. and the latter to 19 per cent.’ It 
is grown extensively in China, Japan, and Northern India.” 
Address: Acting Deputy Director of Agriculture, Bombay 
Presidency [India].

650. Noorden, Carl von. 1901. Die Zuckerkrankheit und 
ihre Behandlung. Dritte vermehrte und veraenderte Aufl age 
[Diabetes and its management. 3rd ed.]. Berlin: Verlag von 
August Hirschwald. 317 p. Index. 24 cm. [Ger]
• Summary: In long “Equivalent tables for white breads,” 
under “Natural fl ours / meals” (Natürliche Mehle, p. 292) 
soybeans [meal] and gluten meal are each mentioned. 
Soybeans (Sojabohnen) contain 38% carbohydrates. India 
Soy and China Soy are mentioned as ingredients in Prepared 
meat- and fi sh sauces (p. 288); Harvey Sauce and Worchester 
Sauce are mentioned in the same paragraph.
 Soy it is not mentioned in the sections on breads and 
bread substitutes (p. 231+). Also discusses: Sesame oil (p. 
272), and almonds (Mandeln) (p. 231, 239, 289, 290) and 
almond meal (Mandelmehl) (p. 231). Address: Prof., PhD, 
Head Doctor at the State Hospital in Frankfurt am Main 
[Oberarzt am staedtischen Krankenhaus in Frankfurt a. M.].

651. Phelps, C.S. 1901. Field experiments with fertilizers. 
Connecticut (Storrs) Agricultural Experiment Station, 
Annual Report 13:34-61. For the year 1900.
• Summary: “Special nitrogen experiments on corn, cow 
peas, and soy beans [were conducted] for the purpose 
of studying the effects of nitrogen in different quantities 
and combinations in fertilizers upon the yields and the 
compositions of the crops.” These are a continuation 
of experiments started earlier. Nitrogen was used in the 
following forms: nitrate of soda, sulphate of ammonia, and 
dried blood (in organic form). Phosphoric acid (soluble) and 
potash as muriate were also used. The unfertilized soy bean 
plot had a yield of 8.3 bu/acre, compared of yields ranging 
from 13.5 to 15.6 bu/acre for fertilized plots. The total 
amount of protein produced on the unfertilized plot was only 
60% of that produced on the fertilized plots. “On the whole, 
experiments with soy beans seem to indicate that small 
quantities of nitrogen may be profi tably used in growing the 
crop when the effects on both the total yields of crop and 
the proportion of protein in the crop are taken into account... 
Mineral fertilizers are of great value” in increasing the 
yield of this crop. Address: Vice-Director of the Station and 
Agriculturist, Mansfi eld (P.O. Storrs), Connecticut.

652. Yeo, I. Burney. 1901. Food in health and disease. 8th 
ed. Chicago, Illinois: W.T. Keener & Co. viii + 592 p. See p. 
383-84, 394, 399. Illust. Index. 18 cm.
• Summary: A reprint of the June 1896 ed. Address: M.D., 
F.R.C.P., Prof. of Clinical Therapeutics, King’s College, 
London; Physician to King’s College Hospital [London, 

England].

653. Photograph of Kintaro Oshima with colleagues at 
Göttingen University, Germany. 1901? Undated.
• Summary:  This undated group photograph was taken 
at the University of Göttingen (in the town of Göttingen, 
central Germany) in about 1901, the year Peter A. Yoder 
graduated with his PhD degree. Kintaro Oshima (relatively 
short in height) is the 2nd person from the left, standing. 
The location appears to be a chemistry classroom. The photo 
was apparently taken by Peter Yoder, who studied at this 
university from 1899 to 1901, when he received his PhD 
degree. Back in the United States, Yoder worked for 20 
years as an agricultural chemist and technologist for USDA’s 
Bureau of Plant Industry.
 On the back of the photo, each of the 16 persons in it has 
signed his name and place of origin. For example: “Kintaro 
Oshima, Sapporo, Japan.” Note: He also wrote (vertically) 
in Japanese: Ooshima Kintaro, Dai Nippon Teikoku [Empire 
of Japan], Sapporo.” “B.B. Ross, Auburn, Alabama. Charles 
A. Browne, Jr., State College, Pennsylvania. A.J. Gibson, 
Queensland, Australia.” It was a multinational group: Four 
people were from Russia, two from Holland, two from 
Göttingen, and one each from Hannover, Germany, Java 
(Dutch East Indies), France, and Australia.
 Note: Oshima’s name appears in our SoyaScan database 
in nine different records from 1909 (USDA Bulletin titled “A 
digest of Japanese investigations on the nutrition of man”, 
suggesting he was in Japan at the time) to a 1914 article on 
“The presence of creatinine in beans” published in Journal of 
the Tokyo Chemical Society. The photo was sent to Soyinfo 
Center in Feb. 2008 by Chris Yoder of Michigan. Dr. Peter 
A. Yoder (born 21 Aug. 1867 in LaGrange Co., Indiana; 
died 20 July 1929 in Washington, DC; buried in Ft. Lincoln 
Cemetery, Washington, DC) was Chris Yoder’s grandfather’s 
uncle.

654. Rimini, Enrico. 1902. Il pane e le paste alimentari 
pei diabetici [Bread and pasta for diabetics]. Archivio di 
Farmacologia Sperimentale e Scienze Affi ni 1(1):30-46. Jan.; 
1(2):66-79. Feb. [22 ref. Ita]
• Summary: The fi rst part of the two-part article contains a 
long section on gluten bread, including original nutritional 
analyses and detailed information about the analytical 
process used. This bread is sold in Rome.
 Part two contains long sections on soy bread (Pane di 
soia, p. 66-72) and gluten pasta (p. 72-79), also with original 
nutritional analyses. Address: Dott., Laboratorio Chimica 
dello Sanita, Ministero dell’Interno [Italy].

655. Peter, A.M. 1902. 3. Analyses of forage plants from the 
plots. Kentucky Agricultural Experiment Station, Bulletin 
No. 98. p. 51-61. Feb. 25. See p. 52-53, 56-57.
• Summary: This chapter consists mostly of a table with 
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the following columns: Station number, name of plant, 
composition of the air-dry sample (percent): Water, ash, 
protein, fi ber, nitrogen-free extract, fat, phosphoric acid, 
nitrogen, potash, when gathered.
 An insert (p. 53) titled “Erratum” states: “Analyses Nos. 
9297 and 9298 on pp. 52 and 53 are of roots of soy bean, not 
cow peas, and should have been printed on pp. 56-57.”
 On p. 56-57 are 15 analyses of soy beans, the whole 
plant of several varieties, and different seeds. They were 
gathered from Aug. 1900 to July 1901. One group of seeds 
(#9360) was from plants without tubercles, whereas the next 
four groups of seeds were from plants with tubercles.
 A second table (p. 59) gives the “Average digestion 
co-effi cients of some forage plants” including Soja bean 
hay and meal. A digestion co-effi cient is given for each of 
the following plant components: Dry matter, protein, fi ber, 
nitrogen-free extract, and fat. Address: Chemist, Lexington, 
Kentucky.

656. Osborne, Thomas B. 1902. Sulphur in protein bodies. J. 
of the American Chemical Society 24(2):142-47. Feb. [1 soy 
ref]
• Summary: The section titled “Glycinin” states (p. 149): 
“The greater part of the soy bean is glycinin, a globulin 
described in a paper previously published” in this journal 
(vol. 20, p. 149). The total sulphur is glycinin is 0.710%.
 The section titled “Gliadin” states (p. 150): “Gliadin, 
soluble in alcohol of 70-80 per cent., is one of the most 
abundant proteins of the wheat kernel.” Gliadin, on average, 
now appears to contain 1.027 per cent of total sulphur, and 
0.619 per cent of loosely combined sulphur. From these 
determinations the author calculated the probable molecular 
weight of gliadin.
 The section titled “Amandin” states (p. 149): “Amandin 
is the most abundant protein in the seeds of the almond and 
peach.” Details are given. Address: Lab. of the Connecticut 
Agric. Exp. Station.

657. Sawa, S. 1902. Note on Hamananatto, a kind of 
vegetable cheese. Bulletin of the College of Agriculture, 
Tokyo Imperial University 4(5):419-20. March. [1 ref. Eng]
• Summary: “This peculiar product is prepared from soy-
beans, as are also two other kinds of vegetable cheese 
manufactured in Japan, the Miso and the Natto; but it has 
a different fl avour and taste, and lacks the slimy character 
of the common Natto. It is manufactured only in the central 
provinces of Japan–especially in those of Mikawa and 
Totomi, from which it fi nds its way all over the country. It 
has an agreeable salty taste and a peculiar odor somewhat 
resembling that of the fresh crust of brown bread. There 
is not any mycelium discernible with the naked eye. The 
soy-beans composing it form no compact mass, and are 
of a brown colour with a thin layer of a salty taste and a 
somewhat sticky consistency.

 “In preparing this product, the soy-beans are well 
washed, boiled to softness, spread on straw mats, and 
mixed with wheat fl our (6 liters fl our to 10 liters soy-
beans). Moldfungi will now develop, but soon afterwards 
this mixture is exposed to the direct sunlight for three days, 
probably to kill the fungi, and is then put into fl at tubs. After 
12-13 days some common salt and ginger are added. The 
entire mass is then kept in tubs under pressure for about 
thirty days.
 “A portion, carefully freed from the pieces of ginger and 
particles of straw mats used in its manufacture, was dried, 
pulverized and sifted through a 0.5 mm sieve. I found the 
chemical composition of the dry matter to be as follows: 
Albuminoid nitrogen 3.57%. Crude fat 3.44%. Crude fi bre 
6.87%. Total carbohydrate excluding cellulose 8.40%. 
Total ash, including salt added 18.54%. The fresh sample 
contained 44.73% water and 55.23% dry matter.
 “There exist at least three different kinds of bacteria in 
this product. The most numerous colonies on agar are of two 
kinds.” A detailed microbiological description is given.
 Note 1. This is the earliest document seen, and also the 
earliest English-language document seen (Jan. 2019) that 
contains the word Hamananatto (or “Hamanatto”).
 Note 2. This is the earliest English-language document 
seen (Jan. 2012) that uses the word “sticky” to describe 
natto.

658. Towar, J.D. 1902. Cowpeas, soy beans and winter vetch. 
Michigan Agricultural Experiment Station, Bulletin No. 199. 
p. 165-74. April. Reprinted in Annual Report 1902, 15:222-
30.
• Summary: Summary at beginning of Bulletin: “1. Cow 
peas, soy beans and winter vetch are successful new legumes 
for Michigan and give promise of valuable usefulness as 
feeds and green manure... 4. Soy beans are a little more 
hardy than cow peas, growing with stiff, erect stalks, but 
treated like cow peas... 7. Soy beans ripen their seed and 
shed their leaves as soon as frosts come. The seeds, being 
very rich in protein and fat, give promise of becoming a 
substitute for linseed and cotton-seed meal.”
 “With Hellriegel’s discovery in 1888 that the 
leguminous plants through microorganisms on their 
roots were capable of assimilating nitrogen from the soil 
atmosphere, came at once great prominence to crops of this 
family as soil improvers and stock feeds.”
 A table (p. 169) gives a compositional analysis of 
various feeding materials, including the digestible nutrients 
in 100 pounds (protein, carbohydrates, ether extract), the 
fertilizing elements in 100 pounds (nitrogen, phosphoric 
acid, and potash), and the “Nutritive ratio.” Details are given 
for the following: Soy beans, soy bean hay, and soy bean 
straw.
 The section titled “Soy beans (Glycine hispida)” (p. 
171-74) discusses the soybean and its promise for Michigan:
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 “The name Soy bean is used more commonly than 
Soja bean, although either is correct. The Soy bean came 
originally from Japan in the early part of the last century, 
but has received no particular attention in this country until 
within the past dozen years. It has, however, a more extended 
reign in the northern states than the cow pea, being a little 
more hardy and ripening its seeds in a shorter season. The 
Soy bean grows in an upright branching stalk from one 
to three feet high. The growth of leaves is quite luxuriant. 
They are irregular in shape and drop off when the plants 
become ripe. The numerous pods are fl at, brown and fuzzy, 
containing from two to four seeds. The beans are fl attened, 
round, about the shape though smaller than the navy bean, 
and vary in color according to the variety. There are a great 
many varieties of this plant, from the dwarf which grows 
short stalks, bearing great quantities of small seeds, to the 
long branching sorts having a tendency to climb, and which 
do not produce their seeds in northern latitudes. The Soy 
bean will grow well on any of our Michigan soils, although 
it responds to good soil, moisture and favorable conditions 
for growth. On light sandy soil it develops an immense 
growth of root tubercles and will make a growth far in 
advance of any non-leguminous plant. If given a good supply 
of moisture during the fi rst six weeks of its growth, it will 
withstand and continue to grow vigorously during the severe 
summer drought. It, like the cow peas, should be sown after 
the danger of spring frosts, and will probably give the best 
returns when sown in drills, with the seeds 
dropped singly about three inches apart, 
the rows being from two to two and a half 
feet apart.
 “Mr. Edward E. Evans of West 
Branch, Michigan, who has been growing 
Soy beans for green manure, forage, and 
seeds, writes regarding their culture as 
follows:
 “’On rich soils cow peas and true peas run to vines, 
producing very little seed. On such soil the Soy produces 
a proportionately larger crop of both plant and seed. In 
growing soys the same general rules that apply to white 
fi eld beans should be followed. It must be borne in mind, 
however, that Soys form their fi rst pods about four or fi ve 
inches from the point at which the seed was planted. For this 
reason they should be covered only deep enough to insure 
germination. They can be planted with a corn or bean planter, 
or grain drill. I use an Empire drill with bean attachments, 
planting three rows 28 inches apart. The ideal Soy bean 
planter will drop single beans three or four inches apart. This 
seeding will require eight to sixteen quarts per acre, varying 
with variety and size of beans.’”
 “The method of harvesting the crop will depend 
somewhat upon the use to which it is put. If to be used for 
soiling, it may be cut with the mowing machine or scythe as 
soon as the pods begin to appear. For the silo, it will be better 

to give the plants time for complete growth, though not allow 
them to reach the mature state, when the seeds will become 
hard and liable to shell. This would also be the time to cut 
for hay. If grown for seed, it is better to allow the crop to 
ripen and drop its leaves. The straw, of course, when the crop 
is about to mature, as will be seen in the table of analyses, 
will be of little value as feed. Mr. Evans writes in regard to 
harvesting as follows:
 “’If for seed, the crop should be harvested when most 
of the leaves have fallen off, preferably in damp weather to 
avoid shelling. A week of rain will not injure the beans... For 
soiling, they may be cut at any time after the pods commence 
to form; for the silo, when pods attain their full size, but 
before they harden. Most varieties can be harvested with the 
bean harvester, but it will be found necessary to keep the 
shears sharper than for common beans. The mower can be 
used, but the reaper is much better. In cutting for ensilage, 
the self binder is the best machine, and it is easier to handle 
the crop and run it through the cutter.’”
 “There are a great many varieties of Soy beans and their 
number is gradually increasing. Unfortunately, the naming 
of the varieties of this new plant has become badly mixed. 
There are a number of different sorts which will thrive well 
in our Michigan latitudes.” They are: Early Yellow Soys, 
Medium Green, Early Black. “Five samples of Soy beans 
were analyzed by the chemist of the Experiment Station this 
season...”

 A table (p. 173) shows the nutritional composition of 
these fi ve varieties (capitalized as follows):
 Extra early black [Extra Early Black].
 No. 2. medium early green [Medium Early Green].
 No. 3 medium early black [Medium Early Black].
 No. 4 Ito San or medium early yellow [Medium Early 
Yellow].
 Medium early yellow [Medium Early Yellow].
 Others who grew soy beans in Michigan were: Mr. T.T. 
Higgins of Dailey, Cass county; Mr. A.M. Todd of Pearle, 
Allegan county; and Mr. John Dunning of Cassopolis. Those 
who have fed Soy bean-meal in Michigan are Mr. G.W. 
Buckalew of Allen, Hillsdale county; Mr. Walter Vetterly of 
Battle Creek.
 Note 1. This is the earliest document seen (April 1997) 
that uses the word “Soys” to refer to soybeans. Mr. Edward 
E. Evans of West Branch appears to have coined the word.
 Note 2. This is the 2nd earliest document seen (Oct. 
2020) that mentions Mr. Edward E. Evans, a pioneering 
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soybean breeder and seedsman of West Branch, Michigan.
 Note 3. This is the earliest document seen (Nov. 
2020) that mentions the soybean variety Ito San (one of 
two documents). “Ito San” is never mentioned by name in 
the early USDA inventories or publications titled Foreign 
Seeds and Plants Imported by the Section of Seed and Plant 
Introduction, USDA, Inventory.
 Note 4. This is the earliest document seen (Nov. 2020) 
which states that the soybean variety Ito San is the same 
as the variety Medium Early Yellow. At least 40 other 
documents in the SoyaScan database also mention Medium 
Early Yellow, and many state that it is the same as Ito San.
 Note 5. This is the earliest document seen (Nov. 2020) 
that mentions the soybean variety Extra Early Black (one of 
two documents).

659. Guy’s Hospital Gazette (London). 1902. Diabetes. 
Clinical lecture by Dr. Hale White, June 4, 1902. 16:289-98. 
July 19. Series 3. See p. 297.
• Summary: “Another point in the treatment of diabetes is 
that fats are particularly useful. Many a diabetic is given too 
much meat and not enough fats. They bear fats very much 
better than anything. I need not go over the various foods 
which are given in these cases. The substitutes for bread 
which contain little carbo-hydrate are gluten bread, soya 
beans, cocoa-nut fl our, almond fl our, plasmon, and these are 
those frequently met with in England.”
 Note: “For the shorthand notes of this lecture we are 
indebted to the Editor of the Clinical Journal.”

660. Brugia, -. 1902. La soppressione e la sostituzione 
alimentare del mais come profi lassi della pellagra [The 
suppression and substitution of corn in the diet as a means 
of preventing pellagra]. In: Atti del Secondo Congresso 
Pellagrologico Italiano [Proceedings of the Second Italian 
Congress on Pellagra]. 359 p. Held 26-28 Maggio May], at 
Bologna. [Ita]*
• Summary: Brugia conducted numerous experiments using 
soy fl our in bread. Ruata & Testoni (1907, p. 715) quote his 
fi ndings at length. Address: Italy.

661. Atwater, W.O. 1902. Analyses of fodders and feeding 
stuffs. Connecticut (Storrs) Agricultural Experiment Station, 
Annual Report 14:165-178. For the year 1901. See p. 166, 
172-78.
• Summary: Tables show: (81) “Composition of samples of 
fi eld crops with different fertilizers in the plot experiments 
of 1901.” Gives the composition of 22 samples of soy 
bean seed in terms of both water-free substance, and fresh 
substance. The average for water-free substance: Nitrogen: 
6.79%. Protein (N x 6.25): 42.45% (p. 174). Page 172 
explains that samples “6533-6542 were the early white 
[Early White] variety grown in the special nitrogen fi eld 
experiments of 1901... Nos. 6543-6554 were the medium 

early green [Medium Early Green] variety grown in the soil 
tests of 1901.”
 (82) “Composition of fodders and feeding stuffs 
analyzed 1900-1901. Calculated to water content at time of 
taking sample.” Includes two values for Corn and soy bean 
ensilage (p. 175), and three values for soy bean seeds (p. 
176).
 (83) “Composition of water-free substance of fodders 
and feeding stuffs analyzed in 1899-1900.” Includes two 
values for Corn and soy bean ensilage (p. 177), and three 
values for soy bean seeds (p. 178).
 Under milling and by-products (p. 170-71) are several 
references to “Chicago gluten meal” “cream gluten meal,” 
“National gluten feed,” etc. Address: Director of the Station.

662. Boorsma, P.A. 1902. Toelichting voor hen, die met 
de uitvoering van het Reglement op de voeding in de 
Landsgevangenissen of met de controle de leverantie van 
voedingsmiddelen belast zijn [Toelichting voor hen, die 
met de uitvoering van het Reglement op de voeding in de 
Landsgevangenissen of met de controle de leverantie van 
voedingsmiddelen belast zijn]. Batavia: Landsdrukkerij. See 
p. 13, 18. [Dut]*
• Summary: “Toelicht. v. h. Regl. op de voeding” enz., blz. 
13, 18”
 Spelled out “Toelichting voor hen, die met de uitvoering 
van het Reglement op de voeding in de Landsgevangenissen 
of met de controle de leverantie van voedingsmiddelen belast 
zijn. Batavia Landsdrukkerij, 1902
 aanhalen = to quote enz., blz. 13, 18”
 Translation (by Google): Explanation for those who 
implement the rules on the food in the national prisons of 
with the control of the supply of food.”
 2014 Dec. 30–I e-mailed Wageningen librarian asking 
for a complete citation.
 Keep this: In this booklet Boorsma gives the percentage 
of tempé as follows: Nitrogen 1.65% [multiply by 6.25 to get 
protein = 10.3%]. Protein 10.9%. Fat 5.6%. carbohydrates 
1.1%. Fiber -. Ash 0.55%, Water 66.6%.

663. Dalbey, D.S. 1902. Pork production in Illinois. Illinois 
Agriculturist 6:74-80. [2 ref]
• Summary: Includes fi gures of increase in weight and value 
of hogs pastured on soybeans for a summer. “The results of 
these experiments plainly indicate the value of cow-peas and 
soy-beans for hogs both as green feed and mature seed.” A 
table (p. 76) shows the composition of American hog feeds, 
including “soy beans” which yield 35 bu/acre of seeds, 2,100 
lb/acre of green fodder, and 1,873 lb/acre of dry matter. They 
give the largest amount of protein and have the best (lowest) 
nutritive ratio (1:1.18). Address: Univ. of Illinois, Class of 
1902.

664. Henderson (Peter) & Co. 1902. American farmer’s 
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manual (Mail-order catalog). New York, NY: Orange Judd 
Co. 33 p. 27 cm.
• Summary: The date, 1902, appears at the upper left on 
the front cover. Two bold boxes, each 2½ by 2 inches, 
introduce the contents of this publication: (1) “Henderson’s 
special grass mixtures for hay and permanent pastures.” (2) 
“Henderson’s superior seeds of grasses, clovers, cereals, 
forage plants, root crops, etc., etc., etc.” A horizontal photo 
shows many cows grazing in a fi eld.
 Page 1 proclaims: “’Blood will tell’ in seeds... as 
well as in animals.” The company president is now Chas. 
Henderson. In a large circle with three black hands pointing 
to it is written: “Henderson’s superior seeds are procurable 
only direct from us! We no longer supply through dealers, 
store-keepers, etc. By only supplying the planter direct we 
protect many customers who have had inferior Seeds, etc., 
foisted upon them as ‘Henderson’s.’”
 The top one-third of page 23 states: “Soja or Soy Beans: 
Valuable for either fodder or grain. Procurable only from 
Peter Henderson & Co., New York.
 “Early Green.–These beans have attracted much 
attention in recent years on account of their high feeding 
qualities, but all were too late to be of value in the Northern 
States. This variety has proved its earliness and value in the 
Northern States by not only producing large fodder crops, 
but ripening the seed as far north as Massachusetts. They 
are worthy of a place on every farm, either as a grain crop 
or fodder crop to feed green, or for the silo. The grain is the 
richest known vegetable substance, and when ground and 
fed to cattle gives a milk richer and better than cotton seed or 
other meal. Planted in rows 2½ feet apart, with 6 to 8 plants 
to the foot of row, requiring about half a bushel per acre, they 
yield 15 to 20 tons per acre of fodder exceedingly rich in 
fl esh formers. For green feed, use from time of blossoming 
till pods are well fi lled; for the silo, cut as soon as most 
of the pods are well fi lled, and cut into ½-inch to 2½-inch 
lengths. They are soil enrichers, gathering nitrogen from the 
air in the same manner as clover, the roots being crowded 
with tubercles, which give them this power. 15 c. lb., $1.25 
peck, $4.00 bushel.
 “Late–Being nearly a month later than the early variety 
offered above, should not be used north of Virginia. $1.00 
peck, $3.00 bushel.”
 An illustration shows an Early Soja Bean plant with 
many leaves and pods, plus a small bunch of pods to the 
upper left of the plant.
 The bottom two-thirds of the page is titled “The 
‘Henderson’ ensilage combination: A complete, balanced 
feed ration grown on the farm. The left column explains that 
that combination is soy beans and millet. “But the American 
farmer can now, by the aid of the Soja or Soy Bean, grow on 
his own farm, at small cost, a combination which furnishes a 
wholesome, economical and complete feed for milch cows. 
This combination is composed of two parts corn or millet 

to one part Soja Beans, grown separately, but mixed, when 
fi lled in the silo... We recommend all farmers to plant this 
year at least an acre or two of Soja Beans, to test and prove 
for themselves the value of the combination, and we are 
confi dent that, thereafter, all who try it will each year grow 
a larger acreage. Planted in the latter part of May in latitude 
of New York the Beans are ready for harvesting in about 100 
days.”
 The right column is a long excerpt from an article by 
Wm. P. Brooks, Professor of Agriculture, Massachusetts 
Agricultural College, dated Nov. 25th, 1898. He writes: 
“The combination of Corn or Millet, and early Soja 
Beans, in suitable proportions, certainly puts it within the 
power of the farmer to produce silage, which makes more 
nearly a perfectly balanced fed for dairy cows than any 
other combination with which I am acquainted. This will 
be evident from the table below, which shows the most 
generally accepted standard for the feeding of the cow, 
and the composition of different kinds of silage. It will 
be seen that the millet and soy bean silage contains the 
various nutrients in nearly the same proportion called for 
in the standard. The nutritive ratio, that is the proportion of 
digestible fl esh formers (albuminoids) and digestible heat 
producers (carbohydrates and fat), called for by the standard, 
is 1:5.7. In the millet and soy bean silage, it is 1:6.0.”
 The Peter Henderson author lived 1822-1890.
 Note: This is the earliest document seen (Nov. 2020) 
that mentions the soybean variety Early Green. Since the 
name of this variety is written only once, and in all uppercase 
(capital) letters, we cannot be certain that “Early Green” is 
being used as a true varietal name rather than as a descriptive 
term. Address: 35 & 37 Cortlandt St., New York, New York.

665. Thompson, William Gilman. 1902. Practical dietetics: 
With special reference to diet in disease. Second edition, 
enlarged and thoroughly revised. New York and London: D. 
Appleton and Company. xxiii + 828 p. See p. 152, 164, 676. 
Index. 23 cm.
• Summary: In the chapter titled “Vegetable Foods” we 
read (p. 152): “Soya bread is made from an oily pea which 
grows in China and Japan, and is used by diabetics, for it 
contains over one third part of gluten and but 1.17 per cent of 
glucose.”
 Page 164: “The soy bean is the chief legume of China 
and Japan, where it furnishes the necessary protein to add to 
a rice diet. From its vegetable casein several varieties of bean 
cheese [tofu] are made.”
 Also discusses: Nestle’s Food (p. 150-51). Granose (p. 
151). Gluten and the amount of gluten in wheat and various 
wheat products, pasta, and rye bread (p. 136, 145, 151-53, 
161, 676). Sago (p. 158). Diastase and malt extracts (p. 159-
60). Erbstwurst, or pea sausage (p. 163-64). Peanuts (p. 165, 
191, 198; peanut oil is used mainly to adulterate or imitate 
olive oil, which is more expensive). Almonds (p. 190-91, 
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198, 674). Oleomargarine and Butterine (p. 196).
 The fi rst U.S. edition was published in 1897 
(copyrighted 1895). A third edition was published in 1905 in 
New York and London, and a fourth edition in 1909 (xxvi + 
928 p.). The author lived 1856-1927. Address: M.D., Prof. of 
Medicine in the Cornell Univ. Medical College.

666. Vorderman, Adolf G. 1902. Analecta op bromatologisch 
gebied. IV. [Writings on mold-fermented foods. IV.]. 
Geneeskundig Tijdschrift voor Nederlandsch-Indie 42:395-
431. See p. 411-31. [10 ref. Dut]
• Summary: Describes the “ontjom” and “tèmpé” [he 
spells the word tempeh with these two accents throughout] 
processes, including ontjom beureum [a Sundanese food 
made from boengkil katjang (bean waste or okara) and 
Monilia sitophila mold], onggok, and tempe-kedele. He 
describes two ways of making tempeh that he saw. The fi rst 
is the well-known one in which soybeans are fermented 
between banana leaves. In the second way the soybeans are 
wrapped in a banana leaf to form a package about 20 cm (8 
inches) long and 7 cm (2.8 inches) wide, then wrapped in 
a djati (jati) leaf. These packages are stacked in a bamboo 
basket covered with sacks for 24 hours, then taken out and 
spread on the fl oor to cool for another 24 hours.
 He also describes: Tempe bongkrek katjang; same as 
ontjom beureum [okara onchom] except that a Rhizopus 
mold is used. Ontjom bodas; same as tempe bongkrek 
katjang except that another Rhizopus mold, not similar 
to Oryzae, is used. Tempe bongkrek kelapa (from South 
Banjoemas [Banyumas]); Quite similar to ontjom beureum, 
it is made from pressed coconut and inoculated in the old 
leaves from tempe kedele. It is eaten mostly by poorer 
people because of its lower price. Tempe morrie made with 
Soempiaoeh type soybeans (from Banjoemas) and coconut 
residue pressed 3 times. The soybeans are treated like soy 
tempe up to the laroe [laru] process. Then they are mixed 
with coconut presscake, which has been washed, steamed, 
and inoculated with ground bibit leaves on which there 
is Rhizopus oryzae. Finally it is packed in the skin of the 
banana stem to make long slender rods, and fermented. 
Tempe enthoe, from South Bagelen, is made from coconut 
(no soy) wrapped in a banana stem. Tempe tjenggereng is 
made with coconut presscake (called gatok in Banjoemas) 
and ragi, no soy; “This tempeh has, like the tempeh bongkrek 
kelapa, led to several cases of fatal food poisoning. Dagé 
[Dage, Dageh] is made with bacteria rather than molds on 
a substrate of oilseed cakes, primarily pressed coconut, 
sesame seeds, or peanuts.” The last page contains detailed 
illustrations (drawings) of Rhizopus species from Ontjom 
bodas and Rhizopus oryzae from tempe kedele, each 
magnifi ed 60 times.
 Note 1. This is the earliest Dutch-language document 
seen (June 2013) that mentions okara, which it calls boengkil 
katjang.

 Note 2. This is the earliest document seen (Dec. 2020) 
that mentions and correctly describes tempeh bongkrek, 
which, for the sake of clarity, he describes as tempeh 
bongkrek kelapa.

667. Pozzi-Escot, Emm. 1903. Chimie de l’industrie du soja 
[Chemistry of the soy sauce industry]. Revue Generale de 
Chimie Pure et Appliquee 6(3):64-69. Feb. German-language 
summary in Chemisches Central-Blatt 1903(1):849-50. [3 
ref. Fre]
• Summary: “The manufacture of soja [soy sauce] (which is 
also called shojou or miso) forms one of the most important 
industries of Japan. It is obtained by fermentation of the 
soybean (du haricot-soja), wheat and koji, with the aid of 
certain molds.” Soja is widely consumed in Japan and also 
widely exported. “It is a condiment more than a food, and 
it serves in place of salt in most culinary preparations. The 
average Japanese consumes 50-80 cc/day.
 The production reached 2,307,844 hectoliters in 1893, 
and today it surpasses 2.5 million hectoliters, bringing in 
more than 6 million marks to the government [in taxes]. 
Today the number of brewers surpasses 11,000; it was nearly 
10,000 in 1897 and 10,600 in 1900. One of the factories in 
Tokyo employs 250 workers and produces 50,000 hectoliters 
each year. The author has become friends and communicated 
with two professors in Tokyo, Dr. Oscar Loew (Prof. of 
Agricultural Chemistry at Tokyo University) and K. Aso.
 Three tables (by Murai 1897, by Nagai and Murai, and 
by Prinsen-Geerligs 1895) give the composition of shoyu 
(the fi rst two tables are each based on two analyses).
 Noting that many erroneous works have been published 
on the manufacture of soja [soy sauce], the writer proceeds 
to describe the process as he understands it, based largely 
on Japanese publications–but also with many mistakes. The 
process has four main steps: 1. Preparation of the wheat or 
soybeans. 2. Preparation of the soja koji. 3. The fermentation 
process. 4. Extraction and sterilization. The total process 
takes 1-2 years. He concludes with some ideas for improving 
the process by reducing the fermentation time. He would 
heat the soy sauce during fermentation and add alcohol. 
Address: In charge of pure chemical research at the labs., 
Malzeville, France.

668. Osborne, Thomas B.; Harris, Isaac F. 1903. Nitrogen 
in protein bodies. J. of the American Chemical Society 
22(4):323-53. April. [45 ref]
• Summary: This article begins: “To properly differentiate 
and classify the protein bodies it is necessary to employ 
some method based on the structure of their molecules... 
Until recently, knowledge regarding the structure of the 
protein molecule has been chiefl y obtained by detailed study 
of the decomposition products resulting from boiling the 
protein with strong acids.”
 In the section titled “Phaseolin” (p. 336-37), Osborne 
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argues that adzuki beans and soy beans probably do not 
contain phaseolin. A table (p. 337) shows the percentage 
of nitrogen in the different forms of phaseolin in soy 
bean, adzuki bean (Phaseolus radiatus), and kidney bean 
(Phaseolus vulgaris). Address: Lab. of the Connecticut 
Agric. Exp. Station.

669. S.E. 1903. Correspondance: No. Leroux, 6055 
[Correspondence: Leroux, No. 6055]. Journal d’Agriculture 
Pratique 67(22):708. May 28. [Fre]
• Summary: This is the answer to a letter written by a Mr. 
Leroux of France. “We do not see why oil peas [soybeans] 
(pois oléagineux, Soja hispida) will not succeed at your 
location. The seeds must be planted as soon as there is no 
longer fear of frosts. They germinate in all types of soils, 
provided that these soils contain enough phosphoric acid 
and potash. Try planting in deep soils and apply manure 
containing all the elements.”

670. Sack, J. 1903. Samenstelling van Indische 
voedingsmiddelen: Vierde serie (CLI-CC) [Composition of 
Indonesian foods: Fourth series (101-200)]. Bulletin van het 
Koloniaal Museum te Haarlem No. 28. p. 160. May. Fold-out 
table bound at the end of No. 28. [1 ref. Dut]
• Summary: This is the fourth such table published in 
this Bulletin. Dr. M. Greshoff supervised the work. The 
composition of fi fty Indonesian foods is given, with two 
lines of notes after each. Each food is numbered: 151-200. 
Soy-related foods are: 163. Soybeans (Soja-boonen, gele; 
Glycine). Address: Assistent bij het Laboratorium, van het 
Koloniaal Museum te Haarlem [Netherlands].

671. Close, C.P. 1903. Orchard cover crops in Delaware. 
Delaware College Agricultural Experiment Station, Bulletin 
No. 61. 32 p. June 1.
• Summary: In section I, titled “Experiments in 1901-2,” 
pages 13-14 discuss soybean plantings in combination 
with cowhorn turnips at Newark. In the section titled 
“Experiments at Magnolia in 1901-2” is a subsection (p. 
15) on “Soy bean,” which was seeded at the same time as 
the cowpea. “It is a little more vigorous and robust than the 
cowpea. It will stand much more frost than the cowpea.”
 In the section titled “Experiments at Woodside 1901-2” 
is a subsection (p. 17) on “Soy bean.” The tests were made in 
a young bearing plum orchard. “The soy bean did very well 
and made a good, thick covering from 20 to 24 inches high 
October 10.” A photo shows the soy beans nearly 3 feet high 
on 18 Oct. 1901.
 In the section titled “Experiments at the experiment 
station in 1902-03” are two subsections on soy (p. 21-22): 
“Soy beans 90 pounds per acre” and “Soy beans 45 pounds 
and Canada peas 1 bushel per acre.”
 In the section on “Experiments at Magnolia in 1902-
03” are three subsections on soy (p. 23-24): “Soy beans 

15 pounds and dwarf Essex rape 9 pounds per acre.” “Soy 
beans 80 pounds and rye 30 pounds per acre.” “Soy beans 40 
pounds and hairy vetch 50 pounds per acre.”
 Tables I and II (p. 29-30) give information compiled 
from Bulletin 60 on chemical analyses of cover crops. 
Details on the composition of 6-8 cover crops (incl. soy 
beans, alfalfa, and cowpeas) are given. Recommended 
seeding rates (p. 32): Soy bean 90 lb; hairy vetch 20 lb and 
cowpeas or soy bean 45 lb; turnips 12 oz and soy beans or 
cowpeas 40 lb; rape 4 lb, soy bean or cowpeas 40 lb, and rye 
20 lb. Address: M.S., Horticulturist, Newark, Delaware.

672. Grandeau, Louis. 1903. Composition du soja hispida: 
Récolte en vert.–Fourrage sec [Composition of soja hispida, 
the soybean: Harvested green or dry forage]. Journal 
d’Agriculture Pratique 67(27):9-11. July 2. [Fre]
• Summary: G. Lechartier has made a complete study of the 
composition of the soybean and compiled his results into a 
table which gives detailed chemical analyses of the stems, 
leaves, and pods of green forage and of dry forage of Soja 
d’Etampes (1900); three varieties of soybean seeds–Soja 
d’Etampes, black soybeans, and yellow soybeans (Joulie). 
Another table shows the weight of 100 liters and the number 
of seeds per kilogram for the following soybean varieties: 
Yellow seeded Soja d’Etampes, early black soybeans from 
Podolie [Podolia], yellow soybeans, and black soybeans. 
Soja d’Etampes has the largest seeds (7,400/kg), whereas 
black soybeans have the smallest (12,200/kg). Address: 
France.

673. Grandeau, Louis. 1903. Les exigences minérales du 
Soja hispida [The mineral requirements of the soybean]. 
Journal d’Agriculture Pratique 67(28):38-41. July 9. [Fre]
• Summary: Ten tables give detailed chemical analyses of 
the mineral content of the stems, leaves, and pods of soybean 
plants (grown in Bretagne) in their green and in their dry 
states. Similar analyses are given for 4 varieties of soybean 
seeds in their green and in their dry states: Soja d’Etampes, 
yellow soybeans, black soybeans, and early black soybeans 
from Podolie [Podolia]. These analyses are compared with 
those of Lechartier published in this journal in the issue of 2 
July 1903. Note: The latter article is by L. Grandeau.

674. Penny, Charles L. 1903. Cover crops as green manure. 
Delaware College Agricultural Experiment Station, Bulletin 
No. 60. 44 p. Aug. 19.
• Summary: The “soja bean” is one of the cover crops tested. 
The following tables include fi gures for soja beans: (1) Yield 
and composition of portion of crops above ground. (2) Yield 
and composition of roots. (3) Yield and composition of entire 
crop–tops and roots. (4) Money valuation of green manures. 
(5) Relative yield of tops and roots. (p. 13) Estimated money 
valuation of the three constituents (nitrogen, potash, and 
phosphoric acid; as of 11 Nov. 1901). (6) Moisture content of 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    369

© Copyright Soyinfo Center 2021

surface soils. (7) Moisture content of sub-soil.
 Note: This is the earliest English-language document 
seen (July 2002) with the term “green manure” in the title in 
connection with soybeans. Address: A.M., Chemist, Newark, 
Delaware.

675. Hitier, H. 1903. Le soja hispida [Soja hispida, the 
soybean]. Journal d’Agriculture Pratique 67(49):746-47. 
Dec. 3. [Fre]
• Summary: In the session of 18 Nov. 1903, Mr. Foëx 
noted that Soja hispida, which serves as both an industrial 
and a forage plant, also furnishes a very favorable food for 
diabetics. Its seed contain high levels of protein, oils, and 
phosphates, and very little starch. At the Montpellier School 
of Agriculture, Mr. Foëx cultivated soya as a forage plant; 
the animals were very fond of it. But despite very careful 
cultivation at Montpellier, the soybean never gave yields 
near those presently obtained in China and Japan. What 
could be the causes of this inferior production? In examining 
the roots, the author can fi nd no traces of root nodules 
(bactéroïdes), which are found on the roots of all other 
legumes cultivated in France. These soya bacteria apparently 
do not exist in local soils. In order to inoculate local soils, 
Mr. Foëx is having some soil containing the debris of 
soybean roots sent from Japan. He will notify the Society of 
the results obtained in growing soybeans under these new 
conditions.
 Mr. Schribaux observes that there are many species and 
races of root nodule bacteria. It is important to fi nd the right 
type for each host plant. Address: France.

676. Nagel, Oskar. 1903. On vegetable protein. J. of the 
Society of Chemical Industry (London) 22(24):1337-38. Dec. 
31.
• Summary: This landmark paper was presented on 20 Nov. 
1903 at a meeting held at the Chemists’ Club in New York. 
The author divides vegetable protein into two main types: 
Albumin and casein. “For making vegetable casein, which 
in its solubility, viscosity, and other properties, is equal to 
milk casein, I use soy-bean, which until now has not been 
used in chemical industries. This seed, being the richest 
casein-containing seed produced by nature, and at the same 
time exceedingly cheap, can be imported from China in any 
quantity desired. It contains 12-18 per cent. of an excellent 
edible oil largely used in the Orient, and 30-40 per cent. 
casein.”
 To make this “casein” he extracts the oil nearly 
completely from fi nely ground soybeans using benzene or 
any other solvent in an apparatus ordinarily in use for that 
purpose, and mixes the meal with a 5% solution of sodium 
carbonate and warm water (30-35º). “The solution is then 
fi lter pressed. The casein is now precipitated from the fi ltered 
alkaline casein solution, with continuous stirring, by means 
of rennet or a 5 per cent. solution of hydrochloric acid. 

The precipitated casein is fi ltered, washed, and dried in a 
steam-heated room at as low a temperature as possible. The 
benzene is removed in the extraction apparatus mentioned 
above, from the solution of oil and benzene, obtained in the 
fi rst part of the process, and used over again.”
 Note 1. This is the earliest document seen (Nov. 2017) 
that discusses industrial utilization (“in chemical industries”) 
of soy protein. However, it does not discuss any specifi c 
uses for this “casein” (protein) obtained from soybeans. 
Yet the author notes above that the albumin, extracted from 
sesame or rape-seed oil-cake “can be satisfactorily used for 
cotton printing” and the oil obtained as a by-product of the 
albumin extraction from sesame or rape-seed, “owing to its 
richness in free fatty acids... is an excellent material for the 
manufacture of soap.” “The extraction of albumin from pea 
nut [peanut] is very much interfered with by a carbohydrate 
present in the seed–probably inulin.”
 Note 2. This is the earliest English-language document 
seen (Dec. 2017) that uses the term “vegetable casein” to 
refer to a type of soy protein. It is also the earliest document 
seen concerning the etymology of isolated soy proteins.
 Note 3. This is the earliest English-language document 
seen (Nov. 2017) with the term “vegetable protein” (or 
“vegetable-protein”) in the title–in connection with soy.
 Note 4. This is the earliest document seen (Aug. 2003) 
that describes the use of benzene or any other solvent to 
extract the oil from soybeans. Address: Dr., New York.

677. Semenow, N. 1903. Soja hispida [The soybean]. 
Vestnik Zhirovykh Veshchestv (Bulletin of Fat Products) (St. 
Petersburg, Russia) 4:211-13. [Rus]*
• Summary: In Manchuria, where the soybean is known 
as Huangdou (“yellow bean”), it is widely cultivated and 
gives a good yield. An oil pressed from the soybean is 
widely employed for food uses, while the nitrogen-rich 
residue becomes an excellent feed for cattle. Even in Russia, 
according to Owinski, the soybean has been successfully 
acclimatized. A table gives the percentage composition of 
the soybean in comparison with peas and common beans. 
The soybean contains (average of 16 analyses): Water 9.49% 
(range: 6.69-15.20%). Proteins 34.30% (range: 25.94-
40.19%). Fat 17.67% (range: 16.21-20.53%). Nitrogen-free 
extract 28.44% (range: 24.61-34.59%). Crude fi ber 4.79% 
(range: 4.37-5.58%). Ash 5.31% (range: 4.50-8.82%). The 
soybean has much more protein, fat and ash (minerals) than 
peas or common beans.
 Note: The title of the Russian-language periodical means 
“Journal of Fatty Material” A German-language summary 
appears in Zeitschrift für Untersuchung der Nahrungs- und 
Genussmittel (1 Nov. 1906, p. 562).

678. Armsby, Henry Prentiss. 1903. Principles of animal 
nutrition: With special reference to the nutrition of farm 
animals. New York, NY: J. Wiley. vii + 614 p. Index. 24 cm. 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    370

© Copyright Soyinfo Center 2021

[ soy ref]
• Summary: Because this is a book about the principles of 
animal nutrition, rather than a practical book about livestock 
feeding, little information is given about particular feeds. In 
Chapter 1, the section titled “Proteids” discusses the factor 
used to covert the percentage of nitrogen in a seed into the 
percentage of protein. “Ritthausen, a prominent German 
authority, concedes that the factor 6.25 should be discarded, 
and suggests the use of 5.7 for the majority of cereal grains 
and leguminous seeds, 5.5 for the oil and lupine seeds, and 
6.00 for barley, maize, buckwheat, soja-bean, and white bean 
(Phaseolus), rape, and other brassicas.” This is the only place 
that the soja-bean is mentioned.
 Also discusses briefl y in other chapters: Peanut cake, 
peanut oil, and wheat gluten. Henry Prentiss Armsby lived 
1853-1921.
 Note: Other pioneers in this fi eld, whose work is 
discussed in this book, include: Atwater, Gilbert and Lawes, 
Kellner, Kühn, Liebig, Pettenkofer, Ritthausen, Rubner, E. 
Voit, and E. Wolff. Address: State College, Centre County, 
Pennsylvania.

679. Benedikt, Rudolf; Ulzer, Ferdinand. 1903. Analyse der 
Fette und Wachsarten. Vierte, erweiterte Aufl . [Analysis of 
fats and waxes. 4th expanded ed.]. Berlin: Verlag von Julius 
Springer. xii + 941 p. See p. 622-23. Illust. Index. 24 cm. [2 
soy ref. Ger]
• Summary: In Chapter 12, titled “Description of individual 
fats and oils,” under “Fluid fats (Flüssige Fette)” in the 
section on “Non-drying and weakly-drying plant oils” is 
a subsection titled “3. Sojabohnenöl.” Many constants 
are given for this oil, and after each the source of the 
information–either (1) Morawski and Stingl, or (2) De Negri 
and Fabris.
 Also discusses: Lecithin from plants and animals (p. 54). 
Linseed oil (p. 572-600). Hemp seed oil (p. 606-08). Sesame 
oil (Oleum Sesami, Huile de sésame, Gingili oil, Sesame oil, 
Teel oil, Olio di sesamo; p. 641). Almond oil (p. 667-71). 
Ground-nut, Earth-nut, Pea-nut oil (p. 672-79, 694).
 Rudolf Benedikt lived 1852-1896. Address: 1. Prof. 
an der k.k. technischen Hochschule; 2. Prof. und Leiter 
der Versuchsanstalt fuer chemische Gewerbe am k.k. 
Technologischen Gewerbemuseum. Both: Vienna, Austria.

680. Blyth, Alexander Wynter; Blyth, Meredith Wynter. 
1903. Foods: Their composition and analysis. A manual for 
the use of analytical chemists and others. 5th ed. With an 
introductory essay on the history of adulteration. London: 
Charles Griffi n and Company, Ltd.; New York, NY: D. Van 
Nostrand Co. xxv + 616 p. See p. 184, 356. Index. 23 cm. 
The 1st ed. was 1882. [1 ref]
• Summary: This book begins with a very interesting 46-
page essay of the history of food adulteration in England, 
France, and Germany, including a history of English 

legislation (from 1860) to deal with this problem, a history 
of the present scientifi c processes for the detection of 
adulteration, and the present law in England concerning 
adulteration of food. History has witnessed the adulteration 
of many common foods, including bread, honey, milk, 
cream, butter, cheese, tea, coffee, cocoa, alcoholic beverages, 
spices, oils, etc. Coffee, for example (p. 17), began to be 
adulterated almost immediately after its introduction–
especially with chicory. In 1718 the fi rst legislation against 
this practice was enacted, followed by a broader act in 1803.
 In the section on “Peas” is a subsection titled “Chinese 
peas” (p. 184) which defi nes them as “A pea or bean much 
used in China in the form of cheese, is the Soya hispida.” 
A table gives the composition of three samples of Chinese 
peas” according to G.H. Pellet. A footnote on this page 
states: “The pea-cheese [tofu] is considered, in China and 
Japan, a very important food.” A brief description of the 
process for making this greyish-white cheese, coagulated by 
plaster and magnesium chloride, is given, followed by a table 
showing its general composition–according to Julien and 
Champion (Industries de l’Empire Chinois).
 Note: This is the earliest English-language document 
seen (April 2013) that uses the term “pea-cheese” to refer to 
tofu.
 The section titled “Margarine” (p. 272-73) discusses 
how it is manufactured and its constituents–followed by a 
long section (p. 274-305) on the “Analysis and adulteration 
of butter.”
 The section on “Coffee” (p. 346-63) gives analyses of 
the true coffee bean, roasted and unroasted. Chicory is still 
the main adulterant. The subsection titled “Microscopical 
detection of adulterations in coffee” contains a table (p. 356; 
based on J. Moeller [1886], Mikroskopie der Nahrungs- 
und Genussmittel) that shows the length and breadth of the 
palisade layers of eleven legumes used to adulterate coffee–
including “Soya” and “Lupine.”
 Also discusses: Adulteration of almond oil (p. 505-07), 
and of olive oil (p. 509-13–with sesame oil, arachis oil, etc.). 
The Margarine Act of 1887 (p. 589-90). Act regulating the 
sale of horsefl esh / horsemeat for human food, 1889 (p. 591). 
Address: 1. M.R.C.S., F.I.C., F.C.S., Medical Offi cer of 
Health and Public Analyst for the Borough of Marleybone; 
Public Analyst for the County of Devon; Barrister-at-Law 
(London, England).

681. Boehmer, C. 1903. Die Kraftfuttermittel, ihre 
Rohstoffe, Herstellung, Zusammensetzung, Verdaulichkeit 
und Verwendung, mit besonderer Beruecksichtigung der 
Verfalschungen und der mikroskopischen Untersuchung 
[The concentrated feeds, their raw materials, production, 
composition, digestibility, and use, with special consideration 
for their adulteration and microscopic investigation]. Berlin: 
Verlagsbuchhandlung Paul Parey. xi + 650 p. Illust. Index. 23 
cm. [Ger]



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    371

© Copyright Soyinfo Center 2021

• Summary: In Section 4, about the legumes and their 
by-products, soybeans (die Sojabohnen, Saubohnen) 
are mentioned three times and soybean cake 
(Sojabohnenrückstände, which is imported) is mentioned 
once in the introduction (p. 314), but not in the body of the 
chapter. However note that in the table on p. 315 Saubohne is 
said to be Vicia faba.
 Note: Böhmer divides all legumes into two groups: (1) 
Those with a high starch content and low fat content, such 
as peas, broad beans (Vicia faba, Saubohnen), vetches (Vicia 
sativa, Wicken), etc. and (2) Those which contain little or 
no starch and generally have a very high fat content, such as 
lupins and soybeans.
 Also discusses: Hemp and hempseed cake, linseed and 
linseed cake, lupins, peanuts and peanut cake, sesame seeds 
and sesame cake, and the lecithin content of some seeds 
and oilcakes–not including soybeans (p. 628). Address: Dr., 
Leipzig, Germany.

682. Koenig, Franz Joseph. ed. 1903. Chemie der 
menschlichen Nahrungs- und Genussmittel. Vol 1. 
Chemische Zusammensetzung... Ed. 4 [The chemistry of 
human foods and delicacies. Vol. 1. Chemical composition... 
4th ed.]. Berlin: Verlag von Julius Springer. 1535 p. See vol. 
1, p. 97-98, 595-600, 638, 651-53, 1463, 1483-84, 1509. [31 
ref. Ger]
• Summary: Summaries of early studies on the chemical 
composition of soybeans and various soyfoods, plus 
some original studies. Commercial sauces and Japanese 
shoyu (p. 97-98). Cites: Wein, Kinch, Anderson, Senff, 
Schwackhöfer & Stua, Zulkowski, Mach, Ulbricht, Wildt, 
Schröder, Blaskovics, Caplan, Pellet, Carriere, Kellner, 
Jenkins, Becke & Cosack, Kornauth. Soybeans in Russia: 
Nikitin, Giljaranski, Lipski [Lipskiy] (p. 1483-84). Address: 
Geh. Reg.-Rath, o. Professor an der Kgl. Universitaet und 
Vorsteher der Agric.-Chem. Versuchsstation Muenster in 
Westphalia, Germany.

683. Lechartier, G. 1903. Étude sur le soja hispida: Culture et 
composition [Studies on Soja hispida, soybeans: Culture and 
composition]. Annales de la Science Agronomique Francaise 
et Etrangere 1:380-96. 2nd Series, 8th year. [2 ref. Fre]
• Summary: Contents: Introduction. Results of trials, year 
by year, from 1897 to 1901. Trials using the black soybean. 
Trials using the Étampes soybean. Soybeans as a food or 
feed: Harvested as green forage, two tables (natural vs. 
dry state) showing the chemical composition of Étampes 
soybeans in 1900 (p. 386), three tables showing the chemical 
composition of various parts of the plant (stems, leaves, 
pods, entire plant). Chemical composition of the seeds (two 
tables for 3-4 varieties; yellow Étampes, early black Podolie, 
yellow, black) (p. 389). Mineral composition (two tables, 
natural vs. dry state) of soybean plants (stems, leaves and 
pods) and seeds (four varieties). Principal minerals contained 

in soybean plants harvested with full pods (p. 395). Summary 
and conclusions.
 In 1890 Dr. A. Menudier, president of the general 
syndicate of agricultural expositions of Charante-Inferieure, 
pointed out in the Journal de l’Agriculture (1891) that this 
seed, the soybean, could be used with success in confections 
or in bread for diabetic diets. Dr. Menudier indicated that he 
had obtained soybean yields of 1,800 kg/ha (26.6 bu/acre), 
and he published analyses made by Mr. Joulie of the seeds 
and the hay.
 Mr. Lechartier supervised early French tests on soybeans 
(yellow, black, Étampes, and early black Podolie [Podolia]) 
from 1897 to 1901 at an experiment station in Brittany 
(Bretagne). Note: Bretagne is a province on the far western 
tip of France, at a northern latitude just below that of Paris. 
Rennes is a large city in eastern Bretagne, at the junction of 
the Ille and Vilaine rivers. The actual trials were made under 
the direction of Mr. Hérissant (Herissant), director of the 
practical school of agriculture of Trois-Croix (École pratique 
d’agriculture des Trois-Croix).
 During the fi rst year (1897) they planted three varieties 
(yellow, black, and early) on May 5. The early variety, cut 
on Aug. 3, attained a height of 75-80 cm. It yielded (per 
hectare) 21,000 kg of green forage which, when air-dried, 
gave 5,200 kg of soybean hay. The black variety, cut on Aug. 
13, reached a height of 80 to 130 cm. It yielded 31,000 kg/ha 
of green forage, which furnished 8,000 kg of hay. The yellow 
variety, harvested on the same date, never grew taller than 95 
cm. It yielded 28,000 kg of green forage and 7,500 kg/ha of 
hay. These results from the fi rst year were encouraging, so 
new trials were planned. (p. 381-82).
 In 1900 Lechartier and Herissant tested the infl uence 
of different combinations of chemical fertilizers, measured 
the yields of green forage, hay, and seed, and conducted 
extensive chemical/nutritional analyses on the leaves, stems, 
pods and seeds. They found that the non-seed parts of the 
plant were very rich in oil–containing about 2-3 times as 
much as other comparable plants.
 Summary and conclusions (p. 395-96): “The soybean 
is a legume which, in the climate of Brittany, can furnish 
20,000 to 30,000 kg/ha (8.9 to 13.4 tons/acre) of good 
quality green forage. Planted in April, the plant can be 
consumed in September. It resists drought well. The most 
nutritious part of the forage comes from the [seed-fi lled] 
pods which constitute about one-third the weight of the 
total plant. The pods contain more albuminous materials 
[proteins] and fatty materials [lipids] than the stems and 
leaves, which constitute the rest of the harvest. This forage is 
very much sought after by cattle/livestock.
 The seeds are especially rich in albuminoids [proteins] 
and fatty materials. From this double point of view, it 
prevails over the leguminous seeds. We were able to harvest 
1,500 to 1,800 kg/ha (26.6 bu/acre) of seeds. However the 
soybean does not mature completely in Brittany during 
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cold, humid years. The cultivation of soybean seeds would 
be more advantageous in those provinces of France which 
enjoy a drier and warmer climate, i.e. they should be planted 
further south.
 From the viewpoint of the minerals, we have verifi ed 
that, between the various parts of the plant–the stem, leaves, 
pods, and seeds–the normal differences are found resulting 
from the migrations which operate during the vegetative 
stage toward the organs destined for plant reproduction.
 A harvest of 2,000 to 3,000 kg/ha of green forage 
removes the following from the soil: Phosphoric acid 32-48 
kg/ha. Lime (chaux) 125-188 kg/ha. Magnesia (magnésie) 
41-62 kg/ha. Potash (potasse) 71-106 kg/ha.
 These numbers correspond to the weight of 
superphosphate ranging from 200 to 300 kg and of potassium 
chloride up to 200 kg.
 The plant is rich in nitrogen. The crop contains 100-
150 kg/ha, but the quantity of nitrogen fertilizer to be 
applied appears not to be more than 100 to 200 kg/ha of 
nitrate of soda (nitrate de soude). Address: Director, Station 
Agronomique de Rennes [France].

684. Noorden, Carl von. 1903. Diabetes mellitus [Diabetes 
mellitus]. In: Thomas Lathrop Stedman, ed. 1895-1903. 
Twentieth Century Practice: An International Encyclopedia 
of Modern Medical Science by Leading Authorities of 
Europe and America: 21 volumes. New York: W. Wood and 
Company. 845 p. See Vol. 21, “Supplement.” p. 127-49. 
[Ger]
• Summary: This chapter, revised from Vol. II, begins: 
“In 1895 I published an article on diabetes mellitus in the 
Twentieth Century Practice of Medicine, Vol. II. At that time 
I endeavored to present in a concise but complete manner 
the most important points with respect to the pathology of 
this disease. The greatest weight, however, was laid upon the 
treatment of the disease which I sought to present in a more 
comprehensive and practical manner than had hitherto been 
done. That article was published simultaneously in Germany 
in the form of a monograph (Die Zuckerkrankheit und ihre 
Behandlung, Berlin, Verlag von Aug. Hirschwald) which 
during the past year has reached its third edition. In this 
place I shall endeavor to communicate the advances which 
have been made in the pathology and treatment of diabetes 
between the fi rst and third editions of my monograph. My 
experience with this disease has markedly increased since 
1895, as in the interim I have treated over two thousand 
diabetics, nearly one-half of whom have been under careful 
clinical observation for several weeks in my private clinic 
and the city hospital of Frankfort-on-the-Main [Frankfurt am 
Main].
 “For the convenience of the reader I will consider the 
subject under the same subdivisions which were employed in 
the original article. Those chapters in which there is nothing 
new will, however, be omitted.”

 Table 1, (p. 143) begins: “This table contains the 
varieties of food of which every diabetic may partake... 
Prepared Meat and Fish Sauces. The well-known English 
sauces and those prepared in a similar manner; beefsteak, 
Harvey, Worcester [Worcestershire], anchovy, lobster, 
shrimps, India Soy, China Soy, etc., may be used in the usual 
small quantities if not especially interdicted.” Address: Prof., 
PhD, Vorstand der I. medizinischen Universitaetsklinik, 
Vienna [Austria-Hungary].

685. Silver Manufacturing Co. 1903. Modern silage 
methods: An entirely new and practical work on silos... [1st 
ed.]. Salem, Ohio: The Silver Manufacturing Co. 212 p. 
Illust. Index. 19 cm.
• Summary: The Introduction (p. 9) begins: “Twenty years 
ago few farmers knew what a silo was, and fewer still had 
ever seen a silo or fed silage to their stock. Today silos are 
as common as barn buildings in many farming districts of 
this country, and thousands of farmers would want to quit 
farming if they could not have silage to feed to their stock 
during the larger portion of the year. Twenty years ago it 
would have been necessary to begin a book describing the 
siloing system with defi nitions, what is meant by silos and 
silage: now all farmers who read agricultural papers or attend 
agricultural or dairy conventions are at least familiar with 
these words...”
 The section on “History of the silo” (p. 9-10) states: 
“In 1882 the United States Department of Agriculture could 
fi nd only ninety-one farmers in this country who used 
silos. During the last twenty-fi ve years, however, silos have 
gradually become general in all sections of the country 
where dairying and stock-raising are important industries; it 
is likely, if a census were taken of the number of silos in this 
country today, that we would fi nd between a third and a half 
million of them [333,000 to 500,000].
 Chapter 3, titled “Silage crops,” notes that Indian corn 
is America’s major silage crop, followed by clover, alfalfa 
(lucerne–”the great coarse forage plant of the West”), cow 
peas (they “are to the South what alfalfa is to the West...”), 
Robertson Ensilage Mixture (in Canada, corn, sunfl ower seed 
heads, and horse beans), soja beans (soy beans), sorghum, 
and miscellaneous silage crops.
 Concerning soja beans (p. 116-17): “According to 
the U.S. Department of Agriculture the soy bean is highly 
nutritive, gives a heavy yield, and is easily cultivated. The 
vigorous late varieties are well adapted for silage. The crop 
is frequently siloed with corn (2 parts of the latter to 1 of 
the former), and like other legumes it improves the silage by 
tending to counteract the acid reactions of the corn silage. Of 
other Southern crops that are used for silage crops may be 
mentioned Kaffi r corn, chicken corn and teosinte.”
 Chapter 6, “A feeder’s guide,” gives additional 
statistics, defi nitions, and other practical information. A 
table titled “Classifi cation of cattle foods” (p. 168), shows 
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that among the coarse feeds of medium protein content 
are pea and bean fodder. High in protein content (25-40 
per ct.) are Soja bean, gluten meal, and Grano-gluten. And 
gluten feed contains 12-25 per ct. protein. A table showing 
“Average composition of silage crops of different kinds, 
in per cent” (p. 178) gives water, ash, crude protein, crude 
fi ber, nitrogen free extract, and ether extract for 19 crops or 
mixtures including: Soja bean silage, corn-soja bean silage, 
millet-soja bean silage, and cow-pea and soja bean mixed. 
A third table titled “Analyses of feeding stuffs” gives the 
dry matter in 100 lb and the three digestible nutrients in 100 
lb for: Green fodders–Soja bean. Silage–Soja bean. Grain 
and by-products–Atlas gluten meal, gluten meal, and gluten 
feed. Additional information on soja beans from earlier 
publications is given on p. 183, and on Chicago gluten 
meal, Cream gluten meal, Buffalo gluten feed, and Atlas 
gluten meal on p. 189. Interesting terms in the Glossary 
(p. 192-95) include: Albuminoids, ether extract, legumes 
(“Plants bearing seeds in pods and capable of fi xing the 
gaseous nitrogen of the air, so that it becomes of value to 
the farmer... Examples: The different kinds of clover, peas, 
beans, vetches, etc.”), nitrogen-free extract, nutritive ratio, 
organic matter, and soiling. At the back are many illustrated 
advertisements of mechanical silage cutters and conveyors 
made by Silver Mfg. Co., plus an aerial view of its new 
factory in Ohio. Address: Salem, Ohio.

686. Farmer, Fannie Merritt. 1904. Food and cookery for the 
sick and convalescent. Boston, Massachusetts: Little, Brown 
and Company. xiii + 289 p. Illust. Index. 20 cm.
• Summary: Chapter 1, titled “Food and its relation to the 
body,” provides basic information about food and the human 
body. It begins: “Food is that which builds and repairs 
the body, and furnishes heat and energy for its activities. 
Metabolism includes the processes by which food is 
assimilated and become part of the tissues, and the excretion 
of broken-down tissues as waste products.” The body is 
found to contain 15-20 chemical elements. The main ones 
are oxygen (62.5%), carbon (21.5%), hydrogen (10%), and 
nitrogen (3%), plus many minerals.
 “Food adjuncts are such substances as stimulate 
the appetite without fulfi lling the requirements of food. 
Examples: tea, coffee, spices, fl avoring extracts, condiments, 
etc., etc.
 “While air is not classifi ed as a food, it is essential to 
life. Combustion cannot take place without it, and all food 
must be oxidized (which is a slow process of combustion) 
before it can be utilized by the body.”
 A diagram titled “Classifi cation of foods” (p. 2, 
according to Prof. Atwater), shows that all are divided 
into organic and inorganic (mineral matter and water). The 
organic are divided into protein, fats, and carbohydrates 
(starches, sugars, and cellulose). The protein is divided into 
proteids, extractives of meat, and extractives of vegetables 

(amides). The proteids are divided into albuminoids and 
gelatinoids (collagen of skin and tendons, and ossein of 
bones). Examples of albuminoids are albumen (white of 
egg), myosin (lean of meat), casein (of milk), gluten (of 
wheat), and legumen (or peas).
 The text continues: “The chief offi ce of proteids is to 
build and repair tissues, and they only can do this work... The 
principal animal proteids are meat, fi sh, eggs, and cheese; 
the principal vegetable proteids are cereals, peas, beans, and 
lentils. The proteids obtained from animal foods are more 
easily digested and more completely absorbed than those 
obtained from vegetable foods. This is due in part to the 
presence of the large quantity of cellulose in vegetables.”
 Soy is mentioned only once in this book. A table of 
the “Composition of diabetic fl ours” (p. 221) shows that 
“Soya bean meal” contains by far the lowest percentage of 
starch (26.67) according to Dr. Charles Harrington. Two 
diabetic fl ours and a wafer have “Gluten” in their name. 
Worcestershire sauce is used as an ingredient in Sauce fi neste 
(p. 234).
 Gluten is also mentioned in various other places: Bread 
and bread making (p. 90-91). “Gluten is the chief proteid of 
wheat... The strength of a fl our is determined largely by the 
quantity of gluten it contains.” The gluten in rye fl our is less 
elastic and tenacious, while that in oat and barley fl our are 
even less so. Also: Gluten nut cakes (p. 226). Almonds are 
also mentioned frequently (but not almond milk).
 “Although history best remembers Fannie Farmer for 
her Boston Cooking-School Cook Book (1896),” Fannie 
herself thought this book would be her greatest contribution. 
During her high school years in Massachusetts, Fannie (who 
never married) suffered a stroke with paralysis, and had to 
discontinue her education. She “remained an invalid for 
years thereafter, recovered enough to walk with a limp for 
the rest of her life and spent her last several years teaching 
and lecturing from a wheelchair. Perhaps because of her 
own illness, she had always had an interest in cooking for 
invalids.
 “She supplied lectures on that subject to training schools 
for nurses nationwide and lectured on nutrition at Harvard 
Medical School. Her work there brought her in contact with 
Dr. Elliott Joslin, the pioneer diabetes researchers, who 
credited Fannie as ‘the stimulus which started me writing 
about diabetes.’”
 “In 1902, she left the Boston Cooking School to open 
Miss Farmer’s School of Cookery, aimed not at professional 
cooks but at training housewives... The school continued 
until 1944” (MSU introduction and biography). Address: 
Principal of Miss Farmer’s School of Cookery.

687. Ssemenow, N. 1904. Soy bean (Abstract). Experiment 
Station Record (USDA) 15(7):669-70. March. For the year 
1903-04. Also abstracted in Chemiker-Zeitung 27 (1903), 
No. 93, Repertorium 21, p. 302. [1 ref. Eng]
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• Summary: In Manchuria some 12-17% of the land under 
cultivation is planted to soybeans. Southern Russia is 
considered well adapted to the cultivation of the soy bean, 
which prefers a light deep soil and a dry climate. The 
average of 16 analyses shows the following composition: 
Water 9.49%, proteids 34.30%, fat 17.67%, nitrogen-free 
extract 28.44%, cellulose 4.79%, and ash 5.31%. The crop is 
grown for forage and the production of oil.

688. Tsujimoto, Mitsumaru. 1904. Daizu abura ni tsuite 
[Soybean oil]. Kogyo Kagaku Zasshi (J. of the Society of 
Chemical Industry, Japan) 7(73):222-30. March. [Jap]
• Summary: A very early, detailed discussion of the physical 
and chemical characteristics of soybean oil (daizu abura), 
and its composition. He also studied boiled soybean oil.
 Note: This is the earliest Japanese-language document 
seen (Sept. 2016) that mentions soybean oil, which it calls 
daizu abura.

689. Kastle, J.H.; Elhove, Elias. 1904. On the reduction 
of nitrates by certain plant extracts and metals, and the 
accelerating effect of certain substances on the progress of 
the reduction. American Chemical Journal 31(6):606-41. 
June.
• Summary: This article begins: “The fact that both higher 
and lower plants are able to construct proteids out of nitrates 
naturally suggests that the nitrates must suffer a gradual 
reduction in this phase of nitrogen metabolism. It has been 
observed that certain plants, such as the tobacco, contain 
so much nitrate in their leaves that this crystallizes out on 
drying, and the writers of this communication have obtained 
excellent tests for nitrite on several specimens of air-dried 
tobacco. Whether this nitrite is of bacterial origin or results 
from reducing changes naturally occurring in the leaf itself 
we have not yet been able to determine. Indeed, chemists 
seem to be divided in opinion as to whether nitrites ever 
occur in the living plant.”
 Table 12 (p. 627, with 3 columns) lists the name of the 
plant, part of the plant tested and the amount of nitrite in 
milligrams. The time was one hour and the temperature was 
40ºC. For the “Soy bean (Glycine hispida)” the leaves were 
tested; no nitrite was found.
 Note: Only two plants were found to contain nitrate: 
The potato (tuber), egg plant (fruit), and potato (sprouts, 
etiolated). Both of these plants are from the nightshade 
family–as is the tomato. Address: 1. State College of 
Kentucky, Lexington, Kentucky; 2. Research Asst., Carnegie 
Institution, Washington, DC.

690. Hitier, H. 1904. Société Nationale d’Agriculture de 
France: Communications diverses [National Society of 
Agriculture of France: Various communications]. Journal 
d’Agriculture Pratique 68:2. p. 55. July 14. [Fre]
• Summary: During the session of 6 July 1904 Mr. Bouvier 

presented a sample, to pique our curiosity, of tofu (fromage 
de Soja) that Mr. Paul Serre had sent to the Society from 
Java. This cheese is obtained after grinding the soybeans 
in water, in a double boiler or steam-jacketed kettle (bain-
marie). The albumin is precipitated, just like casein, with the 
aid of a special ferment (d’une ferment spécial) and with it 
one makes a special sort of cheese, of which the indigenous 
people are very fond. It would be interesting to study the one 
or several particular “ferments” used for this cheese.
 Note 1. The reporter seems confused between fermented 
and non-fermented tofu. Note 2. Ferments were later called 
“enzymes.” Address: France.

691. Neuigkeits Welt-Blatt (Vienna). 1904. Zu der eisernen 
Nahrungsportion der Japaner [The iron dietary portion of the 
Japanese]. 31(213):4. Sept. 17. [Ger]
• Summary: Besides cooked or dried rice, these foods consist 
of the long-lasting foods Soyu [sic, Shoyu], Fu (dried wheat 
gluten), and Miso (Miso). Introduced as “India Soy” soy 
sauce (Soyu-Sauce) is known to be an important folk food in 
Japan, as it serves as a seasoning for all food.
 Each year, the Japanese manufacture on average 3¼ 
million koku or 526.3 million liter of shoyu; 1 koku is 
approximately 180.4 liters. Concerning the production of 
this pleasant-tasting sauce, which at the same time covers the 
saline requirement for the food, since it is rich in salt (12 to 
16 percent), the Professor of Agricultural Chemistry at the 
Imperial University in Tokyo, Dr. O. Loew, in Mittheilungen 
der Deutschen Gesellschaft fuer Natur- und Voelkerkunde 
Ostasiens [Yokohama, 1897] offers the following interesting 
information: The preparation breaks down into three main 
sections: 1. Making the Soyu-Koji [sic, Shoyu-Koji]. 2. The 
maturation process. 3. Pressing and cooking. Note: Details 
on the manufacture of koji and shoyu are then repeated from 
Dr. Loew’s article described above.
 Then comes a paragraph about Fu, dried cakes of wheat 
gluten. The next paragraph is about miso, also excerpted 
from Dr. Loew’s 1897 article.

“Miso” is made from soybeans. The beans are cooked, 
mashed to a pulp, then rice fermented with special spores 
and salt are added. This mixture is then placed into huge vats 
(Fässer) and left to stand in a cool place for about a month. 
There are two types of bean cheese (Bohnenkaese, referring 
to miso), white and red. All foods prepared from soybeans 
are characterized by a rich nitrogen [protein] content.
 The amount of food consumed by a strong Japanese of 
about 18 years weighs daily on average 2500 grams. The 
daily menu of a student, for example is comprised of: cooked 
rice 1074 grams. Fu cooked with fi sh 93 grams, beef cooked 
with soy sauce (Sona) [sic, Soya or Shoyu] 119 grams, bean 
cheese (Bohnenkäse, i.e. miso) cooked with sardines 280 
grams, salted radish (Rettig) 146 gram, tea 960 grams. Salted 
radish does not constitute a meal.
 Translator’s Note: Rettig is Austrian dialect. It’s often 
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eaten dipped in salt. You won’t fi nd it in most German-
English dictionaries.

692. Bulletin Economique de l’Indochine (Hanoi). 1904. 
Analyses de graines alimentaires du Tonkin [Analyses of 
edible seeds from Tonkin]. 7(33):1022-23. Sept. New Series. 
[Fre]
• Summary: We give below three analyses of food grains 
from Tonkin [later the northernmost part of Vietnam]. The 
fi rst analysis relates to the two main varieties of corn grown 
in Tonkin. The 2nd analysis concerns two varieties of the 
seeds of Phaseolus radiatus (Lin.) of the legume family; in 
Cochinchina, Annam and Tonkin it is known as Dau xanh–
small green haricot. These two analyses were conducted 
by Mr. Pairault, senior pharmacist of the colonial troops in 
Hanoi.
 The third analysis, conducted by Mr. Aufray, director of 
Tonkin’s laboratory of agricultural and industrial analyses, 
refers to the seeds of the soybean: Dolichos soja (Lin). of the 
legume family; in Cochinchina and Annam it is known as 
Dau-nanh; in Tonkin as Dau-tuong. It contains:
 Nitrogenous materials [proteins]: 32.44%.
 Fatty materials [oil]: 14.60%
 Cellulose: 11.70%
 Water: 9.81%
 Ash: 4.88%
 Starch: 2.77%.

693. Hosie, Alexander. 1904. Report by Consul-general 
Hosie on the province of Ssuch’uan. Presented to both 
houses of parliament by command of His Majesty. Oct. 1904. 
London: Printed for H.M. Stationery offi ce, by Harrison and 
Sons. 101 p. See p. 10-11. 34 cm. China No. 5.
• Summary: Sir Alexander Hosie (lived 1853-1925) traveled 
to Ssuch’uan in June and July, 1884.
 In Part A, titled “Agricultural and horticultural 
products,” section II on “Pulse” (p. 10-11) states: “1. Soy 
Bean (Glycine hispida, Max.).–The soy bean does not play 
the same part in Ssuch’uan [Szechwan] as it does in Northern 
China, and especially Manchuria, where it is cultivated 
almost entirely for its oil and for the refuse cakes, which fi nd 
a ready market not only in China and adjacent countries, but 
are winning their way as fertilisers into remoter regions. The 
great oil-yielding plant of Ssuch’uan is rape, and although 
oil is extracted from the soy bean, it is as an article of food, 
whether cooked whole or in the form of resultant products, 
that the latter is appreciated in Western China. Three well-
marked varieties, each with two or more sub-species, are 
cultivated.” A bushel of each weighs 40 pounds.
 (I.) Yellow Soy Bean (all are ovoid in shape; oil is 
extracted from the fi rst two): (a) “Pai Huang Tou” or White 
Yellow Bean. This is the lightest in color of the three sub-
species of the yellow bean. A bushel of 40 lbs. costs T. 
[Taels] 0.8.8, or about 2s. 1d. There are about 150 beans per 

ounce. “As a rule they are cooked whole and served as a 
vegetable condiment.” (b) “Ta Huang Tou” or Large Yellow 
Bean. Has a light tinge of green. Eaten in the same way as 
the white-yellow bean. (c) “Hsiao Huang Tou” or Small 
Yellow Bean. This bean is much smaller and less expensive 
than the other two sub-species. “For this reason it is in 
demand for the manufacture of beancurd in its various forms. 
It is also used as a vegetable. “Oil is extracted from (a) and 
(b), and to a much less extent from (c); but this subject will 
be dealt with under the head of oil-yielding plants.
 (II.) “Ch’ing Tou”–Green Soy Bean. “There are two sub-
species of this bean, (a) where epidermis and inside are both 
green, and (b) where epidermis is green and inside yellow. 
The former is more commonly cultivated in Ssuch’uan, and 
both are eaten and cooked as a vegetable. They are also 
salted and put away in jars for winter use. The bean is of the 
same size, shape, and weight as the white-yellow bean. The 
above yellow and green varieties of the soy bean occupy 
the ground from April to August, whereas the next variety 
(black) takes a month longer to mature.
 Note 1. This is the earliest English-language document 
seen (May 2009) that contains the word “Green Soy Bean.” 
It refers to mature dry soybeans with a green seed coat–not 
to green vegetable soybeans.
 (III.) “Hei Tou”–Black Soy Bean. “There are two sub-
species of this bean: (a.) The fi rst is much larger, rounder, 
and heavier than the yellow and green variety. Only 88 are 
required to make up an ounce and the cost is T. 0.6.5 per 
bushel of 40 lbs. Like the green bean, it is used cooked in 
its fresh state as well as pickled. (b) The second is a small 
fl attish bean, about 450 going to the ounce. It is used in 
medicine and for food, principally the former. The cost is 
T. [Taels] 0.8.0 for 40 lbs. Both these sub-species are black 
outside and yellow inside, the epidermis of the former being 
readily detachable when crushed.”
 In section VI, “Products of cereals, pulse, and starch-
yielding plants,” the fi rst entry (p. 19) is for “1. Beancurd 
and Jellies.–In my book on Manchuria I have fully described 
the manufacture of beancurd from the yellow soy bean, and it 
is therefore unnecessary to go into details in this place; but in 
Ch’êngtu it is preserved and exported in jars like wine. The 
beancurd is cut into small pieces, drained of its water, and 
packed in jars with layers of salt. There they remain for forty 
days, when they are taken out, drained of the brine, packed in 
other jars with ground up bread, red rice (dyed), star-aniseed, 
and red wine. The jars are then closely stoppered and the 
preserved beancurd is ready for export. It is also preserved 
without the wine, which is replaced by the cold water which 
had previously drained from it, but with a seasoning of 
ground-up chillies, star-aniseed, &c.” Related products are 
“pea jelly,” “sweet potato jelly,” “rice jelly,” and “buckwheat 
jelly.” Note 2. This is the earliest English-language document 
seen (Oct. 2011) that uses the term “preserved beancurd” to 
refer to fermented tofu.
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 Note 3. This is the earliest English-language document 
seen (Oct. 2011) that uses the word “wine” (including rice 
wine or “sake” / “saké”) in connection with fermented 
tofu, and explains how that wine is used in the two-step 
fermentation process.
 We also read (p. 19): “3. Soy or bean sauce. Two kinds 
of soy are manufactured in Ssuch’uan–white or red–or, as the 
latter is frequently called, black:–(a) Red soy.–In describing 
the manufacture of soy, I propose to give the exact quantities 
employed, so that a better idea of the amount of soy yielded 
by them may be obtained.
 “Twenty-eight catties of yellow soy beans are steeped 
overnight in cold water. In the morning they are removed in 
their swollen state and steamed for fi ve hours. They are then 
taken from the steamer, spread out on mats, and allowed to 
cool, after which they are thoroughly mixed with 20 catties 
of wheat fl our and placed in a basket made of split bamboo. 
[Note: The ratio by volume of soy beans to wheat fl our is 1.4 
to 1]. In six or seven days, as soon as yellow mould begins 
to appear, they are placed in an earthenware jar with 30 
catties of cold water (well-water preferred) and 30 catties of 
granular salt and the whole is thoroughly mixed and the jar 
covered. In three or four days the jar, which has been placed 
in the sun, is uncovered and the contents stirred by hand, and 
the same takes place daily for three months. At the end of 
this time the liquid has all evaporated. During the following 
months the cover is removed during the day and replaced 
at night. The contents are now a black pickle, and may be 
eaten as such; but to obtain the soy they are divided up into 
equal parts and placed in two earthenware jars, to each of 
which is added 40 catties of boiling well-water. The contents 
of each jar are now thoroughly mixed and stirred up and a 
fi ne bamboo sieve in the shape of a basket is placed in the 
jar. The liquid escapes into the basket while the dregs are 
kept back by the sieve. In two or three days the liquid has all 
drained into the basket, when it is baled out and boiled with 
two catties of white sugar or glucose manufactured from 
glutinous rice, already described, with the addition of two 
or three ounces of mixed whole chillies and star-aniseed. 
Each jar will yield 35 catties of red soy, valued at 96 cash a 
catty, so that the 28 catties of yellow beans, with the other 
ingredients, yield 70 catties of soy. A whole year is required 
from the steeping of the beans to the production of this soy.
 “(b) White soy.–In the case of white soy the beans are 
fi rst roasted in sand which has been previously heated in an 
iron pan with a mixture of rape oil. This roasting is complete 
when the beans open or split, and the sand is removed by 
sieve. They are then placed in an earthenware jar and steeped 
in cold water for twelve hours. They are afterwards steamed 
as in the manufacture of red soy, and mixed with fl our and 
salt; but, instead of 30, some 60 catties of water are added to 
prevent the blackening of the beans and the discoloration of 
the soy. The daily uncovering, stirring, and recovering take 
place as in red soy, but at the end of 120 days the solid matter 

is removed and the liquid alone is exposed in the jar to the 
sun. This soy is ready for use at the end of the 120 days, but 
improves by keeping and exposure to the sun. No sugar or 
glucose is used, and the seasoning is placed in the jar with 
the 60 catties of water. Nor is there any boiling before use. 
The cost of white soy, which is more yellow than white, is 
from 80 to 96 cash a catty, according to quality.”
 In the section on oil-yielding plants, p. 34 states: “(e.) 
‘Glycine hispida, Max.’–In Ssuch’uan the soy bean of 
Northern China and Manchuria is replaced by rape seed, 
and it is cultivated more as a vegetable than for its oil. The 
production of the latter is insignifi cant from a commercial 
point of view.”
 In 1922 a derivative work titled “Szechwan, its Products, 
Industries, and Resources,” was published in Shanghai by 
Kelly & Walsh, Ltd. (185 p.).

694. Abel, Mary Hinman. 1904. Beans, peas, and other 
legumes as food. Farmers’ Bulletin (USDA) No. 121. 39 p. 
See p. 11-13, 18-20. Revised Nov. 30. Illust. [1 ref]
• Summary: A revised edition, 3 pages longer than the 1900 
original. The information about soy is somewhat expanded, 
and it is on different pages (see above). On page 13 a 
sentence is added: “Miso is a fermented product made from 
soy beans rubbed to a paste with barley and salt.”
 In the section titled “Nutritive value of the legumes” (p. 
18-20) two sentences appear in the 1900 edition, but not in 
the 1904 revised edition. From page 16 and page 17 of the 
1900 edition: “Another characteristic of the legumes brought 
out by analysis is the large percentage of mineral matter in 
them, the excess being chiefl y in lime and potassium salts. 
In some instances they contain a large amount of fat; for 
instance, 17 per cent in the soy bean and 50 per cent in the 
peanut.”
 In this same section: The 1904 revised edition has a 
couple of added sentences and two added paragraphs on 
page 20 in the section just before the “subsection” entitled 
“Nitrogenous Constituents.” This text reads: “They [dried 
legumes] approach animal foods as regards protein and 
total nutritive value, most of the legumes containing 
carbohydrates in place of the fat found in animal foods, 
though the proportion of fat may be high, as shown by the 
soy bean, with 17 per cent, and the peanut, with about 40 
per cent, or even more. However, the relative proportion of 
fat and carbohydrates in food may vary within rather wide 
limits, since these food constituents serve the same purpose 
in the body, although the fats yield two and one-fourth times 
as much energy per pound as carbohydrates.
 “The fat of beans when extracted is a light yellow oil 
resembling olive oil in appearance, which solidifi es readily 
at a low temperature and becomes liquid again on warming. 
The fat of other legumes would doubtless be more or less 
similar in its properties. Soy-bean oil is extracted and fi nds 
important uses in China and Japan. Peanut oil is extracted in 
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large quantities and is an important commercial product. It is 
spoken of on page 35.
 “The carbohydrate group in beans, and doubtless in 
other legumes also, is in general made up of starch, sugar, 
and crude fi ber. It is worthy of note that soy beans when well 
ripened contain little if any starch and on this account they 
have been recommended for the use of diabetics. The ash 
of legumes contains similar mineral constituents to those of 
other plants. It has been found that both iron and potassium 
are specially abundant in bean ash, one authority stating that 
about 80 per cent of the ash of beans is potassium phosphate. 
The proportion of ash is in general relatively large.”
 The table titled “Composition of fresh and dried legumes 
compared with that of other foods” has the same values for 
“soy beans” in each category in both editions.

695. Bartlett, James M. 1904. Digestion experiments with 
sheep and steers. Maine Agricultural Experiment Station, 
Bulletin No. 110. p. 183-204. Dec.
• Summary: Soy bean-corn silage was used in nine 
experiments. The crops were grown on the farm and put into 
the silo in the proportion of 9 parts of beans to 14 of corn. 
The feed was well relished. Tables give the composition of 
the foods [feeds] and feces of the sheep and steers. Address: 
Chemist, Orono.

696. Evans Seed Co., Inc. 1904. 1904 retail price list: 
Northern grown legume, forage plant, grain and grass seeds 
(Mail-order catalog). West Branch, Michigan. 24 p. 23 cm.
• Summary: A black-and-white photo on the cover shows a 
man, a woman, and a child (little girl) standing in a “Field 
of soys and pearl millet at West Branch, Michigan.” Below 
that is written in large letters: “Our northern grown seeds are 
unequalled for hardiness, earliness, vigor, high germinating 
power and purity.” Printed by Herald-Times Print., West 
Branch, Mich. At the top of the cover in small letters: 
“44º12’ North Latitude.”
 Contents: Note to the American Farmer and Stockman. 
Our terms. Legume seed department. Soy beans. Cow 
peas. Field peas. Garden peas. Beans (Phaseolus vulgaris). 
Spanish fi eld pea (Lathyrus sativus). The vetches (Vicia 
villosa and V. sativa). Velvet beans (Mucuna utilis). Lupines 
(Blue and Large White). Faba or Broad Beans (Vicia faba). 
Lentils (Lens esculenta). Pea nuts (Arachis hypogæa). 
The clovers. Northern Grown Grain and Forage Plant 
Department: Field corn, Russian emmer (Triticum spelta). 
Spring wheat. Oats. Barley (Hordeum vulgare). Japanese 
barnyard millet (P. [Panicum] Crus Galli). East India pearl 
millet (Pennisetum spicatum). Teosinte (Reana luxurians). 
New legumes for 1905 (the Japanese Muroran bean is a 
forage crop that is earlier than the earliest soy or cow pea). 
Grass seeds: Timothy (Phleum pratense) and Orchard grass 
(Dactylis glomerata). Meadow fescue (Fescuta pratensis). 
Awnless brome (Bromus inermis). Red top (Argostis 

vulgaris). Kentucky blue grass (Poa pratensis). Root seeds. 
Seed potatoes. Bacteriated soil (“sand containing the bacteria 
adapted to peas, soys, cow peas, vetches, lentils, broad beans, 
lupins, etc. Sold in new 16-oz. cotton bags at $1.50 per 100 
pounds. Not less than 100 pounds will be sold). A paradise 
for pork (Also called “hog heaven,” it is a “combination 
crop.” “Some plant corn, soys and mangels or sugar beets 
in alternate rows”). Chemical analysis vs. cow analysis [of 
feeds] (“All authorities, chemists and cows included, agree 
that the soy bean is the most digestible of all concentrated 
foods. And palatability–convince yourself. Plant an acre of 
soys and when they are ripening turn in your stock, your 
cows, horses, hogs, sheep, turkeys, ducks and chickens. 
They will tell you all about the palatability of the soy bean).” 
Standard of weights in Michigan: Beans, soy: 8-16 quarts of 
seed required per acre. Weight per bushel: 60 lb.
 The note (p. 2) “To the American Farmer and Stockman” 
begins: “Greeting: It has always been our aim to be 
something more than seed sellers–or merchants.” It states in 
detail the company’s strong commitment to quality seeds. 
“Our terms are invariably net cash with order.” The fi rst 
section (p. 3+), titled “Legume seed department” begins: 
“From ancient times down to the present certain plants have 
been used for the purpose of renovating and maintaining 
the fertility of soils... It was not until 1888 that a German 
scientist discovered by which process these plants enrich 
the soil. Briefl y, legumes are plants having the power, by 
aid of certain bacteria, of converting atmospheric nitrogen 
into nitrates available for plant food, and of storing it up in 
root nodules, or tubercles. We do not yet know whether this 
process is a mechanical or chemical one.”
 However, we do know that nitrogen, one of the vital 
elements of plant food, is the most elusive, the most 
expensive to buy and the most diffi cult to retain of all the 
elements that go into the production of any crop. We know 
that a crop of soys, peas, clover, or vetches enriches the soil 
by adding to the available nitrogen. It is absolutely true that 
the nitrogen removed from an acre of land by a crop of oats, 
corn, wheat or timothy often exceeds in value the entire cost 
of producing a crop of legumes. There can be no greater folly 
in farming than the continued production of cereals without 
a rotation in which legumes form a part, and the shorter the 
rotation the better for the land and the bank account... The 
Leguminosæ includes beans, peas, vetches, clover, lentils, 
cow peas, soys, faba, lupins, etc.”
 The subsection titled “Soy beans (Glycine hispida)” (p. 
4-7) gives the most information about this crop to be found 
in any American seed catalog up to this time. “German, Soja. 
Japanese, daidzu [daizu]. Next to wheat this is probably 
the oldest of cultivated plants. It is mentioned in Chinese 
writings prior to 500 B.C., and remains to this day one of the 
staple crops of China and Japan. It was originally introduced 
into America about 1925-30, but failed to attract attention 
to its merits. It was not until the researches and experiments 
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of Profs. Brooks [Massachusetts] and Georgeson [Kansas], 
within the past fi fteen years, that the true value of soys 
became known. Since 1896 they have grown more rapidly in 
popularity than any crop ever introduced into America. Soys 
contain a higher percentage of protein in more digestible 
form, than any other farm product, and at a fraction of the 
cost of the so-called ‘concentrated feeds.’” A table shows 
a nutritional analysis of fi ve varieties of soys made by the 
Michigan Experiment Station [published in Bulletin No. 
199, April 1902, p. 173]. Ito San and Medium Early Yellow 
contain the most crude protein (41.04% and 41.52%). A 
photo shows two uprooted soybean plants, each covered with 
pods.
 Page 5 continues: “Soya are as easy of culture as 
common beans, cow peas, or corn. They succeed on any 
soil that will produce corn. They will withstand drouth 
and wet weather that would ruin most of our staple crops, 
and will pass uninjured through frost that kills corn to the 
ground. This has been demonstrated hundreds of times 
here in Michigan. Scores of seedsmen catalogue soys with 
southern seed, generally the Mammoth Yellow. Such seed 
can be bought for $1.00 to $1.25 a bushel, but is absolutely 
worthless north of the Ohio river. We are the pioneers of the 
soy seed business at the north; have grown and sold them for 
the past 8 years [since about 1896]. We have not a bushel of 
soys grown outside of Michigan.” “Evans’ soys are known 
the world over. We sold them last year in England, Germany, 
Guiana [incl. British Guiana?], West Indies, Hawaii, Mexico 
and Canada.
 Page 6 continues: “Plant soys in drills 28 to 30 inches 
apart, using 8 to 16 quarts seed per acre, according to variety 
and use. For ensilage, they may be planted with corn, but 
we believe it is more satisfactory to grow the two crops 
separately and mix them as they go through the cutter.” The 
subsection titled “Varieties” gives details on each of the 
following: Ito San (named by Mr. Evans in honor of Marquis 
Ito, the Japanese statesman), Early Black or No. 6 (originated 
by Mr. Evans), Ogema, or Evans No. 9, Medium Early 
Green, Olive Medium (created and introduced by Evans), 
Medium Early Black.
 Concerning: “Ogema, or Evans No. 9. Originated by 
Edw. E. Evans and offered for the fi rst time last season. It is 
a cross of Dwarf Brown and No. 6 and is unquestionably the 
earliest of all soys. It can be planted later and farther north 
than any other variety. Beans dark chocolate color. Season 
65 to 75 days. Stock limited.” Ogema is the company’s most 
expensive variety, selling for $7.50 per bushel, vs. $3.50 per 
bushel for most other varieties.
 A table titled “Prices of soy beans” (p. 7) gives the 
prices of 12 varieties. The fi rst seven are sold in quantities of 
one packet, quart, 4 quarts, peck, ½ bushel, and bushel. Most 
sell for $3.50/bu, but the price ranges from $3.00/bu for Ito 
San and Medium Early Yellow to $7.50/bu for Ogema. These 
seven are: Ito San, Ogema (earliest), Medium Early Green 

(general favorite), Olive Medium, Medium Early Black, 
Early Black (Evans No. 6), Medium Early Yellow. The 
last fi ve varieties sold (all new) are: Dwarf Brown, Gosha, 
Rokugetsu [Rokugatsu?], Bakaziro [Bakajiro], and Hankow. 
Each is available only in the packet size at $0.15 per packet. 
On the last page of the catalog is a full-page order sheet.
 Note 1. This is the earliest document seen (Aug. 2002) 
which mentions that turkeys eat or are fed soybeans.
 Note 2. This is the earliest document seen (Nov. 2020) 
that mentions the following soybean varieties: Dwarf Brown, 
Hankow, Ogemaw, or Mammoth Yellow (one of three 
documents).
 Note 3. This is the earliest (and only) English-language 
document seen (Nov. 2020) that uses the word “bacteriated” 
to refer to soil containing nitrogen-fi xing bacteria.
 This catalog is owned by Special Collections, USDA 
National Agricultural Library, Beltsville, Maryland. Address: 
West Branch, Ogemaw Co., Michigan.

697. Fesca, Max. 1904. Der Pfl anzenbau in den Tropen und 
Subtropen [Plant cultivation in the tropics and subtropics. 2 
vols.]. Berlin: Wilhelm Suesserott Verlagsbuchhandlung. Vol. 
1: viii + 278 p. See vol. 1 (Erster Band), p. 159-65. 21 cm. 
Suesserotts Kolonialbibliothek. [2 ref. Ger]
• Summary: In Volume 1, in the chapter on legumes 
(Huelsenfruechte, Leguminosen), is a long section the 
soybean (Die Sojabohne) (p. 159-63), which focuses on 
soybean production. Contents: Introduction. Climate. 
Soil and cultivation of the soil. Fertilizers. Planting / 
sowing. Harvest. Yields. Composition of the seeds and 
straw. Soybean oil and cake in China. Food uses of 
soybeans in China and Japan, especially “Shoyusauce” 
(shoyu) from which the soybean derives its name. It is 
used in the preparation of Anglo-American sauces such as 
Worcestershire sauce, etc. A description of the preparation of 
shoyu is given, along with its composition based on analyses 
by O. Kellner and E. Kinch. “The fermentation lasts from at 
least 20 months up to 5 years; the longer the fermentation 
the better the sauce. The fi nest quality is a mixture of 
3 and 5 year sauces.” An analysis of shoyu presscake 
(Shoyurueckstande) is also given.
 Note: This 3-volume work is volumes 1-2 in Suesserotts 
Kolonialbibliothek, vol. 708. Address: Germany.

698. Gautier, Armand. 1904. L’alimentation et les régimes: 
chez l’homme sain et chez les malades. 2 éd. rev. et augm. 
[Diet and dietetics: for healthy and for sick people. 2nd ed.]. 
Paris: Masson & Co. xvi + 528 p. 3d ed., 1908. [1 ref. Fre]
• Summary: Chapter 19, on vegetables, grains, etc., contains 
a section titled “Pois ou fèves de Soja” (Soja peas or beans), 
which notes that these are the “oil peas” (pois oléagineux) 
of China and Japan, where they have been cultivated since 
ancient times. The small quantity of starch and the large 
amount of proteins (albuminoïdes) [in the seed] has led them 
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to be recommended for use in a bread for diabetics.
 A table gives the nutritional composition of yellow 
soybean seeds according to two studies cited by Mr. A. 
Balland (1903). Gautier adds that the ash is composed 
mainly of the phosphates of potassium and magnesium, plus 
a little calcium sulfate.
 This food is exceptionally rich in oils and proteins. 
Unfortunately its taste is not very agreeable. In Japan, soy 
fl our (la farine de Soja) is mixed with cooked rice and 
allowed to ferment until one obtains a sort of pap or sauce 
which takes the place of meat extract.
 Note: Neither soy fl our nor rice are used in Japan as raw 
materials for making soy sauce. Apparently the author is not 
aware of koji, the key to the soy sauce fermentation.
 In chapter 35, on special diets, the fi rst long section (p. 
390-97) is about the vegetarian diet (Régime végétarien), 
which concludes that this diet should be practiced “by all 
who pursue the idea of building up and educating races that 
are intelligent and artistic, and at the same time prolifi c, 
vigorous and active.”
 The section on diabetic diets (p. 430-31) recommends 
foods with a low starch content, including gluten, gluten 
bread, and almonds; soy is not mentioned. Address: 
Professeur a la Faculte de Médecine de Paris.

699. Koenig, Franz Joseph. ed. 1904. Chemie der 
menschlichen Nahrungs- und Genussmittel. Vol 2. Ihre 
Herstellung, Zusammensetzung und Beschafftenheit... Ed. 4 
[The chemistry of human foods and delicacies. Vol. 2. Their 
production, composition and properties... 4th ed.]. Berlin: 
Verlag von Julius Springer. xxv + 1557 p. See p. 243, 788-
91, 839-41, 1090-94. [12 ref. Ger]
• Summary: Summaries of early studies on the chemical 
composition of soybeans and various soyfoods, including 
some original studies. The section on meals (p. 839-
40) gives the composition of various legume meals 
(Hülsenfruchtmehle, Leguminosesmehle), including [whole] 
soybean fl our (Sojabohnenmehl) and defatted soybean 
meal (Desgl., entfettet, which may have been defatted 
in the laboratory). “The various preparations made from 
leguminous meals by Jul. Maggi & Co. in Kempthal 
(Kemptal) (Switzerland) (see Vol. 1, p. 467) are made by 
mixing leguminous meals with gluten-rich varieties of cereal 
grains, and sold under names such as Leguminose-Maggi 
A (2% fat), B, C, AA (6.54% fat), AAA (14.60% fat), etc. 
The composition of these products on an as-is and on a dry-
weight basis is given on page 841. These can be categorized 
into those which are low in fat and those which are rich in 
fat. The fat from the latter is derived from the process of 
making soybean meal.”
 In the section on coffee substitutes, the subsection on 
“coffee from legumes” (p. 1093-94) mentions briefl y that 
a coffee substitute can be made from soybeans (see also p. 
788). The composition of this soybean coffee (“Sojabohnen-

Kaffee”) is given. Address: Geh. Reg.-Rath, o. Professor 
an der Kgl. Universitaet und Vorsteher der Agric.-Chem. 
Versuchsstation Muenster in Westphalia, Germany.

700. Lewkowitsch, Julius. 1904. Chemical technology and 
analysis of oils, fats, and waxes. 3rd ed. Entirely rewritten 
and enlarged. 2 vols. London: Macmillan and Co., Ltd.; New 
York, NY: The Macmillan Co. xii + 1152 p. See vol. 2, p. 
506-08. Illust. Index. 23 cm. Translated into German in 1905. 
4th ed. 1909-1910. 6th ed. 1921-23. [18 ref]
• Summary: Contains a good review of publications on 
various vegetable oils and margarine. The section titled 
“Soja bean oil” (p. 506-08) begins: “Soja bean oil (soy-
bean oil, bean oil, Chinese bean oil): French–Huile de Soya. 
German–Saubohnenfett, Sojabohnenoel. Italian–Olio di Soia. 
This oil is obtained from the seeds of Soja hispida, a plant 
indigenous in China, Manchuria, and Japan, where the oil 
is used for edible purposes. The seeds contain 18 per cent 
of oil. The manufacture of soja bean oil forms one of the 
staple industries of Manchuria. The plant is also extensively 
cultivated in Japan. The beans contain besides the oil about 
30-40 per cent of casein.”
 “The proportion of solid fatty acids in the oil is 
approximately 11.5 per cent of the total mixed fatty acids; 
Lane found 80.26 per cent of fatty acids. The bulk of the 
solid fatty acids is stated to consist of palmitic acid; the 
liquid fatty acids consist of oleic and linolic acids. On 
exposure to air it dries slowly with formation of a thin skin.”
 One table gives the “Physical and chemical constants of 
soja bean oil” based on three previous observers: Morawski 
and Stingl (1887), De Negri and Fabris (1891-1892), and 
Shukoff (based on seed grown in an experimental station 
in South Russia): Specifi c gravity at 15ºC: 0.924–0.9270. 
Solidifying point: +15 to +8ºC. Saponifi cation value (Mgrms. 
KOH): 190.6–192.9. Iodine value: 122.2%–124%. Hehner 
value: 95.5%. Maumené test: 59º–61ºC.
 A second table gives the “Physical and chemical 
constants of mixed fatty acids” based on the same three 
observers plus Lane. Solidifying point: 23-25ºC. Melting 
point: 27-29ºC. Iodine value: 115.2–122%. Liquid fatty 
acids: 131.
 Note 1. This is the earliest document seen (Nov. 2020) 
that draws together a systematic and quantitative analysis of 
soybean oil and its constants.
 The section titled “Refi ning and bleaching” (p. 442-45) 
gives basic background information, but soja bean oil is not 
mentioned.
 The section titled “Butter Substitutes” (p. 916-26) 
is divided into two parts: (a) Margarine (American–
Oleomargarine; French–Margarine; German–Margarine; 
Italian–Burro di margarina); and (b) Vegetable butters. Soy 
is not mentioned in either part. Older names for margarine, 
partly suppressed by legislation, are “butterine,” “Dutch 
butter,” and (in German) Kunstbutter (artifi cial butter), and 
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Sparbutter (economical butter). Margarine is made of a 
mixture of animal fats (oleomargarine, oleo oil or neutral 
lard) and vegetable oils (especially cotton seed oil and cotton 
seed stearine). “For the production of oleomargarine, the 
rough fat is removed from the slaughtered animal as quickly 
as possible and brought immediately into the works, where 
it is sorted. The kidney fat is selected and carefully washed 
with warm water and thoroughly cleaned.” It is then cooled, 
cut up, shredded in a shredding machine, and fi nally ground 
between rollers. Then it is melted in a jacketed kettle at a 
temperature not exceeding 45ºC. The fat which melts, called 
“premier jus,” is run off into shallow tin-lined trays and 
cooled. The bulk of the stearine separates out in a crystalline 
condition. It is then cut into pieces of about 3 lbs. weight, 
wrapped in canvas cloths, and pressed using a hydraulic 
press. The oleomargarine or “oleo-oil” which runs out from 
the presses forms the chief raw material for the manufacture 
of margarine. “A general working recipe for the manufacture 
of margarine is the following:–Mix 65 parts of oleomargarine 
[animal fat], 20 parts of vegetable oils, and 30 parts of milk. 
The yield is 100 parts of fi nished product, 15 parts of water 
being eliminated in the course of manufacture.” Salt and 
colouring matter are also added. “In the United States the 
mixing of butter with margarine is not forbidden, provided 
this product be sold as ‘oleomargarine.’” Formulas for 3 
grades of margarine as manufactured in the USA are given 
(p. 919). The highest grades contains oleo oil (100 parts), 
neutral lard (130 parts), butter (95 parts), salt (32 parts), and 
coloring matter (0.5 parts).
 A table (p. 925) shows estimated production of 
margarine in major countries during 1900 (in million 
pounds): Germany 220. Netherlands 123. United States more 
than 100. United Kingdom 82. Denmark 35. Sweden 22. 
Norway 22. Belgium 20. Total produced in these countries: 
624 million lb. Another table on the same page shows the 
amounts of the main materials used in the production of 
oleomargarine in the USA for the fi scal year ended 20 June 
1899. The most widely used ingredients are: Neutral lard 
34.27% of all ingredients, oleo oil 26.82%, milk 15.55%, salt 
7.42%, cotton seed oil 4.77%, “Butter oil” (a special brand of 
cotton seed oil) 4.76%, and cream 3.86%. Soybean oil is not 
mentioned.
 “Vegetable butters: A butter substitute made from 
cocoa nut oil or palm nut oil was originally prepared for the 
Indian market, where the native population are forbidden 
by their religious tenets to consume beef fat or hog fat. This 
vegetable butter has recently found extensive use at home 
in confectionery and as a cooking fat. It is being sold under 
a variety of fancy names, such as ‘lactine,’ ‘vegetaline,’ 
‘cocoaline,’ ‘laureol,’ ‘nucoline,’ ‘albene,’ ‘palmine,’ 
‘cocose,’ ‘kunerol,’ etc.”
 Also discusses: Perilla oil (p. 448-49). Linseed oil or 
fl ax seed oil (p. 449-63). Sesamé oil, gingilli oil, or teel oil 
(p. 538-44). Almond oil (589-96). Arachis oil, peanut oil, or 

earthnut oil (p. 598-611).
 Note 2. This is the 2nd earliest English-language 
document seen (July 1997) that uses the term “vegetable 
butter” or “vegetable butters” to refer to margarine.
 Note 3. This is the earliest document seen (Nov. 2020) 
that uses the term “linolic acids” (or acid) in connection 
with the soja bean. This was later (circa 1922-24) renamed 
linoleic acid.
 Note 4. This is the earliest English-language document 
seen (Sept. 2016) that contains the term “Soy-bean oil,” but 
this term is used only once, in parentheses; the main term 
used throughout this section is “soja bean oil.”
 Note 5. This is the earliest document seen (Jan. 2000) 
that mentions “Hehner value” in connection with oil 
constants.
 Note 6. This is the earliest document seen (Sept. 2000) 
that uses the term “gingilli oil” (spelled that way) to refer to 
sesame oil.
 Note 7. Julius Lewkowitsch, who lived 1857-1913, was 
an English industrial chemist who worked as a consulting 
engineer for processors of oils and fats. Address: Ph.D., 
M.A., F.I.C., Consulting and analytical chemist, and 
chemical engineer, examiner in “soap manufacture” and in 
“fats and oils” to the City and Guilds of London Inst.

701. Loew, O. 1904. Ueber die Anwendung des Frostes bei 
der Herstellung einiger japanischer Nahrungsmittel [On 
the use of frost in the production of some Japanese foods]. 
Mitteilungen der Deutschen Gesellschaft fuer Natur- und 
Voelkerkunde Ostasiens 10(1):75-76. [Ger]
• Summary: In Japan, three dried foods in particular are 
found in trade which are produced by being allowed to 
freeze in the winter and to subsequently dry out. These are 
called: kori-tofu, kori-konnyaku, and kori-mochi. Kori means 
ice or frost and indicates the production by means of being 
allowed to freeze. Since this method is not in use in Europe 
to produce foods that keep, it may be of some interest to 
determine in greater detail the advantage that is achieved in 
this way.
 I. Kori-tofu. As is already known, tofu is a protein that 
is produced from soybeans through the boiling out and 
precipitating of the solution with liquids that contains salts 
of calcium or magnesium (the mother liquor of the sea salt 
preparation). Formed into cakes, it is sold with a water 
content of 89 to 90%. Since it is easily inclined to spoil, 
especially in warm weather, it is prepared fresh every day. 
In order to protect this product from spoiling, it is indeed 
obvious to simply dry it out. With moderate heat, just this 
alone occurs so slowly that the appearance of rot and the 
growth of mold occur which make the product inedible. If, 
however, the drying out is forced at a higher temperature, 
then the product becomes fi rm like a horn, and indeed so 
hard as a rock that the digestibility of the food would very 
much be damaged.–If, however, the fresh tofu is exposed 
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to the frost, then an extremely large number of ice needles 
form with its high water content which permeate the entire 
mass. If these are then left to thaw out, then each ice needle 
leaves behind a hole, and thus an incredibly porous mass 
now results which on the one hand dries out so rapidly that 
no appearance of spoilage whatsoever occurs and, on the 
other hand, remains so fi nely porous that the digestibility 
is not affected and the gastric juices easily and completely 
penetrate it.
 One cake of tofu, 12 cm long and 3.5 cm thick, with a 
weight of 119 gm, after the frost had had its effect twice in 
short succession and the remaining water had been wiped 
away, weighed only 43 gm, and after fi ve days at room 
temperature, it dried out so quickly that it only weighed 
15.2 gm, while the control piece over two days at room 
temperature lost just 4 gm and had taken on the smell of rot.
 Prof. Dr. O. Loew also discusses the preparation of 
frozen konnyaku (kôri-konnyaku), and frozen mochi (kôri-
mochi).
 Note: Translated by Philip Isenberg (MM, CT), Long 
Beach, California. Address: Japan.

702. Noorden, Carl von. 1904. Ernaehrungstherapie bei 
Stoffwechselkrankheiten. A. Ernaehrungstherapie bei 
Diabetes mellitus [Nutritional therapy for metabolic diseases. 
A. Nutritional therapy for diabetes mellitus]. In: E. Leyden, 
ed. 1904. Handbuch der Ernaehrungstherapie und Diaetetik. 
Leipzig: Thieme. Vol. 2, p. 211-70. See p. 235. Chap. 10 
[Ger]
• Summary: The chapter begins: For no disease is diet / 
dietetics of greater importance than for diabetes mellitus.
 A table (p. 235) lists various foods which are suitable 
for diabetics. For each is given the category of food, specifi c 
foods, carbohydrate content (%), equivalent of 20 gm wheat 
fl our, and remarks. Under natural meals / fl ours (Mehle) 
is an entry for soybeans (Sojabohnen). They contain 38% 
carbohydrates, equivalent to 30 gm. bread
 Note: This fi gure 38% carbohydrates seems much too 
high; some researchers at this time found / claimed that 
soybeans contained no carbohydrates. Address: Prof., Dr., 
Frankfurt am Main, Germany.

703. Pharmazeutische Praxis (Vienna and Leipzig). 1904. 
Tabelle zur Bestimmung von Stärkesorten [Table for 
determining starch types] 3(2):14. [1 ref. Ger]
• Summary: This elaborate chart enables a pharmacist, 
looking at a certain type of starch, to determine what seed it 
comes from, using a step-wise series of choices: One of the 
seeds is Soya hispida Savi.
 The steps (starting with the broadest) are: Seeds larger 
than 6 microns. Outline / perimeter is not polyagonal or 
polygonal (Umriss nicht vielkantig oder vieleckig). Round, 
egg-shaped or uniform, without edges (Rund, eiförmig 
oder gleichförmig, ohne Kanten). Layering visible, at least 

in water (Schichtung sichtbar, wenigstens im Wasser). 
Concentric. Protruding fi ssure (sometimes punctiform) 
(Kernspalte hervortretend (bisweilen punktförmig)). Streaky 
or star-shaped seed vacuole (Stralige order sternförmige 
Kernhöhle) Granules egg-shaped, fi ssures radiating or star-
shaped 40-45 microns (Körnchen eiförmig, Kernspalte 
strahlig oder sternförmig 40-45 μ).

704. Richards, W.B.; Kleinheinz, Frank. 1904. The value of 
soy beans as a part of a grain ration for lambs. Wisconsin 
Agricultural Experiment Station, Annual Report 21:51-55. 
For the year ending June 30, 1904.
• Summary: The authors fed ground soybeans (not defatted 
meal) to fatten lambs. In one experiment (which began on 
20 Jan. 1904) two lots of 10 lambs each were fed on the 
same roughage. One lot received shelled corn, and whole 
soybeans in equal proportions, while the other received the 
same quantities of shelled corn and whole oats. The average 
gain of each lamb during a period of 12 weeks was 16.3 lbs. 
when soybeans constituted a part of the ration and but 13.7 
lb. when oats were used. A pound of gain was produced on 
6.11 lb. of grain and 7.11 lb. of roughage in the soybean 
ration, while 7.28 lb. of grain and 8.62 lb. of roughage were 
required on the oats ration.
 “The nutritive ratio of the ration containing soy beans 
was 1:4.9 while that of the ration containing oats was 1:9, 
the difference being due to the soy beans which contain over 
three times as much protein as oats.”
 “Soy beans in this trial have proved to be an excellent 
grain for balancing the grain ration of growing lambs... If the 
results continue to be as encouraging as those set forth in this 
experiment, extended use of soy beans for feeding purposes 
will depend on how economical their production proves in 
this particular section.”

705. van der Burg, Cornelis Leendert. 1904. De voeding in 
Nederlandsch-Indië [The foods of the Netherlands Indies]. 
Amsterdam, Netherlands: J.H. de Bussy. viii + 526 p. See p. 
210-20, 222-23, 255-56. Index. 24 cm. [49 ref. Dut]
• Summary: Van der Burg describes the preparation of tempe 
as follows: “Yellow soy-beans are boiled, soaked in cold 
water for 48-72 hours, squeezed out between cloths, and then 
steamed in a conical basket, made of fl attened bamboo or of 
cane (Malay: kukusan) till they are done. Afterwards they are 
spread out on wire frames, which are entirely covered with 
banana leaves, and mouldy remains of a previous preparation 
are added, then all is covered again with banana leaves. 
The whole mass is stirred a few times, and after 2 days a 
cake has been formed, from which pieces are cut, which 
are fried in cocoanut oil and eaten afterwards. During the 
preparation, the cotyledons have been bound together by a 
tight mycelium, much water and carbonic acid being secreted 
in the meantime and the temperature of the mass rising 10 to 
12ºC above that of the surroundings. The cellular walls are 
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not dissolved by the hyphae, but the soluble carbohydrates 
and the fat diminish, the nitrogen content remains about the 
same, but in tempé only 70% is to be found of the protein, as 
originally present in the beans.”
 Translated by Sjon Welters.
 Soybean tempeh (Tempé kedelé) is mentioned on pages 
212, 213, 214 and 222.
 On page 213 is a table that gives the percentage 
composition of tempé from two sources: Sack and Boorsma; 
each gives very different numbers.
 Van den Burg also describes, on Prinsen Geerligs’ 
authority, the preparation of tao-tjo (Indonesian-style miso). 
Peanuts are discussed on p. 220; tempé boengkil, tempé 
bongkrek, ontjom beurreum, ontjom bodas on p. 222.

706. Moore, George T. 1905. Soil inoculation for legumes; 
with reports upon the successful use of artifi cial cultures by 
practical farmers. USDA Bureau of Plant Industry, Bulletin 
No. 71. 72 p. Jan. 23. See p. 1-46, 67-68, 71-72 + 10 plates. 
[65 ref]
• Summary: From the earliest days of agriculture it has been 
recognized that all plants belonging to the Leguminosae had 
a decidedly benefi cial effect upon the soil. Pliny (A.D. 23-
79), the Roman scholar, wrote: “The bean ranks fi rst among 
the legumes. It fertilizes the ground in which it has been 
sown as well as any manure” (p. 12). From the early 1800s 
on there was a great diversity of opinion concerning both the 
cause and the effect of root nodules of legumes.
 Nobbe in Germany isolated a pure culture of nodule 
forming bacteria from the nodules and grew them in 
tubes or bottles containing nutrient agar. This culture was 
given the trade name Nitragin. Seventeen different kinds 
of Nitragin were prepared from the nodules of as many 
different plants, and marketed by a well known German 
fi rm of manufacturing chemists. Experiments with Nitragin 
in Germany met with varying degrees of success. In this 
country the results obtained by Prof. J.F. Duggar using hairy 
vetch at the Alabama Experiment Station in 1896 and 1897 
were very satisfactory, but certain other investigators were 
not able to secure inoculation.
 W.M. Munson at the Maine Agricultural Experiment 
Station reported in 1897 and 1898 of having fair success 
in inoculating soybeans with Nitragin, but he failed to get 
satisfactory results with other legumes. His results did not 
warrant the recommendation of the use of Nitragin for a 
leguminous crop. A major problem with Nitragin was that it 
lost its viability quickly (p. 21). “The percentage of failures 
in its usage was so great that its manufacture was given up, 
and it is no longer for sale under that name... For this reason 
the Laboratory of Plant Physiology of the [U.S.] Department 
of Agriculture undertook a scientifi c investigation of the 
root-nodule organism, and as a result it is believed that a 
thoroughly practical and satisfactory method of bringing 
about artifi cial inoculation has been devised” (p. 22).

 Table 1, titled “Number of packages of inoculating 
material (or inoculated seed) distributed from November, 
1902, to November, 1904...” (p. 42-43), lists the following 
under “Bean, Soy”: Alabama 10, Alaska 0, Arizona 0, 
Arkansas 2, California 3, Colorado 0, Connecticut 4, 
Delaware 0, District of Columbia 0, Florida 1, Georgia 4, 
Hawaii 2, Idaho 1, Illinois 36, Indiana 16, Indian Territory 
0, Iowa 9, Kansas 10, Kentucky 9, Louisiana 0, Maine 1, 
Maryland 7, Massachusetts 11, Michigan 10, Minnesota 1, 
Mississippi 1, Missouri 13, Montana 0, Nebraska 3, Nevada 
0, New Hampshire 2, New Jersey 2, New Mexico 0, New 
York 30, North Carolina 11, North Dakota 0, Ohio 25, 
Oklahoma 4, Oregon 3, Pennsylvania 17, Philippine Islands 
0, Porto Rico 1, Rhode Island 3, South Carolina 1, South 
Dakota 2, Tennessee 5, Texas 2, Utah 0, Vermont 2, Virginia 
48, Washington (state) 3, West Virginia 6, Wisconsin 11, 
Wyoming 0. Foreign countries: Australia 2, British Guiana 0, 
Canada 1, Costa Rica 1, Cuba 2,... South Africa 2. Total: 391.
 The next section, titled “Reports” (p. 44), begins: 
“While it has been impossible to receive reports from all 
experimenters, the percentage of replies has been unusually 
large and is quite suffi cient to enable the formation of a fair 
opinion as to the value of the cultures distributed. Table II, 
“Reports of experiments with principal crops” (p. 45), shows 
the following for soy bean: Total reports: 129. Inoculation 
resulting in defi nite increase of crop: 54. Failures defi nitely 
ascribed to bad season, poor seed, weed growth, etc.: 22. No 
increase in crop; organisms already present in the soil: 11. 
No evident advantage from inoculation; nodules not formed: 
42. Percentage of failure: 43%.
 After discussing the nature of the organism, the author 
lists farmers in the following areas who have used the 
“artifi cial culture” successfully to inoculate soybeans: Rash, 
Alabama; Gainesville, Georgia; Napoopoo, Hawaii (Gordon 
Glore–Inoculation successful. Increased growth of plant and 
abundance of root nodules); Winchester, Kentucky; Bynum, 
Maryland; Marionville, Missouri; Dome, North Carolina; 
Guys Mills, Pennsylvania; Spring City, Tennessee; and seven 
towns in Virginia (p. 67).
 The author states that alkaline nitrates in the proportion 
of 1 to 10,000 are suffi cient to prevent the formation of 
nodules. Photos show: (1) Package of inoculating material 
for suffi cient for four acres of alfalfa, with a letter titled 
“Directions for using inoculating material,” from the U.S. 
Department of Agriculture, Bureau of Plant Industry. (2) 
Effect of rich nitrogenous soil upon formation of nodules of 
soy beans; few nodules. Same culture and seed used as in 
Plates 3 and 4. (3) Effect of poor sandy soil upon formation 
of nodules of soy beans; more nodules. (4) Effect of poor 
clay soil upon formation of nodules of soy beans; many 
nodules. Conclusion: Soybeans grown in a poor sandy soil 
or in a poor clay soil have a greater number of nodules than 
plants grown in a rich nitrogenous soil. He states also that 
fully as striking differences might be shown in a soil in 
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which the moisture or the acidity or the air supply varies, 
and that the application of calcium or magnesium will act 
differently on nodule production depending on whether the 
plant grows under acid or alkaline conditions.
 Note 1. This is the earliest document seen (May 2020) 
that clearly refers to the cultivation of soybeans in Hawaii. 
They may have been grown there in 1900, at which time one 
variety was introduced to the USA from Hawaii. By about 
1904-05 the Yamajo Soy Co. had introduced soybeans to 
Kona, a district on the Big Island of Hawaii, where it was 
growing them among the rows of coffee trees and using the 
mature soybeans to make Japanese-style soy sauce (shoyu).
 Note: 2. This is the earliest document seen (June 2016) 
concerning soybeans in connection with West Virginia. Since 
6 packages of soybean inoculating material (or inoculated 
seed) were sent to West Virginia from November, 1902, to 
November, 1904, its seems very likely that soybeans were 
in West Virginia and being cultivated there by 1905–but we 
cannot be sure.
 Note: 3. This is the earliest document seen (May 2016) 
concerning soybeans in connection with Oregon. Since 3 
packages of soybean inoculating material (or inoculated 
seed) were sent to Oregon from November, 1902, to 
November, 1904, its seems likely that soybeans were in 
Oregon and being cultivated there by 1905–but we cannot be 
sure.
 Note: 4. This is the earliest document seen (Dec. 2008) 
concerning soybeans in connection with Cuba. Since 2 
packages of soybean inoculating material (or inoculated 
seed) were sent to Cuba from November, 1902, to November, 
1904, its seems likely that soybeans were in Cuba and being 
cultivated there by 1905–but we cannot be sure.
 Note: 5. This is the earliest document seen (Feb. 2009) 
concerning soybeans in connection with Costa Rica, or with 
Central America. Since 1 package of soybean inoculating 
material (or inoculated seed) was sent to Costa Rica from 
November, 1902, to November, 1904, its seems likely that 
soybeans were in Costa Rica and being cultivated there by 
1905–but we cannot be sure.
 Note 6. This is the earliest document seen (Aug. 2018) 
concerning interest in nitrogen fi xation on soybeans in 
Africa, or in Latin America. Address: Physiologist in Charge 
of Lab. of Plant Physiology.

707. Akizuki, Yoshizo; Nakanishi, Yoshitaka. 1905. Shôyu 
shiken seiseki hôkoku [Analysis of shoyu]. Yakugaku Zasshi 
(J. of the Pharmaceutical Society of Japan) No. 275. p. 49-
51. Jan. [Jap]
Address: Zeimusho-kannai, Matsuyama-shi, Ehime-ken, 
Japan.

708. Lindsey, J.B. 1905. Part II.–Experiments in animal 
nutrition. Massachusetts (Hatch) Agricultural Experiment 
Station, Annual Report 17:45-77. Jan. See p. 67-69, 73-74. 

[2 ref]
• Summary: In the section titled “Digestion experiments with 
sheep,” sheep were fed both soy bean fodder and uncooked 
coarsely ground soybean seeds (called soy bean meal). The 
variety was Brooks Medium Green. The yield of fodder 
was light (about 6 tons/acre) due to the cool summer of 
1903. “The three sheep ate the fodder readily and digested it 
quite evenly. Sheep II refused small quantities of the coarse 
stems...
 “The total dry matter of the soy bean fodder appears to 
be slightly less digestible than that of other legumes,–clover, 
Canada fi eld peas and cow peas,–due to its characteristic 
hard, woody stems. Attention is called to the fact that the 
digestion coeffi cient of the fi ber in the soy beans is relatively 
low (39% and 46%) as compared with those for the clover 
and cow peas (54% and 60%). Soy beans will fi nd their chief 
use in the farm economy as a soiling and silage crop.”
 The uncooked meal caused one sheep some digestive 
problems but it was noted that “It is evident that the beans 
are as a rule quite thoroughly digested, especially the protein 
and fat, which are the two most important constituents.”
 Note: Page 71 states: “Bibby’s Dairy Cake, made 
by J. Bibby & Sons of Liverpool, England, is composed 
principally of ground cotton-seed, cereals such as barley and 
wheat, molasses, fenugreek and salt. It... appears to be highly 
relished by farm animals.” Address: Ph.D., chemist (foods 
and feeding).

709. Kadono, C. 1905. The diet of the Japanese. Times 
(London). Feb. 11. p. 6, cols. 3-4.
• Summary: This article is actually mostly about soya beans 
and their products. “It is well known that the Japanese diet 
consists chiefl y of rice, vegetables, and fi sh, with very small 
and occasional additions of butchers’ meat. The relative 
quantities of these, and vegetables and products thereof used, 
would be interesting and in some respects instructive.
 “The following bill of fare, which attempts to give the 
three meals of a day for a family of moderate circumstances, 
will show how they live. It may also be said that all Japanese 
live rather simply whether high or low in their station of life, 
and the menu can be taken as typical of all classes.
 “Breakfast (about 7 to 7:30 a.m.).–Miso soup (with 
vegetables, tofu, &c.), pickles, boiled rice, tea (sometimes 
raw egg or boiled sweet soya beans, or natto, &c.).
 “Lunch (12 noon).–Fish boiled in soya [sauce], 
vegetables stewed in soya, pickles, boiled rice, tea.
 “Supper (6 to 6:30 p.m.).–Soya soup (with vegetables, 
fi shes, &c.), raw fi sh sliced and eaten with soya sauce, 
broiled fi sh (or boiled) with vegetables (or butchers’ meat or 
fowl and vegetables stewed), rice, tea...
 “From the foregoing it can be seen how cereals and 
vegetables predominate in Japanese diet. Rice and miso and 
soya, as will be seen from the menu, form the predominant 
feature of the food, and it may not be an exaggeration to say 
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that the Japanese physique is mainly built up on the products 
of soya beans, such as miso, soya sauce, tofu, &c.”
 There follows a detailed table titled “Analysis of Soya 
Beans and Their Products. (Extract from a table by Mr. C. 
Omura.)” Nutritional analyses are given for the following, 
written exactly as they appear: Soya beans (5 varieties), 
miso (white, red Osaka, red Tokio, red Sendai), soya sauce 
(regular or Noda), tofu, dried frozen tofu, fried tofu, mash 
residue from tofu (Okara), yuba (Dried skim off tofu-mash), 
natto (Steamed beans with surface fermentation).
 Note 1. This is the earliest English-language document 
seen (April 2013) that contains the term “fried tofu.”
 “Soya beans are grown all over Japan and in Manchuria, 
and so far as I know cannot be had here [in England]. 
They are eaten boiled, either young or ripe.” They are 
manufactured into those articles shown above, of which 
miso, soya, and tofu are the most important...” The author 
then gives a 5-10 line description for each of how miso, soya 
sauce, and tofu are made. Tofu is coagulated with a “strong 
brine. “The remnant (okara), being a white pulverized mass, 
called fancifully ‘snow balls’ by Japanese, is eaten boiled 
and seasoned with soya sauce.
 “I have given Japanese meals to some English friends 
and most have pronounced the food excellent, and some have 
even braved the sliced raw fi sh with soya sauce.”
 Note 2. Concerning the idea that okara is sometimes 
fancifully called “snow balls,” the term kirazu is written with 
three characters: yuki = snow, hana = fl ower(s), and sai = 
vegetable(s). Or the author may be referring to a local term 
from some part of Japan.
 Note 3. This is the earliest English-language document 
seen (June 2013) that uses the Japanese word okara or the 
term “mash” or “mash residue” or “mash residue from tofu” 
to refer to okara.
 Note 4. This is the earliest English-language document 
seen (April 2013) that contains the term “dried frozen tofu” 
(or “dried-frozen tofu”). Address: England.

710. Manchester Guardian. 1905. What the Japanese eat. 
Feb. 13. p. 12.
• Summary: This is a summary of: Kadono, C. 1905. “The 
diet of the Japanese.” Times (London). Feb. 11. p. 6, cols. 
3-4. Mentions soya beans, miso soup, tofu, natto, soya sauce, 
etc.

711. Country Gentleman. 1905. Soy beans as a source of 
protein. 70(2723):327. April 6.
• Summary: “I recently had a long conversation with Mr. 
W.F. Ingalls of Madison County [New York], regarding 
his experience with soybeans as a source of protein for his 
cattle. He is a dairy farmer, and does not seem to have the 
best success with alfalfa, but he is doing well with the beans. 
Among other things he said:
 “’After farming for a number of years, and buying grain 

for cows in large quantities, I began thinking there should be 
something the farmer could raise to balance the corn in place 
of buying grain, and after studying some on the subject, I 
began to experiment on a small scale. “’I tried oats and peas, 
which did fairly well, but didn’t feel quite satisfi ed. I then 
tried the beans which run up the cornstalk, and the scarlet 
runner beans, peas in the corn, vetch, cow peas, etc., but 
without success. Finally I tried the Early Green soy bean 
raised alone, and fed them green in the fall with the corn; 
probably had half a ton. While feeding them the cows gained 
in their milk, and when they were gone they shrunk back 
again.
 “’The next year I raised about an acre separate, which 
I mixed with the corn as I fi lled the silo, and about an acre 
planted in the hill with the corn. In feeding the corn ensilage 
in the winter, before I came to the beans, I fed a ration to 
balance the corn as nearly as possible. When I came to the 
beans in the silo, I was feeding from fi ve to eight lb. of grain 
apiece, and, when feeding the beans, I dropped all the grain 
from some cows, half the grain from others, and kept up the 
full amount on some. Those that I took the grain all away 
from shrunk a very little, but not enough to make up what 
grain was fed. Those that I took off half the grain from did 
not shrink any, and those that had the full amount did not 
gain any.
 “’Then, the next year, I planted the beans in the hill with 
the sweet corn, and picked part of the corn for the canning 
factory, then put the rest in the silo with the beans, and, when 
feeding this ensilage, could not make the cows gain at all by 
feeding grain, and they looked better than when feeding a 
grain ration.
 “’As to the variety of beans planted, I tried the yellow, 
which are of a large growth but do not mature here, and the 
black, which do not mature but are of a smaller growth, but I 
like the Early Green beans the best of any variety tried. As is 
perhaps well known, the Soy bean is a great help to the soil, 
as the plant gathers nitrogen and stores it up in the roots in 
the form of nodules. These were not found the fi rst year, but 
the second year, on the same soil, were found in abundance, 
and of course these help to enrich the soil...”

712. Korentschewski, W.; Zimmerman, A. 1905. Izsl’dovanie 
kitayskago bobovago masla [Research on Chinese bean oil]. 
Viestnik Obshchestvennoi Gigieny, Sudebnoy i Prakticheskoy 
Meditsiny (Bulletin of Public Hygiene, Forensic-, and 
Applied Medicine) (St. Petersburg) 5:690-93. May. [Rus]
• Summary: During the Russo-Japanese War (1904-05) the 
authors conducted investigations on soy oil in the chemical-
bacteriological laboratory of the Russian military hospital 
in Harbin. They carried out human feeding studies on all 
aspects of soy-bean oil, which was consumed with a basal 
ration of rye bread, cabbage soup, and buckwheat or millet 
cooked as a porridge. Three soldiers of normal health served 
as subjects and ate 100 grams of unrefi ned soy-bean oil daily, 
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in addition to 46 grams of fat supplied by the basal ration. 
The total fat of the diet was on average 97% digested.
 Note 1. This is the earliest document seen (Nov. 2020) 
concerning the effects of dietary lipids (or soy-bean oil) on 
blood lipids.
 Note 2. This is the earliest document seen (Jan. 2004) 
that mentions the place name “Harbin” in connection with 
soybeans. Address: 1. Head, Korentschewski Laboratory; 2. 
Head, Zimmerman Pharmacy. Both: Biochemical Laboratory 
of Harbin Unifi ed Hospital (Kharbinskago Svodnago No. 1 
gospitalya)).

713. Smith, C.D.; Robison, F.W. 1905. Observations on the 
infl uence of nodules on the roots upon the composition of 
soy beans and cowpeas. Michigan Agricultural Experiment 
Station, Bulletin No. 224. p. 125-32. May.
• Summary: Nodules on the roots of cowpeas and soy beans 
increased both the nitrogen and protein content of the plants 
and seeds, but did not increase the total yield. “On several 
occasions equal areas were sown to soybeans and cow peas, 
one area inoculated and with nodules on the roots, the other 
area not inoculated. As far as quantity of crop is concerned 
the results have no shown a large and notable increase due 
to inoculation. On the 23rd of September, 1903, there were 
growing on the station plots, two areas of soy beans. On one 
of them the roots were practically free from nodules, on the 
other the roots were well inoculated and nearly covered by 
them. The variety of beans was the Medium Green, a late 
sort ripening its seed but rarely and in favorable seasons 
only, but affording an abundance of leaves and stems.” “The 
leaves and stems together of the inoculated soy carry 17.38 
pounds of nitrogen.”
 “It is interesting to note that the inoculation has 
increased the amount of nitrogen in the soy beans by almost 
exactly 50 per cent.”
 “In 1904 some investigations were conducted to test 
the infl uence of nodules on the roots on the composition of 
the ripened seed of two varieties of soy beans. The Medium 
Green is not certain to mature its seed in this latitude, but 
did so in 1904. The Ogemaw is an earlier sort, fairly certain 
to ripen in an average year.” A table (p. 132) shows that 
seeds of the inoculated Ogemaw contained 42.20% protein, 
versus only 35.39% for the seeds from plants that were not 
inoculated–an increase of 19.2%. For Medium Green the 
corresponding fi gures were 36.45% vs. 31.23%–an increase 
of 16.7%.
 “In conclusion of the work of the two years it has been 
learned that the nodules on the roots, while, on fairly fertile 
soil, they may not notably increase the yield, do increase the 
relative and absolute amount of nitrogen in the plants. This 
increase is very important and pronounced.”
 The writers calculated that inoculated soybeans took 
26% of their nitrogen from the air. Address: 1. Director of 
the Station; 2. Chemist.

714. Ishisaka, S. 1905. Shôyu-jôzô [Analysis of the oil 
obtained as a by-product of shoyu fermentation]. Yakugaku 
Zasshi (J. of the Pharmaceutical Society of Japan) No. 281. 
p. 589-99. June. [Jap]

715. Smith, Clinton D. 1905. Legumes other than alfalfa. 
Michigan Agricultural Experiment Station, Bulletin No. 227. 
p. 165-84. June.
• Summary: The summary (p. 165) states: “Soy beans are 
now grown in all parts of Michigan. The tests discriminate 
between varieties designed to produce abundant forage and 
those bred to produce abundant seed. Of the former the 
medium green, early black, and yellow are leading sorts, of 
the latter the Ogemau [Ogemaw], the rather small Ito San, 
and government 9413 are good types.”
 The section titled “The experiments” gives details on 
many leguminous crops tested in 1903 under the supervision 
of Mr. Bronson Barlow. Named soy bean varieties tested 
from July to Sept. 1903 (p. 172-73) were: Early Black, 
Extra Early Black, Medium Green, Ito San, Medium Green, 
Ogemaw, Yellow, and Wood’s. Two tables (p. 173) give the 
yield per acre (in lb) of grain and straw.
 Also tested (p. 174-75) were: Gosha, Rukigira (also 
spelled Rukigiri), and Rokugetsue [Rokugatsu?].
 The section titled “Soy beans and other legumes as 
green manures” (p. 180-83) compares two varieties of soy 
beans (Medium Green and Ogemaw) and four other legumes 
(cowpeas, Vicia globosa, clover, and June clover). One 
etymologically interesting sentence reads: “Another soy, the 
Ogemaw, was also examined and its composition is recorded 
below.” Tables (p. 181-82) show: (1) Comparison of the 
weight (in pounds) of forage and roots from six legumes 
produced in an area of 12 square feet. (2) Based on the fi rst 
table, the chemical composition of the forage, roots, and 
nodules of each of the six crops analyzed above. (3) The 
weight (in lb) of nitrogen, phosphoric acid, and potash found 
in each of the six crops. Medium green soy is highest in 
nitrogen, Ogemaw soy is highest in phosphoric acid, and 
clover (new seeding) is highest in potash.
 The last section titled “Ensiloing soy beans” (p. 184) 
reports that silage made of soy beans alone and put into 
the silo on 15 Sept. 1904 had a peculiar and unpleasant 
odor. A table shows the composition of the silage. Address: 
M.S., Director of the Station Council, Agricultural College, 
Michigan.

716. Korentschewski, W.; Zimmermann, A. 1905. Sanitaer-
hygienische Untersuchung des chinesischen Bohnenoeles 
[A sanitary-hygienic investigation of Chinese soybean oil]. 
Chemiker-Zeitung 29(58):777-78. July 22. [Ger]
• Summary: Some 20 different species of these beans are 
sold under the name ‘doutsa,’ some being used as human 
food, others as fodder for cattle, and others again for the 
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extraction of the oil. A kind of vermicelli is also prepared 
from certain species. The oil is expressed by means of 
primitive plants in the Chinese factories and exported 
in large quantities to Japan and Korea. The method of 
extraction consists in fi rst crushing the beans into caked 
masses by means of mill stones, then heating them on stone 
slabs until the appearance of vapors, and fi nally expressing 
them in an iron receptacle. As fi rst obtained the oil is turbid, 
but after some time becomes clear, the deposit consisting 
of sand particles and vegetable fi bres. Only the clear oil 
is exported, but the turbid oil is sold locally. It has a faint 
odor recalling that of Chinese wood (tung) oil, is bland 
to the taste, and of a dark brown colour. Four commercial 
samples examined by the authors (one being obtained direct 
from the factory in Kharbin [Harbin]) gave the following 
results:–Water, 0.3 to 1.80 per cent.; specifi c gravity at 15ºC, 
0.9264 to 0.9287; solidifi cation point, -14.6º to -15.3ºC; 
saponifi cation value, 207.9 to 212.6; ester value, 203.9 to 
207.7; insoluble fatty acids, 93.6 to 94.28 per cent.; iodine 
value (Hübl), 114.8 to 137.2; solidifi cation point of fatty 
acids, 16ºC to 17.3ºC; melting point of fatty acids, 20ºC to 
21ºC; Maumené test, 102º to 116ºC; and acid value 1.86 
to 15.46. It was concluded that the oil contained a large 
proportion of oleïn. Practical tests showed that the oil was 
readily absorbed by the system and possessed a high food 
value.
 Note: This is the earliest document seen (March 2000) 
that mentions tung oil. Address: 1. Dr.; 2. Mag. pharm.; 
Both: Aus dem chemisch-bakteriologischen Laboratorium 
des I. Militaerhospitals in Charbin (Chemical-Bacteriological 
Lab., I. Military Hospital, Harbin, Manchuria).

717. Korentschewski, W.; Zimmermann, A. 1905. Sanitaer-
hygienische Untersuchung des chinesischen Bohnenoeles 
[A sanitary-hygienic investigation of Chinese soybean oil 
(Abstract)]. Chemische Revue ueber die Fett- und Harz-
Industrie (Hamburg, Germany) 12(8):190-91. Aug. [1 ref. 
Ger]
• Summary: A German-language summary of a German-
language article with the same authors and title published 
in 1905 in Chemiker-Zeitung 29(58):777-78. July 22. 
Address: 1. Dr.; 2. Mag. pharm.; Both: Aus dem chemisch-
bakteriologischen Laboratorium des I. Militaerhospitals in 
Charbin (Chemical-Bacteriological Lab., I. Military Hospital, 
Harbin, Manchuria).

718. E.P. 1905. Ration for milch cows (Letter to the editor). 
Rural New-Yorker 64(2915):891. Dec. 9. Oversize.
• Summary: “Will you give me information regarding 
feeding cows, milk being the product? I found four pounds 
cotton-seed meal, three pounds hominy, three pounds bran, 
corn fodder and hay; but by December 1 open my silo which 
is one-quarter beans and three-quarters corn. How much of 
this should I feed per day, with the cornstalks and grain?

 “Greenwich, Connecticut, E. P.
 “The mixture of Soy beans and corn makes a good 
silage, and this with the feeds mentioned can be combined 
into a good ration:”
 A table then shows the nutritional composition of a 
ration consisting of:
 “20 lbs. corn and Soy bean silage
 “10 lbs. mixed hay
 “8 lbs. corn stover
 “3 lbs. hominy
 “2 lbs. wheat bran
 “2 lbs. cotton-seed meal”
 The total composition of the mixed feed is 2.31 lbs. 
protein, 12.26 lbs. carbohydrate, and 0.74 lbs. fat.
 “This may be more hay and stover than they will eat up 
reasonably clean; if so, cut down the coarse fodders until 
they eat them greedily.” Address: Greenwich, Connecticut.

719. Pinolini, D. 1905. Il valore nutritivo della Soia [The 
nutritive value of the soybean]. Italia Agricola (L’): Giornale 
di Agricoltura 42(23):535-40. Dec. 15. [5 ref. Ita]
• Summary: A review of earlier publications on the 
nutritional value of soybeans and soyfoods. This article 
begins:
 The seed of the soybean represents a nutritious material, 
much more nutritious than the common bean (fagiuolo). 
The percentage composition of the various widely grown 
legumes are clearly expressed by the fi gures of the following 
table: The legumes are:
 Dark soybean (Soia sera)
 Yellow soybean (Soia gialla)
 Reddish-brown soybean (Soia ros.-br.)
 Green soybean (Soia verde)
 Common bean (Fagiuolo)
 Pea (Pisello)
 Lentil (Lenticchia)
 Broad bean or fava bean (Fava)
 Lupine (Lupino)
 From the numerous analyses made here of the different 
varieties shown in the table above and coming from very 
different regions, we fi nd the great importance of this legume 
in the diet of man, given its richness in nutrients.
 A legume which is wrongly taken into account and 
cannot be understood, as its cultivation has not yet caught 
on, notwithstanding the repeated efforts made by long-time 
agronomists in the different regions of Europe.
 Because of its wealth of protein (materie proteiche) 
and fat, it constitutes an ideal food for all rice-growing 
populations and in general for all those living in humid 
localities, and it is good that all the hygienists, all those to 
whom it belongs to the welfare of the rural populations, 
especially where pellagra rages, try to diffuse the cultivation 
of this precious plant, which can bring a great benefi t and can 
lead to the solution of the much desired problem, namely: 
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to provide theses populations with food that is economical, 
healthy, complete–able to compensate for our nutritional 
inadequacies, and which necessarily meets the body with the 
labors to which it is subjected.
 In some districts of Hungary the farmers have long since 
introduced this legume into the ordinary feeding of the rural 
population: from the beginning some were hostile to such 
innovations and feared perhaps that it was intended to give 
them a harmful food; but later, slowly they got used to it, 
now it is liked very much and provides good health. Even in 
some parts of Austria, we tried to do the same, but with less 
success.
 In France farmers have been able to disseminate this 
plant and to make it part of ordinary rotations, among the 
common crops; but it must be noted that in that country, 
despite the willingness and the iron will of many scientists, 
little has been achieved, or rather I would say too little, and 
the rural population is still not inclined to accept it, except 
in the area around Etampes where it is becoming a common 
crop.
 What about Italy? Numerous experiments have been 
made and are still being made; There have been many simple 
trials; everything serves to demonstrate that you want to do 
something, and nothing more.
 Page 536-37: From soybeans the Chinese and Japanese 
make a cheese (formaggio di soia; tofu), and a fl our [kinako],
and various fermented foods. The soybean plant makes a 
good forage for animals.
 Page 538: Two tables give detailed nutritional 
composition of the stems, leaves, and hulls of the Etampes 
soybean; the fi rst is “as is” and the second is on a moisture 
free basis. Two more tables give the same information for the 
stems, leaves, pods and whole plants of soybean forage.
 Page 540: The soybean is also used for its oil–The 
oil, which is extracted from this legume by pressure, is 
consumed in large quantities by the inhabitants of the 
Celestial Empire, who prefer it to other oils for its particular 
taste, which recalls that of raw beans; but Europeans have 
little appetite for it.
 The chemist Fremy, in a letter addressed to the president 
of the Society for Acclimatization in Paris, says:
 Soybean oil is very similar to our edible oils; its smell 
and taste are agreeable; it is very good for combustion. 
Exposed at temperatures of 0º, it becomes syrupy; 
atmospheric oxygen quickly turns it to resin. It therefore 
belongs to the drying oil category, and could, under this 
relationship, replace linseed oil in some of its applications.
 Despite its richness in oily matter, soybeans cannot rival 
our oleaginous grains in terms of income. Address: Italy.

720. Bui, Quang Chieu. 1905. Des cultures vivrières au 
Tonkin [On the food crops of Tonkin, Indochina]. Bulletin 
Economique de l’Indochine (Hanoi) 8(48):1152-90. Dec. 
New Series. Many illust. and photos. [4 ref. Fre]

• Summary: This article begins with a foreword by H. 
Brenier, Director of Agriculture, Forestry and Commerce 
for Indochina. He notes the importance of soybeans, soy 
products (including soy sauce and tofu) and adzuki beans 
(Phaseolus radiatus), among the people of Asia. In Annamite 
(south Vietnamese), tofu is called dau phu and the soybean is 
called dau nanh or dau tuong.
 Adzuki beans are discussed (p. 1153-55, 1157) and 
a nutritional analysis of the azuki bean, which has been 
cultivated in France, is given. The section on the soybean (p. 
1153, 1157-68) discusses: The local names and varieties of 
the soybean, botanical characteristics, cultivation, utilization 
(to make soy sauce, tuong, tofu, etc.), commerce and trade 
(in the province of Hungyen, the stalks of the soybean plant 
are used to make a sort of incense). An illustration (line 
drawing, p. 1159) shows a Soja plant with pods.
 A detailed description is given of the manufacture of 
tuong (a sort of soft miso) in Tonkin. First moc, or molded 
glutinous rice is prepared. After glutinous rice is cooked, 
it is covered with banana leaves and allowed to mold for 
2-3 days. Then the soybeans are prepared. They are grilled, 
ground to a powder, boiled with water, and put into a jar 
for 7 days until sweet. Six parts of rice koji are then mixed 
with 5 parts soy. The mixture will be ready to eat after it has 
fermented for 15-30 days. If it is too thick, add salt. Good 
tuong is soft and mildly sweet. It is sweeter and smoother 
than nuoc mam. Annamites say that only the prosperous 
households succeed in making tuong. If the tuong starts well, 
then becomes sour, that is a bad omen.
 Tuong can also be made from corn (maïs), which is 
grilled, ground, sifted, covered with taro leaves, and allowed 
to mold. Put it in salt water, then after 5-6 days add roasted 
soy fl our as above. Stir it before sunrise and let it stand open 
in the sun for 15 days, putting on the cover as soon as the sun 
disappears. If this is done, it will last a long time.
 Note 1. This is the earliest document seen (Jan. 2009) 
that mentions tuong. The importance of this fermented 
seasoning, a close relative of Chinese jiang, is indicated by 
the local name for the soybean (dau tuong), or “the bean 
used to make tuong.”
 Production of tofu (dau-phu): Lots of dau-phu is made 
in Tonkin, especially in Hanoi, where it constitutes the basis 
of the poor people’s food. It is never made in large factories, 
only small shops. Soak the soybeans, wash them and remove 
their hulls, cook to soften them, then grind them with a hand-
turned mill over a wooden bucket. The soymilk is extracted 
with cold water then boiled for 30 minutes. There remains 
in the sack a white residue (un résidu blanc) [okara] which 
is fed to the pigs. The next day, add some fermented whey 
from a previous batch to coagulate the soymilk. Then press 
the curds. The fi nished tofu cakes are each 15 by 8 by 1 cm 
thick. Tofu is widely used in soups. A table (p. 1165) shows 
the costs of equipment to start a tofu shop, and a profi tability 
analysis. Early analyses of the composition of the soybean, 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    388

© Copyright Soyinfo Center 2021

conducted by Fremy, Muentz and Pellet (in France) and 
Wechler (in Austria), are reproduced. Photos show key 
steps in the process: (1) A person is washing soybeans in a 
bamboo colander while standing in a stream near Hanoi. (2) 
The soybeans are ground in a small, traditional, hand-turned 
stone mill by a person sitting on the same wooden bench as 
the mill, in a bamboo hut, surrounded by various wooden 
tubs and colanders. (3) Using a sack to fi lter the ground 
puree from the stone mill. (4) Cooking the fi ltered liquid 
over a small wood fi re in an earthenware pot. (5) Pressing the 
curds (outdoors) after precipitation of the protein. (6) More 
forceful pressing. Notice pressed cakes on woven bamboo, in 
lower left, behind person. (7) A merchant walking the streets 
selling tofu on two trays, each suspended by 3 ropes from the 
ends of a shoulder pole.
 Note 2. This is the earliest French-language document 
seen (June 2013) that uses the term un résidu blanc to refer 
to okara. Address: Indo China.

721. Bardet, M. 1905. Sur un pain sans matières amylacées 
à base de soja hispida [A bread without starch based on soja 
hispida (soybeans)]. Bulletin General de Therapeutique 
Medicale, Chirurgicale, Obstetricale et Pharmaceutique 
149:181-84. [Fre]
• Summary: This is a presentation by Mr. Bardet to the 
Therapeutic Society (Société de Thérapeutique) in France 
about a new bread for diabetics. Soya, which is widely used 
in Japan, has met with little success in France. However it is 
of interest because it contains almost no sugars or starches–
less than 5-6%–yet an average of 35% vegetable casein. The 
Japanese consume enormous quantities of vegetable cheese 
(fromage végétal) [tofu], which is obtained from soya.
 “The bread which I have the honor to present has been 
prepared under the name of Krube bread (pain Krube). This 
is the fi rst soy bread I have found which is truly acceptable. 
When fresh, it resembles a brioche, being somewhat soft and 
oily; when stale, it becomes fi rm but still retains the taste of a 
brioche. It is obtained by grinding the seeds in a special way 
to defat them (dégraisser) and make them better suited to 
bread.” The man who developed the bread is a diabetic.
 A table shows the composition of the soy fl our: 
Nitrogenous materials (proteins) 28.69%. Oils and fats 
38.00%. Minerals 4.24%. Inert substances 15.21%. Sugars 
and starches 5.80%. Moisture 8.06%. Total 100%. The bread 
contains 508 calories per 100 gm. Thus soy bread supplies 
3.5 times the protein and twice the calories as regular bread.
 Question from Mr. Berlioz: “What is the digestibility of 
this bread compared with wheat bread?” Answer: They are 
different foods and cannot be compared.
 Question from Mr. Saint-Yves Mesnard: “These 
seeds [soybeans] were introduced to France by Montigny 
in 1855; people have tried unsuccessfully to acclimatize 
them in various places in France, so at present all our soya 
is imported from Japan. Thus soya is destined to remain 

a deluxe and rare food. This is very unfortunate, for it is 
a legume with nutritive properties which could be used 
advantageously by both diabetics and healthy individuals. 
It seems to me that this bread has been prepared extremely 
well and would almost give the illusion of a brioche, if its 
odor was not so strong. It represents major progress over 
the former breads which were more like rubber than bread.” 
Answer: “Yes, soya is presently a deluxe product. I believe 
that the price of 100 kg of fl our is about 150 francs, and that 
is enormous.”
 Comment by Mr. Laumonnier: “Soya has been 
successfully cultivated in and around Marennes (Charente-
Inférieure) [Note: A department in western France on the 
Bay of Biscay by the Gironde River, now called Charente-
Maritime]. The climate of this region is both temperate and 
humid–important factors for the culture of this plant. The 
Japanese army has tried to use soya in its food rations, but 
found them diffi cult to preserve.”

722. Czapek, Friedrich. 1905. Biochemie der Pfl anzen. Erster 
Band [Biochemistry of plants. Vol. 1]. Jena: Verlag von 
Gustav Fischer. 584 p. See p. 156-58. [16 ref. Ger]

• Summary: In chapter 8, titled “Die Pfl anzlichen Lecithine 
[Plant Lecithins”], in section 2 titled “Lecithine in Samen 
[Lecithin in Seeds]” (p. 156-58) is a table (p. 157) which 
gives the lecithin content of 20 species of seeds on a dry 
weight basis, including lupins (Lupinus luteus) 1.57%, the 
soybean (Glycine hispida) 1.64%, hemp seeds (Cannabis 
sativa) 0.88, and sesame seeds (Sesamum indicum) 0.56. The 
soybean has the highest lecithin content of all.
 A second table (p. 158), compiled from Stoklasa (1896) 
shows the fat, lecithin and protein content of 11 seeds. The 
soybean (Glycine hispida) is #1 in lecithin, #2 in protein 
(Eiweiss, after lupins), and #5 in vegetable oil (Fett, after 
sunfl ower seeds {32.26%}, hemp seeds, poppy seeds, and 
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linseeds).
 Note: Soybeans were not yet available on a commercial 
scale in Germany. Address: Dr. phil. et med., Professor of 
Botany, Prague, Czechoslovakia.

723. Duthie, John Firminger. 1905. Flora of the upper 
Gangetic plain and of the adjacent Siwalik and sub-
Himalayan tracts. Vol. I, part 1. Ranunculaceae to 
Campanulacae. Dehra Dun, India: M/s. Bishen Singh 
Mahendra Pal Singh; Delhi, India: M/s. Periodical Experts. 
500 p. + v. See p. 231-32. 19 cm. [6 ref]
• Summary: In the section on “Leguminosæ” we read (p. 
230-31): “20. Glycine, Linn.; Fl. Brit. Ind. ii, 183 [Hooker, 
Joseph D. 1879. The Flora of British India. Vol. 2, p. 183].
 “Twining or suberect herbs... Species about 15, spread 
through the tropics of the old world, also in Australia.

“G. Soja, Benth, in Journ. Linn. Soc. viii, 266: F.B.I. ii, 
184 (not of Sieb. & Zucc.) G. hispida, Maxim.; Watt E.D.; 
Field & Gard. Crops iii, 3, t. 85; Prain in Journ. As. Soc. 
Beng. LXVI (1897), 403. Soja hispida, Moench.; W.&A. 
Prod 247. Dolichos Soja, Linn.; Roxb. Fl. Ind. [Roxburgh’s 
Flora Indica] iii, 314; DC. L’Orig. Pl. Cult 264. Vern. 
[Vernacuar] Bhat. (Soy bean, Japan pea).
 “An annual, with stout suberect or climbing stems, 
densely clothed with fi ne rusty-coloured hairs. Leaves 
3-foliolate, long-petioled; leafl ets 2-4 in. long, ovate, usually 
acute. Racemes sessile, few-fl owered. Calyx ¼ in., densely 
hairy; teeth long, setaceous. Corolla reddish-purple, not 
much exserted [sic]. Pods 2-3 in the axils of the leaves, 
1½-2 in. long, linear-oblong, recurved, densely pubescent, 
subtorulose, 3-4 seeded.
 “Sparingly cultivated within the area, and confi ned 
to a few of the Sub-Himalayan districts. It is grown more 
extensively on the lower slopes of the Himalaya up to 
6,000 feet, from the Punjab eastwards; also in Bengal, on 
the Khasia, Manipur and Naga Hills, and in Burma, but 
nowhere in India has it been found truly wild. De Candolle 
considered the plant to be a native of Cochin China, Japan 
and Java at the time when the ancient inhabitants of that 
region began to cultivate it, and to use it as food. As grown 
within the area of this fl ora, and in other parts of India, it 
represents a very inferior form of soy bean. It is a rainy-

season crop, and is usually sown in very poor land. 
Under proper cultivation the chemical composition 
of the bean shows it to be the richest of all the pulses 
in albuminoids and oil. In China and Japan various 
preparations are made from it, including soy-sauce, 
which is largely exported from those countries. The 
plant affords very excellent fodder for all kinds of 
stock, if harvested before it is fully matured.” Address: 
B.A., F.L.S., Formerly Director of the Botanical Dep. 
of Northern India.

724. Frear, William. 1905. Composition of soy beans. 
Pennsylvania Agricultural Experiment Station, Annual 

Report Part II. p. 39-40. For the year 1904-05.
• Summary: “At the request of Mr. Eli G. Reist, who lives 
a short distance south of Mt. Joy, Lancaster county, an 
examination was made of a number of varieties of soy beans 
(Soja hispida) grown by him.
 “He states that the seeds were received by him, early in 
1904, from the Agricultural Experiment League, of Cornell 
University [Ithaca, New York]. They were planted May 20, 
1904, in rows three feet apart.”
 The following fi ve soybean varieties are listed, with the 
seed color, harvest date, yield, plant height, and habit [of 
growth]: Cross Bred No. 6 (chocolate brown; 15 bu/acre). 
Early Black (20 bu/acre). Ita San [Ito San] (light clay yellow; 
20 bu/acre). Early Green (pea green; 25 bu/acre). Southern 
Soy Bean (Just in bloom when killed by frost). For 3 of these 
varieties, the habit is upright; for one it is “spreading.”
 “For an exhibit of the plants of the fi rst four varieties, 
Mr. Reist was awarded a silver medal by the Louisiana 
Purchase Exhibition.” A table (p. 40) shows for these four 
varieties the seed color, average long diameter (inches), 
weight of 100 seeds (ranges from 15.85 to 28.65 grams), 
weight per bushel (ranges from 59.3 to 61.5 pounds), the 
chemical composition (on both an air-dry and water-free 
basis). The weight of 100 seeds is as follows: Cross Bred No. 
6 15.93 gm, Early Black 28.65 gm, Ita San [Ito San] 15.85 
gm, and Early Green 22.93 gm. Note that Early Black has the 
largest seeds [1,585 seeds per pound].
 “It may be noted in conclusion that none of these 
varieties approach the yield of 35 bushels per acre obtained 
by the Massachusetts Agricultural Experiment Station from 
the Medium Early White variety. It is possible that with a 
better soil and a somewhat closer planting in the drill, these 
varieties may be made more productive.”
 Note 1. This is the earliest document seen (Sept. 2004) 
that clearly mentions the soybean variety Early Green. Note 
that Mr. Reist (of Pennsylvania) obtained it from New York, 
which is where Peter Henderson & Co. is located.
 Note 2. The variety name “Ita San” is misspelled 
throughout this article–four times; it should be “Ito San.”
 Note 3. The variety “Cross Bred No. 6” was developed 
by Mr. E.E. Evans of West Branch, Michigan. Address: PhD, 
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Vice Director and Chemist [Harrisburg, Pennsylvania].

725. Friedenwald, Julius; Ruhräh, John. 1905. Diet in health 
and disease. Philadelphia and London: W.B. Saunders and 
Company. 689 p. Illust. 24 cm. [3 soy ref]
• Summary: This book is copyrighted 1904, but published 
in 1905. “Soya” or “Soy” is mentioned on 4 pages in the text.
 In the chapter on “Classes of foods,” in the section on 
“Legumes,” in the subsection on “Beans” is a large table (p. 
91) titled “Composition of fresh and dried legumes compared 
with that of other foods–(Abel).” Under “Dried legumes,” 
the composition of the “Soy bean” is given as:
 Water 10.8%
 Protein 34.0%
 Fat 16.8%
 Carbohydrates 33.7%
 Ash 4.7%
 Fuel-value per pound 1970 calories
 In the chapter titled “Diseases in which diet is a primary 
factor,” in the section on “Substitutes for bread” we read 
(page 466-67): “Soya biscuits, or bread are made from the 
Soya bean, a Japanese product. Soya bread was suggested for 
diabetics by Dujardin-Beaumetz in 1890. Attfi eld gives the 
following composition of Soya fl our:
 “Protein 41.24
 “Fat 13.70
 “Carbohydrate 30.35
 “Phosphates 4.81
 “Other salts 0.52
 “Moisture 9.38
 “Dujardin-Beaumetz gives the following as the 
composition of Soya bread:
 “Water 45.000
 “Protein 20.168 “ Fats 9.350
 “Starch and sugar 2.794 “ Phosphoric acid 0.863
 Footnote: Recipes for these will be found in the 
Appendix.
 In the chapter on “Diet Lists” under “No. 4.–Diabetes” 
states (p. 652): General Rules.–Reduce to a minimum all 
starches and sugars. Increase animal diet and fats. Avoid 
eating any starchy or sugary condiments to foods. Drink 
water freely to eliminate sugar. Substitute saccharin for 
sugar. May take:...
 “Farinaceous.–Gluten bread, gluten gems, gluten 
porridge, fried gluten mush, gluten wafers, gluten griddle-
cakes, almond bread and cakes, charred bread, bran cakes, 
Soya bread, rye bread, glutens, nut-gluten biscuit. May 
occasionally substitute potatoes for bread. Substitute gluten 
for fl our in soups and gravies.”
 Julius Friedenwald lived 1866-1941. John Ruräh lived 
1872-1925. Address: 1. M.D., Clinical Prof. of Diseases of 
the Stomach; 2. M.D., Clinical Prof. of Diseases of Children. 
Both: College of Physicians and Surgeons, Baltimore, 
Maryland.

726. Gouin, Raoul. 1905. Alimentation rationnelle des 
animaux domestiques [Rational feeding of domestic 
animals]. Paris: Librairie J.-B. Baillière et Fils. 496 p. See 
p. 32, 465-66, 470-73. Illust. Index. 19 cm. Encyclopédie 
Agricole, pub. sous la direction de G. Wery. [Fre]
• Summary: The section titled “Nitrogenous principles 
(Principes azotes) contains a table (p. 32) which gives the 
percentage nitrogen and probable multiplier in 8 legumes, 
including the soybean (Soja) which contains 16.82% protein 
with a probable multiplier of 5.945. The same table gives 
similar fi gures for oilseed cakes (torteau) including peanut, 
sunfl ower (de soleil), sesame (sésame), cotton, hempseed 
(chènevis), copra, and linseed–but not soybean.
 The chapter on seeds and fruits contains fairly detailed 
discussions including lupins (p. 226-27), linseed (p. 230), 
peanuts (arachide, p. 231)–but not soybeans.
 Tables at the back of the book give the chemical 
composition of various animal feeds. Soy is listed under the 
straw of legumes (p. 466) and leguminous seeds (p. 472). 
For each feed is given the crude composition, the digestible 
nutrients, and the nutritive ratio (Relation Nutritive).
 Soybean seeds (p. 472) contain the following 
composition of assimilable or digestive elements: Protein 
30.1%, fats 15.8%, carbohydrates 25.1%, cellulose 7.0%, 
other fi ber 2.7%. Nutritive ratio: 1:2.1. Address: Ingénieur 
Agronome, Proprietaire Agriculteur, France.

727. Kellner, Oscar Johann. 1905. Die Ernaehrung der 
landwirtschaftlichen Nutztiere: Lehrbuch auf der Grundlage 
physiologischer Forschung und praktischer Erfahrung [The 
feeding of livestock: Textbook based on physiological 
investigation and practical experience]. Berlin: Verlag von 
Paul Parey. 594 p. See p. 558-69. Rev. ed. 1912. [Ger]
• Summary: Table 1, titled “Composition, digestibility, and 
starch value of the feeds” contains a section on various types 
of straw. The subsection on legume straws (p. 55) gives the 
composition of soybean straw. The author lived 1851-1911. 
Many subsequent editions were published, in 1906, 1909, 
1912, 1919, 1924, etc. Address: Geh. Hofrat und Professor, 
Vorstand der Koenigliche landwirtschaftliche Versuchsstation 
Moeckern (near Leipzig) [Germany].

728. Lewkowitsch, Julius. 1905. Chemische technologie 
und Analyse der Oele, Fette und Wachse. 2 Abt. [Chemical 
technology and analysis of oils, fats, and waxes. 2 vols.]. 
Braunschweig [Brunswick], Germany: Friedrich Vieweg und 
Sohn. See vol. 2, p. 79-81. [5 ref. Ger]
• Summary: In the section titled Sojabohnenöl, Saubohnenöl 
(p. 79-81), the information is identical to that found in 
the 1904 English-language edition. The full-page table of 
constants is also identical.
 Also discusses: Perilla oil (p. 22-23). Linseed oil or 
fl axseed oil (p. 23-39). Sesame oil, gingilli oil, or teel oil 
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(p. 110-17). Almond oil (p. 159-65). Arachis oil, peanut oil, 
or earthnut oil (p. 167-81). Butter substitutes: Margarine 
(p. 507-16), vegetable butters (p. 517. Made mostly from 
coconut oil or palm kernel oil. Gives many German brand 
names such as Vegetalin), lard substitutes (Kunstschmaltz, 
Kunstspeisefett, p. 518), cacao butter substitutes (p. 518-19).
 Julius Lewkowitsch lived 1857-1913.
 Note: This is the earliest German-language document 
seen (May 2020) that mentions lard substitutes–also called 
shortening. Address: City and Guilds of London Inst.

729. Oshima, Kintaro. 1905. A digest of Japanese 
investigations on the nutrition of man. USDA Offi ce of 
Experiment Stations, Bulletin No. 159. 224 p. See p. 20-33, 
40-43, 46-47, 145-53, 168-73. [26 ref. Eng]
• Summary: One section titled “The Soy bean and its 
preparations” (p. 23-33) gives detailed discussions of tofu 
(including yuba, frozen tofu, kara [okara], and fried tofu), 
miso (incl. white miso, red or Sendai miso), shoyu, and 
natto. The nutritional composition of each is given, and many 
early studies by Western and Japanese scientists are cited.
 “Next to rice in importance in the Japanese diet are 
legumes, which are universally used... Of the different 
legumes used as food in Japan, the soy bean (Glycine 
hispida) is by far the most important. According to 
agricultural statistics for the years 1879 to 1887, nearly 10 
per cent of the cultivated land in Japan was devoted to the 
growth of this legume, an area somewhat larger than that 
devoted to wheat growing. In the northern Island [Hokkaido] 
in 1887 nearly 17 per cent of the total cultivated area was 
devoted to the soy bean. The average yearly production 
of soy beans amounts to about 360,000,000 kilograms... 
A part of the product is of course used for seed, and a not 
inconsiderable part is used as fertilizer.*” (Footnote: * “In 
northern China soy beans are used to some extent in the 
production of oil, which is used for cooking and illumination 
[in oil lamps]. The residue from this process [the presscake] 
is imported largely into Japan, where it is used as a 
fertilizer”). Other legumes widely used in Japan include the 
mungo bean (Phaseolus mungo radiatus) and the adzuki 
bean (Phaseolus mungo subtrilobata) (p. 23-24).
 “Many varieties of soy beans are known, being 
designated according to the color, size or shape of the seed, 
and the time required for maturity. For example, there are 
black, green, yellow, and white varieties, and these are again 
designated as early, medium, or late, according to the season 
of maturity, and small, medium, and large, according to the 
size of the seed. The black soy beans are used chiefl y for 
cooking, with sugar and shoyu; the green variety is also 
used in this way, either in the fresh state or after being dried. 
But the total quantity of soy beans used in Japan simply for 
cooking in the natural state is relatively small, the chief use 
being for the different leguminous preparations, the principal 
of which are tofu, miso, and shoyu, described beyond. For 

the preparation of these products either white or yellow soy 
beans are used, preference being given, however, to certain 
special varieties for each of these preparations” (p. 24). 
There follows a long section on tofu (detailed in a separate 
record).
 The “larger part of the leguminous food in the Japanese 
diet consists of the preparations of soy beans, such as miso, 
shoyu and tofu,...” (p. 46).
 In Japan, legumes supply about 8% of the protein and 
11% of the fat in the diet (p. 137).
 Many digestion experiments are described (p. 144-87), 
including those with tofu, shoyu, “tofu cake or kara, the 
soy-bean residue remaining from the preparation of tofu (see 
p. 26),” and yuba conducted in Japan by Osawa and Ueda 
(1887), T. Suchi (1887), Kano and Iishima (1899).
 Table 91 (p. 191) is a “Summary of results of digestion 
experiments with legumes and legume preparations.” 
The percentages given are “coeffi cients of digestibility.” 
Experiments No. 6 and 7–soybeans (average): Protein 
65.5%, fat (uncertain), carbohydrates (incl. crude fi ber) 
85.7%. Experiments No. 8 and 92–tofu (average): Protein 
92.7%, fat 96.4%, carbohydrates (incl. crude fi ber) 93.3%. 
Experiment No. 94–”yuba (soy legumin coagulated):” 
Protein 92.6%, fat 95.7%, carbohydrates (incl. crude fi ber) 
86.6%, crude fi ber 35.5%. Experiment No. 93–”tofu cake 
(soy-bean residue [okara]):” Protein 78.7%, fat 84.3%, 
carbohydrates (incl. crude fi ber) 82.8%, crude fi ber 89.6%.
 Note: This is the earliest English-language document 
seen (June 2013) that uses the Japanese word kara to refer to 
okara.
 Other Japanese foods discussed include adzuki or 
adzuke beans (Phaseolus mungo subtrilobata) (p. 24, 170), 
dried algae ([sea vegetables] p. 34), and kuzu (p. 170). 
Address: Director, Hokkaido Agric. Exp. Station, Sapporo, 
Japan.

730. Oshima, Kintaro. 1905. A digest of Japanese 
investigations on the nutrition of man: Preparations of 
cereals (Document part). USDA Offi ce of Experiment 
Stations, Bulletin No. 159. 224 p. See p. 20-23. [10 ref. Eng]
• Summary: The section titled “Preparations from cereals” 
which gives detailed discussions of bread, fu (baked wheat 
gluten cakes), macaroni and vermicelli, sobakiri or soba 
(buckwheat noodles), mochi, ame [rice syrup].
 “Fu: This is a gluten preparation obtained from wheat 
fl our. The whole is mixed with water and made into a dough 
which is kneaded, the kneading and addition of water 
continuing until a large part of the starch is removed. What 
remains is known as “fu,” and us used wither in the fresh 
state as an ingredient of soup, or is roasted to preserve it for 
future use.”
 While mochi is usually made from glutinous rice (Oryza 
[Oryzae] sativa glutinosa), “it may also be made from 
glutinous grains like millets. In the latter case some special 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    392

© Copyright Soyinfo Center 2021

prefi x denoting the kind of grain used is also employed, as, 
for instance, Kibi-mochi, or Awa-mochi (Kibi is Panicum 
miliaceum; Awa is Setaria germanica). The use of mochi 
made from glutinous millets is usually confi ned to the 
rural and laboring classes... Mochi is considered one of the 
essential articles of food for New Year’s feasts. It is generally 
eaten either roasted or cooked with shoyu sauce.”
 “Ame: This material is prepared most commonly from 
glutinous rice or glutinous millet, sometimes from common 
rice, and rarely from Indian corn or sweet potatoes. The 
essential feature of the process of ame preparation is the 
conversion of starch into maltose by diastase. Malt or 
sprouted barley is generally use to furnish the diastatic 
ferment. The cleaned rice or millet is soaked in water and 
then steamed, by which process the starch grains are broken 
open and made easily accessible to the ferment. The steamed 
grain is then transferred to a suitable vessel, mixed with 
certain proportions of powdered malt (added fractionally) 
and of water at about 60º C., and well stirred. The mixture 
is kept at a temperature of 50º to 60º C. In the course of 6 
to 8 hours the diastatic ferment has acted upon the starch 
and converted it largely into dextrin and maltose. The liquid 
mass is then fi ltered by pressing through a fi ne linen bag, 
and the fi ltrate is condensed in a double boiler to the proper 
consistency, which varies slightly according to the season.”
 “The material thus prepared is called midzu-ame, which 
means liquid or soft ame. It is a dense, clear, light amber-
colored liquid, not unlike the best commercial glucose in 
some of its physical properties. It is used in this form, or 
is further concentrated into kata-ame, or hard ame, a sort 
of hard, white, sweet candy. Stick ame is also made from 
midzu-ame by pulling.
 “Ame has been manufactured in Japan for at least two 
thousand years, and long before sugar was known it was 
used for fl avoring articles of food. Even at the present time it 
is sometimes used in place of sugar in cooking. Ame is also a 
favorite food adjunct for invalids.
 “An interesting discussion of the relations between 
midzu-ame as made by the Japanese and malt products of 
European countries before sugar was so generally known is 
given by Storer and Rolfe (1904, p. 80), in which the process 
of ame making is described by Takaki, from information 
obtained from Japan. In the same publication is given also 
the translation by Takaki (Loc. cit., p. 95) of a ‘Note on ame,’ 
published in Japanese by Furukowa [sic, Furukawa] (1885, 
p. 355). A description of the manufacture of midzu-ame from 
glutinous rice has been given by Wiley and McElroy (1982, 
p. 57).
 “Whether made from glutinous rice, ordinary rice, 
millet, or corn, ame consists mainly of maltose and dextrin. 
Kokashima (1855, p. 233) gives the following as the average 
of three analyses of samples of ame made from glutinous 
rice: Water, 15 per cent; protein, 1.1 per cent. These fi gures 
are almost identical with those given by Furukowa. The 

composition of ame from ordinary rice, as given by the latter, 
is as follows: Water, 17.4 per cent; protein, 0.8 per cent; ether 
extract, 0.1 per cent; maltose, 58. 1 per cent; dextrin, 23.3 
per cent, and ash, 0.3 per cent.
 “Furukowa states that ‘since the rice ame is rich in 
maltose and poor in dextrin, it has a sweeter fl avor than 
the glutinous rice ame, the fl avor of which is weaker in 
consonance with a similar quantity of maltose and a larger 
amount of dextrin in it. Since the proportion of nitrogenous 
matter in both kinds of ame is minute, this constituent would 
not readily suffer decomposition even if the ame were to be 
kept for a long time.” Address: Director, Hokkaido Agric. 
Exp. Station, Sapporo, Japan.

731. Oshima, Kintaro. 1905. A digest of Japanese 
investigations on the nutrition of man: Tofu (Document part). 
USDA Offi ce of Experiment Stations, Bulletin No. 159. 224 
p. See p. 26-28. [1 ref. Eng]
• Summary: “Tofu: This term is commonly translated as 
bean cheese–though sometimes bean curd–in English and 
Bohnen-käse in German. Tofu is not strictly equivalent 
to cheese, however, as neither bacteria nor ferments are 
involved in the process of manufacture. It consists chiefl y 
of the albuminoid materials of the soy bean combined with 
magnesium and calcium salts, as pointed out by Inoue.” To 
make tofu, soaked soybeans are ground between millstones. 
“The mass is then mixed with about three times its bulk of 
water and boiled for about an hour, after which it is fi ltered 
through a cloth. By this process about 30 per cent of the total 
protein of the beans is dissolved and contained in the fi ltrate, 
ready to be precipitated as tofu. The fi ltrate is white and 
opaque, somewhat resembling milk. To this is added, with 
constant stirring, about 2 per cent of the concentrated mother 
liquid [nigari] obtained in the manufacture of salt from sea 
water, whereupon the albuminoid material is precipitated 
in combination with calcium and magnesium salts.” After 
pressing, the tofu is fi nally cut into cakes about 10 cm broad, 
2 cm thick, and 25 cm long [about 3.9 by 0.79 by 9.8 inches], 
though the size varies in different localities.
 “The residue from the boiled and fi ltered beans is known 
as kara [okara], or tofu cake, and contains a large quantity of 
protein and carbohydrates. It is a good food material, being 
used considerably by poor people as an ingredient of miso 
soup.
 “If the milky fi ltrate mentioned above is boiled, a sort of 
fi lm forms on the surface. This fi lm, which consists mainly 
of coagulated albuminoids and fat, is sometimes prepared in 
large quantity, and when dried is used as an article of food, 
being known as yuba.
 “Tofu is generally prepared every day and is eaten in 
the fresh condition simply with a little shoyu, though it is 
also frequently cooked in shoyu or in miso soup. Fried tofu, 
called abura-age, is also a very popular article of food. Rape-
seed oil is generally used in frying, though sesame oil is 
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sometimes used. Note 1. This is the earliest English-language 
document seen (April 2013) with the word “Tofu” in the title 
in a document published in the United States,
 Note 2. This is the earliest English-language document 
seen (April 2013) that uses the word “abura-age” to refer to 
deep-fried tofu pouches.
 “Tofu may also be prepared for preservation and 
transportation. For this purpose it is cut into smaller pieces 
and exposed to severe cold weather, to remove the water by 
freezing, and then dried in an oven. As thus prepared it can 
be preserved for several years. When the tofu is frozen the 
water collects in fi ne needles of ice distributed throughout 
the mass. When the ice melts and the water runs out, it leaves 
the tofu porous and it may be easily dried. If it is not frozen, 
it is diffi cult to dry it and the resulting material is dense and 
horn like.”
 Table 2 (p. 28) gives the average composition of the 
above-mentioned tofu preparations: “Fresh tofu, frozen tofu, 
fried tofu, tofu cake [okara], yuba.”
 The digestibility of the nutrients in tofu has been found 
to be high, as will be seen from the results of digestion 
experiments summarized later (p. 191). As much as 95 per 
cent of the protein is digested and about the same proportion 
of fat. The carbohydrates were found to be somewhat less 
digestible when the tofu was eaten alone, but when it was 
eaten with rice about 99 per cent of the total carbohydrates of 
the diet was digested.
 “Both the composition and the digestibility of tofu, 
therefore, prove it to be a very nutritious food material. This 
is extremely signifi cant, because tofu in its various forms 
is used very extensively by all classes of Japanese. In the 
interior of the country, where fi sh can not be easily obtained, 
it is a most important source of protein. For Buddhist 
priests, as well as the strict adherents to Buddhism (who 
eat no animal food), it forms a very popular and almost 
indispensable dietary article. Though no authentic record 
has been found regarding the manufacture of tofu in Japan, 
it is believed on good authority that the method was fi rst 
introduced from China by Buddhists for their own use.” 
Address: Director, Hokkaido Agric. Exp. Station, Sapporo, 
Japan.

732. Oshima, Kintaro. 1905. A digest of Japanese 
investigations on the nutrition of man: Miso (Document 
part). USDA Offi ce of Experiment Stations, Bulletin No. 159. 
224 p. See p. 28-30. [1 ref. Eng]
• Summary: “Miso: This material is prepared from a mixture 
of soy beans, barley [note that he does not say rice], common 
salt, and water by a slow process of fermentation. Although 
it is highly probably that the process of preparing miso was 
fi rst introduced either from China or from Korea, the exact 
date of the introduction is not known. Mention is made 
of miso in a Japanese record of the latter part of the ninth 
century.

 “In the extent to which it is used, miso surpasses 
all other preparations from soy bean. Among the rural 
population and wage-earners in general it forms an 
indispensable part of the daily menu; among the people 
living in cities, however, it is used somewhat less 
extensively. Its chief use is in making soup and in cooking 
vegetables. For this latter purpose, however, miso and shoyu 
are to a certain extent replaceable, and generally when more 
shoyu is used the amount of miso consumed is smaller.
 “Since it is the general custom for the people in rural 
districts to prepare miso for their own use, no accurate 
statistics regarding the total quantity manufactured and 
consumed are available. It has been estimated that the daily 
consumption of miso per person in the rural districts is about 
40 grams. In the statistics of 25 dietary studies described 
beyond (p. 131), with people living elsewhere than in the 
country, the average daily amount was 43 grams, but the 
range was from 13 to 100 grams.
 “The production of miso depends primarily on the 
action of a fermenting agent known as koji. The process of 
preparing the koji used for miso is similar to that for sake-
koji (see p. 36), except that for the latter only rice is used, 
whereas miso-koji may be made from either rice or barley. 
The object of preparing miso-koji is to propagate certain 
forms of fungi, of which Aspergillus oryzae is the principal 
one. The koji also contains diastatic and inverting ferments 
which change the carbohydrates of the raw materials into 
maltose, glucose, etc., and a proteolytic ferment which acts 
upon the nitrogenous bodies, converting them into simpler 
and more soluble materials. The yeast which causes alcoholic 
fermentation is also regularly present. Koji is dried and fi nely 
powdered before it is used.
 “To prepare miso the soy beans must fi rst be steamed, 
and upon this process depends largely the quality and 
especially the color of the fi nal product. The steaming is 
continued usually twenty-fi ve hours, at fi rst with strong heat 
but later very gently. When the beans are properly steamed 
and cooked, they are rubbed into a thick, uniform paste, to 
which are added proper amounts of powdered koji, salt, and 
water. The whole mass is then well mixed and stored in a 
special vat. The temperature of the mixture is kept at about 
15º to 20º C., though as the fermentation advances it often 
rises to 25º C.
 “Different kinds of miso are distinguished by color, 
taste, and keeping properties, and are prepared by somewhat 
different processes, the differences consisting chiefl y in 
the use of rice or barley koji, the amount of common salt 
added, a longer or shorter fermentation, and the temperature 
at which it takes place. Two of the most important kinds of 
miso are the following:
 “White miso.–This material is white in color, contains a 
small amount of common salt, is fermented with rice-koji for 
three to four days, and may be preserved about ten days.
 “Red or sendai miso.–This material is red in color, 
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contains a relatively large amount of common salt, is 
fermented usually with barley-koji for one and one-half to 
two years, and may be preserved for several years.”
 A table shows the composition of white miso and red 
miso. Note: The source of this table is cited incorrectly. 
Address: Director, Hokkaido Agric. Exp. Station, Sapporo, 
Japan.

733. Oshima, Kintaro. 1905. A digest of Japanese 
investigations on the nutrition of man: Shoyu (Document 
part). USDA Offi ce of Experiment Stations, Bulletin No. 159. 
224 p. See p. 30-33. [1 ref. Eng]
• Summary: “Shoyu, or ‘soy sauce,’ is a dark-brown, 
moderately thick liquid very popular for use in cooking, 
and as a relish or condiment to increase the fl avor and 
palatability of the diet. In odor and taste it is not unlike a 
good quality of beef extract. It is prepared from a mixture of 
soy beans, wheat (or sometimes barley), salt, and water by 
long-continued fermentation. For the preparation of shoyu 
a large and late variety of soy bean, that is rich in protein, is 
usually recommended. The varieties especially adapted to 
this purpose are called shoyu beans. The western name ‘soy 
bean’ for all varieties of Glycine hispida very probably owes 
its origin to his fact.
 Note 1. This is the earliest English-language document 
seen (April 2012) that uses the term “shoyu beans” to refer 
to soybeans used to make shoyu (Japanese-style soy sauce). 
/ “As shown by the average for fi ve years (1887-1891), the 
annual production of shoyu in Japan, so far as statistics 
could be obtained, amounted to 221,000,000 liters. A small 
portion of the total product is exported, but this is more than 
counterbalanced by what is manufactured privately in rural 
districts and not included in the statistics quoted. It may 
be inferred from these fi gures that the yearly consumption 
per capita amounts to not less than 5 liters. It is generally 
estimated, however, on good authority, that the annual 
consumption per adult is 9 to 10 liters. In the average of 28 
dietary studies included in the present compilation, 36 grams 
of shoyu were used per man per day, an amount equivalent 
to nearly 11 liters per annum, which is in agreement with the 
higher estimate quoted above.
 “The term ‘hishiwo’ [hishio], which is considered as 
applying to a crude from of shoyu made without fi ltering, 
is found in a Japanese record dating from the early part of 
the eighth century. The manufacture of shoyu in its present 
form originated much later, probably in the sixteenth century, 
and has been gradually brought to the improved form of the 
present day.”
 A detailed description is then given of the process for 
making shoyu and “shoyu-koji.” “When the saline solution 
is cooled to the temperature of the air, the koji is added 
and the mixture well stirred. This material is kept in casks 
and allowed to ferment. It is stirred from time to time, the 
stirring being at more frequent intervals as the process of 

fermentation advances. The fermentation is allowed to 
continue usually one to two years, though often as long 
as fi ve years. It is believed that the longer the period of 
fermentation the better the quality of the product, other 
things being equal. When the fermentation is completed, 
the mass is fi ltered and pressed and the fi ltrate is allowed to 
settle two to three days. The clear supernatant liquid is then 
removed and heated to 70º to 100ºC. in a double boiler 2 to 3 
hours, after which it may be kept for a long time. To improve 
the taste, it is usual to add a certain quantity of sugar or 
sweet sake during the heating process.”
 Note 2. This is the earliest English-language document 
seen (April 2012) that uses the term “shoyu-koji” to refer to 
koji used to make shoyu (Japanese-style soy sauce).
 Also discusses: The chemical composition of 3 samples 
of shoyu. The effect of fermentation, including “proteolytic 
ferments,” “the diastatic fermentation” (which produces 
glucose), and the alcoholic fermentation.
 “The vegetable diet of the Japanese people at large 
is more or less monotonous, hence the value of these 
preparations [miso and shoyu]. Indeed, the variety which 
they afford as food adjuncts can hardly be overestimated.” 
Address: Director, Hokkaido Agric. Exp. Station, Sapporo, 
Japan.

734. Oshima, Kintaro. 1905. A digest of Japanese 
investigations on the nutrition of man: Natto (Document 
part). USDA Offi ce of Experiment Stations, Bulletin No. 159. 
224 p. See p. 33. [2 ref. Eng]
• Summary: “Natto has long been used by the Buddhists. 
It is prepared by boiling the soy beans in water for about 
5 hours to render them very soft; the hot material is then 
wrapped in small portions in straw, and the bundles, tied 
at both ends, are placed in a cellar in which a fi re has been 
kindled. The cellar is then closed for twenty-four hours and 
the cooked beans allowed to ferment in the warm, moist 
atmosphere. The fermented product is a thick viscid mass 
having a peculiar but not offensive odor. Four different 
micro-organisms* (Footnote: * “Yabe found 1 bacillus 
and 3 micrococci.”), the source of which is supposed to be 
either the straw or the air of the cellar, participate in the 
fermentation. The principal chemical change concerned in 
the ripening of natto taken place in the protein.
 “In the water-free substance of natto, Yabe (1894) found 
the following percentages of nitrogen in different forms: 
Albuminoid nitrogen 4.03, peptone nitrogen 1.62, and amid 
nitrogen 1.89 per cent.
 “The cleavage products leucin, tyrosin, and xanthin were 
also identifi ed.” Address: Director, Hokkaido Agric. Exp. 
Station, Sapporo, Japan.

735. Pharmazeutische Praxis (Vienna and Leipzig). 1905. 
Ein neues Diuretikerbrot [sic, Diabetikerbrot] [A new bread 
for diabetics] 4(9):382. [1 ref. Ger]
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• Summary: Bardet discusses this in the Société de 
Therapeutique (25 Jan. 1905). It consists of the meal of the 
soybean (Soja hispida), with a little egg, butter and yeast 
from which a light, white bread is baked. Each 50 grams of 
the baked product contains 14 gm of protein.

736. Thompson, William Gilman. 1905. Practical dietetics, 
with special reference to diet in disease. Third edition, 
enlarged and thoroughly revised. New York & London: D. 
Appleton & Co. xxiii + 846 p. See p. 155, 167. 10 plates. 
Index. 25 cm.
• Summary: Note: The contents of this 1905 edition, which 
concerns soy beans or soyfoods, is quite similar to that of the 
1902 edition.
 Chapter 4, titled “Vegetable Foods,” contains a section 
on “Prepared farinaceous foods, which contains a subsection 
(p. 155) that reads: “Soya bread is made from an oily pea 
which grows in China and Japan, and is used sometimes by 
diabetics, for it contains over one third part gluten and but 
1.17 per cent of glucose.”
 Another section in the same chapter, titled “Legumes, 
peas, beans, and lentils” states (p. 167): “The soya bean is 
the chief legume of China and Japan, where it furnishes the 
necessary protein to add to a rice diet. From its vegetable 
casein several varieties of bean cheese [tofu] are made.”
 The section on “Vegetarianism” (p. 35-37) concludes 
that this “eventually results in a loss of strength and general 
resisting power against disease...”
 Also discusses: Diastase and malt extracts (p. 163-
63). Erbstwurst or pea sausage (p. 166-67). Gerber’s Food 
and Nestle’s Food (p. 152-53; both foods are dextrinized, 
then evaporated with milk or cream. Nestlé’s food is made 
in Vevay [Vevey], Switzerland, “from sterilised fresh 
cow’s milk to which wheaten bread crust is added after 
dextrinisation by additional heat. Cane sugar is mixed in, 
and the mass is dried, pulverised, and hermetically sealed 
in tins. For use it requires dilution with water.”). Gluten (p. 
139, 148, 164, 689). Oleomargarine and Butterine (p. 199). 
Peanuts and peanut oil (p. 168, 201, 222; “Peanuts contain 
considerable oil, which is extracted and sold largely as 
spurious olive oil.”).
 The fi rst U.S. edition was published in 1897 
(copyrighted 1895). A second edition was published in 1902. 
A fourth edition was published in 1909 (xxvi + 928 p.). The 
author lived 1856-1927. Address: Prof. of Medicine in the 
Cornell Univ. Medical College, New York, NY.

737. Rorer, S.T. (Mrs.). 1906. Why vegetables are so 
healthful. Ladies’ Home Journal 23:38. Feb.
• Summary: “In China and Japan the soybean forms the 
most important article of food; in fact, it is the richest of all 
vegetables in nitrogenous constituents. It has more than meat 
value. It is also grown to a considerable extent in India [sic] 
and takes the place of meat; served with rice and a fl avoring 

of onion it makes a most delightful dish. This bean also ranks 
high in fats. The Chinese make from soy beans a cheese 
[tofu], much resembling our own. The Japanese make them 
into a sauce for rice and fi sh. In fact, this sauce, known as 
suey [sic] and soy, is the base of most of our bottled meat 
sauces. Well-selected soybeans yield thirty-fi ve per cent. 
of muscle-making or proteid foods, eighteen per cent, fat, 
and nearly fi ve per cent mineral matter; they drop, however, 
in the quantity of starch to twelve per cent, with an added 
twelve per cent of sugar. With rice they form a typical food.”

738. Abel, Mary Hinman. 1906. Beans, peas, and other 
legumes as food. Farmers’ Bulletin (USDA) No. 121. 38 p. 
March 25. See p. 11-13, 18-20. Corrected. [1 ref]
• Summary: A corrected edition, one page shorter than the 
1904 revised edition. On the cover, below the title is written 
“(Corrected March 25, 1906),” yet at the bottom of the same 
page the publication date is given as 1904.
 The section about soy (p. 11-13) is titled “Soy bean 
(Glycine hispida) and its preparations,” but the information 
in that section appears to be the same as in the original 1900 
edition, as is the illustration of the soy bean plant (p. 12) and 
the table on page 19.
 Peanuts and peanut butter are discussed on pages 25-26, 
34-36.

739. Bloch, A. [Armand-Aron]. 1906. Quelques mots sur 
la fabrication et la composition du Teou-Fou (Fromage de 
haricots chinois fourni par le Soja hispida) [Some remarks 
on the production and composition of tofu (Cheese from 
Chinese beans furnished by the Soja hispida)]. Bulletin des 
Sciences Pharmacologiques (Paris) 13:138-43. March. (Exp. 
Station Record 18:857). [Fre]
• Summary: The author, a pharmacist to France’s colonial 
troops, describes tofu as fromage de Haricots (bean cheese) 
or fromage de Haricots chinois (cheese of Chinese beans) 
and gives a detailed description of how it is made. “It is said 
to be a food at the frontier of Tonkin [in today’s Vietnam]; 
the church fathers of Szechuan speak of tofu in their 
dictionary, it is used in all of Pet-chi-li [Petchili or Chili, 
today’s Hebei province] (I have helped several times in 
making it in the city of Tien-Tsin {Tientsin, Tianjin}).”
 Note. This is the earliest French-language document 
seen (April 2013) that uses the term fromage de Haricots or 
the term fromage de Haricots chinois to refer to tofu.
 Note 2. Chihli was a former province in northeast China; 
its capital was Peking. In 1928 it was divided largely into 
Hebei (formerly called Hopei or Hopeh), Jehol, and Chahar. 
The largest part was Hebei. There was also a Gulf of Petchili 
/ Chihli, which is today’s Bo Hai, the huge gulf east of 
Tianjin.
 Tofu shops start work at 1:00 in the morning and 
fi nish by 9-11:00 A.M. Soaked soybeans look a little like 
the French Flageolet. The mill used for grinding soybeans 
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to make tofu is turned by an animal, usually a donkey. 
The puree is cooked for 10-30 minutes. From 1 kg of Soja 
hispida (soybeans) one can get 3.3 to 4 kg of tofu. Tofu is 
also made into sheets.
 The author then gives a nutritional analysis of tofu 
(water 83.5%, protein 11.25%, oil 4.33%, ash 0.57%) and 
okara (tourteau, teou-fou-tcha, le résidu–water 88.75%, 
protein 10.85%, oil 0.4%, ash 0.36%). Finally he analyzes 
two coagulant solutions: Nigari (solution coagulante, yen 
lou; it is rich in magnesium chloride) and magnesium sulfate.
 In conclusion Dr. Bloch recommends introducing tofu 
among France’s Indochinese troops since it is rich in protein, 
contains no starch, is inexpensive, and can be used in a wide 
variety of forms and recipes, and is easily preserved in thin 
dried sheets.
 This entire article was reprinted in Annales d’Hygiene et 
de Medicine Coloniales 9:298-304 (1906). German summary 
in Chemisches Central-Blatt 1906(1):1502-03. Address: 
Pharmaceutical doctor to the colonial troops (Docteur en 
pharmacie, Pharmacien-major de 2e classe des troupes 
coloniales).

740. C.B.D. 1906. Sow only after the ground is thoroughly 
warm (Letter to the editor). Indiana Farmer 61(15):3. April 
14.
• Summary: This is the fi rst of three letters published under 
the bold heading: “Experience department–The value of soy 
beans and cow peas.”
 “1st Premium.–The cow pea crop is especially adapted 
to meet the wants of the farmers in the Southwest.”
 “While the soy bean is a comparatively new plant 
in America (introduced about 30 years ago) it has been 
cultivated in China and Japan for more than a thousand 
years. In the Oriental countries are made various preparations 
from the seeds, to take the place of eggs and meat products 
for the people. In this country the seeds are used only as 
cattle foods or when parched as a substitute for coffee. They 
are especially rich in fats and nitrogenous compounds. The 
soy bean requires about the same class of soils as corn and 
will grow about as far north as corn can be depended on. The 
best results with it have been obtained in the region between 
the 35th and 44th parallels, east of the Rocky Mountains. 
The region best adapted to it then, is the corn belt–a 
circumstance which argues well for its use and value in 
conjunction with corn for fattening animals. We plant the soy 
bean in late spring or early summer, when the ground is quite 
warm. The earlier varieties are used, if a seed crop is desired, 
as it require the entire season for the perfect development of 
the berries. If, however, the crop is intended to be used as 
forage we fi nd the latter varieties most satisfactory, as they 
excel the early varieties for that purpose. Like the cow pea, it 
may be sown in drills between the corn rows, or in a fi eld by 
itself, either in drills or broadcast. In drills it requires about 
2½ pecks were acre, or a peck more if sown broadcast. The 

crop should be cut for hay from the time of fl owering until 
the pods are half ripe. Later than that, the stems are coarse 
and woody and rapidly decline in feeding value.”
 “The ripe soy beans are among the riches of 
concentrated foods. On a basis of 8 tons green forage it 
has been estimated that about one and one-tenth tons of 
digestible substances are contained in the hay crop grown 
on one acre, of which amount one-sixth is protein and three-
fourths fat and carbohydrates. The yield varies according 
to soil and season from 6 to 13 tons of green forage. The 
yield of seed varies from as low as 15 bushels to as high 
as 100 bushels per acre, the average being about the same 
as corn, from 25 to 40 bushels. This crop is a heavy potash 
feeder and requires fertilization with lime and with potash 
and phosphoric acid, when grown on such lighter soils as are 
defi cient in these elements.” Address: Kansas.

741. Katayama, T. 1906. On the preparation of a vegetable 
cheese from the protein of the soy bean. Bulletin of the 
College of Agriculture, Tokyo Imperial University 7(1):117-
19. April. German summary in Chemisches Central-Blatt 
1906(2):540. [4 ref. Eng]
• Summary: Describes experiments to make a cheese 
similar to Swiss cheese. The soybean contains (according to 
Osborne and Campbell 1898) as its “chief proteid constituent 
glycinin, a globulin similar in properties to legumin, but of 
somewhat different composition, containing nearly twice 
as much sulphur...” and having the following composition: 
Carbon, 52.12; hydrogen, 6.93; nitrogen, 17.53; sulphur, 
0.79; and oxygen, 22.63 per cent.
 This protein can be extracted from [soaked, ground] 
soybeans by boiling. “The liquid thus obtained resembles 
cow’s milk in appearance,” and when treated with calcium 
and magnesium salts, yields a precipitate which is sold in 
Japan under the name of Tôfu. The author has attempted the 
preparation of a cheese from tofu. 450 gm of pressed tofu 
were mixed with 60 gm of common salt, 50 gm of fi nely-
ground Swiss cheese, and the mixture was wrapped in a linen 
cloth saturated with brine, and left for fi ve months in a room 
with an average temperature of 15º C. At the end of this time 
the mass was of a grey color, and quite compact; it was free 
from the numerous pores produced by evolution of gas in 
Swiss cheese. The cheese had an agreeable taste different 
from that of Swiss cheese, and when extracted with water, 
yielded a solution in which the presence of albumoses and 
peptones was detected. Further experiments with mixtures 
containing larger quantities of milk-sugar, but no casein, 
gave similar results. Address: Japan.

742. Katayama, T. 1906. A condensed vegetable milk. 
Bulletin of the College of Agriculture, Tokyo Imperial 
University 7(1):113-15. April. German summary in 
Chemisches Central-Blatt 1906(2):540. [1 ref. Eng]
• Summary: A liquid closely resembling cow’s milk is 
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obtained by soaking soy-beans in water, crushing them, and 
boiling with water. “The composition of this milk prepared in 
Japan for the purpose of obtaining Tôfu by the precipitation 
with calcium or magnesium salts, is in average as follows:” 
A table titled “Soy-bean milk” shows: Water 92.53%. Protein 
3.02%. Fat 2.13%. Fibre 0.03%. Non-nitrogenous extract, 
including carbohydrates (galactan), 1.88%. Ash 0.41%.
 “There can be no doubt that this vegetable milk is of a 
certain value as an easily digestible food, although in regard 
to the nourishment of children it cannot replace cow’s milk 
or mother’s milk, even if the necessary amount of milk sugar 
be added.
 “The idea suggested itself to prepare from that vegetable 
milk, the soy milk, by addition of sugar and evaporation a 
durable preparation resembling condensed cow’s milk.”
 “In 4 litres of soy-milk were dissolved 4 g. dipotassium 
phosphate [to prevent separation of protein] and 600 g. cane 
sugar and the solution concentrated in vacuo to a very thick 
liquid. This no doubt can replace the much more expensive 
condensed cow’s milk for certain purposes of the cuisine as 
e.g. for sweetening coffee and tea, and for the preparation of 
chocolate.
 “It has an agreeable taste like cow’s milk, but a very 
feeble odor recalling crude beans and a slightly yellowish 
color. If this preparation should be manufactured on a large 
scale, it must be, of course, always sold under its proper 
name, and adulteration of condensed cow’s milk with 
condensed soy milk, must be strictly prohibited.” Chemical 
investigations “must determine whether such an adulteration 
can be easily discovered. My experiments in this direction 
answer this question in the affi rmative.”
 Such adulteration could be detected by addition of 
sodium carbonate, when a yellow coloration would indicate 
the presence of the soy milk. Also, if a portion of the 
suspected milk were mixed with twice its bulk of water, 
treated with a few drops of dilute sulphuric acid, and one-
tenth of the whole distilled off, the distillate would possess 
the characteristic odor of the raw beans, if soy-milk were 
present. Adulteration might also be detected by separating 
the casein from the suspected sample with rennet, and adding 
calcium nitrate to the fi ltrate; the formation of a precipitate 
would indicate the presence of the globulin of soy-milk, the 
so-called glycinin.
 Note 1. This is the earliest English-language document 
seen (Aug. 2013) that contains the term “soy milk” or the 
term “soy-milk.”
 Note 2. This is the earliest English-language document 
seen (Aug. 2013) that uses the term “vegetable milk” to refer 
clearly to soy milk.
 Note 3. This is the earliest English-language document 
seen (Dec. 2010) that uses the term “condensed vegetable 
milk” to refer to condensed soymilk. It is also the earliest 
document seen (Dec. 2010) that mentions or discusses 
condensed or concentrated soymilk. Address: Japan.

743. Friedenwald, Julius; Ruhräh, John. 1906. Diet in health 
and disease. 2nd ed. Thoroughly revised and enlarged. 
Philadelphia, Pennsylvania, and London: W.B. Saunders Co. 
728 p. See p. 94, 490-92, 496, 692. May. Illust. Index. 24 cm. 
[5 soy ref]
• Summary: Soya or soy is mentioned on 5 pages in this 
book: A table (p. 94) titled “Composition of fresh and 
dry legumes compared with that of other foods” (Abel 
1900) gives the composition of 10 different dried legumes, 
including “Soy beans,” which contain 34.0% protein, the 
most of any of the dry legumes listed.
 In the section on “Diabetes mellitus,” under “Substitutes 
for bread,” the following substitutes are discussed (p. 490-
91): Torrifi ed bread [parched, dried by fi re], gluten bread, 
bran bread, and soya biscuits or bread, almond cakes, 
Aleuronat, Buns and cakes of Aleuronat fl our, Inulin biscuits, 
peanut fl our, etc.
 We read (p. 490-91): “Soya biscuits, or bread are made 
from the Soya bean, a Japanese product. Soya bread was 
suggested for diabetics by Dujardin-Beaumetz in 1890. 
Attfi eld gives the following composition of Soya fl our:” 
A table shows that it contains: Protein: 41.24. Fat: 13.70. 
Carbohydrate: 30.35. Phosphates: 4.81. Other salts: 0.52 
Moisture: 9.38.
 “Dujardin-Beaumetz gives the following as the 
composition of Soya bread: Water: 45.00. Protein: 21.168. 
Fats: 9.350. Starch and sugar: 2.794. Phosphoric acid: 
0.863.”
 Table II (p. 492), titled “Second group–Foods 
permissible in moderate quantities” (from von Noorden’s 
article in The Twentieth Century Practice of Medicine) 
[in Stedman 1895] includes: “English sauces, such as 
Worcestershire, Harvey, beefsteak, anchovy, lobster, shrimp, 
India soy, China soy–one teaspoonful.”
 Page 496: “Dujardin-Beaumetz adapts with little 
modifi cation the dietary of Bouchardat:... “’Strongly 
recommends the substitution of potatoes cooked in the oven 
for bread, even gluten bread; also the use of Soya bread.’”
 Page 692: “Diabetes. General directions.–Eat meats, 
eggs, green vegetables, and fatty food, and avoid sugars, 
starchy foods, and liver. May take:... Farinaceous foods–
Gluten bread, cakes, biscuit and porridges, almond cakes and 
bread, Soya bread.”
 On page 698 is a “Short list of books on food and diet.” 
33 books are cited; some are in German or French.
 “Vegetarianism” or “vegetarian” or “vegetable diet” 
is mentioned on pages 38-39, 98-99, 426, 443, 449, 450-
51. In the section on “Metabolism” we read (p. 38-39): 
“Vegetarian Diet.–Conclusions are not quite in accord. Voit 
concluded that while it is perfectly possible to subsist on 
a vegetable diet, a mixed diet is to be preferred. Cramer 
found that a vegetable diet with milk and eggs furnished 
suffi cient nourishment for the body, but if the milk and 
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eggs were omitted, the body had to do unnecessary work 
to get the required amount of protein. He found that it was 
also objectionable from an economic standpoint. Rutgers 
[University, Rutgers, New Jersey] determined that the animal 
protein could be entirely replaced by vegetable protein 
without any appreciable change in the nitrogen balance.”
 The section on “Vegetable foods” states (p. 98): 
“Vegetarianism.–It will not be out of place here to point out 
the disadvantages of an exclusive vegetable diet. Vegetarians 
are those who subsist almost entirely upon vegetables, 
cereals, fruits, and nuts; exceptionally milk and eggs are 
added to their diet-list.
 “It is quite possible, by the eating of vegetables alone, 
to supply all the food constituents–carbohydrates, fats, and 
proteids–that are required by the body. Proteins are obtained 
partly from vegetables, milk, and eggs; those derived from 
vegetables, however, are digested with much more diffi culty 
and absorbed to a much slighter degree than those derived 
from animal food. Persons subsisting on a purely vegetable 
diet for any great length of time are apt to lose strength, as 
well as physical and mental vigor and endurance. Laborers 
are unable to perform the same amount of work they 
could accomplish on a diet containing animal food. While 
vegetables contain large proportions of proteins, in order 
to supply them in suffi cient amount very large quantities 
must be eaten. This overfeeding is apt in many instances 
to produce digestive disturbances, particularly in those 
suffering from gastro-intestinal disorders. A purely vegetable 
diet, if persisted in, is also said (R. Hutchison, Food and the 
Principles of Dietetics, 1906, p. 109) to lessen the power of 
resisting disease.” Footnote: For a complete discussion of 
vegetarianism the reader is referred to Francis W. Newman’s 
Essays on Diet, 1883, p. 64, etc.
 The section on “Diet in diseases of the genito-urinary 
system” states (p. 426): “Vegetables increase the carbonates 
and the earthy salts of the urine. A purely vegetable diet 
renders the urine alkaline. Thompson states that Cantani 
maintains that large quantities of vegetable acids will render 
the urine alkaline.”
 In the same section, the subsection on “Renal and 
vesical calculi” notes (p. 443): The following suggestions 
regarding the diet will be found useful: Forbid strong drinks, 
and all alcohol if possible; much meat, and especially the 
nuclein-containing meats, as thymus, spleen, liver, brain; 
caviare [caviar], etc., smoked, pickled and spiced meats, 
and rich foods in general. The fats and sugars, as well as the 
cereals, should be restricted. The diet should be made up 
of the plainer, well-prepared foods, and, as far as possible, 
a vegetable diet should be prescribed. Water, especially the 
alkaline mineral waters, may be allowed in abundance. A 
sojourn at Carlsbad may be recommended for certain obese 
patients.”
 In the section on “Diet in diseases of the nervous 
system,” the subsection on “Neuralgia” states (p. 449): 

“According to Gowers, vegetarianism may be a cause of 
neuralgia. In these cases the addition of meat to the diet 
will give relief. The converse may be true, especially where 
there is a gouty tendency, the ingestion of too much meat 
frequently being at the root of the trouble.”
 In the same section, the subsection on “Migraine” 
notes (p. 450-51): It may be mentioned that sufferers from 
migraine are apt to attribute the cause of the attack to some 
article of food. This is not likely to be the case, and the 
patient should not be allowed to cut off fi rst one and then 
another necessary article from his diet. Starch indigestion is 
present in some, and should receive careful attention. These 
patients occasionally get along best on a diet that is largely 
vegetarian, but this is not so in all cases. Coffee need not be 
prohibited, for, as a rule, it is not the cause of the trouble, and 
in some instances, when taken at the outset of an attack, it 
may even afford relief.”
 Julius Friedenwald lived 1866-1941. John Ruräh lived 
1872-1925. Address: 1. M.D., Clinical Prof. of Diseases of 
the Stomach; 2. M.D., Clinical Prof. of Diseases of Children. 
Both: College of Physicians and Surgeons, Baltimore, 
Maryland.

744. Bulletin of the Imperial Institute (London). 1906. 
Recent progress in the practice of green manuring. 4(2):118-
125. See p. 123. [2 ref]
• Summary: The plant yielding the “soy bean” (Glycine 
soja) has of late received much attention at the hands of 
agriculturists in tropical countries on account of its value 
as a green manure. A table (p. 123) shows the “Fertilising 
ingredients in 100 lb. of [13] green leguminous crops.” 
The soy bean contains: Moisture 73.20 lb, nitrogen 0.29 lb, 
phosphoric acid 0.15 lb, and potassium oxide 0.53 lb. The 
plants highest in nitrogen are Flat pea (Lathyrus sylvestris) 
1.13 lb, alfalfa 0.72 lb, and horse bean (broad bean) 0.68 
lb. “Of these plants the cowpea and the soy bean seem 
especially useful, for if the seeds are allowed to ripen they 
form a very nutritious food for stock, and as only part of the 
fertilising constituents is absorbed by the animals the greater 
part may be returned to the soil in the manure.”
 Also contains a good history of the theory and practice 
of nitrogen fi xation from the time of the key discovery by 
Hellriegel and Wilfarth in 1886.

745. Gautier, Armand. 1906. Diet and dietetics. Edited 
and translated by A.J. Rice-Oxley. M.A., M.D. London: 
Constable & Co., Ltd. xii + 552 p. June. Illust. Index. 22 cm. 
[1 ref. Eng]
• Summary: This is a translation into English of 
L’alimentation et les régimes: Chez l’homme sain et chez les 
malades. 2nd ed. (1904).
 In a multi-page table titled “Composition of the usual 
principal aliments with regard to their fundamental nutritive 
principles,” the section on “Seeds of leguminosae” contains 
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an entry (p. 118) for “Soja hispida, yellow.” Much of the data 
comes from König 1889. The average cellulose content is 
4.67%.
 On page 236 we read: “Peas or beans of Soja.–This is 
the oily pea of China and Japan where its cultivation dates 
from the earliest times. Its feeble quantity of starch and 
its richness in albuminoids has given rise to the proposal 
to make bread of it for diabetics.” A table shows the 
composition (minimum and maximum for each nutrient) 
according to H. Pellet (1880) and A. Balland (1903), 
including: Fatty matter 12.95 to 14.80%. Proteid 34.85 to 
38.41. Starch, dextrin, sugar 26.74 to 32.11. Cellulose 3.60 
to 6.20. Mineral matters 4.35 to 5.20. The ash is composed 
mainly of “phosphates of potash and magnesia, with a little 
calcium sulphate.”
 “One will notice the exceptional richness of this aliment 
in nitrogenous principles. Starch rises on an average in 
this fl our to 28 per cent instead of 45 per cent in that of 
wheat. Unfortunately the taste of this vegetable is not very 
agreeable.
 “In Japan the fl our of Soja is mixed with cooked rice and 
left to ferment, and a sort of broth or sauce is thus obtained 
[sic] which takes the place of extract of meat.”
 Also discusses: Albuminoids and proteid matters (p. 8). 
The cellular mechanism of assimilation and of the production 
of vital energy (p. 101-12). Ferments [later renamed 
enzymes], including digestive ferments which hydrolyze and 
divide, fi gured ferments (bacteria and yeasts), ferments of 
hydrolysis and dehydration, oxidizing and reducing ferments, 
ferments of decomposition and re-composition, coagulating 
and liquefying ferments (p. 102-11). Lecithins (p. 110). 
Cholesterins (p. 111). The principal oils and fats furnished by 
vegetables (incl. olive oil, colza oil, cotton oil, oil of sweet 
almonds; p. 204). Margarin / margarine (p. 206-07). Gluten 
bread for diabetics (p. 228-29). Almonds (p. 261). Diet in 
diabetes mellitus (p. 453-55). Address: Professeur at the 
Faculty of Medicine de Paris; Member of the Institute.

746. Ishizaka, S. 1906. Shôyu jôzô fukusan yubun no shiken 
[Analysis of the oil obtained as a by-product of shoyu 
fermentation]. Yakugaku Zasshi (J. of the Pharmaceutical 
Society of Japan) No. 281. p. 589-99. July. [Jap]

747. Ladureau, A. 1906. Le Soja hispida du Japon, son 
acclimatation dans le Midi [The soybean of Japan, its 
acclimatization in the South of France]. Association 
Francaise pour l’Avancement des Sciences, Comptes Rendu 
35(2):1163-68. Meeting of Aug. 6. See also 35(1):300. 35th 
session. Lyon. [Fre]
• Summary: Explorers are always looking for new plants. 
“It is true that we imported the soybean (Le Soja) or oil peas 
(pois oléagineux) from China and Japan; they have great 
value as feed and forage, but its cultivation seems to have 
tempted, up until now, only a few enterprising agriculturists, 

who were avid seekers of novelties.
 “Dr. Ménudier, president of the Syndicate of 
Agricultural Shows of Charentes, was one of these. He 
published the result of tests on this interesting plant, which 
we want to call to the attention of farmers.”
 According to Dr. Menudier, the fl our of this new legume 
would be excellent for making bread for diabetics. There 
follows a long extract which gives the recipe for making 
such a bread, and his advice concerning it.
 “The bakers who sell gluten breads and soya breads, 
keep their methods secret and sell their products for a very 
high price; thus, soya bread in Paris costs about 4 francs/
kg, a price that is absolutely out of reach of sick people who 
are poor. If the cultivation of soybeans is to be extended, it 
should soon be possible lower the price of soybean bread to 
0.50 francs/kg.
 “Unfortunately, the various attempts at soybean 
cultivation tried up until now have not been equally 
successful. The yields obtained have been very different 
according to the soil and region.
 “In the North, the Tramway Company of Roubaix 
ordered great quantities of soybeans from Hungary to use 
for feeding its horses, and it had only to congratulate itself 
for this innovation. Also, near the end of 1879, someone 
proposed to the Society of Northern Farmers that he send it 
several hectoliters [of soybeans] to do some serious trials of 
acclimatization. Several members of this Society, who knew 
the high agricultural value of this seed, eagerly accepted, but 
the trials did not yield very good results.
 “In the Oise region, on the contrary, the yields were 
excellent and one of the best agriculturists of the region, Mr. 
Tardieu, even called this plant the providence of light soils / 
terrains” [i.e., soybeans grow well on light soils].
 When planting soybean seeds by scattering or 
broadcasting, about 200 kg/ha or 260 liters are typically 
used.
 Also discusses: The quality of soybean seeds: Tables 
showing nutritional analyses by Mr. Joulie and by Mr. 
Houzeau (departmental professor, Seine-Inférieure). Yields 
of soybean seeds and forage from different varieties: Early, 
black seeded, yellow seeded, Soja d’Étampes, instructions 
for planting and fertilizing to obtain good yields. Yields 
of seeds and forage from two varieties with complete 
fertilizer (engrais complet): Early Podolia, Soja d’Étampes. 
Recommended mineral fertilizer (fumure minérale).
 “Soya in the south of France: The soybean is called on 
to render great service to this region as a garden vegetable 
and a forage plant. It can be cultivated without irrigation, and 
hardly fears insects or fungi / molds (cryptogames). Planted 
in April in clusters 50 cm apart and in lines spaced 75 cm 
apart, is not very particular about the type of soil. A deeply 
worked soil having received (one month before planting) 
some 100 kg of superphosphate and of potassium chloride 
suffi ces. It grows / vegetates despite droughts, provided that 
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it is hoed a couple of times. It is therefore very desirable 
that the farmers of the south of France occupy themselves 
seriously with this crop that can be a large source of profi ts 
for them at a time when wine culture appears to be less and 
less profi table.” Address: Ingenieur-chimiste a Saint-Cloud 
(Seine-et-Oise).

748. Ladureau, A. 1906. Le Soja hispida, son acclimatation 
dans le Midi [The soybean, its acclimatization in the South 
of France]. Association Francaise pour l’Avancement des 
Sciences, Comptes Rendu 35(1):300. Meeting of Aug. 6. 35th 
session. Lyon. [Fre]
• Summary: Mr. Ladureau has studied the Japanese soybean 
(le pois oléagineux du Japon; soja hispida) and shows that 
the farmers of the south of France (du Midi) would have 
great interest in practicing the cultivation of this excellent 
legume that can procure for them increased benefi ts that they 
actually no longer fi nd in wine production.
 Discussion: Mr. Durand asks if animals voluntarily 
consume the soja hispida in its fresh state. Mr. Ladureau: 
Animals eat this plant eagerly. The soybean has been 
distributed to horses, pigs, chickens, etc. Soybeans rapidly 
restore fatigued animals, by reason of their chemical 
composition, of the large proportion of protein, fat, 
phosphates, etc. that they contain. Mr. Faure: It is advisable 
to draw attention to a certain number of almost neglected 
plants. Soybeans are suited to volatile terrains.
 Mr. Deville asks in what state the soybeans are stored / 
conserved. Mr. Ladureau has made ensilage and recommends 
it. Mr. Durand: Soybeans dread humid terrains. Address: 
Ingenieur-chimiste a Saint-Cloud (Seine-et-Oise).

749. Peltrisot, C.N. 1906. Les cultures alimentaires en Indo-
Chine [The food crops of Indochina]. Bulletin des Sciences 
Pharmacologiques (France) 13:427-435. Aug. See p. 429-
30, 434. [1 ref. Fre]
• Summary: “Next we will discuss the seeds of the soybean 
(Soja hispida ou Glycine hispida). This interesting product is 
used in many ways: the most interesting is, undoubtedly, the 
preparation of soy cheese (fromage de soja [tofu]), which is 
real vegetable casein (veritable caséine végétale).
 Next is the complicated and diffi cult preparation of the 
fermented sauce, known under the name of tuong [a sort of 
soft miso]. Then, the therapeutic use of soy bread (pain du 
soja), commended for diabetes, because of its low content 
of sugars and starches, and its richness in albuminoids 
(albuminoïdes). Finally, the industrial and food uses of the 
oil obtained by expression / pressing (expression).
 A table of synonyms (p. 433-35) gives the family name, 
the scientifi c name, and vernacular / local name in Indochina 
of 66 plant species, including: “Légumineuses–Soja hispida 
Sieb et Zucc–Dâu nành.”
 Also discusses: Cajanus indicus. Dolichos sinensis 
et tonkinensis. Cowpeas (Vigna sinensis). Mung beans 

(Phaseolus radiatus L.; haricot mungo), which has green 
seeds, widely used for sprouting. An illustration (facing 
p. 430) shows mung bean sprouts and an entire mung 
bean plant. Job’s tears (Coïx Lacryma L.; larmes de Job). 
Quinoa (Chenopodium quinoa; Ansêrine, Quinoa blanc). 
Address: Head of micrographic work, Elite Public College 
of Pharmacy of Paris (Chef des travaux micrographiques à 
l’École supérieure de Pharmacie de Paris).

750. Bloch, A. [Armand-Aron]. 1906. Einige Worte ueber 
die Fabrikation und Zusammensetzung des Teou-Fou 
(chinesischer Bohnenkaese, aus der Soja hispida bereitet) 
[Some remarks on the production and composition of tofu 
(Chinese bean-cheese made from soybeans) (Abstract)]. 
Zeitschrift fuer Untersuchung der Nahrungs- und 
Genussmittel 12(9):564-65. Nov. 1. [Ger]
• Summary: A German-language summary of the following 
French-language article: Bloch, A. 1906. “Quelques mots sur 
la fabrication et la composition du Teou-Fou (Fromage de 
haricots chinois fourni par le Soja hispida) [Some remarks 
on the production and composition of tofu (Cheese from 
Chinese beans furnished by the Soja hispida)].” Bulletin des 
Sciences Pharmacologiques (Paris) 13:138-43. March.

751. Product Name:  Metcalf’s Soja Bean Meal (Soya 
Flour) [5.5% Starch, or 7.63% Starch].
Manufacturer’s Name:  Theo. Metcalf Co.
Manufacturer’s Address:  Boston, Massachusetts.
Date of Introduction:  1906.
New Product–Documentation:  Winton. 1906. Connecticut 
Agric. Exp. Station, Annual Report. 30:153-65. See p. 156, 
164. “Diabetic Foods.”
 Roberts & Miller. 1918. Journal of Home Economics. 
10:64-70. Feb. “A Cheap Homemade Soy-Bean Meal for 
Diabetics.” At this time the product was named “Soya Bean 
Meal.” It cost 50-75 cents a pound, which was “prohibitive.”
 Note: This is the earliest known commercial soy product 
made in Massachusetts. It is also one of the earliest known 
commercial soyfood products made in the United States.

752. Bloch, A. [Armand-Aron]. 1906. Quelques mots sur 
la fabrication et la composition du Teou-Fou (Fromage de 
haricots chinois) [Some remarks on the production and 
composition of tofu (A cheese made from Chinese beans)]. 
Annales d’Hygiene et de Medecine Coloniales 9:298-304. 
[Fre]
• Summary: This is a reprint, with several small changes, 
of an article published in March 1906 under the same title 
in Bulletin des Sciences Pharmacologiques (Paris) 13:138-
43. Address: Pharmacien-Major de 2e Classe des Troupes 
Coloniales, Docteur en Pharmacie.

753. Hutchison, Robert. 1906. Food and the principles of 
dietetics. 2nd rev. ed. New York, NY: William Wood and Co. 
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xx + 582 p. Illust. Index. 22 cm. [100+* ref]
• Summary: Contains exactly the same information about 
soy and related products as the 1900 1st edition, in the same 
chapters, except it is on slightly different pages: See p. 232-
35, and the section on diabetes, which has a subsection on 
“Diabetic breads” (p. 491-92).
 “Vegetarian” or “vegetarianism” or “vegetable diet” 
are discussed on pages 172-73, and 185-86. The section on 
“The nutritive value of vegetable foods” (p. 171-81) states: 
“But we must by no means suppose, even if the chemical 
constituents of vegetable food were equal in nutritive value 
to the corresponding constituents of animal food, that 
therefore vegetable food as a whole can replace meat, and 
vice versa. The form in which the nutritive ingredients are 
presented to the digestive organs materially affects their 
utility as foods. A glass of whisky is chemically the same 
whether it be taken ‘neat’ or diluted with a tumblerful of 
water, but the effects on the body are radically different.
 “The question, therefore, presents itself: Is it better to 
obtain the nutritive constituents of our food in an animal or 
a vegetable form? and an attempt to reply to this question 
raises the whole problem of vegetarianism. With that 
problem we must now concern ourselves for a short space 
[see footnote].
 “Vegetarianism may be advocated either on 
physiological or on economic grounds.
 “As regards the physiological argument, it may be 
pointed out–what is apt to be lost sight of–that the vegetarian 
question is really a question of protein, and of that alone. The 
carbohydrates of the diet must almost perforce be derived 
from the vegetable kingdom, for there alone are they to 
be found in any quantity, and it has already been pointed 
out that the fat of the diet may be obtained with equal 
physiological advantage from either an animal or a vegetable 
source.
 “But as regards proteins it is different. Even were a 
given quantity of pure vegetable protein fully equal in 
nutritive value to a similar quantity of the protein of fl esh, 
we are still unable to extract the vegetable protein in a state 
of purity and eat it by itself, but must take it in the form in 
which it is presented to us by Nature. The real question, 
therefore, is: Shall we eat our protein in an animal or a 
vegetable form? Now, in the fi rst place, it will scarcely be 
denied that vegetable foods are relatively much poorer in 
protein than animal foods are. Contrast typical examples of 
both kingdoms after the removal of water, for that is the only 
fair method of comparison, and one arrives at the following 
results:” A table (p. 173) shows: Dried lean beef contains 
89% protein. Fat beef contains 51% protein. Pea fl our 
contains 27% protein. Wheat contains 16% protein. Rice 
contains 7% protein.
 “The comparison shows that even the fattest meat is 
far richer in protein than the most nitrogenous forms of 
vegetable food.

 “Not only so: what protein is present in vegetable food 
has its value still further lowered in many cases by the 
defective nature of its absorption in the body. The truth of 
this has been already suffi ciently demonstrated.
 “It must be obvious from all this that vegetable food, 
unless eaten in large quantities, will not yield a suffi ciency of 
protein to the body. The important question arises, therefore: 
How much protein does a healthy man require in his food 
daily? This question has been discussed in an earlier chapter, 
and it is only necessary to remind the reader that the amount 
of protein which is required daily by a healthy man doing a 
moderate amount of bodily work has been estimated at about 
100 grammes (Footnote 1). And what are the consequences 
of living upon a diet which contains less protein than this? 
To this question, as we have also seen (p. 23), it is not easy 
to give an altogether satisfactory reply. In the fi rst place it 
must be admitted that such a large amount of protein is by 
no means necessary for making good the mere daily waste 
of protein in the body. Very much less will suffi ce for that, 
and carefully-conducted experiments have shown that no 
impairment of the stock of protein in the body is incurred 
even if the amount in the food be cut down to as low a 
level as 60 grammes daily. Even if it be objected to such 
experiments that this minimum consumption of protein has 
only been maintained for very limited periods, yet it may be 
replied that the minimum reached is not much below that 
which forms the average daily consumption per individual 
in a large number of healthy races, such, for example, as the 
Japanese.”
 Pages 185-86: A vegetable diet is less expensive than a 
mixed diet, but it requires considerably more cooking time.
 “In conclusion it may be well to summarize the main 
points in the argument which has been pursued in this 
chapter:
 “1. Vegetable foods are rich in carbohydrates, and, with 
a few exceptions, comparatively poor in protein and fat. 
They are also bulky, partly from their richness in starch, but 
also from the presence of cellulose and a large amount of 
water. Even if compact in their raw state, they tend to take up 
much water and to become bulky on cooking.
 “2. Animal foods are rich in protein and fat, but, with the 
exception of milk, poor in carbohydrates. They are compact 
in form (again with the exception of milk), and tend to 
become more so on cooking.
 “3. Vegetable foods are less digestible in the stomach, 
and on the whole less completely absorbed than animal 
foods, partly by reason of their bulk, partly because of the 
indigestible coating of cellulose which invests their nutritive 
constituents, and in part also from their tendency to undergo 
fermentation in the intestine, with the production of acids 
which hasten on peristalsis. Their protein constituents suffer 
more from defective absorption than any other ingredient.
 “4. Both from chemical composition and from defective 
absorption a purely vegetable diet is apt to be defi cient 
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in protein, and the question of vegetarianism becomes a 
question of whether it is advisable to live upon a protein-
minimum or not.
 “5. The consistent vegetarian must either live upon a 
diet which is relatively poor in protein or else consume an 
excessive bulk of food.
 “6. The adoption of the former of these courses, there is 
reason to believe, tends to diminish energy and the power of 
resisting disease; the latter is apt to lead to derangement of 
the stomach and bowels.
 “7. Both of these results may be avoided by 
supplementing the vegetable part of the diet by animal 
substances rich in protein, but two-thirds of the total protein 
can safely be taken in the vegetable form.
 “8. Either meat, fi sh, eggs, milk or cheese may be used 
as the protein-carrier, but for healthy persons the moderate 
use of the fi rst two has certain advantages. For the gouty, 
perhaps milk and cheese are more to be recommended, while 
skim or butter milk, salt fi sh, and the cheaper kinds of cheese 
are undoubtedly the most economical.
 “9. Vegetable foods have certainly the advantage of 
being cheaper, both as sources of building material and 
energy, than the animal foods are, and vegetarianism may 
therefore be recommended on grounds of economy, both 
national and individual. The reasons for the inevitable 
costliness of foods of animal origin have been pointed 
out; the cost of cooking, however, must not be lost sight 
of in this connection, and modifi es somewhat the above 
considerations.
 “10. It may fi nally be added, though these points 
were not dwell upon, that vegetable foods are less highly 
fl avoured than some animal foods, such as meat, but have 
the advantage of not being liable to undergo putrefaction, 
and of rarely producing disease.” Address: M.D. Edinburgh, 
F.R.C.P., Asst. Physician to the London Hospital and to the 
Hospital for Sick Children, Great Ormond St. [London].

754. Maurel, Edouard César Emile. 1906. Traité 
de l’alimentation et de la nutrition à létat normal et 
pathologique. Premier volume. Nos aliments [Treatise on 
food and nutrition in normal and diseased conditions. Vol. I. 
Our foods]. Paris: O. Doin, Éditeur. xvi + 365 p. Index (in 
vol. 4). 25 cm [Fre]
• Summary: In the section on oils and fats, a table (p. 99) 
gives the percentage of oil by weight in various legume 
seeds: Soybeans (Fèves de Soja) 17.7%. Vetches (Vesces) 
2.70%. Lentils (Lentilles) 2.40%. Field peas (Pois des 
champs) 2.1%. Peas (Pois) 1.95%. Common beans 
(Haricots) 1.95%. Beans (Fèves) 1.5%. Broad beans 
(Féverolles) 1.18%. Note that soybeans have by far the 
highest oil content. However (p. 102) some fruits and tree 
nuts have a very high oil content: Olives 51.9%. Almonds 
50%. Walnuts 60%. Piñon or pine nuts 40%. Colza 35%.
 In his book titled Biological Chemistry (Chimie 

biologique, p. 86), A. Gautier has divided all albuminous 
substances (albuminoïdes) into six families: The albumins, 
caseins (incl. gluten casein and legumine), globulins and 
fi brins (incl. gluten fi brine), glutinogens and collagens, 
keratinous materials and mucous, and the immediate 
derivatives resulting from transformation of the above. 
Tables (p. 105-06) show the percentage of these in various 
foods, such as wheat, peas, beans (fèves), and hemp.
 In the section on albuminoids [proteins], a table (p. 115) 
gives the percentage of nitrogenous substances by weight 
in various legume seeds: Soybeans 33.4%. Vetches 27.30%. 
Lentils 26.5%. Broad beans (Féverolles) 24.79%. Peas 
22.50%. Common beans (Haricots) 22.50%. Beans (Fèves) 
22.00%. Note that soybeans also have the highest protein 
content.
 Among legumes, soybeans are also the richest source of 
mineral salts, containing 5.1%; lentils are the lowest, with 
only 1.60% (p. 120). A table (p. 123) shows the amount of 
ten mineral salts in fi ve different legumes–not including 
soybeans. The most abundant mineral is potash (potasse; 
K2O).
 A summary table titled “Composition of the principal 
foods of plant origin” (d’origine végétale) (p. 133) includes 
the composition of ten legumes; the two new ones are colza 
and colza cake (Tourteau de colza). Soybeans contain 34% 
carbohydrates, 17.7% oil, 33.4% nitrogenous substances 
(proteins), 9.9% water, and 5.1% mineral salts.
 The chapter titled “Food in France” states that the 
main sources of vegetable oil are olives (providing 52% of 
France’s oils and fats in 1898, or about 2 kg/person), nuts, 
peanuts (l’arachide); minor sources include colza, rapeseed 
(la navette), and poppy seeds (l’oeilette). Oils from the latter 
three sources are widely sold as olive oil or used to adulterate 
it. In 1898 about 80 million kg of peanuts were imported and 
provided about 20% of France’s oils and fats, or 400 gm/
person. Each day in France the average person consumes 60 
of animal fats and 30 gm of vegetable oils for a total of 90 
gm of oils and fats.
 Edouard Marel was born in 1841. Address: M.D., 
principal physician for the Naval Reserves, Prof. at the 
Faculty of Medicine, Toulouse (Médecin principal de réserve 
de la Marine).

755. Senft, Emanuel. 1906. Ueber einige in Japan 
verwendete vegetabilische Nahrungsmittel, mit besonderer 
Beruecksichtigung der japanischen Militaerkonserven [On 
some vegetable foods used in Japan, with special attention 
to Japanese military canned foods]. Pharmazeutische Praxis 
(Vienna and Leipzig) 5(12):481-91. [5 ref. Ger]
• Summary: Working for the German Food Administration, 
the author examined a number of preserved foods that had 
played an important role in helping Japan to win the Russo-
Japanese war. He drew heavily on Loew (1895). “Widely 
distributed in Japan is a unique baked good, which is 
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produced primarily from wheat gluten with only a little of 
wheat fl our; it is called Fu (wheat gluten bread).
 “A very important role is played by the soybean and the 
many diverse products made from it: Yuba, the vegetable 
cheeses tofu, natto, and miso, plus shoyu or soy-sauce (Shoju 
oder Soy-Sauce). Like the soybean, tofu and natto are rich in 
protein. They supply the protein lacking in rice.”
 Also discusses fresh konnyaku, dried-frozen konnyaku, 
dried persimmons, sea vegetables (12 types in great detail, 
with an illustration of the cells of a kombu plant), and 
warabi (dried ferns). Address: Offi cial of military medicines, 
Committee of military hygiene.

756. Stuerler, F.A. von. 1906. Nederlandsch Oost-Indische 
cultuurgewassen: Hunne kenmerken, teelt en bereiding 
[Crops of the Dutch East Indies: Their characteristics, 
cultivation and preparation]. Tiel: A. van Loon. ii + 373 p. 
See p. 341-43. Illust. Index. 25 cm. [5 ref. Dut]
• Summary: The subsection on the hibiscus plant (De Waroe-
boom, Hibiscus tiliaceus, p. 334) states that the leaves are 
used in making foods from soybeans [tempeh].
 In the chapter on crops that yield oils and fats (Vette 
oliegewassen, p. 335-44), the section titled “Soja” (p. 
341-43) has the 
following contents: 
General botanical 
characteristics: 
Introduction, the 
plant, stem, leaves, 
fl owers, fruit, seeds. 
Cultivation. Chemical 
composition of the 
seeds, preparation, 
and uses.
 The main product 
made with soybeans 
is soy sauce (kètjap). 
The Chinese in Java 
cook the soybeans 
and inoculate them 
between hibiscus 
leaves (Hibiscus 
tiliaceceus) to make 
tempeh (tèmpé). They also make tao-tjo, a sort of bean 
paste (Indonesian-style miso). And with the black soybeans 
they make a sort of bean cheese, tao-djie (fermented black 
soybeans). Also discusses peanuts (aardnooten, p. 335-37), 
sesame seeds (sesam, p. 337-39), the castor oil plant (ricinus, 
p. 339-41), other crops that yield oils and fats (p. 343-44).
 Note: This is the earliest document seen (Sept. 2011) 
stating that molds grown on Hibiscus leaves are used in 
Indonesia to inoculate tempeh. Address: Leiden.

757. Farmers’ Bulletin (USDA). 1906. Experiment station 

work, XXXIII. No. 244. 32 p. See p. 8-10.
• Summary: The section titled “Root nodules as affecting 
the composition of soy beans and cow peas” (p. 8-10) 
is a summary of: Smith, C.D.; Robison, F.W. 1905. 
“Observations on the infl uence of nodules on the roots upon 
the composition of soy beans and cowpeas.” Michigan Agric. 
Exp. Station, Bulletin No. 224. p. 125-32. May. Address: 
Washington, DC.

758. Wintgen, M.; Keller, O. 1906. Ueber die 
Zusammensetzung von Lecithinen [On the composition of 
lecithins]. Archiv der Pharmazie (Berlin) 244:3-11. [18 ref. 
Ger]
• Summary: Contents: Introduction. Plant lecithin: ether 
extract of soybeans, alcohol extract of soybeans. Homemade 
lecithin from egg yolk: Ether extract, alcohol extract. 
Commercial lecithin (Handelslecithin) from egg yolk.
 In this article soybeans (Sojabohnen, Soja) are 
mentioned on page 4 (twice), page 5 (3 times), page 6 (3 
times), and page 8 (twice).
 Brown soya beans were found to contain 2.96% lecithin; 
black soya beans were found to contain 2.51% lecithin.
 A table (p. 8) gives the nitrogen and phosphorus 

content of lecithin, and their ratio, from different sources. 
The lecithin from brown soybeans (extracted with alcohol) 
contains 1.90% nitrogen, 2.96% phosphorus, and an N:P 
ratio of 1:1.56. The lecithin from black soybeans (extracted 
with alcohol) contains 1.84% nitrogen, 2.51% phosphorus, 
and an N:P ratio of 1:1.27. Address: From the Hygienic-
Chemical Laboratory of the Kaiser Wilhelm Academy 
(Aus dem hygienisch-chemischen Laboratorium der Kaiser 
Wilhelms-Akademie).

759. Winton, A.L. 1906. Diabetic foods. Connecticut 
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Agricultural Experiment Station, Annual Report 30:153-65. 
For the year 1906.
• Summary: This article begins: The necessity of excluding 
so far as possible from the diet of diabetic patients sugars and 
substances, such as starch and dextrin, yielding sugar with 
the digestive juices, had led to the introduction of saccharine 
and other coal-tar derivatives and preparations containing, or 
purporting to contain, no starch or starch derivatives,...”
 “Not only all of the cereal grains but also most of the 
seeds of the legumes... contain large amounts of starch and 
must be avoided by diabetics; the soja or soy bean, however, 
is a striking exception as it contains, when ripe, no true 
starch, or only traces. This leguminous seed is an important 
food in Japan and is being used in this country for the 
manufacture of meal for the use of diabetics. Two analyses of 
soja bean meal [whole soy fl our] are given in Table XVI, pp. 
156-157.”
 This table lists and analyzes about 45 diabetic foods 
made by about 12 companies. Only three products clearly 
contain soy; the fi rst two (p. 156-57) are both named Soja 
Bean Meal made by the Theo. Metcalf Co. in Boston, 
Massachusetts; one contains 5.5% starch and the other 
7.63% starch. The fi rst product contains 19.06% fat and 
is thus a whole (full-fat) soy fl our; this table contains the 
earliest analysis seen of whole soy fl our. The third product 
(p. 164) is a homemade “Soja Bean Meal Biscuit (Muffi ns 
or Popovers)” made from Metcalf’s Soja Bean Meal. Made 
with 1 cup cream, 2 eggs, baking powder, and salt, plus 
Soja Bean Meal, it contains (on an as-is basis) 27.6% water, 
5.33% ash, 16.71% protein, 1.55% fi ber, 12.84% nitrogen-
free extract [non-fi ber carbohydrates], and 35.91% fat. Note: 
This is the earliest English-language document seen (Jan. 
2019) that uses the term “soja bean meal” to refer to whole 
soy fl our.
 “The peanut, another leguminous seed, although very 
rich in oil, contains about 11 per cent. of starch, sugar, and 
dextrin, of which about half is starch.” Most of the nuts, 
including almonds, “since they contain no starch and only 
small amounts of sugar and dextrin but are rich in protein 
and oil, are valuable additions to the diet of diabetics. 
Almond meal is used in the preparation of various biscuits 
and bread substitutes.”
 The table (p. 156-59) also contains many gluten 
products, together with their manufacturers and nutritional 
composition. Diabetic products made by Battle Creek 
Sanitarium Food Co. (Battle Creek, Michigan) are: 40% 
Gluten Flour, 40% Gluten, 40% Gluten Biscuit, Potato 
Gluten Biscuit, and Pure Gluten Biscuit. Diabetic products 
made by the Sanitas Nut Food Co., Ltd. (New York) are: 
Sanitas Nut Butter, Nuttolene, Almond Butter, and Protose. 
Nutritional analyses of each of these products are given.
 This table shows that The Health Food Co., New 
York, makes (p. 156): Flour and meal–Glutosac Flour, 35% 
proteids. Protosac Flour, 40% proteids. Pure Washed Gluten 

Flour, 85% proteids, 6% carbohydrates, 9% water. Almond 
meal. Bread, biscuit, rusk, etc.–No. 1 Proto Puffs, 78.86% 
protein, 6.71% starch. Salvia Sticks. Protosac Bread, 40% 
protein, Glutosac Bread, 35% proteids. Plain Glutosac 
Wafers, 33% proteids. Glutona, 35% proteids. Glutosac 
Zweiback [sic], 35% proteids. Glutosac Butter Wafers, 35% 
proteids. Protosac Rusks, 40% proteids, Glutosac Rusk, 35% 
proteids. Diabetic Biscuit, 40% proteids.
 Note: Kate G. Barber, PhD, is also a chemist in the 
station’s Analytical Laboratory. She and Andrew Winton 
were later married. Address: PhD, Chemist in charge, 
Analytical Lab., New Haven, Connecticut.

760. Lindsey, Joseph B.; Holland, E.B.; Smith, P.H. 1907. 
Work in animal nutrition. Massachusetts Agricultural 
Experiment Station, Annual Report 19:96-156. Jan. See p. 
116.
• Summary: In 1903 and 1904 young sheep were fed 
soybean fodder (Brook’s Medium Green), “grown upon a 
twentieth-acre plat which had produced soy beans for two 
years previously... The plants were fully podded and the 
beans quite well developed, but the foliage was still green... 
The soy bean fodder appears to be slightly less digestible 
than that of other legumes, due in all probability to the tough, 
woody stems which are characteristic of the plant.”
 Note the low digestibility of the fi ber (43.4%), and the 
high digestibility of the protein (81.6%). Address: Ph.D., 
chemist (foods and feeding).

761. Snyder, Harry. 1907. Forage crops of high, medium 
and low protein content. Minnesota Agricultural Experiment 
Station, Bulletin No. 101. p. 225-56. Jan.
• Summary: The section titled “Soy beans” (p. 235-36) 
begins: “Soy beans are generally considered too tender to 
be grown in northern latitudes. However, on well manured 
soil of southern slope they can be successfully grown.” A 
table shows the composition of a sample from a plot used for 
feeding sheep. The dry matter contained 19.82% protein and 
2.18% fat.
 The section titled “Corn fodder and soy beans” (p. 236) 
states that this combination “has been proposed for silage 
and soiling purposes. Soy beans are characteristically rich in 
protein, and corn fodder in carbohydrates.” A mixture of corn 
fodder and soy bean plants containing a larger proportion 
of soy beans than of corn fodder showed a protein content 
of 14.87 per cent, or about as much as is found in clover 
hay. The soy beans alone contained 19.82 per cent and the 
corn alone 9.54 per cent protein. Address: B.S., Agricultural 
Chemistry and Soils, St. Anthony Park, Ramsey County, 
Minnesota.

762. Wiancko, Alfred T.; Fisher, Martin L. 1907. Soy 
beans, cow peas, and other forage crops. Indiana (Purdue) 
Agricultural Experiment Station, Bulletin No. 120. p. 437-
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460. March.
• Summary: Contents: Part I–Soy beans and cow peas. 
Historical. Uses and value. Composition and digestible 
nutrients. Culture. Cost of production. Results of tests 
of varieties of soy beans (1903-1906), and cow peas. 
Descriptions of varieties of soy beans and cow peas: Soy 
beans (with the yearly and average yields in bushels per 
acre over 4 years)–Ito San (21.0), Early Brown (21.5), Olive 
Medium (14.6), Very Dwarf Brown (9.5), Ogemaw (11.3), 
Medium Early Black (18.0), Early Black (14.8), Medium 
Green (22.2), Medium Early Yellow (20.2), Hankow, Dwarf 
Early Yellow, Soy Bean 12399.
 The cost of producing soy beans and cow peas, acre 
for acre, “will generally be very little different from that for 
corn when the crops are planted in rows and cultivated. The 
chief difference will be in the cultivation, which will be a 
little higher on account of the closer spacing of rows. With 
the proper machinery, other operations will cost about the 
same as for corn. As to the value per acre, both crops should 
generally compare favorably with corn.”
 Part II–Miscellaneous forage crop notes. Photos show: 
(1) A patch of soy beans ready for threshing (title page). (2) 
A full grown soy bean plant with roots (p. 440). (3) A man 
standing in a fi eld of soy beans, which are about 32 inches 
high (p. 446). Tables show: (1) Results of experiments in 
methods of planting soy beans for seed production, 1904-
1906 (p. 445). (2) Results of soy bean variety test by yield, 
1903-1906 (p. 451).
 Note: This is the earliest document seen (Nov. 2020) that 
mentions the soybean variety Very Dwarf Brown. Address: 1. 
B.S.A., Agriculturist; 2. B.S., Asst. Agriculturist.

763. Klobb, T.; Bloch, A. [Armand-Aron]. 1907. Sur le 
phytostérol du soja [On the phytosterol in soybeans]. 
Bulletin de la Societe Chimique de France (Paris/Bayeux) 
1-2(8):422-28. April 20. 4th Series. (Chem. Abst. 1:2109). 
[10 ref. Fre]
• Summary: Contents: Introduction. Reaction of Hesse. 
Reaction of Hesse-Salkowsky. Reaction of Liebermann. 
Reaction of Hirschsohn. Benzoate. Acetate. Questions and 
conclusion.
 Thanks to the work of Levallois, Pellet, Stingl and 
Morawsky, Meissl and Böcker, to cite only the main ones, 
the chemical composition of soybean seeds is well known. 
However Meissl and Böcker are the only ones who have 
reported the existence of a cholestérine in the oil extracted 
from the seed, and this cholestérine has not been the object 
of any special research. The authors were content to add 
that 100 gm of the ether extract contained about 90% lipids 
(corps gras) and 5-10% of the combination of lecithin 
(lécithine), wax, cholestérine, and resin (résine).
 Since one of the authors has brought back from China 
a certain quantity of soybeans, they propose to extract this 
cholestérine and identify it, if possible, with other substances 

(as from animals) already obtained.
 The research was conducted on three types of soybeans 
regularly consumed by the people of Petchili [today’s 
Hebei]: (1) Yellow seeded, 8-10 mm long by 6-7 mm wide, 
globular in shape; (2) Black seeded, 5-8 mm long by 4-5 
mm wide, fl attened; (3) Light-green seeded, of the same 
dimensions as the preceding but more fl attened. These three 
varieties gave us the same product [cholestérine].
 The three soybean varieties were ground, then the oil 
was extracted with various solvents, including ether and 
chloroform. By measuring the power of rotation of the 
phytosterols of soya it was shown that their rotation was 
similar to (but 2 degrees different from) the ether-extracted 
sitosterine of Hesse, and various phytosterols extracted 
with chloroform from other oilseeds by other researchers 
(including Jacobson, Hesse, and Gèrard). Extraction with 
acetates and benzoates showed similar differences.
 Note 1. This is the earliest document seen (Dec. 2020) 
stating that soybeans contain phytosterols.
 The chemical formula, and solubilities are given. 
After drying at 110ºC it contained 83.36% carbon and 
11.80% hydrogen. It is very soluble in chloroform, carbon 
tetrachloride, and ether, and not very soluble in cold alcohol 
compared with warm alcohol. The substance crystallizes in 
the latter solvent in beautiful elongated thin hexagonal plates 
(lamelles). The power of rotation is left.
 The cholestérine from soybeans is compared with that 
from animals dissolved in acetate. The acetate of soya sterol 
(sojastérol) is more soluble in alcohol at 95ºC than in pure 
alcohol; it is very soluble in other solvents. Many constants 
are recorded. One question now arises: Is the phytostérol 
from soya identical to that of Hesse or to the other bodies 
of this family? Rotary powers in ether and chloroform are 
compared. Many questions remain unanswered. In summary, 
we fi nd ourselves always in the presence of two hypotheses 
which are diametrically opposed.
 While waiting for a decision on the correct hypothesis, it 
seems suitable to give the alcohol soluble fraction of soya a 
particular name, such as “soyasterol” (le sojastérol).
 Note 2. This is the earliest document seen (Nov. 2020) 
concerning the presence of a sterol in soybeans. Webster’s 
Dictionary defi nes sterol (a word fi rst used in 1913) as “any 
of various solid steroid alcohols (as cholesterol) widely 
distributed in animal and plant lipids.” Webster’s Dictionary 
defi nes steroid (a word fi rst used in about 1926) as “any 
of numerous compounds containing a 17-carbon 4-ring 
system and including the sterols and various hormones and 
glycosides.” Webster’s Dictionary defi nes glycoside (a word 
fi rst used in 1930) as “any of numerous sugar derivatives 
that contain a nonsugar group attached through an oxygen 
or nitrogen bond and that on hydrolysis yield a sugar (as 
glucose).”

764. Moorhouse, L.A. 1907. Cowpeas and soy beans. 
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Oklahoma Agricultural Experiment Station, Bulletin No. 74. 
22 p. April. [3 ref]
• Summary: Discusses: Adaptations of the crops to 
Oklahoma conditions, their place in the rotation, their 
importance to the stockman farmer, their chemical 
composition, harvesting methods and machinery, cowpea 
and soy bean yields (in tons of hay and bushels of grain). 
“The following varieties of soy beans have been grown 
successfully in sections of the country where the season is 
much shorter than the growing period in Oklahoma: Medium 
Green, Early White, Ito San, Medium Yellow, and Black (p. 
12).
 “In 1904 cowpeas and soy beans were grown side by 
side in general farm work, not only on bottom land but also 
on upland soil... The bottom land was seeded on May 5 
and the upland on June 30 (p. 14-16). A table (p. 16) shows 
cowpea and soy bean yields Soy beans yielded 9.90 and 9.45 
bushels of seed per acre, and 0.70 and 0.61 tons of hay per 
acre, for bottom land and upland areas, respectively.
 An illustration (line drawing, p. 18) shows the “Miller 
Bean Harvester,” courtesy of the LeRoy Plow Company, 
LeRoy, New York. The text states: “Harvesting machinery 
has undergone a remarkable improvement within the last 
decade. Machines have been and are being constructed for 
handling every crop of economic importance that is grown 
upon the American farm today. To this end the bean harvester 
has been evolved in order to enable the bean grower in the 
northeastern states to handle his crop with greater ease. This 
type of machine is effi cient in its work and can be used to 
advantage in harvesting the cowpea and the soy bean in the 
south. There are at least ten or a dozen types of this machine 
on the market at the present time and they can be purchased 
at the nominal cost of $25.00.”
 Concerning threshing: “The soy bean is not as brittle 
as the cowpea, hence the grain can be threshed quite readily 
with a machine...”
 Summary (p. 21): “As forage crops, the cowpea and soy 
bean should be given a conspicuous place in the rotation. The 
grain and forage furnish nitrogenous material for the ration, 
which is used in feeding the live stock of the farm.”
 Note: The “Station Staff” are listed at the beginning of 
the Bulletin. W.L. Burlison, B.S., is Assistant Agronomist. In 
a 1943 letter Burlison wrote: “Personally I fi rst worked with 
soybeans in 1903 at the Oklahoma Station...” Note that the 
soy beans in this study were fi rst grown in 1904. Address: 
B.S.A., M.S., Agronomist, Stillwater, Oklahoma.

765. Suzuki, Umetaro; Aso, Keijiro; Mitarai, Harukichi. 
1907. Shôyu no seibun ni tsuite [On the constituents of 
soy-sauce]. Tokyo Kagaku Kaishi (J. of the Tokyo Chemical 
Society) 28(4):363-407. April. [2 ref. Jap]
• Summary: An analysis of the chemical composition 
of Japanese soy sauce. It is very diffi cult to isolate the 
various protein decomposition products and to understand 

the complex chemical changes that occur during shoyu 
fermentation. Tables show the composition of both soybeans 
and wheat. Address: 1-2. Nôgaku-shi, Japan.

766. Wait, Chas. E. 1907. Studies on the digestibility and 
nutritive value of legumes at the University of Tennessee, 
1901-1905. USDA Offi ce of Experiment Stations, Bulletin 
No. 187. 55 p. June 10. [2 soy ref]
• Summary: Note: The soy bean (Glycine hispida) is 
mentioned on pages 7, 11, 22, and 54 of this article. Other 
experiments on their digestibility are reported, but their 
nutritional value is not analyzed in these experiments.
 Page 7: “Introduction: The family of plants commonly 
known as pulse or legumes have long been widely 
recognized as valuable sources of food. The lentil (Lens 
esculenta), for example, which is in common use in Asia and 
in Mediterranean countries and less extensively elsewhere, 
is among the oldest of food plants and perhaps one of the 
fi rst ever cultivated. Another member, the soy bean (Glycine 
hispida), has for many centuries been used by the Chinese 
and Japanese in the manufacture of certain food preparations 
that are an indispensable part of their diet, giving fl avor 
and relish and supplying in considerable measure the very 
essential ingredient–protein–that in the diet of western 
people is furnished largely by animal food.”
 Pages 11-12: “Interesting information regarding the 
digestibility of preparations of legumes in common use 
in Japan has been made available by Oshima (b; 1905) 
in a summary of Japanese nutrition investigations. Two 
experiments were made with dried beans cooked in shoyu. 
The skin of the beans was not removed in cooking. In one 
experiment the quantity of beans eaten was very much larger 
than in the other and the digestibility in the former case 
was decidedly lower than in the latter. In the average of the 
two experiments the coeffi cient of digestibility for protein 
was 65 per cent and that for carbohydrates 86 per cent. The 
fi gure for fat was too low for consideration. In contrast with 
the results obtained in experiments with beans themselves 
are those in a similar experiment with tofu, a soy-bean 
preparation consisting chiefl y of bean proteid precipitated 
in combination with magnesium and calcium salts. The 
coeffi cient of digestibility in this case was for protein 96 
per cent, for fat 97 per cent, and for carbohydrates 88 per 
cent. In another experiment with tofu the coeffi cient for 
carbohydrates was 98 per cent and that for fat 95 per cent, 
but that for protein only 89 per cent. In the latter case the 
experiment continued but one day, wherefore the results may 
be less reliable than those of the experiment that continued 
longer. They do, however, confi rm those obtained in the 
more reliable experiment in showing that the digestibility of 
the bean preparation was much higher than that of the whole 
beans. A one-day experiment with yuba, another soy-bean 
preparation consisting mainly of coagulated bean proteid, 
gave the following results: For protein 93 per cent, for fat 
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96 per cent, and for carbohydrates 87 per cent. In a similar 
experiment with tofu cake, or kara [okara], which is the 
soy-bean residue remaining from the preparation of tofu, the 
coeffi cients of digestibility obtained were for protein 79 per 
cent, fat 84 per cent, and carbohydrates 83 per cent. In the 
average of four experiments in which the diet included rice 
in addition to tofu the coeffi cients were for protein 96 per 
cent, for fat 95 per cent, and for carbohydrates 99 per cent. 
The results of all these experiments clearly indicate that the 
digestibility of the protein of the special preparations of the 
legumes is decidedly greater than that of the legumes merely 
cooked in their natural condition.
 “There is one serious objection to the results of 
experiments such as the majority of those summarized 
above; the legumes comprised practically the whole of the 
diet. Their digestibility under such circumstances may or 
may not be the same as when they are eaten in combination 
with other food materials.”
 Page 22: “That the fat of beans is quite thoroughly 
digested is indicated by the results of experiments by 
Korentschewsky and Zimmerman (1905) with bean oil 
(presumably made from soy beans), such as is used in China 
for culinary purposes, in which the subjects digested 95 to 
100 per cent of the oil. In the present investigations it would 
probably be fair to assume that the coeffi cient for the fat of 
the beans is the same as that for the fat of the total diet.”
 Page 54: “In these experiments the legumes were all 
cooked in the same way, hence the results with the different 
kinds of legumes are directly comparable. It would be 
interesting also to have data regarding the digestibility of 
the same legumes cooked in different ways, to ascertain 
the effect of cooking. The beans might be eaten with and 
without the skins, and different methods of preparation 
might be tried. There is experimental evidence that the bean 
proteid, when freed as thoroughly as possible from cellulose, 
is almost completely digested. In experiments with the 
Japanese preparation tofu, which is the proteid of the soy 
bean precipitated from a solution in a manner not entirely 
unlike that by which cheese curd is precipitated from milk, 
96 per cent of the protein was digested, which equals results 
obtained with animal foods.”
 Page 33: “... that any slight inaccuracy which might 
be thus introduced into the estimations of fuel value and 
nitrogen balance are much more than compensated by the 
increased accuracy and reliability of the fi gures obtained for 
iron.
 “Summary and Discussion: The investigations on 
the digestibility of legumes here reported include eight 
experiments with red kidney beans, six with white or navy 
beans, and thirty-fi ve with different varieties of cowpeas. 
Of the latter, twelve were with whippoorwill peas, nine 
with clay peas, and fourteen with lady peas. In each of these 
experiments the legumes were eaten with a few common 
food materials. The coeffi cients of digestibility of the diet as 

a whole were determined in the usual manner, from the data 
regarding the ingredients of the food and the feces.”
 The summary concludes:
 “The cowpea has a distinctive and pleasing fl avor and 
can be prepared for the table in a great many appetizing ways 
and compares favorably with other legumes in respect to 
both nutritive value and digestibility. Its wholesomeness and 
possible place in the diet is attested by its long and general 
use in the Southern States. Under usual crop conditions it 
is reasonable in price and it could undoubtedly be grown in 
quantities suffi cient to meet any demand. The importance of 
beans, peas, peanuts, lentils, cowpeas, and indeed of legumes 
as a class is each year becoming more generally recognized 
as a source of protein in the diet, reasonable in cost as 
compared with common proteid foods of animal origin, and 
the use of legumes is increasing.
 “When all these points are taken into consideration, it 
seems only fair to conclude that the cowpea deserves to be 
more generally known and used as a staple food throughout 
the United States both for its high food value and for the 
additional variety in the diet which it would help to secure. 
The importance to southern farmers of widely extending 
the use of cowpeas as an economical food can hardly be 
overestimated.” Address: Ph.D., F.C.S., Prof. of Chemistry, 
Univ. of Tennessee.

767. Woll, F.W.; Olson, Geo. A. 1907. Miscellaneous 
chemical analyses. Wisconsin Agricultural Experiment 
Station, Annual Report 24:160-70. For the year ended June 
30, 1907. See p. 164-66.
• Summary: Section c, titled “The effect of soil inoculation 
on the distribution of the fertilizer ingredients in soy beans” 
(p. 164-66) states: “The soy bean used in this investigation is 
known as the Wisconsin Black. The beans of this particular 
variety are small, black, and high in oil and protein. During 
the season of 1905, when the work here reported was done, 
the soy beans were sown on low, rich land, a part of which 
was inoculated. The roots of the plants which grew on the 
inoculated land were profusely covered with nodules of 
varying sizes, while the roots removed from the untreated 
soil were practically without any nodules.”
 The nodules, roots, stems and leaves, capsules, whole 
plant minus root, and beans were analyzed for protein, 
nitrogen, ash, phosphoric acid, and potash. A table (p. 165) 
shows the results, which suggest that “inoculation of the 
soil is benefi cial to the soybean plant in several ways. 1. By 
increasing the nitrogen content of the plant. By decreasing 
the per cent of ash constituents. Because the roots contain a 
higher per cent of fertilizer ingredients than those obtained 
on untreated soil. 4. Because the beans contain more protein 
and less oil than those grown on untreated soil.” Address: 
1. Chemist; 2. Asst. in Agricultural Chemistry [Madison, 
Wisconsin].
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768. Klobb, T.; Bloch, A. [Armand-Aron]. 1907. Ueber 
das Phytosterol der Soja [On the phytosterol in soybeans 
(Abstract)]. Chemisches Central-Blatt II(1):77. July 3. [1 ref. 
Ger]
• Summary: A German-language summary of the following 
French-language article: Klobb, T.; Bloch, A. 1907. “Sur 
le phytostérol du soja.” Bulletin de la Societe Chimique de 
France 1:422-28. March 22.

769. Suzuki, U.; Aso, K.; Mitarai, H. 1907. Ueber die 
chemische Zusammensetzung der japanischen Soja-Sauce 
oder “Schoyu.” [On the chemical composition of Japanese 
soy sauce or shoyu]. Bulletin of the College of Agriculture, 
Tokyo Imperial University 7(4):477-94. July. (Exp. Station 
Record 16:966). [2 ref. Ger]
• Summary: The koji for shoyu is made with the spores 
of Aspergillus oryzae; it is left in a room at 30-40ºC for 3 
days. The shoyu is allowed to ferment for 1-3 years. This 
experiment was based on samples drawn from 3 batches of 
moromi (mash):
 (1) 7 April 1904–300 liters.
 (2) 7 April 1905–300 liters.
 (3) 27 Oct. 1905–500 liters.
 The organic bases of shoyu were studied, as were the 
mono-amino acids (Monoaminosäuren).
 From 2 liters of shoyu were isolated: alanine 1.6 gm 
+ 5.0 gm impure alanine. Leucine 6.0 gm. Proline 3.0 gm. 
Lysine 2.6 gm. New base #1 1.0 gm. New base #2 0.2 gm. 
Ammonia 4.2 gm. Proteins 5.4 gm (by calculation). Formic 
acids (Ameisensaeure) 0.1 gm. Acetic acid 0.40 gm. Lactic 
acid 3.20 gm. Also present were: Tyrosine, asparagin 
acid, polypeptides, phenylalanine (Phenylalanin), cystine. 
Not found were: Glycocoll, histidine, arginine, serine, 
isovaleric acid (Aminoisovaleriansäure), glutamic acid 
(Glutaminsäure) (p. 493-94).
 Note: This is the earliest document seen (Nov. 2020) 
that contains the word “cystine” or the word “lysine” in 
connection with soy.

770. Farmers’ Bulletin (USDA). 1907. Experiment station 
work, XLII. No. 305. 32 p. Aug. 26. See p. 14-15. [1 ref]
• Summary: The section titled “Gluten fl ours and similar 
foods” (p. 13-16) is a summary of three experiment station 
publications: (1) Winton, A.L. 1906. “Diabetic foods.” 
Connecticut Agric. Exp. Station, Annual Report 30:153-65. 
For the year 1906. (2) Woods, Chas. D.; Merrill, L.H. 1899. 
“Cereal breakfast foods.” Maine Agric. Exp. Station, Bulletin 
No. 55. p. 93-106. Nov. (3) Woods, Chas. D.; Merrill, L.H. 
1901. “Analyses of miscellaneous food materials.” Maine 
Agric. Exp. Station, Bulletin No. 75. p. 89-112. July. See p. 
98-99.
 The summary mentions soy-bean meal [probably ground 
whole soybeans / soy-bean fl our], homemade gluten rolls, 
and soy-bean rolls. It notes that the soja or soy bean, unlike 

the seeds of most cereal grains and legumes, when ripe, 
contains no true starch, or only traces. Address: Washington, 
DC.

771. Nicolle, Maurice. 1907. Action du “Bacillus subtilis” 
sur diverses bactéries [Action of Bacillus subtilis on various 
other bacteria]. Annales de l’Institut Pasteur 21(8):613-21. 
Aug. [1 ref. Fre]
• Summary: A variety of Bacillus subtilis has a bacteriolytic 
power over the microorganisms that cause typhoid and 
cholera; in this way it can destroy these harmful bacteria.

772. Ebert, Felix. 1907. Beiträge zur Kenntnis des 
chinesischen Arzneischatzes, “Früchte und Samen” 
(Contributions to knowledge of the Chinese pharmacopeia, 
“fruits and seeds”) Zeitschrift des Allgemeinen 
Oesterreichischen Apotheker-Vereines (Vienna) 45(38):511-
12. Sept. 21. [1 ref. Ger]
• Summary: Note: A pharmacopeia is a book, especially an 
offi cial publication, containing a list of medicinal drugs with 
their effects and directions for their use.
 On page 512 of this issue is a section titled “Glycine 
Soja (L.) S. et Z. (Dolichos Soja L., Soja hispida Mönch)”–
indicating that the soybean is presently known by three 
scientifi c names.
 Chinese names: Ta-tou, Hwang-ta-tau, Man-tau. 
Japanese names: Dai-dsou [sic. Daizu]. The soybean has also 
often been the subject of investigation, but I only remember 
the work of Haberlandt (L. 18), Harz (L. 37), Blondet (L. 2), 
Tschirch and Oesterle (L. 99), Trimble (L. 95) and Prinsen 
Chemiker-Zeitung 1896, p. 67 (L. 81).
 The next two paragraphs contain a botanical description 
of the soybean plant, its pods and seeds.
 The seeds are effective in treating diabetes, Their 
use for the preparation of tofu and/or fermented tofu 
(Bohnenkäse) and soy seasonings (Sojagewürz) [such as 
soy sauce and miso] is known. Address: Pharmaceutical 
Department, Federal Polytechnic in Zurich (Mitteilung 
aus der pharmazeutischen Abteilung des Eidgenössischen 
Polytechnikums in Zürich).

773. Klobb, T.; Bloch, A. [Armand-Aron]. 1907. Sur le 
phytostérol du soja [On the phytosterol in soybeans]. 
Annales d’Hygiene et de Medecine Coloniales 10:370-77. 
July/Sept. [10 ref. Fre]
• Summary: This article is almost identical to one with the 
same title by the same authors published on 20 April 1907 in 
Bulletin de la Societe Chimique de France (Paris/Bayeux) 
(1:422-28. 4th Series). Address: 1. Professeur à l’École 
Supérieure de Pharmacie de Nancy; 2. Pharmacien-Major de 
2e Classe des Troupes Coloniales, Docteur en Pharmacie.

774. Osborne, Thomas B.; Clapp, S.H. 1907. Hydrolysis 
of glycinin from the soy bean. American J. of Physiology 
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19(4):468-74. Sept.
• Summary: “Nearly all of the protein matter of the soy 
bean, Glycine soja, consists of a globulin which has been 
subjected to extensive fractionation in this laboratory. As this 
fractionation gave no evidence that the greater part of the 
globulin of this seed consisted of more than one substance, it 
was accordingly named glycinin [after the genus name of the 
soy bean].
 “With this glycinin is associated a small amount of 
legumelin and proteose, which can be easily separated, 
owing to the ready solubility of these proteins in water.”
 The complex process is described in detail. The coarsely 
ground soybeans were “extracted with petroleum benzine 
until most of the oil was removed.” By “repeated dialysis the 
glycinin was separated from the more soluble proteins,...” 
Five hundred grams of glycinin were suspended in a mixture 
of 500 c.c. of water and 500 c.c. of hydrochloric acid. “After 
solution had been partially effected by warming for some 
time in a water bath, the hydrolysis was made complete 
by boiling for twenty hours in a bath of oil.” Preliminary 
removal of glutaminic acid simplifi es further examination of 
the protein.
 A table shows: “The results of this hydrolysis calculated 
to a moisture and ash free basis were the following: 
Glycocoll 0.97%. Alanine–not isolated. Valine 0.68%. 
Leucine 8.45%. Proline 3.78%. Phenylalanine 3.86%. 
Aspartic acid 3.89%. Glutaminic acid 19.46%. Serine–not 
isolated. Tyrosine 1.86%. Arginine 5.12%. Histidine 1.39%. 
Lysine 2.71%. Ammonia 2.56%. Tryptophane–present. Total 
54.73%.”
 Note 1. This is the earliest English language document 
seen (Nov. 2020) concerning the amino acids found in 
soybeans–although the term “amino acids” is not yet used.
 Note 2. This is the earliest document seen (Nov. 2020) 
that mentions the amino acid “Tryptophane” (regardless of 
capitalization but spelled that way) in connection with soy.
 Note 3. This is the earliest English-language document 
seen (Dec. 2020) that mentions the amino acid “Lysine” in 
connection with soy.
 Note 4. Neither methionine nor cystine are mentioned.
 Note 5. This is the earliest document seen (Dec. 2020) 
attempting to determine the quality of soy bean protein–
although the word “quality” is not used. Address: Lab. of the 
Connecticut Agric. Exp. Station.

775. Bloch, A. [Armand-Aron]. 1907. Le soja. Sa culture, sa 
composition, son emploi en médecine et dans l’alimentation 
[The soybean. Its culture, its composition, its use in medicine 
and in food]. Bulletin des Sciences Pharmacologiques 
(Paris) 14:536-51. Sept.; 14:593-606. Oct. [46 ref. Fre]
• Summary: A review of the literature drawing heavily on 
Egasse (1888), Trimble (1896 and 1897), and Williams 
& Langworthy (1897, revised 1899), and including many 
others. Contents: Introduction (mainly a long history of the 

soybean worldwide, with emphasis on Europe). Chemical 
composition of the soybean. Chemical composition of the 
soybean plant.
 Part II: Preparation of shoyu. Preparation of miso. Natto. 
Preparation of tao-yu ([Chinese-style soy sauce] a condiment 
made with black soybeans, hibiscus leaves, and Aspergillus 
Wentii mold) and tuong. Tofu and yuba. Other soyfoods, incl. 
soy coffee.
 “We are presently looking everywhere for ways of 
giving economic value to our colonies. It seemed interesting 
to me to draw attention to the soybean, the Chinese bean 
(le Soja, Haricot chinois) which contributes a large part of 
the food of the people in China, Japan, and the Far East. 
Already in use in Indochina, tested in Europe with success 
then abandoned for no apparent reason, the soybean could 
acclimatize itself in other colonies of ours, particularly 
in Madagascar, and perhaps in certain of our African 
possessions, and therefore could contribute to increasing 
their riches and the well being of their indigenous peoples.”
 Soy oil “can be extracted partially by pressure or 
completely by ether or petroleum ether. It is yellowish red 
with a not particularly disagreeable odor.”
 Mr. Lailleux, a former intern at the hospital in Algiers, 
has reported that a certain number of diabetic Arabs under 
treatment at the hospital of Dey, in Algiers [Algeria], have 
been helped by a dietary regimen based on soybean pap. 
Address: Pharmacist major 2nd class of the colonial troops. 
Doctor of pharmacy.

776. Ebert, Felix. 1907. Beiträge zur Kenntnis des 
chinesischen Arzneischatzes, “Früchte und Samen”–
Fortsetzung (Contributions to knowledge of the Chinese 
pharmacopeia, “fruits and seeds”–Continued) Zeitschrift des 
Allgemeinen Oesterreichischen Apotheker-Vereines (Vienna) 
45(49):687-88. Dec. 7. [1 ref. Ger]
• Summary: List of the parent plants of the drugs treated / 
discussed (Verzeichnis der Stammpfl anzen der behandelten 
Drogen). Synonyms on various pages. For soybean:
 Dolichos Soja L., p. 483
 Glycine Soja S. et Z., p. 483
 Soja hispida Mönch, p. 483 Address: Pharmaceutical 
Department, Federal Polytechnic in Zurich (Mitteilung 
aus der pharmazeutischen Abteilung des Eidgenössischen 
Polytechnikums in Zürich).

777. Ebert, Felix. 1907. Beiträge zur Kenntnis des 
chinesischen Arzneischatzes, “Früchte und Samen”–
Fortsetzung (Contributions to knowledge of the Chinese 
pharmacopeia, “fruits and seeds”–Continued). Zeitschrift des 
Allgemeinen Oesterreichischen Apotheker-Vereines (Vienna) 
45(50):707-09. Dec. 14. [1 ref. Ger]
• Summary: Chinese list: A long 3-column table listing 
all know Chinese drugs. The 3 columns are: Common 
name, number, scientifi c name. For soy: Hwang-ta-tau. 90. 
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Dolichos Soja.
 Man-tau. 90. Dolichos Soja. [sic, daizu]. 40. Soja 
hispida.
 Ta-teou. 40. Soja hispida.
 Continuation follows. Address: Pharmaceutical 
Department, Federal Polytechnic in Zurich (Mitteilung 
aus der pharmazeutischen Abteilung des Eidgenössischen 
Polytechnikums in Zürich).

778. Ruata, Guido; Testoni, Giuseppe. 1907. La soia 
nell’alimentazione italiana [The soybean in the Italian diet]. 
Ministero d’Agricoltura, Industria e Commercio. Bollettino 
Uffi ciale 6(6):698-718. Dec. 18. (Chem. Abst. 2:864). [35 
ref. Ita]
• Summary: Contents: Introduction. Description of the 
soybean (della Soia). Cultivation and its history in Europe. 
Harvest and yield. Nutritional value of the soybean: Tables 
show analyses according to König (10 tables), to Balland 
(1 table analyzing 3 varieties, from Cambodia {Exposition 
of 1900}, from Cochin China, and from Tonkin), to Gautier 
(1 table), to Maurel (1 table), and to Lechartier and Joulie 
(from Grandeau 1903, analyzing 3 varieties, from Etampes, 
black soybean, and yellow soybean–all grown in France; 
each either as is or dry). Tables of nutritional analyses by 
Ruata & Testoni (includes the weight of 1,000 seeds for each 
variety): I. Black soybean, from Vilmorin-Andrieux of Paris, 
France; from Dammann & Co. [seedsmen] of Naples (Italy); 
and from the Inst. of Hygiene of Bologna, Italy. II. Giant 
Yellow, from Etampes (Pinolini), from Naples (Dammann), 
from Bohemia (Boemia–Ingegnoli); III. Small yellow 
soybean (from Dammann in Naples). IV. Green soybean 
(from Dammann). V. Brown soybean (from Dammann). The 
authors believe the Giant Yellow soybean is best adapted to 
Italian conditions. The analysis of the variety from Naples 
is as follows: Weight of 1,000 seeds: 205 gm. Water 9.80%. 
Albuminoids 37.13% (albuminoidi, protein) Carbohydrates 
24.40%. Fat 18.36%. Lecithin 1.62%. Crude fi ber 4.47%. 
Ash: 4.30%.
 Preparation of soybeans (detailed descriptions and 
nutritional analyses): The whole seeds, miso (Il miso), tofu 
(To-Fu or to-fu), shoyu (fermented; made with koji), soy 
fl our and bread (farina e pane di soia, incl. experiments by 
Brugia, and Rimini), soy polenta. Conclusions.
 Three non-original illustrations (line drawings; between 
p. 700 and 701) show three different full-size views of the 
Soja plant, including: (1) Plant with roots. (2) Stem, leaves 
and pods. (3) Stem and pods (Original from Pinolini 1905).
 Several bar charts (following p. 712) give nutritional 
composition comparisons of 12 staple foods, mainly 
legumes, cereal grains, dairy products, and meat: Fig. 2–
Albuminoids (protein content); soya is the highest with 
37.13%. Fig. 3–Carbohydrate content. Fig. 4–Fat content; 
soy is highest with 18.36%. Fig. 5–Salts (Sali).
 Other tables show: (1–p. 701): For four soybean 

varieties, weight of 100 liters in kg and number of seeds per 
kg. Soia d’Etampes yellow 72 / 7,400. Black soybean from 
Podolia 74.5 / 7,400. Yellow soybean 72.5 / 8,550. Black 
soybean 73 / 12,200. Note that the black soybean has by far 
the smallest seeds.
 Selected translations of the text: The fi rst part of 
the article discusses dietary problems in Italy, especially 
pellagra, a skin disease caused by defi ciencies in protein 
and niacin. One of the causes seems to be the consumption 
of corn, especially spoiled corn (maiz guasto) (p. 699-700). 
The authors are interested in studying the soybean as a 
potential new food for Italy, based on the examples from 
other countries where it has been consumed for a long time 
and where corn is unknown or almost unknown. They want 
to take the initiative in getting the best possible advantage 
from the introduction of soybeans as an Italian food (p. 700). 
In Italy the varieties which grow well are the early black, 
the yellow, the brown, the green, and the giant yellow; the 
latter is similar to the variety Soya Etampes, which has been 
acclimatized in France (p. 701).
 History in Italy: According to Pinolini, the soybean 
made its appearance around 1840, and has been cultivated 
with success around Verona, along the Lombard coast of 
Lake Maggiore, and near Mantua and Lucca (Mantova and 
Lucchese). As far as we know, it either was cultivated or is 
still cultivated in Liguria, Friuli, the Marches, and Emilia. 
Around Naples, it is especially cultivated in San Giovanni 
a Teduccio, under the care of Dammann & Co., a seed 
company (p. 702).
 In the year 1906 in a fi eld annexed to the Institute 
of Hygiene, we conducted experimental cultivation of 
soybeans, sowing the black variety from Podolia, sent to 
us by the Vilmorin-Andrieux, a seed company in Paris. A 
similar experiment was carried out on a larger expanse of 
land, at the same time as ours and with the same seeds, by 
Dr. Ignazio Buldrini at his farm near Bologna. The land 
at the Institute of Hygiene, being rather rich in humus, 
was fertilized with phosphate fertilizer at the rate of 500 
kg/ha and potassium sulfate at the rate of 100 kg/ha. Dr. 
Buldrini’s land, well supplied with potassium and phosphoric 
anhydride,... was fertilized with plenty of manure. The seed 
was planted on both fi elds in early May. The vegetation 
developed regularly and in August we obtained a harvest that 
yielded 1,500 kg/ha of seeds reaching perfect maturation (p. 
703).
 Brugia (1902) has conducted numerous experiments 
in baking with soy fl our, and here is what he writes about 
it: “It is necessary to fi nd an inexpensive food with great 
nutritional value for the poor farmers and rural people. It 
would be ideal to be able to make bread from soybean fl our, 
thus creating a food that would be physiologically balanced 
and complete.” He fi rst tried mixing soy fl our with wheat 
fl our in the proportions 50/50 and 30/60, but the results were 
unfavorable. Then they tried using brewer’s yeast in the 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    411

© Copyright Soyinfo Center 2021

process and had very good results, except that the price was 
a little high. It was then necessary to substitute a mixture 
of bicarbonate of soda and cream of tartar (½ gm per 3 g 
of fl our) for the brewer’s yeast. This worked very well. He 
then gives a table showing the nutritional analysis of the best 
bread (p. 716). In the conclusions of his work, Brugia says: 
“Soy fl our cannot be used by itself in baking. But mixed with 
wheat it gives an optimum bread, soft textured, complete and 
balanced nutritionally, economical, and convenient. A second 
table shows an analysis of soy bread published by Rimini 
(1902) (p. 716).
 Soy polenta, a mixture of soy and corn, was named 
Soyenta by Haberlandt who fi rst prepared it. It could be 
of nutritional benefi t to the people in those parts of Italy 
who get almost all of their nutrients from polenta. We have 
conducted numerous tests to fi nd a type of Soyenta (to adopt 
Haberlandt’s name) which, because of taste and ease of 
preparation, could enter into the diet of our rural population 
without diffi culty. Here are the results of our experiments 
with various types of Soyenta: (1) With whole yellow soy 
fl our: The resulting product does not have a soft consistency; 
it is coarse and crumbles rather easily, but the taste is nice. 
(2) With sifted soy fl our: This product is not as good as the 
previous one, because it is too sticky. The taste reminds us of 
infant cereal made of wheat fl our. (3) Soy fl our mixed with 
wheat fl our in varying proportions: Not advisable because 
it presents in various degrees the diffi culties of the former. 
(4) (p. 717). Soy fl our mixed with corn fl our: Best results 
were obtained with a mixture of 1 part soy fl our to 4 parts 
corn meal (coarsely ground, Veronese style). The consistency 
of this product is not unlike that of regular polenta, and the 
fl avor is also very close. Hot or cold it slices very well, and 
overall it can be used just like regular polenta, but it has 
more nutritional value (p. 717).
 Note 1. This is the earliest Italian-language document 
seen (April 2013) that mentions tofu, which it calls To-fu.
 Note 2. This is the earliest Italian-language document 
seen (April 2012) that mentions soy sauce, which it calls Il 
shoyu (“shoyu”).
 Note 3. This is the earliest Italian-language document 
seen (March 2009) that uses the word “miso” (Il miso) to 
refer to miso.
 Note 3. This is the earliest Italian-language document 
seen (Jan. 2016) that uses the term albuminoidi to refer to 
protein in connection with soybeans.
 Note 4. This is the earliest Italian-language document 
seen (Jan. 2019) that mentions soy fl our, which it calls farina 
di soia.
 Note 5. This is the earliest Italian-language document 
seen (Feb. 2016) that mentions lecithin in connection with 
soybeans. Address: 1. Direttore dell’Istituto d’Igiene della 
Regia Universita di Bologna (Director of the Inst. of Health 
of the Royal Univ. of Bologna); 2. Insegnante nella Regia 
Scuola Media Commerciale, Direttore del Laboratorio 

chimico Compartimentale delle Gabelle di Bologna 
(Instructor at the Royal Business Middle School and director 
of the Customs Department Chemical Laboratory). Both: 
Italy.

779. Ruata, Guido; Testoni, Giuseppe. 1907. La soia 
nell’alimentazione italiana [The soybean in the Italian diet 
(Continued–Document part II)]. Ministero d’Agricoltura, 
Industria e Commercio. Bollettino Uffi ciale 6(6):698-718. 
Dec. 18. (Chem. Abst. 2:864). [35 ref. Ita]
• Summary: This article begins: The soybean (Soia) 
is a legume that is widely consumed in Asian regions 
where–especially in China and Japan, with very disparate 
climates–it represents a fundamental element in the diet of 
humans, thanks to its easy cultivation and the extremely high 
properties that it possesses.
 In addition, both in North America, where the 
cultivation of the soybean has undergone broad development, 
and in various countries of Europe, in which it has likewise 
often been cultivated, there has been the confi rmation of 
the noteworthy benefi ts that can be derived from its broad 
diffusion.
 In Italy, the matter is then presented as a particularly 
interesting one such that if it were to reach so far as to 
provide to our populations a food with which the ease in 
obtaining a good yield from it and at a low cost is combined 
with high nutritional value, it would have traversed a path 
that has not been inconsiderable toward the solution of 
the nutrition problem of the less well-to-do classes with 
which, as is known to all, there is in every respect a marked 
character of urgency and gravity. Such an urgency and 
such gravity have not arrived solely from the fact that our 
populations are fed in an insuffi cient manner so as to fi nd 
themselves in that respect at the end of the line of many of 
the countries of Europe, but rather because the qualities of 
the very food are in fact frequently such that they increase 
rather than repair the damages which the human organism 
can experience from its scarcity.
 Let us add to these observations of a general nature 
another consideration that is no less serious which refers to 
a type of diet that is prominent in many parts of our country: 
we are speaking of the consumption of corn, with which 
the problem of pellagra is closely connected. This is not 
the ideal place to discuss the terms of the relationship that 
exists between a corn-based (maidico) diet and pellagra, also 
because of the fact that the matter is currently controversial 
and divided in theories around which with each of them, 
our best men of science are working hard. If the problem 
is nevertheless a long way away from being resolved, 
it is necessary, however, to point out how the two main 
etiological concepts, which currently gather together the 
majority of experimental and epidemiological studies on 
pellagra, have one irrefutable point of contact, making it 
possible to meet together on common ground where it has 
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turned out to be possible to build up thus far an edifi ce 
of knowledge which, translated into the fi eld of practical 
implementation, can be fertile with utility and benefi t for 
the country. This line of unity is represented by corn-based 
nutrition to which has been assigned–by the adherents of 
tossicozeismo [also known as tossizeismo, a theory that 
ascribes pellagra solely to the consumption of tainted corn] 
(Lombroso) and by those of corn-based self-intoxication 
(autointossicazione maidica) (De Giaxa)–a preponderant 
function in the onset and subsequent evolution of pellagric 
phenomena, both with corn representing the nutritional 
substrate for lower-level organisms which, when introduced 
into the digestive system, gives rise to a specifi c toxic 
phenomenon and with corn per se having an infl uence in 
the gastroenteric tube such as to elevate peculiar germs, 
making them capable of producing, with their own action, 
the framework of disease. Even though the aforementioned 
debate about the causes of pellagra continues to exist, 
numerous studies that have been completed thus far have 
provided us with a fi rst result, the practical importance of 
which cannot escape anyone: that is, the necessity for the 
fi ght against corn. It is indeed true that there are those who 
restrict the procedures only to spoiled corn, while others 
propose the gradual abolition of its cultivation. But in this 
area, as well, an agreement is not diffi cult, taking into 
consideration the fact that given the conditions in which the 
cultivation of corn is carried out in our various regions, and 
admitting that–even leaving out of regard any consideration 
of a pathogenic infl uence–corn does not represent anything 
except a food of scant value, it is easy to arrive at favoring 
the spread of all of those measures which are suitable for 
regulating it and limiting its consumption as well as the best 
beginning of its gradual abolition.
 Legal provisions are not uninvolved with this fi ght 
against corn: the Italian law of July 21, 1902, the regulation 
of November 5, 1903 for the application of the law, and the 
various subsequent bulletins from the General Management 
of the Health Department (Direzione generale della Sanità) 
are especially intended to prevent the sale and consumption 
of spoiled corn. And then the Ministry of Agriculture, 
Industry, and Commerce, both broadly favoring the 
multiple actions of the various local agencies and engaging 
itself directly, has always been found on the front line in 
combating pellagra.
 Nevertheless, “In spite of the application of the law 
of July 21, 1902 for the prevention of pellagra,” Prof. 
Sanarelli writes, “in spite of the assiduous propaganda and 
the more and more intense work by the provincial pellagra 
commissions (Commissioni pellagrologiche provinciali), in 
spite of the broad subsidies by the state, in spite of the health 
institutions, the changing out of spoiled corn, the distribution 
of salt free of charge, the encouragement of wheat growing, 
the mobile agricultural instruction, and many other direct and 
indirect measures, thought up by private initiatives and by 

the government in order to effectively fi ght against pellagra, 
this disease does not show signs of diminishing in Italy to a 
satisfactory degree.”
 Finally, to more radically solve the problem of the 
prevention of the consumption of spoiled corn, we are 
indebted to the ingenious initiative of the same Prof. 
Sanarelli for the proposal for a law on the obligatory 
municipalization of the milling of corn. Once this project 
has taken on operational value, we will have as a fi rst result 
that the milling of spoiled corn will become practically 
impossible. In addition, this bold innovation, which on 
the whole represents a fi scal measure against corn, will 
contribute in no small part, in our opinion, to limiting the 
production of it, with the great benefi t to the health of our 
populations.
 This problem that is so complex therefore emerges from 
the fi eld that is purely scientifi c and rises to the importance 
of an extremely grave matter of public health to which are 
renewed various and disparate elements of an economic and 
administrative nature.
 However that may be, the health care worker, when 
faced with this, has a fundamental objective set for him: to 
restrict with all means the consumption of corn in order to 
possibly arrive at its abolition in favor of other foods which 
combine nutritional qualities better than corn does and which 
are not in the least suspects, as corn is, with regard to the 
health of the populations that make use of it.
 If, however, the statement of the postulate is easy, it is 
not easy to remain masked against that crowd of various, 
grave obstacles the implementation of which will lead 
to collisions; since it is not only the economic profi t that 
comes into play, but rather the diffi culty, and for some 
time the impossibility, of effectively fi ghting against the 
centuries-old practice of our populations to cultivate and 
feed themselves in one way rather than in another, and the 
inert ignorance of those who do not know or do not want 
to comprehend, on one hand, the damage and, on the other 
hand, the advantage. The probabilities for success will also 
be less if in this battle, a coeffi cient of capital importance 
is not produced immediately, that is, to know what it is that 
will be possible to come to replace corn, which crops have to 
be encouraged alongside corn in the hope that little by little 
they will end up asserting themselves over corn (Continued). 
Address: 1. Direttore dell’Istituto d’Igiene della Regia 
Universita di Bologna (Director of the Inst. of Health of the 
Royal Univ. of Bologna); 2. Insegnante nella Regia Scuola 
Media Commerciale, Direttore del Laboratorio chimico 
Compartimentale delle Gabelle di Bologna (Instructor at the 
Royal Business Middle School and director of the Customs 
Department Chemical Laboratory). Both: Italy.

780. Ruata, Guido; Testoni, Giuseppe. 1907. La soia 
nell’alimentazione italiana [The soybean in the Italian diet 
(Continued–Document part III)]. Ministero d’Agricoltura, 
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Industria e Commercio. Bollettino Uffi ciale 6(6):698-718. 
Dec. 18. (Chem. Abst. 2:864). [35 ref. Ita]
• Summary: Continued: Returning now after this necessary 
digression to the soybean, on our own account we arranged 
in advance to study under various aspects if it might 
represent a food that was suitable to also be consumed in 
our lands–according to the extremely broad example that 
has been provided to us by other peoples with which corn 
is nearly or completely unknown–and especially where the 
reduction of the corn-based part of the nutrition is present as 
a most urgent need.
 We say expressly reduction of the corn-based part of 
the nutrition and not the substitution of the soybean for 
corn because we are aware of the numerous objections 
that would be raised against this concept, fi rst of all the 
different nature of the two plants: the soybean is in fact 
a legume that is especially rich in albumins and fats and 
well supplied with hydrocarbons; while corn is a cereal in 
which the hydrocarbons predominate at the expense of the 
other components. Certainly from the sole viewpoint of the 
feeding regime, we will have to be preoccupied solely with 
studying the respective nutritional value of the two foods, 
with soybeans or with corn, and to recommend that in which 
it turns out to be the highest. But they keep us from taking up 
this pathway of the considerations of a primarily economical 
nature which currently do not allow us to advocate the 
downright abolition of the cultivation of that cereal in favor 
of that legume–even if that would be more profi table and 
also even if physiology and health would recommend in that 
way–convinced as we are that a similar resolute proposition 
would then relieve obstacles of any kind which could also 
endanger the carrying out of any initiative that was intended 
to take the greatest possible advantage of the introduction of 
the soybean into Italian nutrition.
 We thus remain fi rm in our concept of studying if and 
to what degree the soybean may be adopted among us as a 
habitual food.
 In this way, and to the extent that it may be possible, 
we shall gather the experiences and the observations that 
have been carried out with this interesting legume including 
in Europe, in different eras and at various scales, in order 
to coordinate them and control them with our own personal 
contribution of new studies and new research in such a way 
as to be able to draw practical conclusions from them in view 
of our objective and in the best way...
 Conclusions: In summary, the soybean may be 
consumed in the most varied of forms. The seeds may 
provide excellent soups and be used in numerous other 
foods. By means of fermentation, some other condiments 
can be obtained that would be used with great benefi t to the 
meager, rough table of the peasant, as can some extremely 
nutritious foods. Finally, we owe to the fl our a bread that 
is superior in appearance, in digestibility, in fl avor, and 
in nutritional value to bread made from corn, and a mush 

which has all of the characteristics of the common polenta to 
which is also added, fi rst and foremost, the great wealth of 
nutritional components.
 Our research does not stop here: we have more 
underway, designed to study this precious legume in various 
details, and we shall provide an account of it at the proper 
time.
 But in the meantime, to conclude about this current 
study of ours, we believe that thus far we have been able to 
establish that the introduction of the soybean into the Italian 
diet is recommended for various reasons:
 1st: For the property of its cultivation: it does indeed 
grow well in the most varied of climates, and the cultivation 
of it is easy and not very costly;
 2nd: For its very high economic yield;
 3rd: For the low price at which it is put up for sale: we 
have in fact seen that for an income equal to that of hemp–
and that is nearly twice as much as corn–the soybean can be 
sold at 35 liras per metric hundredweight [= 100 kg];
 4th: For its nutritional properties: the analyses that we 
have reported demonstrate its great wealth in nutritional 
components, so as to make it a food of the absolutely highest 
order;
 5th: For the variety of its preparations, which range from 
the common mush to the best condiments.
 And to close out these pages, we consider that given the 
gravity of the food problem amongst our rural and working 
classes–which we pointed to at the beginning–the spread of 
a diet with soybeans in Italy could turn out to be rich in both 
economic and health benefi ts, while in the meantime with 
its gradual predominance over corn, it would provide an 
extremely effi cacious weapon in the battle against pellagra.
 Note: Translated by Philip Isenberg (MM, CT), Long 
Beach, California. Address: 1. Direttore dell’Istituto d’Igiene 
della Regia Universita di Bologna (Director of the Inst. of 
Health of the Royal Univ. of Bologna); 2. Insegnante nella 
Regia Scuola Media Commerciale, Direttore del Laboratorio 
chimico Compartimentale delle Gabelle di Bologna 
(Instructor at the Royal Business Middle School and director 
of the Customs Department Chemical Laboratory). Both: 
Italy.

781. Bloch, A. [Armand-Aron]; Klobb, T. 1907. Sur le 
phytostérol du soja [On the phytosterol in soybeans]. Bulletin 
des Sciences Pharmacologiques (Paris) 14(4):185-90. [10 
ref. Fre]
• Summary: The authors begin this article by noting: 
“Thanks to the work of Levallois, Pellet, Stingl and 
Morawsky, Meissl and Böcker, to mention only the main 
ones, the chemical composition of the soybean is well 
known. However Meissl and Boecker which have noted that 
the oil extracted from the soybean contains a ‘cholestérine’ 
and this cholesterine has not been the subject of any special 
research. The authors are content to add that every 100 parts 
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of ethereated extract contained approximately 90% oil and 
5-10% lecithin, wax, ‘cholesterine,’ and resins” (lécithine, 
cire, cholestérine et résines).
 The authors extracted from soy oil a phytosterol 
(phytostérol) which they named sojastérol. Note 1. This 
substance was later renamed stigmasterol by Matthes and 
Dahle (1911).
 Note 2. This is the earliest French-language document 
seen (March 2001) that uses the word “lécithine” to refer to 
lecithin.
 Note 3. The meaning of the word cholesterine is unclear, 
however the article mentions both animal- and vegetable 
cholesterines, as well as cholesterol. Address: 1. Pharmacist 
for the colonies; 2. Professor at the College of Pharmacy, 
Nancy.

782. Balland, A. 1907. Les aliments; Analyse, expertise, 
valeur alimentaire. Vol. II. Légumes, fruits, viandes, laitages, 
conserves, boissons & fourrages [Foods: Analysis, expertise, 
food value. Vol. II. Legumes, fruits, meats, dairy products, 
conserves, beverages & fodder plants]. Paris: Librairie J.-B. 
Baillière et Fils. 508 p. See p. 180-81, Soja. [1 ref. Fre]
• Summary: The author notes the antiquity of the soybean 
in Cochin China (citing A. Candolle 1885) and their use in 
making tofu (citing A. Bloch 1906). He then gives nutritional 
analyses of three soybeans, one each from Cambodia, Cochin 
China, and Tonkin, obtained at an exposition in the year 
1900. Their protein content (matières azotées) is 35.14%, 
34.85%, and 38.41%, and their fat content (matières grasses) 
is 14.80%, 12.95%, and 13.35% respectively.
 Note: This is the earliest document seen (May 2010) 
concerning soybeans in Cambodia (renamed Kampuchea 
in 1979). This document contains the earliest date seen for 
soybeans in Cambodia (1900). The soybean was probably 
being cultivated in Cambodia at that time. The source of 
these soybeans is unknown. Address: Ancien Pharmacien 
Principal au Laboratoire des Expertises du Comite de 
l’Intendance, France.

783. Benedict, Francis G.; Osborne, Thomas B. 1907. The 
heat of combustion of vegetable proteins. J. of Biological 
Chemistry 3:119-34. [7 footnotes]
• Summary: “Very few determinations of the heat of 
combustion of vegetable proteins are to be found in 
the literature. The earliest appear to be those made by 
Danilewsky (1881), who found for ‘Pfl anzenfi brin’ 6231, for 
legumin 5573 and gluten 6141 calories per gram.”
 Values are given for glycinin (a globulin forming the 
greater part of the protein matter of the soy bean, Glycine 
soja). For yellow soy beans, the values range from 5,147 to 
5,255 calories/gram on an “as is” basis. For Japanese soy 
beans, the values range from 5,016 to 5,056 calories/gram. 
Calculated to an ash- and water-free basis, the two values are 
5,667-5,672 and 5,619-5,665.

 Values are also given for amandin (a globulin forming 
the greater part of the protein matter of the seeds of the 
almond, Prunus amygdalus var. dulcis), edestin (from hemp 
seeds), phaseolin (from the Japanese adzuki bean, Phaseolus 
radiatus), conglutins  and Beta (from yellow and blue 
lupins), glutenin (from wheat gluten), and hordein (from 
barley).
 A table (p. 133) summarizes the percentages of carbon, 
hydrogen, nitrogen, sulfur, and oxygen in each type of 
protein and the average heat of combustion–which ranges 
from 5,358 for globulin (wheat) to 5,916 for hordein 
(barley). "In general the higher heats of combustion are 
found for those proteins which have a higher carbon content 
and similarly for those with a lower oxygen content." 
Address: Chemical Lab. of Wesleyan Univ. [Middletown, 
Connecticut] and the Lab. of the Connecticut Agric. Exp. 
Station.

784. Borghesani, Guido. 1907. Sui pentosani della 
Soia hispida [On the pentosans in soybeans]. Stazioni 
Sperimentali Agrarie Italiane (Le) (Turin) 40(2):118-20. 
(Chem. Abst. 2:156). [8 ref. Ita]
• Summary: The author analyzed the composition for fi ve 
soybean varieties for furfurol (furfurolo), pestose (pentosio), 
and pentosans (pentosani), as follows: Giant yellow soybean 
1.67%, 3.25%, 2.86%. Ordinary yellow soybean 1.74%, 
3.38%, 2.97%. Black soybean 2.26%, 4.39%, 3.86%. Brown 
soybean 2.15%, 4.17%, 3.67%. Green soybean 2.11%, 
4.09%, 3.60%. In short, the pentosan content ranged from 
2.86% to 3.86%.
 Note: Webster’s Dictionary defi nes pentosan (pent- is 
a combining form meaning fi ve; pentosan was fi rst used 
in 1892) as “any of various polysaccharides that yield 
only pentoses on hydrolysis and are widely distributed 
in plants.” Pentose, a term fi rst used in 1890, refers to 
“any monosaccharide (C5H10O5) (as ribose) that contains 
fi ve carbon atoms in the molecule.” Address: Laboratorio 
chimico delle R. Gabelle, Bologna, Italy.

785. Hunt, Thomas Forsyth. 1907. The forage and fi ber 
crops in America. New York, NY: Orange Judd Co.; London: 
Kegan, Paul, Trench, Trubner & Co. Ltd. xxi + 413 p. Illust. 
20 cm. [5 soy ref]
• Summary: In Chap. VII, “Leguminous forage crops,” 
the soy bean is listed among the main kinds (p. 120). One 
table titled “Analyses of leguminous plants” (p. 135) gives 
the composition of the whole plant (for forage use) and its 
grain. Another table showing “Fertilizer ingredients” lists the 
content of nitrogen, phosphoric acid, and potash in the whole 
plant, and the grain.
 Chap. XIV, “Legumes for seed,” contains a long section 
on the soy bean (p. 268-74). Its contents: Description. 
Varieties. Distribution. Adaptation. Seeding. Cultivation. 
Harvesting. Value.
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 In Chap. XXIII, “Fiber crops,” pages 394-96 discuss 
hemp (Cannabis sativa) as a fi ber crop. Closely related to 
hop and ramie, it belongs to the mulberry family (Moraceae) 
and is a native of western and central Asia, having been 
cultivated in China from remote times. Address: Prof. of 
Agronomy, New York State College of Agriculture at Cornell 
Univ., Ithaca, New York.

786. Hurrier, Paul. 1907. Matière médicale et pharmacopée 
Sino-Annamites [Chinese and Annamite (Vietnamese) 
materia medica and pharmacopoeia]. Paris: Vigot Frères. viii 
+ 292 p. Illust. Index. 25 cm. Preface by Prof. Em. Perrot. 
[25 ref. Fre]
• Summary: The book begins with a chapter titled “History 
of medicine in China,” which includes many abbreviated 
bibliographic references in the text. Pages 21-22 discuss 
acupuncture and a large fold-out illustration (facing p. 20) 
shows several views of the meridians on the human body. 
Part two of the book, titled “Special Chinese and Annamite 
drugs with therapeutic uses,” contains four chapters: 
1. Mineral kingdom. 2. Animal kingdom. 3. Vegetable 
kingdom. 4. Five indexes: Latin names, Chinese names, 
Annamite names, Japanese names, and Cambodian names.
 In chapter 3, “Vegetable kingdom,” in the section 
on Legumes (p. 144) is a subsection titled Dolichos soja 
L. (p. 147). It begins with the three Chinese characters 
for “Yellow soy bean” = Teou-Ko (Mérat); Mau-tau 
(Porter Smith); Houang-teou (in Chinese), Dan-dèn (in 
Annamite). The laxative seeds of this variety are used to 
make a special condiment, soy sauce (le soy; Tsiang-yu) 
composed of soybean fl our, tea, and salt. From the cooked 
seeds, the Annamites make a vegetable cheese (fromage 
végétal; Teou-fou), which resembles goat cheese, and of 
which they consume very large amounts. Mr. Bloch, in a 
recent study on tofu (“Quelques mots sur la fabrication 
et la composition du Teou-Fou,” published in Bulletin des 
Sciences Pharmacologiques (Paris), March 1906, p. 138-43), 
described the process of making tofu, which is coagulated 
with magnesium chloride. The entire plant is used to make a 
decoction for treating smallpox and rheumatism.

Glycine javanica (no-mame in Japanese is also 
mentioned on p. 148).
 Also discusses: Various sea vegetables (kombu, kanten, 
funori, amanori; p. 71-72). Cannabis sativa (hemp; p. 102). 
Phaseolus radiatus = small red bean (azuki in Japanese; p. 
150). Sesamum orientale (sesame seeds; kuro-goma [black 
sesame] and shiro-goma [white sesame] in Japanese; p. 178). 
Address: Pharmacien de 1re class, Docteur de l’Université de 
Paris, France.

787. Jaffa, M.E. 1907. Nuts and their uses as food. Yearbook 
of the United States Department of Agriculture p. 295-312. 
For the year 1906.
• Summary: The introduction (p. 296) notes: “The increased 

demand for nuts is due in the main to two causes, namely, 
a better appreciation of their appetizing qualities and the 
numerous ways in which they form a palatable addition to 
the diet of the average family, and, secondly, to their use by 
the vegetarians and persons of similar belief–a group small 
in proportion to the total population, but still fairly large 
numerically–who use nuts, and more particularly the peanut, 
as a substitute for meat and other nitrogenous and fatty 
foods.
 “Many special nut foods, such as malted nuts, meat 
substitutes, etc., have been devised and extensively 
advertised by the manufacturers for general use in the diet 
and for the special needs of vegetarians and fruitarians. It 
is said that some of these American nut products contain 
soy beans, but apparently the peanut plays a very important 
part in their composition. In either case, since the peanut, 
like the soy bean, is a legume, these preparations might 
more properly be compared with the bean cheese and other 
soy-bean products so much used in China, Japan, and other 
eastern countries than with such nuts as the walnut, almond, 
or cocoanut.”
 In the section titled “Description of nuts,” page 297 
states: “The chufa, nut grass, or earth almond is a small 
tuberous root of a sedgelike plant and perhaps should be 
classed with the vegetables rather than with nuts. It is not 
common, though sometimes eaten.”
 In the section on “Composition of nuts,” a table titled 
“Average composition of nuts and nut products” (p. 299) 
gives the following analyses of peanut butter and round 
steak: Peanut butter.–Water 2.1%, protein 29.3%, fat 46.5%, 
carbohydrates 17.1%, ash 5%, fuel value 2,825 calories 
per pound. Round steak.–Water 65.5%, protein 19.8%, fat 
13.6%, carbohydrates 0%, ash 1.1%, fuel value 950 calories 
per pound.
 These fi gures show that peanut butter contains 1.5 times 
as much protein, more than 3 times as much fat, nearly 5 
times as much ash, and 3 times as much fuel value as round 
steak. Analyses are also given for: Chufa (earth almond), 
cocoanut, ginkgo nut (seeds), lichi nut, pignolia, cocoanut 
candy, peanut candy, cocoanut milk, cocoanut–desiccated, 
cocoanut fl our, peanut coffee made from the entire kernel.
 Cocoanut milk contains: Water 92.7%, protein 0.4%, 
fat 1.5%, carbohydrates 4.6%, ash 0.8%, fuel value 3,125 
calories per pound.
 “Nut butters: Within the last few years so-called nut 
butters have been used in increasingly large amounts, and at 
least one variety, namely, peanut butter, is made and sold in 
ton lots.” Nut butters are commonly marketed in jars. “The 
nut butters are recommended by vegetarians as a substitute 
for butter in culinary processes and for use at the table. With 
persons who are not vegetarians they are commonly used 
for making sandwiches and in other ways for their agreeable 
fl avor and for the pleasing variety which they give to the 
diet. Nut butter may be easily made at home.” “The nut 
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butters just mentioned are entirely different from cocoanut 
butter and from cocoa butter, which are expressed and 
purifi ed fats. These ‘butters’ are of considerable commercial 
importance and are used for culinary purposes, though 
perhaps they are more commonly used in other ways.”
 A section on “The pecuniary economy of nuts” (p. 
309-10) states: “For the vegetarian or fruitarian, who looks 
to nuts as the chief source of protein in the diet, the peanut 
must be considered as much the most economical.” A table 
titled “Pecuniary economy of nuts and nut products” (p. 310) 
shows the price in cents per pound of various foods, the cost 
of 1,000 calories of energy, and the number of pounds of 
protein that 10 cents will buy: Peanuts 7, 3.6., 0.31. Peanut 
butter 20, 7.1, 0.15. Peanut candy 25, 11.8, 0.04. Porterhouse 
steak 25, 22.5, 0.07. Whole milk 4, 12.0, 0.8. Cheddar cheese 
16, 7.5, 0.17. Address: Asst. Prof. of Nutrition, Univ. of 
California [Berkeley].

788. Martinet, Alfred. 1907. Les aliments usuels: 
Composition, préparation, indications dans les régimes 
[Ordinary foods: Composition, preparation, and directions 
for use in the diet]. Paris: Masson et Cie. viii + 328 p. A 2nd 
edition was published in 1910. [Fre]
• Summary: Pages 276-85 discuss the advantages and 
disadvantages of a vegetarian diet (régime végétarien). 
Whole dry soybeans are listed as a food that is available 
year-round, and green vegetable soybeans (soja frais) are 
listed as a seasonal vegetable.
 Dr. Martinet is said to have cited Menudier 1890, who 
proposed a bread for diabetics consisting of soy fl our 300 
gm, eggs 150 gm, butter 150 gm, salt 5 gm. and water 150 
gm. He said it was “very appetizing.” Address: Ancien 
Interne des Hôpitaux de Paris, France [Former intern at the 
hospitals of Paris].

789. New Jersey State Agricultural Experiment Station, 
Annual Report. 1907. Miscellaneous analyses. 27:37. For the 
year ending Oct. 31, 1906.
• Summary: Contains analyses of the composition of 
various fodders including Soy bean silage and soy beans. 
The elements analysed are: water, ether extract, crude fi ber, 
protein, ash, nitrogen-free extract, nitrogen, phosphoric acid, 
and potash. Address: [New Brunswick, New Jersey].

790. Noorden, Carl von. 1907. Die Zuckerkrankheit und 
ihre Behandlung. Vierte vermehrte und veraenderte Aufl age 
[Diabetes and its management. 4th expanded and revised 
ed.]. Berlin: Verlag von August Hirschwald. xv + 367 p. 
Index. 23 cm. [Ger]
• Summary: In long “Equivalent tables for white breads,” 
under “Natural fl ours / meals” (Natürliche Mehle, p. 335), 
soybeans (Sojabohnen) [meal] and gluten meal (Glutenmehl) 
are each mentioned. Soybeans contain 38% carbohydrates. 
Column 3 is headed: The number of grams of the substance 

in Column 1 that contain the same amount of carbohydrates 
as 20 g of white bread. For soybeans that is 30 gm.
 Soy is not mentioned in the sections on breads and bread 
substitutes.
 Also discusses: Almond breads (Mandelgebäche, 
p. 263). Sesame oil (Sesamöl, p. 311), Almond cake 
(Mandelkuchen) and Gluten bread (Pain de Gluten) (p. 
335). Address: Prof., PhD, Vorstand der I. medizinischen 
Universitaetsklinik, Vienna [Austria-Hungary].

791. Senft, Emanuel. 1907. Ueber einige in Japan 
verwendete vegetabilische Nahrungsmittel, mit besonderer 
Beruecksichtigung der japanischen Militaerkonserven [On 
some vegetable foods used in Japan, with special attention 
to Japanese military canned foods]. Pharmazeutische Praxis 
(Vienna and Leipzig) 6(3):81-89; 6(4):122-24, 131-32; 
6(6):211-12, 219. [19 ref. Ger]
• Summary: These three sections contain a good review of 
the literature (especially the Japanese literature) in German. 
Issue No. 3 begins with “Phanerogams. Chapter 5. Legumes. 
Soybeans and soybean preparations” (p. 81-89). Contents: 
Introduction. Varieties: Group I. Soja platycarpa-Harz (5 
forms–olivacea-Harz and punctata-Harz, melanosperma, 
platysperma, parvula Martens). Soja tumida-Harz (3 forms–
pallida Roseb. [sic, Roxb = Roxburgh], castanea-Harz 
[brown], atrosperma-Harz). Anatomy and cell structure 
of different parts of the plant and seeds. A non-original 
illustration (line drawing; p. 83) shows a soy bean, full-size 
and at cellular levels. Haberlandt and the Vienna World 
Exhibition of 1873. Foods made from soybeans in China 
and Japan described by Charles Bryant (1785): Miso, soy 
sauce (sooju-sauce or soy), Roos, Koji. Tofu, sake. Shoju or 
Soja-Sauce. Miso (vegetable cheese; “Recently the fi rm Jul. 
Maggi & Comp. in Kempthal makes a type of miso and sells 
it commercially”).
 Page 86 (soy sauce): Similarly as in Japan, in China 
a type of shoyu (Sooju) is prepared which, however, as 
Bryant reports, supposedly tastes even more superb than the 
Japanese one.
 This seems to be the place to report briefl y here about 
the interesting preparation of this sauce that is so praised.
 With the preparation of the Chinese shoyu sauce, a large 
amount (thirty pounds) of purely washed soybeans are boiled 
for two to three minutes in pure water over a low fl ame and 
in a covered cauldron, whereupon most of the beans get 
so soft [impossible] that they can be crushed between the 
fi ngers.
 Then the beans are pressed through sieves and the water 
is allowed to drain.
 While the beans are still damp, they are rolled in fi ne 
soybean meal (Sojabohnenmehl), whereupon they are spread 
out thinly, covered with a cloth, and allowed to go moldy for 
three days.
 At that point, the beans are dried in the air up to a certain 
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degree, then they are exposed to the heat of the sun or that 
of an oven, and specifi cally so long that they have become 
completely hard.
 From beans that have been prepared in this way, the 
adhering meal along with the mold that has developed on 
top of it is rubbed off. The beans are placed in a large pot 
and a brine that has been prepared of twenty pounds of salt 
and a hundred pounds of water is poured over them and they 
are exposed to the sun for six weeks (at night, the vessel is 
covered).
 Once the brine has taken on a dark brown color and 
is suffi ciently strong, it is drained off and concentrated as 
desired by boiling, whereby it is not seldom that the addition 
of sugar, ginger or also other spices takes place. In the latter 
case, it is the habit to let the brine sit with the ingredients that 
were just mentioned for a few days before it is strained.
 This type of soyu [soy sauce] is not transparent, it has a 
dark black color and the consistency of a dessert wine, and 
when it is diluted with water it turns orangish-red. The fl avor 
of Chinese soyu is somewhat aromatic, salty, and at the same 
time oily, and its smell is also somewhat reminiscent of 
elderberry jam (Holundermus).
 The appetite-stimulating property of this sauce, which 
is used as an ingredient with the most varied of preparations 
of meat and fi sh, has supposedly also found the greatest 
appreciation in the European kitchens of the wealthy, in 
particular in Sweden.
 The reports which we have brought forth thus far about 
the preparation of miso and soyu come from Bryant from 
1785 and are therefore 121 years old. If the preparation of 
both of them has in principle not substantially changed, then 
today we are in the position to provide much more precise 
information about both of these foods.
 Note 1. This is the earliest article seen (March 2020) 
in the AustriaN Newspapers Online (ANNO) database that 
contains the German word Sojabohnenmehl (Soybean fl our / 
meal), which might be used for baking bread or pastries. This 
word appears in 62 different issues of these newspapers from 
1907 to 1953.
 Issue No. 4 begins with “Natto and tofu” (Bohnenkäse) 
(p. 122-24) and includes fresh tofu and frozen tofu 
(gefrorener tofu) and microscopic investigations.
 Also on p. 124 a paragraph about “Yuba” states: 
Another food product made from soybeans is “Yuba.” Yuba 
is understood to mean the skins that are obtained and dried 
from the boiling of the aqueous extract of soybeans.
 Note 2. One might also say: Yuba is the fi lm that forms 
atop soymilk when it is simmered.
 Note 3. This is the earliest and only article seen (March 
2020) in the AustriaN Newspapers Online (ANNO) database 
that contains the German word Yuba (yuba).
 A separate section on miso pickles (Misozuke; p. 131-
32) describes the different types, especially those made with 
daikon (Rettiche).

 Note 4. There is no miso in misozuke. Rather, the 
vegetables are pickled in a salty substance that has much the 
same consistency as miso.
 Issue No. 6 discusses shoyu (called Extrakt-Sauce 
Japonica, or Shoju-Sauce) (p. 211).
 A table (p. 212) lists the main food plants of Japan, 
including fi ve different “varieties” (“var.”) of soybeans 
(Glycine hispida Mönch): Kuro-mame, Shiro-mame, Ao-
mame, Goishi-mame, Gankui-mame. A photo (p. 219) shows 
various Japanese preserved foods, including a metal box 
containing “Fukujinzuke” [fukujinzuke] consisting of sliced 
vegetables (cucumbers, bamboo shoots, onions) preserved in 
soy sauce.
 Note: Parts of this long review were translated by Philip 
Isenberg (MM, CT), Long Beach, California. Address: 
Military medicine offi cial, Germany.

792. Kellerman, Karl F.; Robinson, T.R. 1908. Progress in 
legume inoculation. Farmers’ Bulletin (USDA) No. 315. 20 
p. Jan. 11. See p. 10-11, 18-19. [3 ref]
• Summary: Contents: Introduction. The use of pure cultures 
of nitrogen-gathering bacteria. The effect of inoculation 
upon the composition of the crop (“The amount of nitrogen 
contained in a soy bean crop {in Michigan; see Bulletin 221} 
was found in one case to be 113.55 pounds to the acre for the 
inoculated plants and 75.95 pounds to the acre for those not 
inoculated, yet the appearance in the fi elds was the same”), 
danger in inoculation by soil transfer, results of cooperative 
fi eld tests, reports of inoculation experiments [with 
various crops] classed as successes, reports of inoculation 
experiments [with various crops] classed as “doubtful,” 
reports of inoculation experiments [with various crops] 
classed as failures, summary.
 “Introduction: The peculiar value of legumes for 
maintaining and increasing the fertility of soils is due to 
certain bacteria which develop nodules upon the roots of 
leguminous plants and which have the unique power of 
rendering the free nitrogen of the atmosphere available for 
plant growth. Without these bacteria, legumes, like other 
crops, exhaust the soil of its combined nitrogen. In many 
regions certain types of these important bacteria are abundant 
in the soil; in other localities they must be imported, either 
by distributing soil from a fi eld where they are known to be 
present or by using pure cultures of the proper organisms 
grown under artifi cial conditions. The old method of 
importing the bacteria by distributing soil from fi elds 
containing them is not only expensive but there is a great 
danger of spreading weeds and destructive crop diseases 
as well as the desirable bacteria. Under modern conditions, 
therefore, it is wisest to depend chiefl y upon the intelligent 
manipulation of pure cultures for inoculating leguminous 
crops.”
 The section titled “The effect of inoculation upon the 
composition of the crop” (p. 10-11) begins: “In some cases 
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where there has been apparent failure to improve the legume 
crop, further examination may show a decided gain from 
inoculation. Even where the lack of nodule formation does 
not seem to hinder a healthy development of the plants 
careful comparisons from analyses have shown the greater 
protein content of those well supplied with nodules. The 
amount of nitrogen contained in a soy bean crop was found 
in one case to be 113.55 pounds to the acre for the inoculated 
plants and 75.98 pounds to the acre for those not inoculated, 
yet the appearance in the fi elds was the same. With cowpeas, 
inoculated and uninoculated, the nitrogen was found to be 
139.21 pounds to the acre for the former and 118.45 pounds 
for the latter. In each case, therefore, the inoculated crop, 
although apparently not improved, was in reality much 
more valuable for feeding or for green manure than the 
uninoculated crop. In addition, it should be noted that with 
the inoculated plants the gain of nitrogen came largely from 
the air, while the plants lacking nodules drew upon the 
combined nitrogen of the soil. When the gain in nitrogen 
from inoculation is accompanied by largely increased plant 
growth the benefi cial effect of nodule formation is, of course, 
most pronounced. Some chemical analyses of Canadian fi eld 
peas, inoculated and uninoculated, serve to show in a striking 
manner the comparatively rich growth of the inoculated 
peas. The plants bearing nodules had a nitrogen content 
of 2.29 grams per 100 of dry substance; the plants without 
nodules grown in the same soil had 1.60 grams per 100 of 
dry substance. The average dry weight of inoculated and 
uninoculated plants was 11.2 and 2.3 grams, respectively. It 
is evident, therefore, that the inoculated plants supplied more 
than seven times the amount of nitrogen furnished by those 
not inoculated, viz, 0.255 gram to the plant, as compared 
with 0.035 gram to the plant.
 In the section titled “Reports of inoculation 
experiments classed as successes” (p. 18) we read: “Soy 
bean–’Inoculation increased nodules. On part of ground 
I spread soil form a soy-bean fi eld; on part I planted seed 
with inoculating cultures; part of the fi eld had no soil or 
inoculated seed. Both inoculated seed and soil from a soy-
bean fi eld caused vigorous growth of nodules; no nodules 
on ground not treated. Inoculated crop was dark green in 
color; uninoculated light green. Where soil was fertile the 
growth was about equal, but where soil was poor the growth 
of the inoculated bean was more than double that of the 
uninoculated’ (Cazenovia, New York).”
 In the section titled “Reports of inoculation experiments 
classed as failures” (p. 19) we read: “Soy bean.–’Plants were 
carefully dug, but had no sign of nodules, either treated of 
untreated. Culture may have been beyond the milky state but 
did not appear frothy. Good rank root system but no nodules. 
(Higganum, Connecticut).”
 “Summary: 1. Abundant nodule formation improves the 
chemical composition as well as increases the quantity of a 
leguminous crop.

 “2. Leguminous crops with nodules are more valuable as 
green manure than leguminous crops lacking nodules.
 “3. Nematode galls or root-knots resemble nodules in 
appearance, but they are very injurious and care should be 
taken not to confuse the two growths.
 “4. It is wisest to depend upon pure cultures for 
inoculating purposes. If soil is to be used, however, great 
precautions should be taken in selecting and handling the soil 
to guard against the introduction of weeds or plant diseases.”
 Inoculation of wild hemp (Sesbania macrocarpa) is 
discussed on p. 11. Address: 1. Physiologist in Charge of Soil 
Bacteriology & Water Purifi cation Investigations, USDA 
Bureau of Plant Industry; 2. Asst. Physiologist.

793. Otago Witness (New Zealand). 1908. Science notes. Jan. 
22. p. 84.
• Summary: In a recent number of a Japanese journal, a 
Mr. T. Katajama [Katayama] described a process for the 
manufacture of a vegetable milk, the properties of which 
would render it highly suitable for use in tropical countries. 
The, preparation is obtained from a well-known member 
of the leguminous family of plants–namely, the Soja bean–
which is a very popular article of food among the Chinese. 
The beans are, fi rst of all, softened by soaking, and are 
then pressed and boiled in water. The resultant liquid is 
exactly similar to cows’ milk in appearance, but it is entirely 
different in its composition.
 “This Soja bean-milk contains 92.5 per cent. water, 3.02 
per cent. proteine, 2.13 per cent. fat, 0.03 per cent. fi bre, 
1.88 per cent. non-nitrogenous substances, and 0.41 per 
cent. ash. Katajama added some sugar and a little phosphate 
of potassium (in order to prevent the elimination of the 
albumen), and then boiled the mixture down till a substance 
like condensed milk as obtained; this ‘condensed vegetable 
milk’ is of a yellowish colour, and has a very pleasant taste, 
hardly to be distinguished from that of real cows’ milk. 
However it still retains the aroma of the Soja bean. It is 
recommended as a cheap and good substitute for condensed 
cows’ milk.”
 Note: Summaries of this article appeared several times 
in New Zealand newspaper articles until 1914.

794. Lindsey, Joseph B. 1908. Report of the chemist. 
Massachusetts Agricultural Experiment Station, Annual 
Report 20:81-119. Jan. See p. 99-100.
• Summary: In the section titled “Work completed” (p. 96), 
the subsection on “The effect of soy beans minus the oil, and 
of soy bean oil on the composition of milk and butter fat, 
and on the consistency or body of butter” (p. 99-100) states: 
“An experiment was in progress in the winter of 1906-07 
to study the physiological effect of this legume upon milk 
and butter... The beans were shipped to a western oil mill to 
secure the removal of the oil, the percentage being reduced 
from 16 to 8... The most important results only are now 
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mentioned:–1. Soy bean meal, after the extraction of oil, had 
no effect in changing the relative proportions of the several 
milk ingredients, did not noticeably modify the chemical 
composition of the butter fat, and exerted no marked 
infl uence on the body of the butter.
 “2. Soy bean oil temporarily increased the percentage 
of fat in the milk, modifi ed the composition of the butter fat 
by decreasing the saponifi cation number, the percentage of 
soluble fatty acids and the percentage of volatile fatty acids; 
it increased the iodine number from 32 to 40, and hence the 
olein percentage, but did not change the melting point of the 
fat. The oil likewise produced a softer, more yielding butter, 
that would not stand up well at 70ºF. and above.”
 Note 1. This is the earliest English-language document 
seen (Sept. 2015) that uses the word “meal” or term “soy 
bean meal” to refer to ground, defatted soybeans.
 Note 2. This is the earliest English-language document 
seen (Sept. 2016) that contains the term “soy bean oil.”
 Note 3. This is the earliest English-language document 
seen (May 2003) that contains the term “iodine number.” 
Address: Chemist, Amherst, Massachusetts.

795. Takahashi, Teizô; Shito, Gorô. 1908. Miso no seibun 
ni tsuite (yohô) [On the composition of miso (prediction)]. 
Tokyo Kagaku Kaishi (J. of the Tokyo Chemical Society) 
29(2):101-16. Feb. 28. [Jap]
Address: 1. Nôgaku hakase, Japan.

796. Williams, C.G. 1908. The soybean. Uses, varieties, 
culture and harvesting. Ohio Agricultural Experiment 
Station, Circular No. 78. 8 p. March 25.
• Summary: Contents: Introduction. Uses: Hay, silage, seed, 
soiling, pasture, improving the soil. Varieties: Introduction, 
Medium Green, Ito San, Medium Yellow, Medium Yellow, 
Mammoth Yellow, Medium Brown, Medium Early Black. 
Soybean breeding. Culture: Soils and fertilizers, seeding, 
cultivation. Harvesting: When?, implements, curing, 
threshing.
 The Introduction states (p. 1): “This station began 
experimenting with soybeans 14 years ago [1894] and has 
grown them continuously since, though much of the time in 
a small way. For several years past it has been growing upon 
the average, about fi fteen acres annually.”
 A table (p. 8) gives the composition, digestible nutrients, 
and fertilizing constituents in 100 pounds of eleven feed, 
including soybean silage, soybean hay, and soybeans (grain).
 Concerning “Implements: In so far as the Ohio Station 
is aware, no thoroughly satisfactory implements for cutting 
soybeans are on the market. We have recently tried a new 
bean harvester–a two-wheeled implement with two, long, 
steel blades, between the wheels, which is supposed to cut 
the bean stalks at, or just below the surface of the ground, 
two rows at once, and windrow them–but have to pronounce 
it a failure so far as cutting soybeans is concerned.

 “The ordinary mowing machine with side delivery 
attachment, and the old time self-rake reaper are probably the 
best implements available. The mower without side delivery 
is fairly satisfactory if soybeans are cut as recommended, but 
if allowed to mature, the passing of the mower over the cut 
swath will work havoc unless they are damp.
 “If the crop is to go into the silo, the self-binder (wheat) 
will be found to be the implement needed for harvesting. The 
bound bundles handle very nicely.”
 Note 1. This is the earliest English-language document 
seen (Oct. 2016) with the word “soybean” (or “soybeans”) in 
the title.
 Note 2. This is the earliest agricultural experiment 
station publication (Oct. 2016) seen with the word “soybean” 
or “soybeans” in the title.
 Note 3. This is the earliest document seen (July 2013) 
that mentions the soybean variety Medium Brown. Address: 
Wooster, Ohio.

797. Price, James N. 1908. Home-grown rations in 
economical production of milk and butter. Tennessee 
Agricultural Experiment Station, Bulletin No. 80. p. 29-50. 
June.
• Summary: Part I, titled “Comparison of soy beans with 
other dairy feeds” (p. 31-42) begins: “During the last few 
years the prices of cotton-seed meal, wheat bran, and other 
commercial feeding stuffs have increased at least 25 per cent; 
the last two years they have ranged from $25 to $30 per ton. 
Such prices have greatly increased the cost of producing milk 
and butter in Tennessee.” The only way out seems to be for 
Tennessee farmers to produce the bulk of their feed on their 
farms. They can produce soy-bean meal for $16-$20/ton, 
corn stover and soy-bean straw at $3/ton, and cowpea and 
soy-bean hay at $7. This bulletin describes the second U.S. 
trials (after those by Brooks in 1894) using ground soybeans 
(called soy-bean meal”) as a feed for milk production. The 
author found that the yields of both milk and butter were 
about 5% greater when the cows were fed ground soybeans 
that when they were fed cottonseed meal.
 “Conclusions” 1. Soy-bean straw is a valuable addition 
to the roughage in the feeding of dairy cows; and while 
giving better results than corn stover, it can be produced for 
about the same cost. 2. A ton of soy-bean hay that will yield 
560 pounds of beans and 1440 pounds of straw, and can be 
produced for $7, has a higher feeding value than a ton of 
alfalfa hay, which at present prices will cost from $20 to $25 
on the market. 3. Soy-bean meal and straw kept the cows in a 
healthy condition, as indicated by the hair and skin... 7. Since 
the home-grown rations used in this experiment produced 
larger yields, kept the animals in better health, and greatly 
reduced the cost of production, and since such feeds can be 
produced on any Tennessee farm, the dairymen of this State 
should resort to the growing of their own dairy feeds as a 
relief from present market conditions.
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 “8. The growing of feeds on the farm gives a wider 
variety and will remove the tendency to feed cotton-seed 
meal excessively, which makes the ration so narrow that it is 
injurious to the health of the herd and does not give the best 
yields of milk and butter.”
 Part II, titled “Feeding suggestions for Tennessee” (p. 
42-45) notes that many dairymen tend to feed a ration that 
is too high in carbohydrates and extremely low in protein; it 
produces body fat rather than milk. For winter feeding, a four 
year rotation is recommended for Tennessee. In the second 
year, grow clover followed by soy beans. No dairyman in 
Tennessee should think of feeding cows without silage. 
“Corn and soy beans, mixed at the rate of 2 to 1 when the 
silo is being fi lled, make an excellent silage. The average 
cost of raising and storing a ton of silage need not exceed 
$2.” A series of fi ve mixed rations are recommended. For 
summer feeding, silage works well. A photo (title page) 
shows a fi eld of Mammoth Yellow soy beans growing after 
winter barley. Address: Dairyman, Knoxville, Tennessee.

798. Nishiyama, Y. 1908. Daizu abura ni tsuite. I. [Soybean 
oil. I]. Kogyo Kagaku Zasshi (J. of the Society of Chemical 
Industry, Japan) 11(125):659-71. July. [1 ref. Jap]
• Summary: A detailed discussion of the physical and 
chemical characteristics of soy oil, and its composition. 
Address: Kôgaku-shi.

799. Nishiyama, Y. 1908. Daizu abura ni tsuite. II. [Soybean 
oil. II]. Kogyo Kagaku Zasshi (J. of the Society of Chemical 
Industry, Japan) 11(126):747-68. Aug. [Jap]
• Summary: A detailed discussion of the physical and 
chemical characteristics of soy oil (daizu abura), and its 
composition. Soy oil can be used to make a substitute for 
India rubber and a lubricating oil. The author studied the 
extent to which it can be used as a substitute for linseed oil, 
and what happens when it is heated and air is blow in.
 Note 1. This is the earliest document seen (Oct. 2017) 
stating that soya bean oil can be used as a lubricant, or as a 
rubber substitute. Address: Kôgaku-shi, Japan.

800. Jaffa, M.E. 1908. Nuts and their uses as food. Farmers’ 
Bulletin (USDA) No. 332. 28 p. Oct. 23. [9 footnotes]
• Summary: This article is based largely on the author’s 
article by the same title published in 1907 in the Yearbook of 
the U.S. Department of Agriculture (p. 295-312. For the year 
1906). In the Introduction (p. 8) we read: “Many special nut 
foods, such as malted nuts, meat substitutes, etc., have been 
devised and extensively advertised by the manufacturers 
for general use in the diet and for the special needs of 
vegetarians and fruitarians. It is said that some of these 
American nut products contain soy beans, but apparently the 
peanut plays a very important part in their composition. In 
either case, since the peanut, like the soy bean, is a legume, 
these preparations might more properly be compared with 

the bean cheese and other soy-bean products, so much used 
in China, Japan, and other eastern countries than with such 
nuts as the walnut, almond, or cocoanut.”
 The section titled “Description of nuts” states (p. 10): 
“The chufa, nut grass, or earth almond is a small tuberous 
root of a sedgelike plant and may, perhaps, be classed more 
properly with the vegetables than with the nuts. It is not 
common, though eaten to some extent.” The Chinese olive 
(Canarium sp.) and closely related species of Canarium nuts 
(which are imported to some extent, but are by no means 
common) are also discussed.
 The section titled “Nuts and nut products for diabetics” 
(p. 18) notes that “Nuts and nut products are often 
recommended as foods for diabetics and others from whose 
diet starch and sugar are excluded, or at least materially 
reduced.”
 The section titled “Nut butters and nut milk” (p. 18-
20) states: “Within the last few years so-called nut butters 
have been used in increasingly large amounts, and at least 
one variety, namely, peanut butter, is made and sold in ton 
lots.” “The nut butters are recommended by vegetarians 
as a substitute for butter in culinary processes and for use 
at the table. By persons who are not vegetarians they are 
commonly used for making sandwiches and in other ways 
for their agreeable fl avor and for the pleasing variety which 
they give the diet.”
 “Nut butter may be easily made at home. The nuts may 
be pounded in a mortar, but a mill for grinding them is much 
more convenient and may be readily procured, as there are 
a number of sorts on the market. The process of making 
nut butters has been frequently described in journals and 
cookery books. Either the raw or the roasted peanut may be 
used for making peanut butter, but the roasted nut is the more 
satisfactory. Kernels should be freed from chaff and reduced 
to a paste in the grinding mill. Freshly roasted peanuts are 
necessary, as those which have stood for a day or so after 
roasting lose in crispness, do not grind well, and tend to 
clog the mill. Any sort of nut may be used but experience 
has shown that it is more diffi cult to make butters from the 
almond or Brazil nut than from the peanut.”
 Describes how to make cocoanut milk and cream, which 
“are used to some extent by strict vegetarians who do not 
care to use cow’s milk. A similar nut milk or emulsion of nut 
fat made from Java almonds (a species of Canarium) is used 
in Java, apparently with considerable success, as an infant 
food” (p. 20).
 Note: Briggs and Calloway (1979, p. 16) state: “As 
far as we know, the fi rst professor of human nutrition in 
the United States was Professor M. Jaffa, in 1908, at the 
University of California, Berkeley. In 1912 he became 
chairman of the Department of Nutrition at the Berkeley 
College of Agriculture. This may have been the fi rst 
department of nutrition in America.” Address: M.S., Prof. of 
Nutrition, Univ. of California [Berkeley].



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    421

© Copyright Soyinfo Center 2021

801. Lamarche, Cyrille de. 1908. Le soja de Chine [The 
soybean of China]. Magasin pittoresque (Le). Nov. 1. p. 494-
95. [5 ref. Fre]
• Summary: The soybean is a sort of pea widely cultivated 
in China and Japan and used above all in these countries [sic, 
only in China] to make a thick, viscous oil, which is light 
yellow in color, which would not be much appreciated in 
France. We can derive invaluable benefi t from this plant, in 
particular as a food and as animal feed; it can be used as a 
substitute for wheat in making bread, as a substitute for oats 
for feeding horses, and as a substitute for hay and lucerne 
/ alfalfa for feeding livestock / animals. The seeds can be 
consumed like peas or beans at, without having a remarkable 
fl avor, they nevertheless constitute a good food. Roasted, 
they can be used as a replacement for coffee, and they are, 
according to this report, superior to chicory.
 The seeds furnish a fl our which has a high fat content 
and which gives rapid weight gain to animals that are 
fattened, such as cattle, pigs, sheep, and poultry. It quickly 
returns horses that are thin or tired to good shape.
 Rich in nitrogen, they are very low in starch (and 
actually may not have any that is use in nutrition) they 
furnish an excellent bread for diabetics, and can be very 
useful in this regard as a medicine since starch, as is well 
known, is the enemy of diabetes. Used together with wheat 
fl our, soybean fl our gives a bread a bright whiteness and 
decreases by one-third its net cost. Here is a nutritional 
analysis by Mr. Joulin. A table is given.
 One can see from this analysis that soy bread (le pain de 
soja) contains twice as much protein and one-fi fth as much 
starch as wheat bread; as for the fat, it contains ten times as 
much. Also, a robust man is hardly satiated with a kilogram 
of wheat bread, but 620 grams of soy bread is enough to 
obtain the same result.
 Here are the results of an experiment made several 
years ago by Mr. Fortuné, an agronomist at Trie-Chateau (in 
Oise) which demonstrates the advantages offered by soy in 
fattening farm animals.
 In the countries of its origin, the soybean forms the 
basis of another important industry; it is used to make a 
cheese which is widely used in the diets of the people of East 
Asia. Some people who do not like cheese. I feel sorry for 
them, but I forgive them, since everyone is entitled to their 
own tastes; they would no doubt feel differently about soy 
cheese, which is an excellent food that does not have the 
characteristic odor of cheese made from fermented milk.
 “This cheese is made from soybean seeds; in its place 
of origin it is known as tofu (To-fu), or soybean cheese 
(fromage de Daizu).
 “To make tofu, the seeds are fi rst soaked in water so that 
they expand; then, they are ground between two millstones, 
and the resulting pulp runs down into the soaking water. 
Next, this mash is poured through a sieve and collected in 

a cast-iron basin, where it is boiled for ten minutes. It is 
then cooked for a quarter hour at a lower temperature, and 
then allowed to cool. The fl our [sic, farine] separates from 
the water, and the water is removed. The remaining paste is 
kneaded until it is uniform. It is salted and placed in molds 
where it drains and takes on the consistency of the milk-
based cheese we are familiar with.
 “Along with rice, this food forms the foundation of the 
diet of the poor classes. It has the great advantage of being 
very nourishing while costing very little. For one cent, a 
person can buy a piece of tofu as big as a fi st. The Chinese 
do not let the liquid from the above process go to waste–they 
are thrifty, and use the leftover liquid as a sauce to season 
certain dishes.
 Considerable trade has resulted from exporting tofu; 
thousands of Chinese junks have left the port of Ming-Potou 
(Ningbo?), carrying this product to the most remote areas of 
China.
 “There are several varieties of soybeans; the preferred 
variety is called the “soybean of Étampes” (soja d’Étampes). 
To fully mature, its seeds do not have very strict climate 
requirements; the climate of central France, and particularly 
of southern France, is perfectly suitable.”
 Note: This writer’s description of the tofu-making 
process is not accurate. He is apparently confusing regular 
tofu (which is very inexpensive and a foundation of the 
diet) and fermented tofu, which is salted and traded in boats. 
Regardless of the type, he probably means “curds” instead 
of fl our. For fermented tofu he fails to mention inoculation 
with koji spores, aging in brining liquor in bottles, and its 
use as a seasoning rather than a basic food. The liquid from 
fermented tofu only is “used as a sauce to season certain 
dishes.”
 Note: Translated by Elise Kruidenier, Seattle, 
Washington. Address: Member, Société d’histoire naturelle 
des Ardennes, France.

802. Mooers, Charles A. 1908. The soy bean: A comparison 
with the cowpea. Tennessee Agricultural Experiment Station, 
Bulletin No. 82. p. 73-104. Dec.
• Summary: One of the earliest and best publications on 
soybean management. Presents information on varietal 
interaction to date of planting and row width, and gives 
directions for planting, cultivating, and harvesting the crop, 
as well as data on chemical composition of the seed.
 The Introduction begins: “To the farmers of Tennessee 
the soy bean is a forage and grain plant of special promise. In 
grain production, as a supplement to corn for fattening stock, 
no crop tested at this Station has proved its equal... The 
data presented in the pages which follow indicate that under 
Tennessee conditions each crop has a place which the other 
can not take. The worth of the cowpea, however, is known 
everywhere, while the true value of the soy bean lacks much 
of being generally recognized.”
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 Varieties: About 24 soybean varieties are reported in 
this bulletin. “Promising early varieties, such as Ito San 
and Early Brown, require 90 to 100 days to reach maturity 
from the time of planting. Under the same conditions 
the Mammoth Yellow will require 125 to 160 days. The 
following varieties are known to have been grown by 
farmers in this state: Mammoth Yellow, Hollybrook, Guelph 
(medium green), ‘Common,’ and Buckshot (early black). 
Other named varieties: Haberlandt, Kingston, Medium 
Green, Medium Yellow, Samarow, and Tokyo. Table X (p. 
97) shows analyses of many of these varieties from the crops 
of 1906 and 1907.
 In a series of time of planting tests, the extreme dates 
of successful planting in Tennessee were found to be April 3 
and Aug. 6. June proved to be the most favorable month in 
which to plant any variety. In short, Mooers reported striking 
agreement in the length of season required by any given 
variety to reach maturity in different years when planted on a 
given date. He also noted a steady shortening of the growing 
season as planting was delayed, and that this shortening was 
much more marked in some varieties than in others.
 “Harvesting: The harvesting of soy beans is in some 
respects more diffi cult than that of cowpeas... Trials have 
been made with both corn and wheat harvesters, but the 
bundles when tied are apt to mold... The mower has given 
at least fair results.” Placing the mowed plants on a curing 
frame “gives reasonable assurance of success in the saving of 
both the hay and the grain.”
 “Threshing: In threshing, a common wheat thresher 
may be used, but the speed of the cylinder must be reduced, 
and other adjustments may be necessary in order to get 
satisfactory results. The Koger pea and bean thresher, which 
the Station has found to do splendid work, may be used to 
advantage. The soy beans were not found to thresh clean, 
however, when the air was very damp and the pods were 
tough.
 “Storing: The seed should not be stored in bins, but in 
loosely woven sacks, which should be disposed so that air 
will circulate freely among them.”
 Photos show: (1) Four varieties (Mammoth Yellow, 
Ito San, Guelph, and Buckshot) of soy bean plants side by 
side (title page). (2) A fi eld of cowpeas versus Ito San soy 
beans–early planted, 80 days after planting on 2 April 1908 
(p. 76). (3) A fi eld of cowpeas versus Ito San soy beans–late 
planted, 43 days after planting on 15 June 1908 (p. 77). (4) 
A fi eld of Mammoth Yellow and “Japanese” soy beans, and 
Whippoorwill cowpeas; the photo was taken after a light 
frost, which killed the tops of the pea vines [cowpea vines] 
but did not injure the soy beans (p. 78). (5) A fi eld of soy 
beans cured on frames at the Experiment Station (p. 92). (6) 
Curing soy bean hay in shocks (p. 92). (7) A man holding 
a curing frame taken apart (p. 95). (8) A man standing by a 
curing frame set up (p. 96).
 Garner and Allard (1920, p. 557) wrote: “The present 

writers had occasion to investigate the signifi cance of 
the observation made by Mooers (1908), that successive 
plantings of certain varieties of soybeans (Soja max (L.) 
Piper) made through the summer months, show a decided 
tendency to blossom at approximately the same date 
regardless of the date of planting.”

803. Osborne, Thomas B.; Leavenworth, C.S.; Brautlecht, 
C.A. 1908. The different forms of nitrogen in proteins. 
American J. of Physiology 23(3):180-200. Dec. [17 ref]
• Summary: Glycinin and legumelin were extracted from 
soy-beans (see tables on p. 186, 194, 198-99). Table VI (p. 
194), lists the following types of protein, their [amino acid] 
composition, and the seeds from which they are derived: 
Globulin (squash seed). Excelsin (para-nut). Edestin (hemp 
seed). Globulin (cotton seed). Globulin (castor-bean). 
Amandin (almond). Legumin (pea). Legumin (vetch). 
Conglutin-a (yellow lupine). Vicilin (pea). Glycinin (soy 
bean). Ovovitellin. Vignin (cow-pea). Glutelin (maize). 
Ovalbumin (hen’s egg). Leucosin (wheat). Conalbumin 
(hen’s egg). Legumelin (pea). Legumelin (soy-bean). 
Phaseolin (kidney bean). Glutenin (wheat). Casein (cow). 
Gliadin (wheat). Gliadin (rye). Hordein (barley). Zein 
(maize).
 The terms “mono-amino acids” (p. 180), “amino-acids” 
(p. 180), and “-amino-acids" (p. 199) are used, although 
sparingly, in this article. Note: This is the earliest document 
seen (Dec. 2020) that mentions the term "amino-acids" (or 
"amino acids") in connection with soy-beans. Address: Lab. 
of the Connecticut Agric. Exp. Station.

804. Ubbelohde, Leo; Goldschmidt, F. ed. 1908-1926. 
Handbuch der Chemie und Technologie der Oele und 
Fette: Chemie, Analyse, Gewinnung und Verarbeitung der 
Oele, Wachse und Harze. In vier Baenden [Handbook of 
the chemistry and technology of oils and fats: Chemistry, 
analysis, extraction, and processing of oils, fats, waxes, and 
resins. 4 vols. in 5]. Leipzig, Germany: Verlag von S. Hirzel. 
[Ger]
• Summary: The chapters related to soy in the four different 
volumes are cited separately.

805. Armsby, Henry Prentiss. 1908. Principles of animal 
nutrition: With special reference to the nutrition of farm 
animals. 3rd ed., revised. New York, NY: John Wiley & 
Sons; London: Chapman & Hall, Ltd. vii + 614 p. Index. 24 
cm. [ soy ref]
• Summary: The soja-bean is mentioned only once, 
in passing, in this book. The section on “Proteids,” in 
discussing the mathematical constant used for converting 
from nitrogen to protein, notes (p. 6) that Ritthausen, a 
prominent German authority, concedes that the factor 6.25 
should be discarded, and suggests the use of “6.00 for barley, 
maize, buckwheat, soja-bean,...”
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 The Preface notes that during the past two decades, 
great progress has been made in the understanding of animal 
nutrition, and the various problems have come to be seen 
from a new viewpoint–that of the chemistry of nutrition. 
This book is not a treatise on stock-feeding but an attempt 
to present in systematic form the basic principles of animal 
nutrition as they are currently understood.
 Henry Prentiss Armsby lived 1853-1921. Address: 
Director, Inst. of Animal Nutrition, The Pennsylvania State 
College, Centre County, Pennsylvania.

806. Benedikt, Rudolf; Ulzer, Ferdinand. 1908. Analyse der 
Fette und Wachsarten. 5. Aufl . [Analysis of fats and waxes. 
5th ed.]. Berlin: Verlag von Julius Springer. xiii + 1168 p. 
See p. 712. Illust. Index. 24 cm. [2 soy ref. Ger]
• Summary: In the chapter on semi-drying oils is a 
subsection titled “9. Sojabohnenöl” with the subtitle “Huile 
de Soja.–Soja bean oil, Chinese bean oil.–Olio di Soia.” A 
table shows the composition and properties of soy oil (Soja-
öl), and its fatty acid composition, based on the work of three 
other researchers: (1) Morawski and Stingl; (2) De Negri and 
Fabris; (3) Korentschewski and Zimmerman.
 Also discusses: Sesame oil (p. 740-50). Almond oil (p. 
776-81). Arachis oil (p. 784-94). Address: Vienna, Austria.

807. Bloch, A. [Armand-Aron]. 1908. Le soja. Sa culture, sa 
composition, son emploi en médecine et dans l’alimentation 
[The soybean. Its culture, its composition, its use in medicine 
and in food]. Annales d’Hygiene et de Medecine Coloniales 
11:85-122. [29 ref. Fre]
• Summary: This article is identical to that published by 
Bloch in 1907 in Bulletin des Sciences Pharmacologiques 
(Paris). Address: Pharmacist major 2nd class of the colonial 
troops. Doctor of Pharmacy.

808. Gautier, Armand. 1908. L’alimentation et les régimes 
chez l’homme sain ou malade. 3e édition [Diet and dietetics 
for healthy or for sick people. 3rd ed.]. Paris: Masson & Co. 
xx + 750 p. See p. 317-18, 617. Illust. 25 cm. [1 ref. Fre]
• Summary: Chapter 19, on vegetables, grains, etc., contains 
a section titled “Pois ou fèves de Soja” (Soja peas or beans, 
p. 317-18). The fi rst half is almost identical to that in the 
1904 edition. It continues: Soy fl our contains, on average, 
only 28% starch, compared with 45% in wheat fl our. 
Unfortunately the taste of this legume is not agreeable.* (* 
Footnote: This may be because we don’t have a good recipe 
for its preparation. Here is the one Gautier used: Combine 
250 gm of dry soybeans with 1 liter of water at 40ºC and 
15 gm sea salt; soak for 12 hours. Pour off the water and 
replace it with the same quantity of newly salted water. Cook 
on low fl ame for 3 hours, without skimming off the foam. 
When it begins to foam, add 3-4 gm of sodium bicarbonate, 
2 leeks and some spinach leaves. Remove from the fi re after 
suffi ciently cooked. Remove the leeks and spinach leaves. 

Eat in sauce or on a salad).
 In Japan, soy fl our is mixed with cooked rice and 
allowed to ferment until one obtains [sic] a sort of pap or 
sauce which takes the place of meat extract and which is 
mixed with many foods. In China, the soybean (le Soja) is 
fermented with diced meat, to yield a condiment named Si-
zian, which is very stimulating for the stomach.
 The chapter on vegetarianism is similar to that in the 
1904 edition.
 Note: Émile Julien Armand Gautier lived 1837-1920. 
Address: Professeur a la Faculte de Médecine de Paris; 
Membre de l’Institut et de l’Académie de Médecine.

809. Gilg, -. 1908. Vorkommen, Bildung and Verwendung 
der Fette und Wachse im Organismus: (a) In der Pfl anze 
[Occurrence, formation, and utilization of the fats and waxes 
in organisms: (a) In plants]. In: Leo Ubbelohde, ed. 1908. 
Handbuch der Chemie und Technologie der Oele und Fette: 
Chemie, Analyse, Gewinnung und Verarbeitung der Oele, 
Wachse und Harze. I. Band [Handbook of the Chemistry 
and Technology of Oils and Fats: Chemistry, Analysis, 
Extraction, and Processing of Oils, Fats, Waxes, and Resins. 
Vol. 1]. Leipzig, Germany: Verlag von S. Hirzel. xiv + 832 p. 
See p. 13-18. [4 ref. Ger]
• Summary: A table (p. 17) has columns for plant family, 
species, name of the fat, and oil content of the part that 
contains the soil. The soybean (Soja hispida), a member of 
the legume family, from which one can obtain soybean oil 
(Sojabohnenöl). The seeds contain 15-23% oil. Address: 
Prof. at the Univ. of Berlin.

810. Hager, Hermann. 1908. Hagers Handbuch der 
pharmazeutischen Praxis: fuer Apotheker, Aerzte, Drogisten, 
und Medizinalbeamte: Ergaenzungsband [Hager’s handbook 
of pharmaceutical practice: for pharmacists, doctors, 
druggists, and medical offi cers: Supplementary volume]. 
Berlin: J. Springer. xii + 821 p. See p. 643-44. Illust. 25 cm. 
[Ger]
• Summary: A section titled Soja (the soybean; p. 643-44) 
begins with the scientifi c name of the plant–Glycine (Soja) 
hispida Maxim.–and brief botanical information. It then 
briefl y describes soy sauce, and notes: The use of soy sauce 
(Soja) in Europe is said to be extraordinarily large.
 The 2nd paragraph is about the work of Osborne and 
Campbell with soy proteins. The soybean is said to contain 
Glycinin, Legumin (similar to Globulin), and a small amount 
of Proteose.
 Recently it has been reported that the soybean can be 
used to make a condensed plantmilk (Pfl anzenmilch), which 
could be of signifi cance to tropical regions, among others. 
For this purpose, the soybean is softened [by soaking], 
pressed and cooked in water. The resulting liquid has the 
appearance of cow’s milk, however its composition is 
completely different. The soybean milk (Sojabohnenmilch) 
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contains 92.5% water, 3.02% protein. 2.13% fat, 
0.03% dietary fi ber, 1.88% nitrogen-free substances 
[carbohydrates], and 0.41% ash [minerals]. To this mass 
one can add some sugar and phosphorous-potash. Then it 
is steamed. Condensed plantmilk has a yellowish color and 
a pleasant taste, which is not much different from that of 
cow’s milk, although it has a defi nite soybean smell. It is 
recommended as a less expensive substitute for condensed 
cow’s milk.
 Two recipes (that won’t work) are given for artifi cial soy 
sauce; both are based on mushrooms.

811. Huang Shirong. 1908. Weituiju suibi [Random notes 
from the “plain fl avor” studio]. China. Passage on soy 
reprinted in C.N. Li 1958 #349, p. 248-49. [Chi]
• Summary: Wade-Giles reference: Wei T’ui Chü Sui Pi, by 
Huang Shih-Jung. Qing dynasty. A revised edition of this 
book, edited by Huang’s son, appeared in 1916 during the 
Republican period. This is a summary by Mr. Huang (in 
China) of a publication by Li Yu-ying–who was in France at 
the time.
 The section titled “Soybeans effi cacy and use” 
(gongyong) states: Mr. Li Yu-Ying recommends that China 
establish an association / society for soybeans and soybean 
technology for Chinese manufacturing. Li wrote two articles: 
One, to promote the establishment of a society for soybeans, 
and the second to promote manufacture of soybean products 
in China using modern technology. It is most important 
to invent new methods of production and manufacture, 
which would have a great effect on the industry. These two, 
which contained 5,000 words, were published in a Chinese 
newspaper [probably in China] the 2nd month on the 6th, 
7th, 8th, 9th, 10th, 11th, and 12th days. Note 1. The name 
of the newspaper is not given. Mr. Huang summarizes the 
content as follows:
 The nutrients of the soybean benefi t health, economics, 
and commercial production; it is worthy of future 
development. Its wider propagation will improve the 
fertility of the soil because the roots contain nodules which 
fi x nitrogen to enrich the soil. Soybeans are a rich source 
of dairy products (milk content) and oil, so they are very 
nutritious. They can be used to make good substitutes for 
meat. They are rich in phosphorus and potassium, so they 
are healthful and strengthen the brain. Since they are lacking 
in starch, they are good for diabetic diets. Because they are 
a rich source of dairy products (milk content) and oil, they 
would be a good material for industrial exploitation. And its 
very inexpensive; it sells for only about one-fi fth as much 
as legumes from other countries. When you compare the 
protein content with that of meat, milk, or eggs, or with other 
legumes and cereal grains, it is at least 2-10 times higher.
 The soybean is rich in phosphorus, which is equal to 
the effi cacy of Western medical phosphorus. Other products: 
Whole soybeans (douren). Soybean noodles (doumian; 

wheat pasta enriched with soy); it is a substitute for wheat 
gluten (mianjin). Soybean oil (douyou). Soybean cake–
defatted (doubing). Okara or residue from making soymilk 
(douzha; [mostly fed to animals]).
 Note 2. This is the earliest Chinese-language document 
seen (May 2014) that uses the term douzha to refer to okara.
 Soymilk (doujiang). Spray-dried [or powdered] soymilk 
(doujiangfen). Canned soymilk (guandoujiang). Soured 
soymilk (suandoujiang; by lactic acid fermentation). 
Soybean extract (doujing). Tofu (doufu). Pressed tofu–sliced 
(doufugan yupian). Fermented tofu (faxiao doufu). Whey–
from making tofu (yujiang). Soy sauce (jiangyou). Sweet 
wheat-fl our jiang (tiandoujiang). Soy sprouts (douyacai). 
Soybean coffee (douren jiafei). (Translated by H.T. Huang, 
PhD, April 2003).
 Note 3. This is the earliest document seen (May 2014) 
worldwide that mentions powered soymilk.
 Note 4. This is the earliest Chinese-language document 
seen (Dec. 2020) that mentions protein in connection with 
soy. In traditional Chinese there is no word for protein. 
In this document, it came into Chinese via Li Yu-ying, a 
Chinese entrepreneur making soyfoods near Paris, France. 
As of Dec. 2020 the Mandarin Chinese word for protein is 
dànbái.

812. Kato, Yogoro. 1908. Physico-chemical studies on tofu. 
Memoirs of the College of Science and Engineering, Kyoto 
Imperial University 1:325-31. (Chem. Abst. 3:2182). [2 ref. 
Eng]
• Summary: Tofu is a foodstuff made by grinding the 
soy bean with water, fi ltering to obtain a milky liquid, 
and coagulating the suspended matter by the addition of 
a bitter salt solution (bittern). This bitter salt solution is 
obtained as the residue in making common salt from sea-
water by evaporation. The author concludes that the tofu 
solution contains a negative colloid and belongs to the class 
of solutions which might be called colloidal suspension. 
“It seems quite probable that the manufacture of tofu is 
based upon the coagulation of the colloid by electrolytes: 
consequently, several electrolytes containing cation [cations] 
of high valency, besides calcium and magnesium, may be 
employed for the coagulation.”
 Note: This is the earliest English-language document 
seen (Aug. 2010) that contains the term “physico-chemical” 
or with the term “physico-chemical” in the title. Address: 
Chemical Lab., Higher Technological School of Tokyo.

813. Plimmer, Robert Henry Aders. 1908. The chemical 
constitution of the proteins. 2 parts / vols. [1st ed.]. London 
and New York: Longmans, Green and Co. Index. 25 cm. 
Series: Monographs on biochemistry. [200+* ref]
• Summary: In Part I, soy is mentioned in a table (p. 
22) titled “Glutelins” at the head of a column that reads: 
“Glycinin from Soy Bean (Osborne and Clapp).” The word 
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“soy” also appears in a reference on page 82 (Osborne and 
Clapp 1907). The amino acid glycine is mentioned many 
times in each volume; it is the simplest possible amino acid, 
having a single hydrogen atom as its side chain. Address: 
Asst. Prof. of Physiological Chemistry in, and fellow of, 
University College, London.

814. Grijns, G. 1909. Over polyneuritis gallinarum. II. 
[On polyneuritis. II.]. Geneeskundig Tijdschrift voor 
Nederlandsch Indie 49:216-38. Jan. [10 ref. Dut]
• Summary: Experiments with cocks indicate that the 
vitamin content of soybeans is lower than that of katjang 
idjoe (Cacang ijo [Kacang ijo]; Phaseolus radiatus var. 
Javan.; mung bean, now named Vigna radiata).
 Note: Polyneuritis may be caused by a defi ciency of 
the vitamin thiamine. Address: Treasurer, Geneeskundige 
Wetenschappen in Nederlandsch-Indië.

815. Holland, Edward B. 1909. Soy beans and soy bean oil. 
Massachusetts Agricultural Experiment Station, Annual 
Report 21(Part II):111-19. Jan. 1909. [30 ref]
• Summary: Contents: Economic uses. The chemistry of soy 
bean meal. Table showing composition of Medium Green 
soy beans. Soy bean oil: Physical tests (tables show specifi c 
gravity, specifi c viscosity, refractive index, mean dispersion), 
chemical tests (tables show acid number, ether number, 
Hehner number, insoluble acids, neutralization number, mean 
molecular weight, iodine number).
 The oil was removed from the soy beans by the V.D. 
Anderson Company of Cleveland, Ohio, using torsional 
pressure. “An analysis of the resulting cake indicates that 
from 55 to 60 per cent. of the oil was removed. The oil was 
passed through a fi lter press, but was not refi ned otherwise. 
The oil was clear and of a dark amber color, with an odor 
similar to that of other vegetable oils.” The author found the 
oil to have following physical constants: Specifi c gravity 
at 15ºC 0.9206. Specifi c viscosity 8.43. Refractive index at 
20ºC 1.4749. Mean dispersion at 20ºC 0.00938.
 In chemical tests, the author found the following 
constants: Saponifi cation (Koettstorfer) number 191.95. Acid 
number 1.27. Ether number 190.68. Iodine number 130.77. 
“According to the classifi cation of Lewkowitsch, based 
on iodine number, soy bean oil is a semi-drying oil of the 
cotton-seed oil group.”
 Note 1. E.B. Holland is no relation to J.H. Holland of 
London, who wrote about soy in 1910.
 Note 2. This is the earliest English-language document 
seen (Sept. 2016) with the term “soy bean oil” in the title.
 Note 3. This is the 2nd earliest document seen (Sept. 
2006) that uses the term “Refractive index” in connection 
with the soja bean, and the fi rst that gives a value (1.4749 at 
20ºC).
 Note 4. Values for the specifi c gravity and saponifi cation 
number of soy bean oil, attributed to Shukoff in 

“correspondence with Dr. Lindsey,” are the same as those 
published by Shukoff in Chemische Revue ueber die Fett- 
und Harz-Industrie (Hamburg, Germany) (Dec. 1901, p. 
250-51).
 Note 5. This is the earliest document seen (Sept. 
2016) that mentions the V.D. Anderson Co. of Cleveland, 
Ohio; they manufacture equipment that uses pressure to 
crush soybeans. Address: M.Sc., Assoc. Chemist, 28 North 
Prospect St., Amherst, Massachusetts.

816. Lindsey, Joseph B.; Holland, E.B.; Smith, P.H. 
1909. Effect of soy bean meal and soy bean oil upon the 
composition of milk and butter fat, and upon the consistency 
or body of butter. Massachusetts Agricultural Experiment 
Station, Annual Report 21(Part II):66-110. Jan.
• Summary: “The object of the experiment about to be 
described was to determine the effect of soy bean meal with 
a minimum percentage of oil and of soy bean oil (a) upon 
the proportions of the several milk ingredients; (b) upon 
the chemical character of the milk fat; and (c) upon the 
consistency or body of the butter. It was desired, further, 
to observe the effect of both the bean minus the oil and of 
the oil itself upon the separation of the fat from the milk 
serum, time of ripening of the cream and thoroughness of the 
churning process.”
 The name and breed of each dairy cow is given, e.g. 
Dairy, Grade Jersey. The oil was extracted by pressure from 
the soybeans by V.D. Anderson Co. of Cleveland, Ohio. 
The Medium Green variety furnished 8 per cent. of fi ltered 
oil, which the Southern Yellow variety yielded 11 per cent. 
The mixed oils, which were dark brown in color, had a 
saponifi cation value of 191.95, a Hehner number of 95.31, 
and an iodine value of 130.77.
 “Conclusions: 1. Soy bean meal partially extracted (2.3 
pounds per day and head) seemed to be without infl uence 
in changing the proportions of the several milk constituents 
or in imparting any fl avor to the milk. 2. Soy bean oil (.6 of 
a pound per day and head) was likewise without infl uence 
on the composition and fl avor of the milk. 3. Soy bean meal 
did not modify the chemical character of the butter fat, 
neither did it have any effect upon the separation of the fat 
from the milk serum, time of ripening of the cream nor on 
thoroughness of the churning.”
 Note 1. This is one of the earliest tests using defatted soy 
bean meal as a livestock feed, and one of the earliest uses 
of the term “soy bean meal” to refer to this substance–even 
though the oil was “extracted by pressure.”
 Note 2. This is the earliest document seen (June 2020) 
that contains the term “iodine value.” Address: 1. Ph.D., 
Chemist, 47 Lincoln Ave.; 2. M.S., Assoc. Chemist, 28 North 
Prospect St.; 3. B.Sc., Chemist (Food and Dairy Control), 
102 Main St. All: Amherst, Massachusetts.

817. Poverty Bay Herald (Gisborne, New Zealand). 1909. 
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New food from China. March 13. p. 2.
• Summary: “London, Jan. 16–A new food is coming to 
town–new, that is, in the sense that comparatively few people 
in the country have partaken of it.
 “The soja or soya bean is a product of Manchuria. In 
appearance it somewhat resembles the ordinary lentil, while 
in taste (uncooked [sic]) it approaches very nearly to the taste 
of the common ‘split’ pea.
 “It has only heretofore been brought to this country 
in very small quantities, and, in spite of the fact that it 
constitutes almost the staple food [sic] of the Chinese 
laborer, it has never been seriously considered by Western 
civilisation as a bean with food properties.
 “Travellers who have journeyed through the interior of 
Manchuria tell marvelous stories of Chinese carriers who 
will cover thirty miles a day regularly with a load of 120 lb 
or 130 lb upon their backs, and these laborers keep up their 
strength for this work by eating the soja bean.
 “Some British physicians have recognised its value as 
a food for diabetes, and it is also prescribed at certain large 
German hospitals for the same complaint. The Japanese 
have for many years past laid it under contribution as the 
basis of their well-known piquant sauce, and it is from one 
of the Japanese fi rms that Europe will shortly receive a 
consignment of, it is anticipated, well over 100,000 tons.
 “As a food the bean is prepared in very similar fashion 
to the method employed in cooking ground rice” [sic].

818. Friedenwald, Julius; Ruhräh, John. 1909. Diet in health 
and disease. 3rd ed. Thoroughly revised and enlarged. 
Philadelphia, Pennsylvania, and London: W.B. Saunders Co. 
765 p. April. Illust. Index. 22 cm. [33* ref]
• Summary: The section titled “Legumes” (p. 108-10) 
discusses various kinds of beans and peas, the lentil and the 
peanut–but not the soy bean. However a large table (p. 109) 
titled “Composition of fresh and dried legumes compared 
with that of other foods” (Based on Abel, Farmers’ Bulletin 
No. 121 [1900, p. 17]) includes soy beans, cow peas, chick-
peas, and peanuts.
 The section on “Diseases in which diet is a primary 
factor” begins with a subsection on “diabetes mellitus” in 
which “various Substitutes for bread” are discussed. “Soya 
biscuits, or bread are made from the Soya bean, a Japanese 
product. Soya bread was suggested for diabetics by Dujardin-
Beaumetz in 1890. Attfi eld gives the following composition 
of Soya fl our: Protein 41.24%, fat 13.70%, carbohydrate 
30.35%, phosphates 4.81%, other salts 0.52%, moisture 
9.38%.
 “Dujardin-Beaumetz gives the following as the 
composition of Soya bread: Water 45.000%, protein 
20.168%, fats 9.350%, starch and sugar 2.794%, and 
phosphoric acid 0.863%.” Aleuronat is a vegetable albumin 
fl our made from wheat. “Peanut fl our has also been used 
with success in making various dishes for the diabetic.”

 The section on “Vegetarian diet” (p. 44) states that there 
are various points of view about its healthfulness, but most 
have found that animal protein can be entirely replaced by 
vegetable protein without any appreciable change in the 
nitrogen balance. The amount of protein required seems to be 
related to the amount of muscular work performed.
 During fasting (p. 44-45), according to Von Noorden, 
the amount of nitrogen excreted daily in the urine was as 
follows: For 5 days before fasting: 16.2 gm. During the fi rst 
5 days of the fast: 12.9 gm/day average. From the 21st to 
25th day: 4.7 gm/day avg. From the 26th to 30th day: 5.3 
gm. The experiment lasted 30 days and was conducted by 
Luciani on the professional faster Succi.
 A table (p. 68) shows the “Comparative composition 
of various kinds of milk” of mammals. Only the milk of 
the mare contains less total protein (1.3%) than the milk 
of women (2.3%). Dog’s milk contains the most protein 
(11.2%). “Milk ferments (p. 69): Milk contains various 
ferments [enzymes]... The principal ferments are proteolytic 
ferments, resembling trypsin, but less sensitive to acids; fat 
splitting ferments, lipase, amylase, amylase, peroxidase, and 
catalase. Chicory is the most common adulterant of ground 
coffee (p. 201).
 In the section on “Vegetable foods,” a subsection titled 
“Vegetarianism” (p. 113-14) begins: “It will not be out of 
place here to point out the disadvantages of an exclusive 
vegetable [vegan] diet.” “Persons subsisting on a purely 
vegetable diet for any great length of time are apt to lose 
strength, as well as physical and mental vigor and endurance. 
Laborers are unable to perform the same amount of work 
they could on a diet containing animal food... A purely 
vegetable diet, if persisted in, is also said to lessen the 
powers of resisting disease” (2 references are given).
 The section titled “Artifi cial food preparations” starts 
with a subsection on casein preparations, which include 
Nutrose, Eucasein, Sanos, and Plasmon. Artifi cial proteins 
prepared from vegetables include Roborat (made from rice, 
wheat, and maize), Legumin (from legumes), and Aleuronat.
 In the section on “Recipes” under “Beverages” is a 
recipe for “Almond milk” (unsweetened). There are no soy 
recipes in this edition.
 Julius Friedenwald lived 1866-1941. John Ruräh lived 
1872-1925. Address: 1. M.D., Prof. of Gastro-Enterology; 2. 
Prof. of Diseases of Children. Both: College of Physicians 
and Surgeons, Baltimore, Maryland.

819. Hansson, Nils. 1909. Sojamjol och sojakakor. Tvanne 
nya agghviterika kraftfodermedel [Soybean meal and 
soya cake: Two new protein-rich concentrated feeds]. 
Centralanstalten for Jordbruksforsok, Flygblad (Stockholm). 
No 11. April. 5 p. [13 ref. Swe]*
Address: Föreståndare for Centralanstaltens 
Husdjursafdelning, Sweden.
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820. Mitsuda, Ryuichi. 1909. Shôyu no tansuikabutsu ni 
tsuite [On the carbohydrates in shoyu]. Tokyo Kagaku Kaishi 
(J. of the Tokyo Chemical Society) 30(4):335-48. April. [Jap]
• Summary: Note: According to Oshima (1922) an English-
language translation was made by the offi ce of W.T. Swingle, 
USDA Bureau of Plant Industry. Address: Nôgaku-shi, 
Japan.

821. Mitsuda, Ryuichi. 1909. On the carbohydrates of shoyu. 
J. of the College of Agriculture, Tokyo Imperial University 
1(1):97-101. June 16. [Eng]
• Summary: Contents: Isolation of sugars from shoyu. About 
furfurol [an aldehyde of furfuran; also called furfural]. 
About total pentosane. “Although the existence of sugars 
in shôyu is easily shown by the reduction of Fehling 
solution, it is comparatively diffi cult to isolate them in a 
pure state. At fi rst I have tried to isolate them as the lead 
compounds... Afterwards I found that such a long operation 
is unnecessary.” He used recrystallization of crude osazones.
 He gives technical details of how each carbohydrate was 
isolated from shoyu or tamari. Furfurol, which is formed 
from pentose or pentosane, was found to increase with the 
age of the moromi. Address: Japan.

822. Takeuchi, T. 1909. On the occurrence of urease in 
higher plants. J. of the College of Agriculture, Tokyo Imperial 
University 1(1):1-14. June 16. (Chem. Abst. 2:213). Also 
in Tokyo Kagaku Kaishi (J. of the Chemical Soc. of Japan) 
30:343 (1909). [5 ref. Eng]
• Summary: This classic article, which is about the soy-
bean, begins: “Although much has been written about urease 
no mention is made of its occurrence in higher plants. Its 
presence has been proved only in Urobacteria and certain 
fungi. In the course of my investigations on a desamidizing 
enzyme [one which hydrolyzes amino compounds with 
the removal of the amino group] in higher plants, I have 
discovered a very powerful urease in both the resting seeds 
and seedlings of soy-bean (Glycine hispida).”
 He then describes in detail how he isolated urease 
from the cotyledons of 30 seedlings (each about 3 cm 
high), and from air dry seeds. He found that this enzyme, 
urease, is capable of hydrolyzing urea into ammonia and 
carbon dioxide. The urease liberates ammonia from urea at 
ordinary temperatures, but does not act on other nitrogenous 
compounds. It is readily soluble in water, so that an infusion 
of soy beans may be employed to detect traces of urea 
in a mixture of organic matter, the ammonia liberated 
by the action of the urease being indicated by means of 
phenolphthalein. The author suggests the use of the seeds 
for the conversion of the nitrogen of urine into ammonium 
sulphate for manurial purposes.
 Page 7 states that the urease from soy beans was tested 
but did not act on the following compounds: “Guanidine 
(carbonate), arginine (both nitrate and methylester 

hydrochloride), benzamide, allantoin, leucine, alanine, 
tyrosine, kreatine, histidine (hydrochloride), guanine 
(hydrochloride), glycocoll (ethylester hydrochloride), uric 
acid, hippuric acid.”
 Seven types of seeds were tested (p. 8, incl. Phaseolus 
radiatus = azuki bean) but the urease from the soy-bean 
liberated much more ammonia than that from any of the 
other seeds.
 Takeuchi concludes: “It is strange that the urease acts 
exclusively on urea and not on allied substances. Its natural 
function in the plant body has still to be made out.
 “There is no doubt that the enzyme is important, and 
its urea-splitting property can be turned to account for 
determining the presence of urea even in minute quantities in 
various organs and juices.
 “Another application of the enzyme consists in its strong 
ammonifying action on fresh urine, and its application for the 
recovery of the chief nitrogen of fresh urine is undoubtedly a 
step in advance in the economy of manures.
 Note 1. This is the earliest document seen (Dec. 2020) 
that mentions urease in connection with soybeans. An 
enzyme which can hydrolyze urea into ammonia and carbon 
dioxide, urease was fi rst discovered by Musculus in urine in 
1874.
 Note 2. This is the earliest English-language document 
seen (Dec. 2020) with the word “urease” in the title (or in the 
article), or that contains the word “urea,” in connection with 
soybeans.

823. Yoshimura, Kiyohisa. 1909. Ueber die chemische 
Zusammensetzung der Tamari-Schoyu [On the chemical 
composition of tamari shoyu]. J. of the College of 
Agriculture, Tokyo Imperial University 1(1):89-96. June 16. 
[3 ref. Ger]
• Summary: “Tamari-shoyu” (Tamari-Schoyu) is a variety of 
shoyu (liquid soy sauce) which is mainly used and made in 
the middle and western part of Japan. The chief difference 
between this variety and the most common soy [sauce] is the 
absence of wheat in the raw materials used in its preparation. 
The author isolated from 1 liter of “tamari-shoyu” 0.3 gm 
of putrescine, 0.7 gm of ornithine, 0.7 gm of a base C6H9N3 
[probably ampyzine, a central nervous system stimulant], 
and 4.5 gm of ammonium. Address: Japan.

824. Mooers, C.A. 1909. Re: The analysis of Haberlandt. 
Letter to Mr. C.V. Piper, Bureau of Plant Industry, U.S. Dept. 
of Agriculture, Washington, D.C., June 28. 1 p. Typed, with 
signature on letterhead.
• Summary: “My Dear Sir: The Haberlandt, the analysis 
of which is given in Bulletin 82, page 97, of this station, is 
1539, which you have named Austin.
 “Very truly yours, C.A. Mooers.”
 Note: Near the bottom of this letter, after he received 
it, Prof. Piper typed the following: “Mr. Westgate: In the 
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table of analyses of soybeans copied from the Bulletin of the 
Tennessee Experiment Station, the variety called Haberlandt 
is not that but the Austin. Therefore, in the Bulletin change 
the name Haberlandt to Austin in this table.
 “Piper.”
 Below Piper’s name is handwritten: “Attended to,” 
followed by Mr. Westgate’s illegible initials.
 Location: National Archives, College Park, Maryland. 
Record group 54–Bureau of Plant Industry, Soils and 
Agricultural Engineering. Subgroup–Div. of Forage Crops 
and Diseases. Series–Correspondence with State Agricultural 
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
 Sent to Soyinfo Center by Matthew Roth of Rutgers 
Univ., April 2017. Address: Chemist and Agronomist, Univ. 
of Tennessee Agric. Exp. Station, Knoxville, TN.

825. Oshima, Kintaro. 1909. Daizu no tansui kabutsu ni 
tsuite [On the carbohydrates in soy beans]. Sapporo Norin 
Gakkaiho (J. of the Society of Agriculture and Forestry, 
Sapporo) No. 4. p. 1-8. June. [4 ref. Jap]
Address: Sapporo, Japan.

826. Agricultural News (Barbados). 1909. The soy bean. 
July 10. p. 222. [1 ref]
• Summary: The article begins: “The Acting Government 
Chemist and Superintendent of Agriculture for the Leeward 
Islands, has sent in the accompanying article on the soy bean, 
its characteristics, and methods of cultivation, which has 
been prepared by Mr. G. A. Jones, Acting Science Master at 
the Antigua Grammar School.”
 In his article, Mr. Jones gives a brief history of the soy 
bean, states that it is often incorrectly called the ‘sojah bean,’ 
discusses varieties, cultivation, nutritional composition, 
and the ability to obtain “nitrogen from the air, through the 
agency of the tubercle-forming bacteria that dwell in the 
roots of the plants.”
 He concludes: “When the soy bean, or any other bean 
or pea, is introduced for the fi rst time into a locality, it does 
not always form root tubercules owing to the absence of the 
tubercule organism from the soil. The beans should be grown 
several times on the same land until these tubercules appear... 
No doubt this will account for the small growth of bush 
which this crop is recorded to have produced at the Botanic 
Station and several estates in Antigua and other West Indian 
islands.
 “It is hoped that every effort will be made to ensure that 
this plant, which has proved such a valuable crop in many 
other countries, may be established in the West Indies.”
 Note 3. Webster’s New Geographical Dictionary (1988) 
defi nes Antigua as an island (108 square miles) in the eastern 
part of the Leeward Islands, in the eastern West Indies, 
5,260 miles southeast of Puerto Rico. Together with Barbuda 
and Redonda Island it constitutes the independent state of 
Antigua and Barbuda (171 square miles).

827. Ruhräh, John. 1909. Soy beans in infant feeding; 
preliminary report. J. of the American Medical Association 
53(2):140. July 10.
• Summary: This is a summary of the author’s pioneering 
article that fi rst appeared in Archives of Pediatrics, July 
1909, p. 496-501. Address: M.D., Baltimore, Maryland.

828. Seifensieder-Zeitung. 1909. Die Sojabohne und ihr 
wahrscheinlicher Einfl uss auf der Maerkte [The soya bean 
and its probable infl uence on the markets (Abstract)]. 
36(29):865-66. July 21. [1 ref. Ger]
• Summary: A German-language summary of the following 
English-language article: Oil, Paint and Drug Reporter. 
1909. “The soya bean and its probable effect on the 
markets.” 75(25):7-8. June 21.

829. Press (New Zealand). 1909. Soya bean meal. July 22. 
p. 2.
• Summary: “I do not know whether soya bean meal has 
yet been introduced into New Zealand, but it is at present 
causing considerable discussion at Home. A number of 
cattle died near Edinburgh recently, and their death has been 
attributed to the use of Soya bean meal. The Soya bean has 
been used for centuries in the Far East both for cattle food 
and human food, and shipments of it which have arrived 
in this country recently have been thoroughly examined 
and tested by expert botanists and chemists of the highest 
standing, and have been pronounced suitable for cattle food 
and to be free from anything of a deleterious nature. It is 
claimed, therefore, that Soya beans constitute one of the best, 
if not the best, cattle food ever imported into the county.
 “It was suggested that the meal, if it caused the death of 
cattle, might have been adulterated with that of other beans 
which are known to be poisonous, but against this it was 
pointed out that Soya bean meal, being the cheapest, it was 
not likely that it would pay manufacturers to adulterate it. A 
well-known scientifi c authority states that the Soya bean is 
not strictly poisonous, but cake made from it has a purging 
effect upon cattle. Experiment, however, shows that if given 
in the proportion of 25 per cent, only with barley meal, or 
cotton or linseed cakes the purging effects are neutralised 
and cattle fatten quickly on such a ration. The price of 
Soya bean cake in England is £6 10s, as against £7 10s for 
decorticated cotton cake. The latest cattle poisoning case has 
come from Shropshire, but it is not stated whether they had 
any of the suspected meal or not. Death was found to be due 
to an irritant poison, and the stomachs of the dead animals 
have been sent to the Royal Veterinary College, London, for 
exhaustive analysis. Until Soya bean meal is cleared from 
the suspicion at present attaching to it, trade in it is likely to 
suffer.”

830. Chemist and Druggist (London). 1909. Scots News: 
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Edinburgh. 75(4):104. July 24.
• Summary: “An action has been raised before Lord 
Mackenzie in the court of Session by David Blake, 
dairyman, Backsidelea, Liberton, Midlothian, against J. & A. 
Lawson, grain-millers, 117 Leith Walk, Leith, for payment 
of 700 l. Blake states that twenty-fi ve cows died or had 
to be slaughtered, while three other depreciated greatly in 
value, through being fed by Soya bean-meal supplied by 
the defenders, which he alleges contained a cyanogentic 
glucoside and created symptoms of prussic-acid poisoning 
in all the cows. The defenders say that the pure Soya bean-
meal supplied caused no evil results when supplied to other 
buyers. Lord Mackenzie allowed a proof in the case.”
 Note: This is the earliest document seen (Aug. 2011) in 
Chemist and Druggist in which the toxicity of a soy product 
is discussed or alleged.

831. Seifensieder-Zeitung. 1909. Die Sojabohne und 
ihr wahrscheinlicher Einfl uss auf der Maerkte (Schluss) 
[The soya bean and its probable infl uence on the markets 
(Conclusion) (Abstract)]. 36(30):892. July 28. [1 ref. Ger]
• Summary: A German-language summary of the conclusion 
of following English-language article: Oil, Paint and Drug 
Reporter. 1909. “The soya bean and its probable effect on the 
markets.” 75(25):7-8. June 21.

832. Indian Trade Journal (The) (Calcutta). 1909. Soy 
bean. Memorandum by reporter on economic products. 
14(174):136-38. July 29. [14 ref]
• Summary: This is an excellent review of the literature 
summary by Mr. Burhill (see this journal, 22 July 1909, 
p. 113), from original observations and many early Indian 
sources, of soybeans in India and the results of early soybean 
cultivation experiments in India. The introduction of the 
cultivated soy bean “into India is comparatively recent; 
and, except among those tribes or peoples who are mostly 
Mongolian, it has obtained little hold. I will state in what 
parts of India it may be found.
 “The Burmese grow it under the names of Pe-ngapi and 
Pe-kyat-pyin, sowing it, never in great quantity, along with 
other beans on the mud banks as the falling rivers leave them 
bare in October, or more sparingly still away from the rivers. 
The Kachins and other hill-tribes grow a little of it on their 
hill-clearings, the Kachins calling it Lasi. The Khasis, the 
Nagas and other tribes between the Brahmaputra and Upper 
Assam cultivate it similarly. The Khasi name seems to be 
U-rymbai-ktung and the Naga name An-ing-kiyo or Tzu-dza; 
but these three names should be subjected to scrutiny as they 
may be wrong. In the Brahmaputra valley it is grown, so far 
as known, only towards Barpeta. Whether grown or not in 
the hills north of the Brahmaputra I cannot prove, but the 
probability is strong that it is. It is grown by the Lepchas in 
Sikkim, and is called by them Salyang or Selliangdun, or by 
the Bhutias [the Bhutia people constitute a majority of the 

population of Bhutan and form minorities in Nepal and India, 
particularly in the Indian state of Sikkim] Botumash Bhatwas 
or Bhatmars.”
 Note: This is the earliest document seen (Oct. 2010) 
concerning soybeans in connection with Bhutan. They may 
well be used or cultivated in Bhutan but we cannot be sure.
 “It is apparently grown in the Kingdom of Nepal, for it 
is found just under the mountains in the north of Oudh and 
again in the valleys of the north-western Himalayas right 
to the extreme end, and sparingly up to an altitude of 6,000 
feet. In western Bengal and through the submontane districts 
of the United Provinces it is rare, passing chiefl y under the 
name of Ram Kurthi, or in Bengal also as Gari Kalai. Right 
upon the Nepal boundary it is known by the hill names, e.g., 
Bhatnas or Bhatwas, as well as Kajuwa. The Santals grow 
it and call it Disom Horec. I saw it in 1902 sparingly grown 
towards Belgaum.
 “There are several races in India differing in small 
points; the seeds may be black or whitish, the leaves may be 
larger or smaller, etc. The black-seeded races occur in the 
hills, the other colours of seed both in the hills and the plains. 
The Khasi hills contain both larger-leaved and smaller-leaved 
plants...
 “We seem to have no green [soy] beans in India 
and nothing approaching the yellow Manchurian beans 
[described by Hosie in 1904] in shape nor the larger black.”
 Many analyses of the percentage, on a dry weight basis, 
of the oils in soy beans from various countries have been 
made. “The average of eight analyses of soybeans from 
China is 19.89. The average of six analyses from Japan is 
20.01. The average of six analyses from Java is 21.62. The 
average of forty-two analyses from Europe is 18.98, being 
from Germany fourteen analyses with an average of 19.74, 
from Austria eleven, average 19.44, from Hungary six, 
average 19.16, from Russia nine, average 17.93, from France 
two, average 15.40...
 Concerning the composition of Indian soy beans, 
Church, in his Food Grains of India (p. 141) stated that they 
contained: Water 11%, albuminoids [protein] 35.3%, fat 
18.9%, starch and sugar 26.0%, fi bre 4.2%, and ash 4.6%. “I 
Presume he had Indian seed but it is not possible to say what 
race he examined.
 “Dr. Leather in 1903 analysed the seeds of seven 
samples of soy from Japanese seeds cultivated at Manjri, 
near Poona. The amount of oil in them varied from 14.92 to 
23.05 per cent, being on the dry weight 15.97 to 24.41 per 
cent with an average of 19.99.
 “My offi ce is now studying the composition of the seeds 
of established races in order to see how they compare in oil 
content with such material as Manchuria exports, or such 
as Manchurian seed might give in India. At the present time 
India has not the supply of these beans for an export trade; 
but possibilities of a certain extent are evident.”
 “One of the fi rst considerations must be the yield that 
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soy will give per acre in various parts of the country. In 
British India, in Burma, since the soybean is rarely cultivated 
alone, no statistics on yields are available. “When the bean 
in 1885 was grown experimentally at Nagpur from Japanese 
seed, it yielded at the rate of 180 lbs. per acre [202 kg/ha] 
(see Report Experimental Farms for that year, p. 5), but 
later (vide Nagpur Experimental Farm Report for 1889-90, 
p. 5) it yielded but an average of 88 lbs. per acre [98.8 kg/
ha] over fi ve years. In Lahore in 1894-95 (vide Report on 
the Government Agri-Horticultural Garden, p. 2) it yielded 
at an estimated rate of 349 lbs. of seed per acre [391.9 kg/
ha] and 349 lbs. of fodder, but on a very small area. Its 
yield was very poor in the next year. The estimated yield 
in 1898 in an experiment done in Madras was 468 lbs. per 
acre [525.6 kg/ha]. It has been grown sparingly at Nadiad 
in Gujarat, and elsewhere in the Bombay Presidency. In the 
Experimental Far Report, Bombay, for 1901 a big yield was 
chronicled, but in the next year the crops at Poona and Surat 
failed. In 1903 the seeds analysed by Dr. Leather, as already 
reported, were grown near Poona: the yield is not recorded. 
In 1904 a yield of about 300 lbs. per acre [337 kg/ha] was 
obtained (Experimental Farms Report, Bombay, p. 70) on 
light land. One year later nineteen plots were under trial but 
with unpromising results, for only fi ve yielded seed enough 
to repay for the cost of cultivation. The yield varied from 50 
to 293 lbs. per acre [56.2 to 329 kg/ha], the fi ve promising 
to be remunerative yielding over 200 lbs. per acre [224.6 kg/
ha]. The Manjri (Poona) farm grew 19 plots in 1905-06 with 
better results, probably as a consequence of better land. Plot 
No. 3 yielded at the rate of 700 lbs. per acre [786 kg/ha], 
No. 13 at the rate of 690 lbs. per acre [774 kg/ha], No. 4. at 
the rate of 650 lbs. per acre [730 kg/ha] and so on. Nearly 
all the plots gave returns likely to be remunerative. [Note 
that the size of the plots is unfortunately not indicated.] One 
year later it was reported by Mr. Fletcher, Deputy Director of 
Agriculture, Bombay (Annual Report of the Agricultural and 
Botanic Stations for 1906-07, pages 15-16) that plot No. 5 
had yielded on the edge of black soil at the rate of 1,166 lbs. 
per acre [1,309 kg/ha], while plots numbered 6, 7, 12 and 13 
gave, respectively, 513, 650, 575 and 395 lbs. per acre.
 “Earlier than this in the United Provinces, many 
experiments had been done at the Sahranpur Botanic 
Gardens (vide Gollan in Bulletin of the Department of Land 
Records and Agriculture, No. 21, 1906, pages 27-28). He 
obtained yields at the rate of 1,124 lbs. per acre and 561 lbs. 
per acre.
 “These experiments have not yet affected the ryots 
[peasants, tenant farmers]; the crop must be demonstrated 
very clearly as a paying one before it will do that.”
 Note 1. This is the earliest document seen (Sept. 2010) 
concerning soybeans in Lahore. It is not clear whether the 
Lahore referred to was in today’s Pakistan or India. In 1846 
Lahore was conquered by British troops and in 1849 placed 
under British sovereignty. Before 1947 Lahore was a division 

of the Punjab in British India. In 1947 it was divided, with 
the Gujranwala, Sheikhupura, and Sialkot, and parts of 
Gurdaspur and Lahore districts assigned to Pakistan. Ambala 
and Jullundur districts and the remainders of Gurdaspur 
and Lahore districts were assigned to India. In 1970 Lahore 
became the capital of the reconstituted Punjab province.
 Note 2. This is the earliest document seen for seen (Sept. 
2010) concerning the cultivation of soybeans in Sikkim.
 Note 3. This is the earliest document seen for seen (Sept. 
2010) that mentions the soybean in connection with the 
Lepchas of Sikkim, or the Bhutias of Bhutan and Sikkim.

833. J.M. 1909. Antworten und Briefwechsel: 790. 
Sojabohnenkuchen [Replies and correspondence: 790. 
Soybean cake]. Wiener Landwirthschaftliche Zeitung 
(Vienna) 59(61):607-08. July 31. [Ger]
• Summary: The answering of the inquiries from the circles 
of our subscribers and the specialized inquiries that have 
arrived is carried out for them in this journal free of charge.
 790. Soybean cakes. Economic administration N. 
Bohemia (reply to Question no. 289). Soybean cakes 
(Sojabohnenkuchen) are the residue that remains with 
the processing of soybeans (Sojabohne) into fat. Aside 
from these cakes, soybean meal (Sojabohnenmehl) is also 
marketed which contains the residues that have been defatted 
even further. Cakes have a fat content of 4-5%, and that 
of meal is 1-2%. According to a study by the Agricultural 
Trial Station (Landwirtschaftliche Versuchsstation) in 
Bonn, soybean oil cakes (Sojabohnenölkuchen) have the 
following nutrient content: dry substance 88.6%, crude 
protein (Rohprotein) 42.69%, pure protein (Reineiweiss) 
41.47%, raw fat 5.95%, nitrogen-free extracts 28.07%, crude 
fi ber 6.02%, ash 5.94%. In a trial with two castrated rams, 
the councilor (Hofrat) Prof. Kellner found the following 
digestion coeffi cients: organic substance 85%, crude protein 
87%, raw fat 94%, nitrogen-free extracts 62%. The soybean 
has very widespread cultivation in China and Japan for 
human use. In recent times, England has obtained colossal 
quantities of soybeans for obtaining oil. Prof. Hansen in 
Bonn-Poppelsdorf carried out a feed trial on dairy cows with 
soybean oil cakes (Sojaölkuchen) in which in comparison 
to fl ax cakes (Leinenkuchen), soybean cakes (Sojakuchen) 
had a higher yield of milk and a somewhat lower fat content. 
The trial animals digested the quantity of 5 kg per 1,000 
kg of weight on the hoof (Lebendgewicht) very well. And 
diarrhea, which according to other reports was to set in, was 
not to be observed. The low price can easily be calculated 
through the use of the analysis of the cakes that may be 
purchased in comparison. Since the production of soybean 
oil (Sojabohenenöl) has only taken an upswing in the most 
recent of times, the perfection of it and thus a change in the 
composition of the soybean cakes is very probable, which is 
why the purchase of such cakes should take place only on the 
basis of a controlled analysis.
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 Note 1. Translated by Philip Isenberg (MM, CT), Long 
Beach, California.
 Note 2. This is the earliest article seen (April 2020) in 
the AustriaN Newspapers Online (ANNO) database that 
contains the German word Sojabohnenkuchen (Soy cake, 
which remains after pressing oil from the whole soybean). 
This word appears in 31 different issues of these newspapers 
from 1909 to 1936.
 Note 3. This is the earliest article seen (April 2020) in 
the AustriaN Newspapers Online (ANNO) database that 
contains the German word Sojaölkuchen (Soybean oil cake, 
which remains after pressing oil from the whole soybean). 
This word appears in 6 different issues of these newspapers 
from 1909 to 1949.

834. Chamber of Commerce Journal (London). 1909. Soya 
bean oil and oil cake. 32:199-200. July.
• Summary: “With reference to the paragraph in our previous 
issue as to Chinese Soya beans...” During the last few 
months, large quantities of these beans have been imported 
into the United Kingdom. “The Soya bean grows in great 
abundance in China and especially in Manchuria, where it is 
used for human consumption, and its nutritive qualities are 
highly appreciated. It forms the basis of a Japanese sauce 
[soy sauce] of great repute.”
 Because this leguminous plant absorbs nitrogen from 
the air, it exhausts the soil much less than other oleaginous 
plants. “In Europe the bean is only of value for the oil which 
it contains and the cake left after the oil has been expressed.” 
The oil-pressing mills at Hull, England, have already 
imported large amounts and fi nd the oil a valuable product, 
with a good color. The residual cake makes an excellent 
cattle food.
 This year more than 150,000 tons have been exported, 
and there are now many cargoes of 4,500 to 6,000 tons 
on their way from Vladivostock [Vladivostok] and Dalny 
to Europe, consigned to Hull, Liverpool, and Hamburg 
[Germany]. The condition of the beans upon arrival is said 
to be perfect, despite the long voyage. “The product is sold 
with a guaranteed maximum of 2 per cent. of non-oleaginous 
foreign matter; it is packed in the original sacks.
 “The qualities are classifi ed in three grades: No. 1, 
shipped at Dalny; No. 2 at Vladivostock; and No. 3 at 
Hankow. The value of No. 1 is about 12s. 7d. per 100 kilos 
gross. c.i.f. European port direct. Nos. 2 and 3 are of equal 
value about 12s. 5d. per 100 kilos gross.” The nutritional 
composition of the soya bean cake is given.
 Note: This is the earliest English-language document 
seen (May 2013) that uses the term “foreign matter” in 
connection with soybean grading.

835. Ruhräh, John. 1909. The soy bean in infant feeding; 
Preliminary report. Archives of Pediatrics 26:496-501. July.
• Summary: This pioneering paper was read before the 

Twenty-fi rst Annual Meeting of the American Pediatric 
Society, Lenox, Massachusetts, May 28, 1909. “The soy 
bean (glycine hispida), sometimes incorrectly called the soja 
bean, is an annual leguminous plant which originally grew 
in a wild state from Cochin China to the south of Japan and 
Java.”
 There follows a brief but accurate history of the soy 
bean. “In 1875 Professor Haberlandt began a series of 
investigations with this plant in Austro-Hungary, and in his 
work published in 1878 he urges the importance of the soy 
bean as a food both for man and animals. After his death, 
which occurred in 1878, very little notice was taken of the 
soy bean in Hungary and the prophecy that he made for its 
future failed.”
 “As early as 1829 Thomas Nuttall wrote an article in the 
New England Farmer concerning the bean as a valuable crop 
for this country. The Perry expedition to Japan also brought 
back soy beans, but until the last fi fteen or twenty years the 
plant was known only as a curiosity.”
 “The plant is grown in America, but is used chiefl y 
for the purpose of a forage crop and comparatively little 
reference has been made to its use as food for man.” The 
plants “bear a remarkable number of beans and the fl owers 
are self-pollinated, making the yield independent of insects. 
The bean may be easily grown in Maryland. I am indebted 
to three friends for experimenting with this plant in their 
gardens and obtaining good crops...”
 Note 1. This is the earliest document seen (May 2009) 
that mentions soybean pollination–quite remarkable since 
it is by a pediatrician writing about a completely different 
subject. It is also the earliest document seen (May 2009) that 
uses the term “self-pollinated” (or self-pollinating, etc., with 
or without the hyphen) in connection with soybeans.
 “At the present time there are seven varieties handled 
by seedsmen, and some twenty-two distinct varieties are 
known.” The varieties Mammoth Yellow, Hollybrook, and 
Ito San have been used in infant feeding experiments. “The 
other varieties are the Guelph (green), the Samarow (green), 
the Ogemaw (brown), and the Buckshot (black). All of these 
latter may be grown in the north.”
 “I am indebted to Mr. Frank N. Meyer, agricultural 
explorer for the Department [U.S. Department of 
Agriculture], for information concerning the use of the beans 
in the East...”
 “Some varieties are grown exclusively for the oil they 
contain and its is used for culinary, illuminating [in lamps] 
and lubricating purposes, the residue left after the oil has 
been expressed being used for fertilizer and also as food 
for animals. The light-colored beans are eaten in soups and 
the pods are sometimes picked green, boiled, and served 
cold with a sprinkling of soy sauce. The green varieties are 
often pickled in brine and eaten moist or dried with meals as 
promoters of appetite; the same varieties are often slightly 
sprouted, scalded and served with meals in winter time as 
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a green vegetable.” Also mentions “natto, tofu, miso, yuba, 
and shoyu.” When making tofu: “The fi ltrate is a white, 
opaque, milky liquid with a taste similar to malt. This soy 
bean milk has a composition nearly the same as that of cow’s 
milk” (as shown in a table) (p. 498-99).
 “The soy beans are sometimes roasted and then used as 
a substitute for coffee” (p. 499)
 “The fact that the soy beans contain little or no starch 
suggested to Dujardin-Beaumetz that they be used as a 
food for diabetics. The soy bean fl our has been placed on 
the American market, but was withdrawn owing to the fact 
that according to the manufacturers it contained 8 per cent. 
carbohydrate. It contains much less carbohydrate, however, 
than any of the other diabetic foods.”
 “As regards the use of the beans in infant feeding it 
seemed to me that soy bean gruel or milk, either alone or 
with cow’s milk, might be of value in feeding several classes 
of cases, viz., of marasmus and malnutrition, as a substitute 
for milk in diarrhea, and in intestinal and stomach disorders, 
and in diabetes mellitus.”
 The writer had hoped to conduct experiments and make 
a more complete clinical report but several misfortunes 
attended his efforts to secure the beans. “My fi rst crop was 
eaten by rats, my second moulded in the pods owing to some 
unusually damp weather, and insects ate about two-thirds of 
my last crop. Fortunately, the beans may now be obtained 
from Messrs. T.W. Wood & Son, Richmond, Virginia.
 “So far the gruel has been prepared by soaking the beans 
over night, stirring to remove the envelope surrounding 
the bean. Three times the amount of water is added to the 
beans and they are boiled until a smooth gruel results. This 
is strained if necessary [to make real soymilk]. This has the 
odor and taste of malt, but with the addition of a little salt is 
well taken, especially after the fi rst bottle or two. The gruel 
is retained unusually well and seems to be easily digested. 
The stools are not more frequent than with other foods. The 
stools are light brown in color like those from malted milk. 
This soy bean gruel has nearly the same food value as milk 
and for certain children may need further dilution. About 
the same size feedings should be used as if milk were being 
given. Five percent sugar may be added to increase the fuel 
value.
 “I have not used the beans in a suffi ciently large number 
of cases nor over suffi cient periods of time to justify any 
further statements at this time, but I do feel that properly 
used they will be a most valuable addition to the dietary of 
the sick infant. Grinding them to a bean meal would simplify 
matters very much, and, if success attends their use, a soy 
bean meal could easily be prepared.
 “I hope to be able to make a second report at the next 
meeting and have called your attention to the bean in hope 
that other members may try them and report at the same 
time.”
 Note 2. This is the earliest document seen (Aug. 

2020) that suggests the use of a soybean preparation as an 
alternative to milk for infants who do not tolerate cow’s 
milk.”
 Note 3. This is the earliest document seen (Aug. 2003) 
concerning the actual feeding of soymilk to infants or 
children, or concerning a soy-based infant formula. The 
author was the world’s fi rst pediatrician to use soybeans in 
infant feeding, and did the fi rst U.S. studies with soyfoods 
and human nutrition.
 Note 4. This is the earliest English-language document 
seen (Aug. 2013) that uses the term “substitute for milk” to 
refer to soymilk.
 Note 5. This is the earliest English-language document 
seen (Nov. 2002) that uses the word “malnutrition” in 
connection with soyfoods.
 Note 6. Pediatrician Herman F. Meyer (1960, p. x) 
published a long poem by Dr. John Ruhräh titled “A Simple 
Saga of Infant Feeding,” which described the history and 
present status of infant feeding. Meyer described Ruhräh as a 
“philosopher, teacher, poet, pediatrist [pediatrician] and able 
historian.” 
 The following photo of Dr. John Ruhräh (1872-1935) 
was taken in about 1914. Born in Chillicothe, Ohio, he 
was a graduate of the College of Physicians and Surgeons 
(Baltimore, 1894), did post-graduate work at Johns Hopkins, 
the Pasteur Institute, Paris (1897), and in other European 
schools (1900-1901), and was quarantine physician of the 
port of Baltimore (1898-1900), where he became Professor 
of pediatrics in the University of Maryland Medical School 
and in the College of Physicians and Surgeons. 
 His autograph is shown below his photo. Address: M.D., 
Baltimore, Maryland.

836. Guthrie, F.B. 1909. Pea-nut and bean cakes. 
Agricultural Gazette of New South Wales 20(8):670-72. Aug. 
2.
• Summary: After discussing and analyzing the composition 
of pea-nut cake, the article continues: “A similar product 
[soybean cake] from China has come under our notice. It 
is obtained from a small green bean grown in North China 
and Manchuria. These beans are rich in oil, and the oil is 
expressed in stone-mills and presses and used as a lubricant 
and, in China, for cooking. The cake left after expressing 
the oil is pressed into large discs about 2 feet diameter and 6 
inches thick and weighing about 42 to 48 lb.
 “It is ground up and used in the East as a manure. It 
is also used, but less extensively, as a fodder. An analysis 
of a portion of one of these cakes shows it to be a highly 
nitrogenous food very similar in composition to the pea-nut 
cake.”
 A table shows the analysis of [soy] bean cake: Moisture 
14.52%, ash 5.16%, fi bre 4.03%, albuminoids 42.31%, 
carbohydrates 25.25%, ether extract (fat and oil) 8.73%. 
Nutritive value 87.3. Albuminoid ratio 1 to 1.06.
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 Note: The “small green bean” must be the soy bean, 
because the mung bean contains very little oil. Address: 
Australia.

837. Corps Gras Industriels (Les) (Paris). 1909. L’huile 
de soja et son infl uence sur le marché [Soybean oil and 
its infl uence on the market (Abstract)]. 36(3):34. Aug. 15; 
36(4):50. Sept. 1. [1 ref. Fre]
• Summary: This two-part article is a French-language 
summary of the following English-language article: Oil, 
Paint and Drug Reporter. 1909. “The soya bean and its 
probable effect on the markets.” 75(25):7-8. June 21.

838. Milling (Liverpool). 1909. A new British industry. Soya 
beans. Their cultivation and manufacture. Their wonderful 
food value. Great possibilities. 33(9):290, 292. Aug. 28. 
Also printed in 1910 as Soya Beans, a 27-page booklet 
by Northern Publishing Co. in Liverpool., Liverpool. 
Extensively quoted by Sawer 1910 (p. 27) and 1911 (p. 212). 
[1 ref]
• Summary: “The fi rms which fi rst entered the export trade 
in Soya beans in quantity were Messrs. Nathanson (Russia) 
and Messrs. Mitsui and Co. (Japan). Several English fi rms 
have also entered the trade, and among these must be 
mentioned Messrs. S. Macgregor and Co., and Messrs. 
Jardine, Mathieson [Matheson] and Co. We believe that 
Messrs. [John] Bibby, of Liverpool, were one of the fi rst 
British importers of Soya beans, that fi rm having received a 
considerable quantity last year [1908]. It was not until last 
Spring, however, that consignments arrived in this country in 
large cargoes. Up the present time the imports in 1909 have 
been estimated at about 300,000 tons. This is a large total for 
the fi rst year of general crushing, and shows that the trade is 
certainly to be largely increased, providing that Manchurian 
exporters can secure the beans, and of this there does not 
appear to be any doubt.”
 The yellow Sakura soybean variety shipped from Dalny 
appears to be the best quality and commands a price of 
about 2/6 per ton more than small yellow varieties such as 
the Harbin variety shipped from Vladivostok or the Hankow 
variety shipped from Shanghai. “The black Soya bean 
appears to be the richest in oil, while analysis proves it to 
contain a large percentage of albuminoids and phosphates.
 “The analysis of the ordinary yellow Soya bean, made 
by Mr. Alfred Smetham, F.I.C., F.C.S., of Brunswick 
Street, Liverpool, shows an average of about the following 
constituents:–Water 12 per cent., oil 17 per cent., 
albuminoids (protein) 38 per cent., carbohydrates 22 per 
cent., fi bre 5 per cent., ash 5 per cent., and sand 1 per cent...
 “Mr. Smethan, in a pamphlet he has prepared for the 
Annual Journal of the Royal Lancashire Agricultural Society 
for 1909, gives a number of analyses of Soya beans, besides 
the products of oil and fl our millers generally. Some of 
our readers will be interested to learn that the Chinese in 

Liverpool have regularly imported various kinds of Soya 
beans, which are sold in the Chinese shops for human food. 
We understand that the method of cooking them is very 
similar to the British plan of steeping and boiling dried 
peas. In China the beans, after having had the oil extracted 
from them, are used for feeding pigs and cattle, as well as 
for manuring the land. The beans have long been known 
in Japan, where they are made into a favourite condiment 
known by the name of Shoyu, the meal from the beans being 
mixed with meal from either wheat or barley.”
 The oil is of a superior kind and fi nds a ready sale 
at high prices for a great variety of purposes, including 
the manufacture of margarine and other edible goods, the 
manufacture of fi ne toilet soaps and paint oils. Note 1. This 
is the earliest document seen (May 2020) concerning the use 
of soybean oil in margarine.
 “We hear that the Japanese are extracting the caseine 
[casein] from Soya beans, using it as a substitute for milk. It 
is said that this vegetable milk is produced by extracting the 
juice. The preparation, according to the Java Times, is a very 
popular drink among the poorer classes of China and Japan. 
In making the milk the beans are fi rst softened by being 
soaked and then boiled in water. The liquor is secured by 
straining and is similar to cow’s milk in appearance, but has 
a different composition, which renders it highly suitable for 
use in tropical countries...
 “The most interesting use to which the bean can be 
put, from a corn miller’s point of view, is the production 
of fl our for bread-making purposes. This has been done by 
a Hull fi rm who recommend that the Soya fl our be mixed 
with wheat fl our in the proportion of one of the former and 
four or fi ve of the latter. We have obtained a sample of Soya 
fl our and blended it with white fl our. After baking a loaf it 
was seen that the top broke but the crumb was all that could 
be desired. The fl avour of the loaf was superior to that of 
average brown bread. The Soya fl our cannot be bleached; 
therefore, it would not be suitable for white bread making. 
We think that a proportion of Soya fl our might be blended 
into the millers’ brown meal with advantage, because of its 
great food value and its fl avour. Further mention is made of 
Soya beans and fl our in our editorial notes.
 “Just as we go to press a gentleman called at this offi ce 
and showed us a Soya bean pod which had been plucked 
from plants raised in South-West Lancashire [England]. It 
was fully ripe and contained four beans... Soya beans, he 
informs us, have been grown before in this country as an 
experiment though without much success.”
 Note 2. This is the earliest document seen (March 
2014) that mentions Mitsui & Co. (a major Japanese trading 
company) in connection with soybean exports to England.

839. Tropenpfl anzer (Der) (Berlin). 1909. Die Soja-Bohne 
[The soybean]. 13(8):388-90. Aug. [2 ref. Ger]
• Summary: Compare this with the detailed article by Prof. 
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Fesca on the same subject in Tropenpfl anzer, Aug. 1898, p. 
233.
 After the Russo-Japanese War, large amounts of soybean 
products entered Tsingtau [Qingdao]; they were cultivated 
in Manchuria and exported through Newchwang [Yingkou]. 
The export of soybeans and soybean oil was limited almost 
entirely to China proper; only small amounts were exported 
to Japan. However very large amounts of soybean cakes–
almost 80%–were exported to Japan, with the rest going to 
south China.
 Soybeans are also exported to central Europe. The 
soybean differs from other beans in its much larger contents 
of oil (roughly 10 times as much) and protein. A table gives 
the chemical composition of soybean seeds. In 1908 the 
Chinese province of Kwangtung in Swatow, which has a 
shortage of animal manure, imported more than 2½ million 
piculs of soybean cake for use as fertilizer.
 Soybeans are widely used in China to make foods, such 
as tofu (Bohnenkäse), soy sauce and soybean oil.
 The prices of various soy products in Tsingtau are 
given: Soybeans, soybean oil, soybean cake. The freight to 
Hamburg for soybeans and soybean oil is given; soybean 
cakes are not yet imported to Europe. The export tariff for 
each of the three is given, as well as the landed price in 
Hamburg.

840. Gordon, E.L.S. 1909. Manchuria. Bean industry: 
Manufacture of bean cake, oil and soap. Board of Trade 
Journal (London) 66:645. Sept. 23. [1 ref]
• Summary: “It may be well to give a word of advice to 
those who may be desirous of engaging in the bean trade 
at Dairen. Most of the beans sent down to Dairen come 
from the districts north of Mukden, Changchun [probably 
Ch’ang-ch’un, capital of Kirin province] being the principal 
market. People will only incur losses if they merely have an 
offi ce in this port and buy beans in the local market; it will 
be essential for them to travel in the interior and visit the 
country markets to make economical purchases.”
 Bean cake and bean oil: A chemical analysis of bean 
cake as it is presently prepared shows that it contains 
16.9–19.19% water, 9.18–9.76% oily substances, and 
40.98–45.00% albuminous substances. “By the present 
method, using hand presses, the amount of oil extracted from 
the beans is about 8 per cent. At one mill in Dairen, which 
is fi tted with hydraulic presses, nearly 10 per cent. can be 
obtained. The quantity of oil in the soya bean is from 16 to 
17 per cent., and by improved processes it should be possible 
to extract practically the whole of this, and still make from 
the fragments as good a quality of bean cake for fertilising 
purposes as is made now.
 “In 1907 there were at Dairen two large Japanese mills 
for the manufacture of bean cake, in one of which steam is 
used as the motive power, while in the other electricity has 
been adopted, and a few Chinese mills where the old native 

method has been retained. During 1908 some 17 Chinese 
factories have been added, and more are in contemplation. 
The increase is likely to continue, though possibly not to the 
same extent, for economic reasons...
 “The manufacture of soap from bean oil has been tried 
with good results. The soap is easily soluble in hard water. A 
cake made in the laboratory at Dairen weighs nearly 2½ ozs. 
troy, and the cost of manufacture, including wrapping and 
scenting, is said to be not more than ½d. per cake, or 2½d. 
per lb.”
 Note: This is the earliest document seen (Sept. 2003) 
which states that hydraulic presses are now being used in 
Manchuria or China–by one mill at Dairen.
 Summarized in the Indian Trade Journal. 1909. Oct. 14. 
p. 45, and in Tropical Agriculturist. 1909. Sept. 15. p. 212. 
Address: Acting British Vice-Consul, Dairen.

841. Hansson, Nils. 1909. Värdet af sojakakor och 
sokamjöl vid utfodringen af mjölkkor [Value of 
soybean cake and meal in the feeding of milk cows]. 
Meddelande fran Centralanstalten for Foersoeksvaesendet 
pa Jordbruksomradet (Stockholm) No. 15. 51 p. 
Husdjursafdelningen No. 2. Includes 16 pages of tables. 
English-language summary in Experiment Station Report, p. 
477. [13 ref. Swe]
• Summary: An account of experiments conducted in 
Sweden on the use of sunfl ower cake, soybean meal and 
soybean cake in the feeding of milking cows.
 Carson (1909, p. 26-27) states: “The following is 
a translation of an article by Nils Hansson, manager of 
a department of the Central Institute for Agricultural 
Experiments and member of the Swedish Academy of 
Agriculture, relative to soya meal and cake, which shows 
how these products are viewed in this country:
 “’During the last few months the Swedish market has 
received two kinds of cattle feed, of which larger shipments 
are on the way, from England. Both are preparations of the 
soya bean. The soya bean, which contains about 18 per cent 
fat and 33 per cent raw protein, is now shipped to Europe, 
chiefl y to Hull, England, where the fat is taken out either by 
pressure or by extraction, and either meal or cake obtained 
as by-product. The meal is, as a rule, the ultimate product 
when the extraction method is used. For this reason the meal 
contains very little fat, only from 1 to 2 per cent, while the 
cakes, which are obtained by the pressing method, usually 
contain from 4.5 to 5 per cent fat.
 “’The soya meal is offered for sale in our market under 
different names, such as soya meal, bean mash, and bean 
gluten feed. It is yellowish brown in color, in appearance it is 
most like gluten feed, and it has an agreeable smell and taste.
 “’The soya cakes resemble corn cakes, but have a little 
more greenish color. The samples received up to date seem 
to be of prime quality, and the hardness of the cakes indicates 
that they can be easily kept in stock without deterioration.
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 “’I have succeeded in getting samples and analyses 
of these new feed stuffs from different parts of Sweden. 
Analyses of six samples of soya meal show the following 
average percentages of content: Water, 10.52; raw protein, 
44.50; raw fat, 4.70; carbohydrates, 34.96; ashes, 5.27.
 “’These analyses show a very good uniformity as to 
the composition of the two feed stuffs. It is only the higher 
percentage of fat that gives the cakes a higher value than the 
meal, but this, to a certain extent, is offset by a somewhat 
lower percentage of carbohydrates...
 “’The soya products offered here are at a price fully as 
low as the price of our usual oil cakes. From this point of 
view there is, therefore, no hindrance for our farmers to use 
the new feed stuffs; the only thing necessary is to fi nd out 
how they can be used to best advantage...
 “’The animals kept at the Central Institution for 
Agricultural Experiments have lately, as a trial, been fed with 
soya meal as well as soya cakes. These experiments are still 
in a preliminary stage, but they have shown that the cows 
eagerly consume both products. Of soya meal the daily ration 
per animal has been raised to 2 kilos (4.4 pounds), and no 
unfavorable dietetic infl uence has been noticed. Neither has 
any unfavorable result been perceived with reference to the 
quantity or quality of the milk.’” A table (p. 21) concerns 
soybean meal or cake and milk production.
 Note 1. This is the earliest document seen (Jan. 2002) 
concerning soybean products (soybean cake and meal) in 
Sweden (one of three documents); soybeans as such have not 
yet been reported.
 Note 2. This is the earliest document seen (Aug. 
2015) that contains the terms “bean gluten” or “bean 
gluten feed.” Address: Föreståndare for Centralanstaltens 
Husdjursafdelning, Sweden.

842. Piper, Charles V.; Nielsen, H.T. 1909. Soy beans. 
Farmers’ Bulletin (USDA) No. 372. 26 p. Oct. 7. Revised in 
1916. [10 ref]
• Summary: Contents: Introduction. Climatic and soil 
requirements of soy beans. Varieties of soy beans (12): 
Mammoth (yellow); Hollybrook (yellow); Ito San (yellow); 
Guelph (green); Buckshot (black); Ogemaw (brown); 
Wisconsin Black; Wilson (black); Meyer (mottled black 
and brown); Austin (greenish yellow); Haberlandt (yellow); 
Riceland (black). The culture and planting of soy beans. The 
inoculation of soy beans. Soy beans for hay: Curing the hay. 
Soy beans for pasturage. Soy beans in mixture: Soy beans 
and cowpeas, soy beans and sorgo, soy beans and millet, soy 
beans and corn. Soy beans for ensilage. Soy beans for grain. 
Soy beans in rotations. Feeding value of soy beans: Feeding 
value for sheep, feeding value for dairy cows, feeding value 
for hogs. Storing soy-bean seed. Comparison of soy-bean 
grain and cotton-seed meal. Comparison of soy beans and 
cowpeas. Summary.
 The bulletin begins: “The soy bean, also called the 

‘soja bean’ (fi g. 1), is a native of southeastern Asia, and has 
been extensively cultivated in Japan, China, and India since 
ancient times. Upward of two hundred varieties are grown 
in these countries, practically every district of which has 
its own distinct varieties. The beans are there grown almost 
entirely for human food, being prepared for consumption 
in many different ways. Their fl avor, however, does not 
commend them to Caucasian appetites and thus far they have 
found but small favor as human food in either Europe or 
America.
 “As a forage crop, however, soy beans have become 
of increasing importance in parts of the United States, 
especially southward. They have been tested at most of the 
State agricultural experiment stations, and it is clear that 
their region of maximum importance will be south of the 
red clover area and in sections where alfalfa can not be 
grown successfully. They thus compete principally with 
cowpeas, but as cultivation is usually required they fi ll a 
somewhat different agricultural need. Their culture has 
greatly increased in recent years, especially in Tennessee, 
North Carolina, Virginia, Maryland, Kentucky, and the 
southern parts of Illinois and Indiana [though no statistics 
are given]. It seems certain that the crop will become one 
of great importance in the regions mentioned and probably 
over a much wider area. The earlier varieties mature even in 
Minnesota, Ontario [Canada], and Massachusetts.”
 “Soy beans are also decidedly drought resistant, much 
more so than cowpeas, and but for the depredations of 
rabbits would be a valuable crop for the semiarid West. 
Rabbits are exceedingly fond of the foliage, and where they 
are numerous it is nearly useless to plant soy beans unless 
the fi eld can be inclosed [sic] with rabbit-proof fencing.”
 At the present time seven varieties of soy beans are 
handled by American seedsmen: Mammoth (yellow seeds), 
Hollybrook (yellow), Ito San (yellow), Guelph (also called 
Medium Green, Medium Early Green, Large Medium 
Green), Buckshot (black; a very early variety handled by 
northern seedsmen), Ogemaw (brown), and Wisconsin 
Black. A detailed description, with a photo showing the seeds 
and pods, is given of each. The best of the new varieties, 
most of which will be available in 1910, are: Wilson (black), 
Meyer (mottled black and brown), Austin (yellowish green), 
Haberlandt (yellow; the seed is considerably larger than that 
of any of the other yellow-seeded varieties), and Riceland 
(black).
 “During the past three years more than two hundred 
additional varieties have been introduced from China, Japan, 
and India, most of which have already been suffi ciently 
tested to give some idea of their value. Many of the new 
varieties are so superior in various respects that they are 
certain to replace all of the above-named varieties except 
Mammoth and, perhaps, Ito San.”
 A table (p. 23) gives a nutritional analysis of seven 
varieties of soy beans: Austin, Ito San, Kingston, Mammoth, 
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Guelph, Medium Yellow, Samarow.
 Illustrations (line drawings) show: (1) A typical soy-
bean plant with leaves, pods, roots and nodules (p. 5, by 
Boetcher).
 (2) A bunching attachment on an ordinary mower for 
bean harvesting (p. 19). Photos show: (1) A plant of the 
Mammoth variety of soy bean (p. 6). (2) Seeds and pods 
of seven varieties of soy beans (full size; p. 8). (3) A man 
standing in a fi eld of the Mammoth variety of soy bean in 
North Carolina (p. 9).
 (4) Roots of a Mammoth variety of soy bean with 
characteristic nodules (p. 13).
 Note 1. This is the earliest document seen (Nov. 2016) 
stating that USDA has tested nearly 200 soy bean varieties 
during the past three years.
 Note 2. This is the earliest publication seen (April 1917) 
in which H.T. Nielsen is an author.
 Note 3. This is the earliest publication seen about 
soybeans (April 1917) in which H.T. Nielsen is an author. 
Address: 1. Agrostologist in Charge; 2. Scientifi c Asst. Both: 
Forage Crop Investigations, USDA Bureau of Plant Industry, 
Washington, DC.

843. Edie, E.S. 1909. Cultivation and uses of soya beans. 
Liverpool University, Institute of Commercial Research in 
the Tropics, Bulletin 1(1):1-7. Oct. 8. [1 ref]
• Summary: An excellent article. Contents: Introduction. 
Uses of the soya bean: Forage, hay, ensilage, soya oil, soya 
milk, a type of cheese made from soymilk [tofu], soya meal 
[fl our]; use of soya bean oil for soap, illumination, paints and 
other industrial products, soya bean meal used as a fertilizer 
on Chinese sugar plantations, soya beans as a legume for 
enriching the soil with nitrogen, planting between rows of 
maize. Cultivation of soya beans. Varieties of soya beans.
 “The Soya bean (Glycine hispida) is a native of South-
eastern Asia, where it has been cultivated for centuries 
in China and Japan. It was introduced at a later period 
into India, and arrived in England towards the end of the 
eighteenth century. A considerable number of experiments 
were carried out with the plant were carried out in Austria 
about thirty years ago, but it is only quite recently that it has 
become an article of commercial importance in Europe.”
 After discussing uses as hay and silage: “It is in the bean 
itself, however, that the chief value of the Soya plant lies. As 
food for man and domestic animals it is used to a very large 
extent in the East. In some parts of China the bean forms 
one of the staple articles of food, and it is cooked much as 
beans and marrowfat peas are, and also in soups and other 
forms. The oil is used largely for making salads and sauces, 
and is also mixed with fl our in the manufacture of cakes. Mr. 
Turner tells me that the Chinese extract casein from the bean, 
and I have also seen this stated elsewhere.
 “A liquid closely resembling cow’s milk is prepared 
from Soya beans in Japan.” The process is described. “This 

condensed product is of considerable value as a food, but it 
is unsuitable for the use of infants. This “Soya Milk” is also 
used in the preparation of a kind of cheese” [tofu]. Note 1. 
This is the earliest English-language document seen (Aug. 
2013) that contains the term “Soya milk.”
 “Soya bean meal is now use in the manufacture of 
biscuits, and for mixing with fl our for making brown bread 
in this country. In some parts of the Continent Soya meal is 
now being used in preference to rye meal for making bread.”
 “One of the most valuable products of the Soya plant 
is the oil. As mentioned before, it is used largely for eating 
purposes in the East, and Mr. Turner tells me that on the 
Continent a greater percentage of Soya oil than of Copra oil 
is allowed in the manufacture of margarine.
 “Soya oil is largely used for soap making in the East, 
and I understand that it has recently been tried with very 
good results in this country also.
 “As a considerable proportion of oil is left behind in the 
cake after expression of the oil, it may be more profi table to 
extract the oil by solvents such as naphtha and use it all for 
manufacturing purposes, as extraction by means of naphtha 
renders the oil unsuitable for edible purposes.
 “In the East Soya bean oil is used as an illuminant 
and also in the manufacture of paints. The oil has a 
comparatively high iodine value, which is an index of the 
drying quality of an oil of that class.” Note 2. This is the 
earliest English-language document seen (Sept. 2016) which 
states that soya oil can be used in paints (or other coatings) in 
connection with its iodine number.
 Cultivation: “Recently the question of raising this crop 
in various British colonies has been discussed. In most of 
the African colonies, including West Africa, the Soya bean 
would probably be successfully grown, and in rotation with, 
or along with maize and other crops, its cultivation would 
be a very profi table investment. I have seen samples of 
Soya beans at least three years old, which showed no signs 
of weevilling or deterioration in any way. Cargoes of the 
beans shipped from Vladivostock [Vladivostok] and Dalny 
to Hull and Liverpool are stated to have arrived in perfect 
condition.”
 Varieties: A table (p. 6) gives a nutritional analysis by 
S.H. Collins of “a sample of Chinese yellow Soya beans.” 
Moisture: 10.23%. Oil 15.62%. Albuminoids 37.54%. 
Carbohydrates 27.27%. Woody fi bre 5.02%. Ash 4.32%.
 “I have analysed samples of fi ve distinct varieties of 
Soya beans, some of which were obtained from the shop of 
a Chinaman who sells them to the Chinese in Liverpool for 
food. I do not, of course, know the age of the samples, nor 
their source...” After describing the shape and color (2 green, 
2 brown, 1 black) of each, and noting that No. 4 came from 
Hong-Kong, he gives a nutritional analysis of each in tabular 
form, and the weight of 20 seeds of each in grams.
 “In conclusion I have to thank Mr. A. Grenville Turner, 
Grain and Seed Broker, member of the Liverpool Corn Trade 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    437

© Copyright Soyinfo Center 2021

Association, for much valuable information regarding the 
Soya beans and for his kindness in obtaining samples for 
me. I am also largely indebted to an excellent article on Soya 
beans in the Natal Agricultural Journal, November, 1908.
 “Since the above was written I have been enabled, 
through the kindness of Sir Alfred Jones, to analyse a sample 
of yellow Soya beans grown in West Africa from seed sent 
out by him early this summer.” A table shows the analysis. 
Moisture: 10.52%. Oil 17.26%. Albuminoids 36.05%. 
Carbohydrates 26.16%. Woody fi bre 5.39%. Ash 4.62%.
 “The results show that in the fi rst season at least the 
Soya bean underwent no deterioration in West Africa, and 
the plants also came rapidly to maturity.”
 Also published in 1909 as a 7-page booklet by C. 
Tinling & Co., Liverpool. Also published in 1911 Spanish 
by: Mexico. Ministerio de Fomento, Colonización e 
Industria under the title “Explotación de la soya,” by E.S. 
Edic [sic, Edie]. The last line of the article seems to say 
that the author is at the central agricultural station (Estación 
Agrícola Central).–San Jacinto [probably in or near Mexico 
City], January 1911. Address: M.A., B.Sc, Liverpool Univ.

844. Indian Trade Journal (The) (Calcutta). 1909. The soy 
bean industry. 15(185):45. Oct. 14. Summarized in Tropical 
Agriculture (Sept. 1910, p. 212). [2 ref]
• Summary: This is a reprint of: Gordon, E.L.S. 1909. 
“Manchuria. Bean industry: Manufacture of bean cake, oil 
and soap.” Board of Trade Journal (London) 66:645. Sept. 
23.
 Note: This is the earliest document seen (Dec. 2005) 
with the term “soy bean industry” (or “soy-bean industry” or 
“soya bean industry”) in the title.

845. Gordon, E.L.S. 1909. Report for the year 1908 on 
the trade and navigation of the port of Dairen (Dalny). 
Diplomatic and Consular Reports, Annual Series (Foreign 
Offi ce, Great Britain). No. 4372. 18 p. For the year 1908.
• Summary: The 1st map shows the “Kwantung Leased 
Territory” (Dairen consular district), a long peninsula 
including Dairen and Port Arthur, which are connected by the 
South Manchuria Railway. A 2nd map, “Sketch map of part 
of Manchuria,” shows the four three railways, plus major 
cities and towns, crops, and rivers: (1) South Manchuria 
Railway; (2) Chinese Eastern Railway; and (3) Chinese 
Imperial Railway.
 Currency (p. 3): In ports other than Dairen, dealings 
with the Chinese are based on taels and copper cash, the 
amount of cash taken for each tael differing at each port. But 
“at Dairen, there are no taels or cash. The Chinese Imperial 
Maritime Customs of course make up their statistics in 
Haikwan taels, but the business here is all done in Yokohama 
Specie Bank Newchwang notes known as silver yen...” A 
table shows the value of Haikwan tael, gold yen, and silver 
yen in shillings and pence for 1907 and 1908.

 Pages 3-4 state that “soya beans which come down from 
the north are made up in bags, each of which weighs from 
185 to 200 lbs. avoirdupois. Bean cakes are reckoned by 
pieces, weighing nearly 60 lbs. apiece.” A table defi nes the 
following weights and measures: Chinese: catty, picul, li, 
mow. Japanese: kin, ken (6 shaku), ri, tsubo, koku (liquid and 
dry), 1 S.M.R. ton (2,000 lb).
 The section titled “Possible industries” contains 
subsection III on “Bean cake and bean oil” (p. 6). A table 
gives the chemical composition of 3 samples of bean cake. 
“By the present method, using hand presses, the amount of 
oil extracted from the beans is about 8 per cent. At one mill 
in Dairen, which is fi tted with hydraulic presses, nearly 10 
per cent. can be obtained. The quantity of oil in the soya 
bean is from 16 to 17 per cent., and by improved processes 
it should be possible to extract practically the whole of this, 
and still make from the fragments as good a quality of bean 
cake for fertilising purposes as is made now.”
 The section titled “The South Manchuria Railway” 
states (p. 6-7): The work of broadening the main line of the 
South Manchuria Railway and its Fushun and Newchwang 
branches from the 3 feet 6 inches gauge to the standard 
gauge of 4 feet 8½ inches was completed by the end of 
April, 1908. A new and improved system of trains was 
introduced, and a revision of fares and traffi c rates, in most 
cases involving a reduction, has been effected. As a result the 
complaints that were so rife during 1907 are no longer heard, 
and both traders and passengers seem generally satisfi ed with 
the treatment accorded to them. In October express trains 
composed of Pullman dining and sleeping cars commenced 
to run between Dairen and Changchun, the northern 
terminus, twice a week, covering the distance of 437½ miles 
in 21 hours. This time is to be shortened during 1909 to 18 
hours, and no doubt further accelerations will follow and the 
express run oftener.
 “With the completion of the reconstruction of the main 
line, the work of doubling the tracks between Dairen and 
Suchiatun, a distance of 238 miles, was commenced, and is 
to be fi nished in the autumn of 1909.”
 The section titled “Exports” contains long subsections 
on [Soya] “Beans” and Bean cake” (p. 10-13). In the 
fi rst subsection we read: “Towards the end of 1908 was 
commenced a trade in beans with the United Kingdom and 
Europe, which promises to have a great effect on this part of 
China, and, in view of the great possibilities of this trade, the 
following, taken from a report which appeared in the local 
newspapers some little time ago, may prove of interest.”
 There follows the full-text of a 3-page article on 
production and exports of soya beans in 1907 and 1908.
 The subsection on “Bean cake” states: “In 1907 there 
were at Dairen two large Japanese mills, in one of which 
steam is used as the motive power while in the other 
electricity has been adopted, and a few Chinese mills where 
the old native method has been retained. During 1908 some 
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17 Chinese factories have been added, and more are in 
contemplation. This increase is likely to be sustained, though 
possibly not in the same proportion. A better price can be 
obtained for bean cakes made here than for those brought 
down from the interior, as the latter are apt to get damaged in 
the course of transportation, and the demand for bean cake as 
manure in other countries is steadily increasing.”
 Annex 1 (p. 14) gives the value of imports to Dairen 
during 1907 and 1908. In 1908 the value of soy [sauce] was 
£27,431 and of miso was £5,422.
 Annex 2 (p. 16) gives the value (in British pounds 
sterling) of exports from Dairen during 1907 and 1908. 
[Soy] Beans: £658,135 / 1,000,948. Bean cake: £488,997 / 
865,480. Bean oil:–/ £27,284. Address: Mr., Acting Vice-
Consul [for Great Britain to Japan].

846. Chemical Trade Journal (Manchester, England). 1909. 
Consular notes: Dairen [Manchuria] (Japan). Bean cake and 
bean oil. 45(1170):429-30. Nov. 6.
• Summary: A table gives the composition of three samples 
of [soy] bean cake made using hand presses. “The quantity 
of oil in the soya bean is from 16 to 17 per cent.” The 
constituents are: Water. Oily substances (range: 9.18 to 
9.76%). Albuminous substances. Carbohydrate. Fibre, 
vegetable. Ash.
 “Soap: The manufacture of soap from [soy] bean oil has 
been tried with good results. Its chief characteristic is that it 
is easily soluble in hard water. A cake of the soap made in 
the laboratory here weighs only 2½ ozs. troy, and the cost 
of manufacture is said to be not more than ½d., including 
wrapping and scenting, or at the rate of 2½d. per lb.”

847. Indian Trade Journal (The) (Calcutta). 1909. Indian soy 
beans. 15(189):145-46. Nov. 11. Summarized in Agricultural 
Journal of India (Calcutta) 5:375 (1910).
• Summary: “As long ago as 1885 the seed was tentatively 
grown as a possible food crop by the Agricultural 
Department at Nagpore; and the annual report of the 
agricultural stations in the Central Provinces, which has 
just issued, contains a reference to the cultivation of a small 
plot and to the absence of a local demand. Other provinces 
also made some experiments. In those days, the merits of 
the soy bean as a source of oil were scarcely recognised, 
and no demand for it on this account existed in western 
countries. Consequently the cultivator found small profi t and 
the agricultural authorities as little encouragement in their 
attempts. But the crop was never quite lost sight of...”
 Tables show: (1) Analyses of the moisture and oil 
content of 14 soybean samples grown from seed of Japanese 
origin at the Manjri Experimental Farm showed that the 
products are of good quality, with 6 samples containing 
more than 20% oil. “The crusher to whom the samples were 
submitted” commented that 11 of the 14 were distinctly 
good, and those containing more than 20% oil better in this 

respect than the best Sakura Manchurian beans.
 (2) The range of oil content of soy beans grown in 
fi ve countries or continents, as quoted by the Reporter on 
Economic Products: China 17.60 to 26.18. Japan 13.36 to 
25.55. Java 18.37 to 26.18. Europe 15.16 to 21.89. North 
America 18.42 to 19.52.
 (3) The yields per acre obtained in 1906-07 on various 
plots at the Manjri Farm averaged 660 lb, with a high of 
1,166 lb. Address: India.

848. Manchester Guardian (England). 1909. The soya bean 
of China: A Manchester exhibition. Nov. 19. p. 14.
• Summary: “Mr. Cavendish E. Liardet has in the rooms 
of the Manchester Chamber of Commerce an exhibition of 
various things illustrative of Chinese industry, but the chief 
place among them is given to the soya bean and its products. 
The soya bean, which grows freely in many parts of China, 
is not unlike our English pea in shape, size, and in the fact 
that it grows in a pod. It is rich in albuminoids and oil. An 
analysis of the yellow variety gives:–Water 12 per cent, oil 
17 per cent, albuminoids 38 per cent, carbo-hydrates 22 per 
cent, fi bre 5 percent, ash 5 per cent, and sand 1 per cent. It 
is much used in China for human food, and its use in this 
country in food products is becoming greater, as is shown by 
the steadily increasing imports. Cattle-cake makers are the 
greatest users so far, but the bean ‘fl our’ has been used with 
wheat fl our for biscuit making and bread making. Mr. Liardet 
has also tried the effect of roasting the bean and using it with 
coffee. The oil obtained from the bean is of a good kind, and 
is readily saleable among soap, paint, and lubricating oil 
makers.”
 Note: The term “Cattle-cake” (chiefl y British) refers to a 
concentrated feed for cattle, processed in the form of blocks 
or cakes.

849. Mark Lane Express Agricultural Journal and Live Stock 
Record (Farmer’s Express, London). 1909. Fertilizers and 
feeding stuffs: Soya bean cake. 102(4078):573. Nov. 22.
• Summary: Notes on the growing importance of soya bean 
cake as a feed, plus analyses of the bean and cake. Though 
British farmers are generally very conservative, they are 
quick to recognize a good deal. “For instance, a year ago 
the soya bean was practically unknown in this country; 
botanists were about the only people who could have given 
any information on the subject, and yet to-day, within the 
comparatively short period of twelve months, the product 
of the bean, soya bean cake, is being used on hundreds of 
farms.”
 “If we turn to the Mark Lane Express Market 
Supplement of the 8th of this month, we fi nd quoted–Soya 
Cake, English, prime:” £6 17 shillings. “Cottonseed Cake, 
decorticated, English, prime:” £8 11 shillings.
 Note: These prices are probably per ton.
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850. Tropical Life (England). 1909. The soy or soya beans 
(Glycine hispida). 5(11):181. Nov. [3 ref]
• Summary: The soya bean “has long been familiar by 
name to British cooks, because it furnishes the condiment 
called ‘soy,’ which forms an ingredient of several soups and 
sauces. It is considered the most nutritious of all leguminous 
vegetables...”
 “The beans can be cooked in the green pod, like French 
beans, or the dried beans may be treated like haricots.”
 “The Imperial Institute, always on the alert to push 
the interests of this country, has already brought the matter 
of soy-bean cultivation to the notice of various Colonial 
Governments and experiments are now in progress at the 
Cape of Good Hope, Natal, East Africa, and the Gambia.”
 A table gives the chemical composition of four different 
soy bean varieties. One of these, a yellow variety, was grown 
in West Africa.

851. Hexamer, Oscar Charles; Cuthbert, Harry Holmes. 
1909. Improvements in or relating to the manufacture of 
fl our, bread and similar food stuffs. British Patent 28,033. 5 
p. Date of application, 1 Dec. 1909. Complete specifi cation 
left 12 May 1910. Accepted 1 Dec. 1910.
• Summary: The process consists in producing fl our for use 
in the manufacture of bread, etc., from pulse or leguminosae 
by the removal of starch or carbohydrates therefrom. This 
invention “has particular reference to the preparation of such 
food stuffs from a fl our which will be benefi cial to persons 
suffering from diabetes.” The seeds from which this fl our is 
produced should “contain a high percentage of albuminoids 
and a comparatively low percentage of carbohydrates. 
This class of raw material is typifi ed by the soya-bean, and 
when reference is made in the specifi cation to soya beans 
it is intended to refer to such pulse or leguminosae referred 
to in the foregoing.” “Preferably the raw pulse chosen is 
one which contains, as in the case of soya beans, a small 
percentage of oil; this oil having value as an aperient” [gentle 
laxative].
 For instance, soya beans are dried by heating and then 
ground. After the husks have been removed by sifting, the 
fl our is mixed with water and boiled for a period of time 
suffi cient to burst the starch cells. The liquid portion is then 
drained off, and the residual paste is washed with cold water 
until all starch has been removed. The paste is now dried 
and the cake or coarse powder is ground. A small quantity of 
pancreatin may be added to the resulting fl our.
 “For making cakes out of this fl our which is an anti-
diabetic fl our, the following is found to give a good mixture: 
4 ozs. butter, 3 eggs (6 ozs.), ½ lb. fl our (produced in 
accordance with this invention).” Also use a little baking 
powder (2 parts cream of tartar, 1 part bicarbonate of soda) 
plus a little saccharine.
 Note. This is the earliest English-language document 
seen (Jan. 2019) that uses the word “powder” as one way 

to describe soy fl our. Address: 1. Confectioner, 160, Ebury 
Street, Pimlico, London, S.W., Confectioner; 2. Chemist, 7, 
Belgrave Mansions, Belgravia, London, S.W., Chemist.

852. London and China Telegraph (London). 1909. The soya 
bean. 51(2,415):1086. Dec. 6. [1 ref]
• Summary: “An exhibition of Soya beans and by-products 
from North China, together with photographs of the Soya 
bean industry, was held recently at the boardroom of the 
Manchester Chamber of Commerce. Explanations and full 
particulars of the industry were given by Mr. Cavendish 
Evelyn Liardet, lately returned form China.
 “At a recent meeting of the committee of the African 
Trade Section of the Incorporated Chamber of Commerce of 
Liverpool Mr. A. Grenville Turner delivered an interesting 
address on the cultivation and uses of the Soya Bean.
 “In the course of his address Mr. Turner said that it was 
estimated that this year’s crop of Soya beans is likely to 
exceed 1,000,000 tons. There were about 20 to 25 varieties 
of the beans, different in colours, size, and shape. The beans 
contained about 18 per cent of oil, and it was stated that 
refi ned Soya oil fetches to-day a higher price even than 
refi ned cottonseed oil. The soya bean, which is an edible 
bean and can be used in the same manner as marrowfat peas, 
can be utilised for a number of purposes.”
 “In America an attempt has recently been made there 
by certain dealers to place the Soya beans on the market as 
a new substitute for coffee, and sell it under other names 
at fancy prices. A sample of coffee specially ground from 
the Soya bean, at the suggestion of Sir Alfred Jones, was 
submitted, and created much interest. Mr. Turner stated that 
according to a recent report issued by the Department of 
Agriculture of the U.S.A., as Soya beans contain no starch, 
they have been recommended for food for people suffering 
from diabetes. Soya bean cake is used as manure on the 
sugar plantations of Southern China, and on the rush beds, 
from which Chinese matting is made. Mr. Turner also stated 
that the Japanese extract casein from the bean from which 
they make a milk, which is condensed. Cheese is also made 
from this milk.”
 Also contains a long summary of information on 
the uses of soya bean oil and cake published recently: 
“Cultivation and utilisation of the soy bean.” 1909. Bulletin 
of the Imperial Institute (London) 7(3):308-14.

853. Daily Consular and Trade Reports (U.S. Bureau of 
Manufactures, Department of Commerce and Labor). 1909. 
Soya Beans. Sweden. The fodder value of soya bean meal 
and cake (Document part). No. 3666. p. 8-9. Dec. 21. [1 ref]
• Summary: “In transmitting the following translation of an 
article on soya meal and cake, prepared by Nils Hansson, 
of the Central Institute for Agricultural Experiments 
[Sweden], Vice-Consul Wilhelm Hartman, of Gothenburg, 
reports that all foodstuffs are carefully tested in Sweden, 
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in order to fi nd their relative value and prices that can be 
profi tably paid therefor:” A detailed translation follows. A 
table shows the composition of “soya cake” [mechanically 
pressed] and “soya meal” [solvent extracted] based on 20 
analyses “made by the managers of the bureaus of chemistry 
located in the parts of the country where the soya feeds have 
already come to be extensively used.” The fi gures show the 
percentage composition of soya cake / soya meal. Water: 
11.11 / 11.56. Raw protein 43.29 / 45.48. Raw fat 6.10 / 1.88. 
Carbohydrates 34.04 / 35.33. Ashes: 5.46 / 5.75.
 “Lately soya-cake meal, sometimes called bean gluten 
feed, has also appeared in the market, and differs from 
ordinary extracted soya meal so far that it contains the same 
percentage of fat as soya cake.
 “By reason of their low percentage of cellulose, which, 
according to the tests, varies from 2.67 to 5.27 per cent, the 
soya foodstuffs are highly digestible. In this respect the soya 
cake seems to be somewhat better than the soya meal, but in 
comparison with other fodder stuffs both rank very high.”
 Note 1. This is the earliest English-language document 
seen (Sept. 2016) that uses the term “soya-cake” to refer to 
defatted, ground soybeans.
 Note 2. This is the earliest English-language document 
seen (Sept. 2011) that contains the term “soya foodstuffs.” 
Yet the term refers to feeds (for animals) rather than foods.
 “When the percentage of water has been low enough, 
neither soya cake nor soya meal has undergone any changes 
during four to fi ve months’ storage. On the other hand, two 
samples of meal which contained 15 per cent of water, and 
were kept for some time, got moldy and showed signs of 
decomposition. Therefore, buyers should be careful to see to 
it that the moisture does not exceed 13 or 14 per cent.
 “Feeding experiments: In the feeding experiments 
made, it has been shown that soya cake as well as soya meal 
are eagerly consumed by neat cattle, and daily rations as 
large as 3.3 to 4.4 pounds have not caused any unfavorable 
dietary effects. In this respect the soya fodder seems to have 
a slightly loosening [laxative] effect, comparable to that of 
good sunfl ower or peanut cakes.
 “Soya cake as well as soya meal has higher fodder value 
than ordinary sunfl ower cake, and, through experiments, 
it has been found that 0.09 kilo (1 kilo = 2.2 pounds) of 
soya cake, or 0.95 kilo of soya meal, is on average an 
equivalent substitute for 1 kilo of sunfl ower cake. On the 
two experimental farms the soya cake gave nearly identical 
results...
 “With reference to the infl uence of soya fodder stuffs on 
the percentage of fat in the milk, the results of experiments 
are confl icting. Some of them show decrease, others increase. 
If we compare the results here with the results obtained in 
Germany, we are inclined to believe that the soya feedstuffs 
have some tendency toward lowering the percentage of fat in 
the milk produced, still, not in such a degree as to be of any 
practical importance.

 “No change in the appearance or taste of the milk has 
been detected, but the churning tests made in the summer 
time have shown that the butter had a pronounced fodder 
taste when larger quantities of soya meal or cake were 
used. Therefore, at places where the milk is utilized for the 
production of butter, the daily ration of soya meal or cake 
given to each cow should not exceed one-half to three-
fourths kilo.
 “With the limitation required on account of the above-
mentioned unfavorable effect on the taste of the butter, 
soya meal and cake may be considered as good feedstuffs 
for milch cows, and deserve the farmers’ attention, as they 
can be obtained at a price somewhat lower than that for 
good peanut cake, and not appreciably higher than that for 
sunfl ower cake.” Address: Central Inst. for Agricultural 
Experiments, Sweden.

854. USDA Bureau of Plant Industry, Inventory. 1909. Seeds 
and plants imported during the period from January 1 to 
March 31, 1909. Nos. 24430 to 25191. No. 18. 73 p. Dec. 24.
• Summary: Soy bean introductions: Glycine hispida 
(Moench) Maxim.
 “24610. From Trenton, Kentucky. Purchased from Mr. 
S.J. Leavell. Received January 6, 1909. Trenton. ‘A brown-
seeded variety picked out of Mammoth by Mr. Leavell in 
1904, and in that year 12 plants produced 7 pounds of seed; 
in 1905 these 7 pounds produced 10 bushels; in 1906 Mr. 
Leavell reports that with exactly the same treatment it out-
yielded Mammoth by 50 percent. Seems like a promising 
variety.’” (H.T. Nielsen).
 24641-43. “From Taihoku, Formosa. Presented by Mr. I. 
Kawakami. Received January 21, 1909. The following seeds:
 “24641. Cream-yellow.
 “24642. Black, small.
 “24643. Black, very small.”
 24672/24711. “From India. Presented by J. Mollison, 
esq., M.R.A.C., Inspector-General of Agriculture in India, 
Nagpur, C.P. Received February 10, 1909. The following 
seeds (quoted notes by Mr. Mollison; descriptions of 
varieties by Mr. H.T. Nielsen):
 24672-2490.
 “24672. ‘Rymbai-ktung. From Khasi Hills, Assam.’ 
Similar to no. 18258a.
 “24673. ‘Bhatumsh (red). From Darjeeling, Assam.’ 
Light chocolate color, looks like no. 17852.
 “24674. ‘Bhatumsh (yellow). From Darjeeling, Assam.’ 
Straw-yellow with brown hilum.
 “24675. ‘Bhatwas. From Safi pur, Unao, U.P. [Uttar 
Pradesh].’ Black, small seed about the same size as Cloud, 
but rather more dull in color.
 “24676. ‘Bhatwas. From Hasangani, Unao, U.P.’ Black, 
looks like no. 24675, only seeds are shiny like Cloud.
 “24677. ‘Bhatwas. From Ranjitpurwa, Unao, U.P.’ 
Black, just like no. 24676, only seeds are a trifl e smaller.
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 “24678. ‘Chabeni khurti (spotted variety). From 
Hardupurwa, Teh Bidhanna, Etawah, U.P.’
 “24679. ‘Chabeni khurti (black variety). From Bant, 
Teh, Sadar, Etawah, U.P.’
 “24680. ‘Chabeni khurti (black variety). From Atsu, 
Teh, Auraya, Etawah, U.P.’
 “24681. ‘Bhatwas (mixture of spotted and black). From 
Mainpuri, U.P.’
 “24682. ‘Kali khurti, Chabeni khurti, Khajwa. From 
Mainpuri, U.P.’
 “24683. ‘Chabeni khurti (black variety). From 
Kilerman, Teh, Sadar, Etawah, U.P.’
 “24684. ‘Chabeni khurti (black variety). From Amapur, 
Teh, Kasaganj, Etawah, U.P.’
 “24685. ‘Chabeni khurti (black variety). From Aliganj, 
Etawah, U.P.’
 “24686. ‘Chabeni khurti Bhundadar (spotted variety). 
From Jalesar, Etawah, U.P.’
 “24687. Khajwa or kulti. From United Provinces.’
 “24688. ‘Bhatwas. From Cawnpore [Kanpur], U.P.’
 “24689. Bhatwas. From Nanbasta, Cawnpore, U.P.’
 “The preceding S.P.I. Nos. 24678 to 24679 are black, 
with small seed, about the size and shape of S.P.I. No. 20410. 
There is some slight variation in the size of the seed, but the 
entire lot might easily be taken for the same variety if judged 
by the seed only.
 “24690. ‘Bharat Safed. From Dehra Dun, U.P.’ Similar 
to S.P.I. No. 22901.”
 24693-24711. Japanese varieties of soy beans grown on 
Poona Farm, Bombay Presidency.
 “24693. Straw-yellow, with rather an indistinct hilum, 
quite similar to Manhattan, S.P.I. No. 17277.
 “24694. Straw-yellow, very similar to S.P.I. No. 24693; 
seeds may be a trifl e larger.
 “24695. Straw-yellow, seed very similar to Ito San, but 
the brown speck at end of hilum is very faint.
 “24696. Just like above, S.P.I. No. 24695.
 “24697. Similar to S.P.I. No. 20405.
 “24698. Olive-yellow, very similar to No. 20893a.
 “24699. Straw-yellow, seed about the size of S.P.I. No. 
17269.
 “24700. Pale straw-yellow, with a black hilum; seed 
about the size of Acme, S.P.I. No. 14954.
 “24701. Dirty olive-yellow, with slate-colored hilum; 
seed about the size of Ito San, but more globular.
 “24702. Straw-yellow, with very faint hilum; similar to 
Butterball, S.P.I. No. 17273, but seed rather smaller and not 
so bright in color.
 “24703. ‘Oylan Dai Dizen.’ Straw-yellow, very similar 
to Okute, S.P.I. No. 19986.
 “24704. ‘Gosha Dai Dizen.’ Very similar to S.P.I. No. 
24700.
 “24705. Light shade of chromium-green, similar in 
appearance to S.P.I. No. 17857, but the color is not quite the 

same. Note 1. This is the earliest English-language document 
seen (Oct. 2004) that uses the term “chromium-green” to 
describe the color of a soybean.
 “24706. Black. Apparently just like our Buckshot, S.P.I. 
No. 17251.
 “24707. ‘Kuru Maru.’ Apparently just like Nuttall, S.P.I. 
No. 17253.
 “24708. ‘Sirohaha’ [Shiro-haha = white mother]. 
Apparently just like Butterball, S.P.I. No. 17273. “24709. 
‘Teppo.’ Citron-yellow, seeds about the size of Butterball.
 “24710. ‘Motonari.’ Seed very similar to S.P.I. Nos. 
24700 and 24704, but the hilum is russet in this case.
 “24711. ‘Rokugatsu.’ Citron-yellow, with very faint 
hilum, seed about the size and shape of Mammoth.” 24839-
40 Grown at the Arlington Experimental Farm, Virginia, 
from seed obtained from Dr. S.P. Barchet, Shanghai, China, 
in 1906. Seed of the following:
 “24839. Greenish. Grown in 1908 under temporary 
numbers 0578 and 0579, which proved to be identical.
 “24840. Yellow. Grown in 1908 under temporary 
number 0580.”
 25116-25118. “From Pithoragarh, Kumaun District, 
India. Presented by Miss L.W. Sullivan. Received March 26, 
1909.
 “25118. ‘Bhat dal.’ A small black variety of soybean.”
 25130-31. “From Knoxville, Tennessee. Grown at 
the Agricultural Experiment Station. Received through 
Prof. H.A. Morgan, March 29, 1909. Seeds of each of the 
following.
 “25130. Early brown.
 “25131. Medium yellow.”
 25132/25149. “From Soochow, Kiangsu, China. 
Presented by Rev. R.A. Haden, B.D. Received March 19, 
1909. The following seeds:
 25133-25137
 “25133. Small yellow. ‘Tom Thumb soy. The 
smallest variety; used only for bean sprouts.’ Note 2. This 
observation, that Chinese prefer very small soybeans for 
sprouting, is very important.
 “25134. Large yellow. ‘Mammoth yellow soy. This is 
the very largest of the yellow soys. Used especially for oil 
and bean curds.’
 “25135. Large green. ‘Tea green soy. Sutt variety. May 
be put to all the uses of soy, but in practice they are only 
used to make parched Sutt beans eaten as a relish.’
 “25136. Large reddish brown. ‘Mammoth red soy. Used 
only for eating in the green state, but may be used for all the 
soy purposes. This is the largest of all the soys.’
 “25137. Looks like Meyer. ‘Mammoth mottled soy. Used 
especially for bean curd; said to give a special fl avor to this; 
has also abundant oil qualities.”
 “25161. Grown at the Arlington Experimental Farm, 
Virginia, season of 1908, under Agros. No. 0824. Numbered 
for convenience in recording distribution, March 31, 
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1909. Eda. (?) Original seed from the Indiana Agricultural 
Experiment Station, where it was grown as Early Brown. 
‘This turned out to be identical with Ito San in every 
particular except color of seed. It is a uniform light brown, 
while Ito San is yellow. Neither superior or inferior to Ito 
San.’ (H.T. Nielsen.)”
 “25138. Glycine soja: ‘Horse-feed peas, a literal 
translation of the Chinese. It grows wild over a very large 
portion of China. In the north peas by the same name, but 
a different variety, are extensively cultivated. Long vines, 
climbing on anything in reach; fruited from bottom to top. I 
think this should receive special attention, for the following 
reasons: It will be a good nitrogen producer. It is extensively 
used in Chinese medicine, entering largely into prescriptions 
taken internally for eye trouble. It will make a better drink 
than anything except good coffee. Parch until brown the 
whole pea, grind, and treat as boiled coffee. This I have 
tried and am very fond of it as a drink.’ Distribution.- An 
annual vine, native and cultivated in the eastern part of Asia, 
extending from Amur and Manchuria through China and 
eastern India; also in Japan.” Address: Washington, DC.

855. Wildeman, É. de. 1909. Le soja [The soybean]. 
Agronomie Tropicale; Organe Mensuel de la Societe 
d’Etudes d’Agriculture Tropicale 1(12):195-200. Dec. 25; 
2(1&2):5-8. Jan/Feb. 1910. [10 ref. Fre]
• Summary: An overview of the subject, including a brief 
history, based largely on a summary of about ten documents. 
It begins: “For some years now, attention has been drawn 
to the soybean (Soja hispida (Mönch) or Glycine hispida 
(Max.)), which comes from Manchuria; its products are now 
used in various ways in our daily lives.”
 “It is not a question of exhausting the question, but as 
the Bulletin of the Imperial Institute of London has already 
devoted several articles to this plant this year and that the 
fi rst part of vol. I of the Liverpool University, Institute of 
Commercial Research in the Tropics, Bulletin [Edie, 8 Oct. 
1909] is entirely devoted to it, it appeared useful to us to 
insist here on the soybean which would also have a certain 
importance for our colonies.”
 This legume originated in Southeast Asia, and has 
been cultivated for centuries in China and Japan. It is 
now abundant throughout Manchuria, where the seeds are 
widely appreciated for their nutritive value. It was later 
introduced into the Indies (l’Inde) and arrived in England 
at the end of the 18th century. About 30 years, it was the 
subject of numerous trials [by Haberlandt and co-workers] in 
Austria, but is only recently that it has become an article of 
commercial importance in Europe.
 “The occupation of Northern Manchuria by Russian 
troops, during the Russo-Japanese War, gave rise to 
numerous demands for this bean, which stimulated the 
extension of [its] agriculture. After the departure of the 
troops, the local demand fell naturally, and it was necessary 

to fi nd an outlet in foreign markets. From 1906 to 1908, a 
large part of the products of N. Manchuria were exported 
to Japan via Vladivostok, but in 1908 the economic crisis 
of Japan diverted a part of these products to Europe, 
which actually received large quantities of soybeans, 
especially in England. The fi rst large shipment of soybeans 
contained 5,200 tonnes (metric tons) and arrived at Hull 
on 2 March 1909. The beans arrived at the destination in 
perfect condition despite the distance. They were classed in 
three categories: 1. Shipped from Dalny; 2. Shipped from 
Vladivostock; and 3. Shipped from Hankow. The value of 
those in category No. 1 is about £6 8s./tonne [metric ton]; 
those in No. 2 and No. 3 is about £6 6s./tonne, these prices 
being, naturally, subject to the fl uctuations of the market. 
Most imported beans are monopolized by the manufacturers 
of oil who obtain 10-18% of the weight of the beans in 
oil. [The remaining] oilcake can be used in the feed of 
livestock.”
 There follows a long discussion of soybean cultivation 
and production, including soils, fertilizers, nitrogen fi xation 
by root nodules, planting, intercropping, yields of forage and 
seed, use as silage, soil restoration, soybean varieties, tables 
showing the chemical composition of the plant and seeds 
showing their excellent nutritional value.
 “Until recently, soybean cultivation has been confi ned 
to Asia and some states of the USA. Recently, the question 
of cultivating this plant in the various British colonies has 
been raised. In most of the colonies of West Africa, the 
soybean could probably be cultivated with success in rotation 
or mixed with maize or other crops, and give signifi cant 
yields.”
 “In China, Japan, and Indo-China the seeds are used to 
prepare a sort of milky liquid (liquide lactescent) [soymilk] 
and a sort of cheese” [tofu]. A brief description of each 
process is given. The milk has considerable nutritional value 
“but is not suited for infants.”
 “The fl our of soybeans (La farine de fèves de soja) is 
used to make biscuits, and, mixed with wheat fl our, is used 
to make a brown bread; it is sometimes even preferred in 
this application to rye fl our. Since it contains neither sugar 
nor starch, the soybean has been recommended as the basis 
of diabetic diets.” Address: Prof., School of Horticulture, 
Vilvoorde, Belgium (Professeur au Cors colonial de l’École 
d’Horticulture de Vilvorde).

856. Forbes, E.B. 1909. Specifi c effects of rations on the 
development of swine. Ohio Agricultural Experiment 
Station, Bulletin No. 213. p. 239-305. Dec.
• Summary: Ground whole soy beans (not defatted 
soybeans) were fed to swine along with corn (in the ratio of 
about 80% corn and 20% soy beans) during the years 1905 
and 1906. The hogs always did better when the corn was 
supplemented by a source of proteids and minerals–such as 
soy beans.
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 The animal body is constructed from 14 chemical 
elements. Soy beans were found to be a good supplement for 
corn. Tankage, linseed oil meal, and soy bean rations were 
about equally palatable and effective to cause gain in weight. 
“Soy beans may be grown in the Corn Belt and used with 
profi t in pork production, though the supply of beans on the 
market is suffi cient only to satisfy the demands for seed, at 
seed prices.” Lecithin also seems to be a valuable nutrient, 
aiding growth.
 Note: Forbes was interested in what later came to be 
known phytochemicals. He used the term “specifi c effects 
of foods” to designate those biological effects that are not 
predictable by proximate analysis. At this time, Forbes 
thought that “The specifi c effects of foods on growing 
animals appear to be due very largely to the mineral elements 
which they contain.” As he stated prophetically in this 
article (p. 240): “When the live-stock feeder shall become 
thoroughly a master of his business, he will know the 
specifi c or characteristic effects of the foodstuffs which he 
uses, on the animals consuming them, just as the physician 
who is learned in therapeutics knows the specifi c actions of 
the drugs which he administers.” Unfortunately, he did not 
realize that Germans had discovered this same idea more 
than 20 years earlier (see J. Kuehn, 1887). Address: Wooster, 
Ohio.

857. J. of the Board of Agriculture (London). 1909. The soy 
bean. 16(9):735-39. Dec. [4 ref]
• Summary: This is a good revue of the literature. Contents: 
Soy bean production in Northern China [Manchuria]. 
Composition of soy beans. Feeding experiments with soy 
bean cake (designed to test the comparative feeding value of 
soybean cake and decorticated cotton cake). Use of soy bean 
cake for feeding.
 The soy bean has recently come into prominence in the 
United Kingdom as a “feeding stuff.” The beans imported 
to the UK during the past year “have come from Manchuria 
through the ports of Dalny, Vladivostock [Vladivostok] and 
Newchwang.” No precise information is available on the 
area under cultivation, although it is large; “given suffi cient 
inducement, a considerable increase in the supply is likely to 
take place.”
 Production: “The total production of [soy] beans in 
Southern Manchuria, which is served by the ports of Dalny 
and Newchwang, is stated to have been 580,000 tons in 1907 
and 830,000 tons in 1908, while in Northern Manchuria the 
Vice-Consul reports that the crop in 1908 probably amounted 
to 900,000 tons, and the prospects for the crop in 1909 
indicate a yield [production] larger possibly by twenty per 
cent. The beans from Northern Manchuria come through 
Vladivostock. Spot prices in London on November 25th 
were reported to be about £7 10s. a ton for soy beans, and £6 
12s. 6d. [6 pounds 12 shillings 6 pence] for soy bean cake. 
The continental demand is large.”

 Composition: A table (p. 736) gives analyses of the 
composition of seven samples of soy beans (yellow, green, 
black, green, yellow, brown, and yellow). The beans contain 
9.9 to 11.1% moisture, 35.4 to 41.2% albuminoids, 15.6 to 
18.1% oily substance, and 4.3 to 5.8% woody fi bre. “The 
analysis of sample No. 1 was made by Mr. S.H. Collins, 
lecturer in Agricultural Chemistry, Armstrong College, while 
samples 2 to 7 were analysed by Mr. E.S. Edie, M.A., B.Sc., 
Liverpool University. The fi rst six were all Chinese beans, 
but No. 7 was grown in West Africa*.” (Footnote: * Edie, 
E.S. 1909. “Cultivation and uses of soya beans.” Liverpool 
University, Institute of Commercial Research in the Tropics, 
Bulletin 1(1):1-7. Oct. 8).
 “On arrival in this country the oil is extracted from the 
beans by pressure, and the residue forms the soy bean cake 
or meal used for feeding cattle... Much of the cake sold is 
guaranteed to contain 6 per cent. of oil and 40 per cent. of 
albuminoids; decorticated cotton cake usually contains 8 to 
10 per cent of oil and 45 per cent. of albuminoids...”
 A second table (p. 737) gives analyses of the 
composition of six samples of Manchurian [soy] bean 
cake. Analyses 1-3 are by Acting Vice Consul Gordon in 
Manchuria, Analysis No. 4 is by Mr. S.H. Collins; No. 5 by 
Prof. Kinch, of the Royal Agricultural College, Cirencester, 
and No. 6 by Mr. James Hendrick. The cake contains 11.3 
to 19.2% moisture, 41.7 to 45.0% albuminoids, 6.0 to 9.8% 
oily substance, and 3.9 to 6.7% vegetable fi bre. “Some 
of the cake and cake-meal which is being sold has had 
the oil extracted from it by means of a solvent, instead of 
by pressure. In such cases only 1½ to 2½ per cent. of oil 
remains.”
 Note: This is the earliest English-language document 
seen (Sept. 2016) that uses the term “soy bean cake” to refer 
to ground, defatted soybeans. Address: England.

858. Imperial Hygienic Laboratories. 1909. Inshoku-butsu 
narabini shikô-hin bunseki-hyô [Analytical tables of food 
and luxury items]. Eisei Shikenjo Hokoku (Bulletin of the 
Imperial Hygienic Sciences) No. 10. p. 1-78. Miso, see p. 27-
28. Shoyu, see p. 28-28. Soymilk, see p. 39-45. [Jap]
• Summary: Gives a detailed analysis of the nutritional 
composition of these basic foods, including analyses of 
various well-known brands, which are clearly specifi ed. The 
number of products analyzed are: Miso 30 products, shoyu 
122, fermented black soybean Chiang (Shoyu shisho) 4, 
shoyu moromi 2, shoyu presscake (kasu) 1, Thick (noko) 
shoyu 11, shoyu second generation products and imitation 
products 16, soymilk (containing only soybeans) 6, other 
soymilk products 89. Address: Eisei Shikensho (National 
Institute of Hygienic Science), Tamagawayoga-machi, 
Setagaya-ku, Tokyo, Japan (in 1962).

859. Mitsuda, Ryuichi. 1909. Shôyu no tansuikabutsu ni 
tsuite [On the carbohydrates in shoyu]. Nippon Jozo Kyokai 
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Zasshi (J. of the Society of Brewing, Japan) 4(8):29-40. [Jap]
• Summary: This infl uential journal was still being published 
in 1990. This dynamic illustration, of Japanese men 
apparently pouring moromi into a vat where it will start 
fermenting, appeared on the cover. Address: Japan.

860. Planchon, Louis; Juillet, Armand. 1909. Étude de 
quelques fécules coloniales [Study of some colonial starchy 
foods]. Annales du Musee Colonial de Marseille 7:411-556. 
Series 2. [Fre]
• Summary: Page 454: Commercial products also include 
soy fl our (farine de Soja {Glycine hispida}), if used as a 
food for feeding diabetics, but that contained no trace of 
starch in the samples examined by us. Address: 1. Professeur 
de Matière médicale [materia medica]; 2. Chef de travaux 
d’Histoire naturelle [Head of natural history work]. Both: à 
l’École supérieure de Pharmacie de Montpellier.

861. Yoshimura, Kiyohisa. 1909. Tamari shôyu no seibun ni 
tsuite [On the chemical composition of tamari shoyu]. Tokyo 
Kagaku Kaishi (J. of the Tokyo Chemical Society) 30:43-120. 
[Jap]
• Summary: Note: This is the earliest document seen (March 
2012) that contains the term tamari shôyu in Japanese.

862. Carson, John M. 1909. Soya bean and products. Special 
Consular Report (U.S. Bureau of Manufactures, Department 
of Commerce and Labor) No. 41. Part 5. 35 p. Erroneously 
numbered Special Consular Reports, Vol. XL.
• Summary: An outstanding, comprehensive report. 
Contents: Introduction. I. Countries of production. China: 
Newchang (Varieties of beans and amount produced {in 
centals [hundredweights; 1 cental = 112 pounds]}, methods 
of cultivating and harvesting, prices and exports, shipments 
to Europe–use by natives), Dalny (Manufacture of bean cake 
and oil, preparing the cake, expressing the oil and wages 
paid, freight charges to Dalny, exports, stock on hand, and 
prices), Chefoo (Beans imported for cake manufacture, 
quantity and value of output, bean vermicelli made by a 
peculiar process [from the small green bean lü tou {mung 
bean}], preparation of beans, drying of product and prices 
[for vermicelli]), Shanghai (Extent of export trade in beans), 
Shantung (manufacture of bean oil and cake, harvesting and 
pressing, shipping and prices), Swatow, Tientsin (Exports 
of raw beans, shipments of bean cake, extent of trade at 
Tientsin). Tables (p. 5) show prices and exports of soya 
beans, bean cake and bean oil at Newchang for the years 
1905-1908. Japan: Cost of production and prices (of soya 
beans, quite detailed), imports of beans and cakes, use of 
the bean as food (shoyu, miso, tofu, koya-tofu, natto, fl our), 
Kobe (Beans as human food {eaten boiled with a little soy 
[sauce], “made into bean curd, and a kind of sauce made of 
wheat, beans, and salt”}–small exports {“The total exports 
of beans, pease, and pulse [incl. soy] in 1908 were valued at 

$25,971, of which about $24,000 worth went to Hawaii, the 
United States, and Canada for use by the Japanese residents 
in those countries as an article of food”}, manufacture of 
cake), Nagasaki (Production of beans, imports of beans–
market prices). Shipments from Vladivostok * [Russia, of 
soybeans probably grown in Manchuria] (Fluctuations in 
prices, shipments during present season, immense shipments 
planned next season (by Mitsui)).
 “It is the intention of Mitsui Bussan Kaisha, the largest 
exporter from this port, to ship about 200,000 tons of beans 
via Vladivostok during 1909 and about double that quantity 
via Dalny. Many large contracts have been made for next 
season, and from present indications a strong effort will be 
made against the control of Mitsui Bussan Kaisha as the 
Chinese are making arrangements to deal direct with the 
European market without the aid of the Japanese” (p. 18).
 Tables show: The quantities and value of soya beans, 
soya-bean cake, and bean oil imported into Japan during 
the year 1908 (p. 15). The soya bean harvests (in bushels) 
reported in various Japanese districts (p. 16).
 II. Markets. Denmark: Experimental imports made, 
views of an importer.
 France: High duties prevent importation of soya beans, 
soya-bean fl our bread used by diabetics, unknown in Calais 
district.
 Germany: Danger of feeding cattle on soya-bean 
products, oil value–prices at Hamburg, comparative food 
value of the bean.
 Italy: Soya beans are imported and cultivated (“as a 
feed stuff for live stock”) in only very small quantities. Also 
gives: prices of soya products–American cotton-seed oil, 
not imported into Catania, home products supply Piedmont 
district.
 Netherlands: A great future for the soya-bean trade 
predicted, prices of the bean and bean cake, soya cake as 
cattle feed, manufacture of soya-bean products begun, 
English soya-bean cake defective.
 Norway: Imports of soya-bean meal and cotton-seed 
meal.
 Russia: Beans and products unsatisfactory as feeding 
stuffs.
 Spain: Soya bean unknown in Valencia district [They are 
neither cultivated nor imported in this district].
 Straits Settlements [Singapore and Malaya].
 Sweden: Soya-bean products introduced through 
England. Comparative value of cattle feed [work by Nils 
Hansson of Sweden], comparative prices of feed stuffs. 
Turkey. England: Liverpool (Conversion of the soya 
bean into cake and meal), Plymouth (Soya cake and meal 
extensively consumed), Southampton (The bean appreciated 
as a fattener and as a dairy ration, the soya bean as human 
food [for use in diabetic diets]). Ireland: Chinese bean 
products are favorably received, soya bean introduced in 
Belfast, small imports at Cork. Scotland: Statistics as to 
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use in Dunfermline not available, test of feeding value of 
soya cake [by Prof. Douglas A. Gilchrist], Edinburgh mills 
making experiments (based on 1909 report 1909 of U.S. 
Consul Rufus Fleming from Edinburgh).
 III. Competitive American exports. Tables (p. 35) 
show exports for 1907, 1908, and 1909 of cotton-seed 
meal, cotton-seed oil, and cottolene, lardine [not defi ned: 
presumably shortening made from cottonseed oil], etc. to 
major countries, especially in Europe.
 The Introduction notes: “In compliance with requests 
from manufacturers of cotton-seed products in the United 
States, who desired that an investigation be made of the 
production and use of the soya bean and its manufacturers 
in the Far East and of the extent to which they compete with 
American cotton-seed products in the European markets, the 
reports following have been submitted by consular offi cers in 
the various countries concerned...
 “The reports of the consular offi cers have been placed 
in two groups, the fi rst having to do with the countries that 
produce the soya bean and the second with the countries 
that are sought as markets. Statistics as to the imports of 
soya-bean products in many European countries were 
not available at the time the reports were submitted, but 
inasmuch as the prices quoted were generally lower than for 
other seed products, emphasis has been laid on the relative 
merits of the two classes of goods as shown by experiments 
and analyses in these countries. These manufacturers will 
have to work in meeting this new competition.”
 Note 1. This is the earliest document seen (Dec. 2007) 
concerning soybean products (oil or meal) in Turkey, 
Denmark, Ireland, the Middle East, or Sweden (one of two 
documents); soybeans as such have not yet been reported in 
any of these countries. This document contains the earliest 
date seen for soybean products in the Middle East or Turkey 
(1909).
 Note 2. This is the earliest English-language document 
seen (Jan. 2019) that uses the term “soya-bean fl our.”
 Note 3. This is the earliest English-language document 
seen (Jan. 2019) that uses the term “soya-bean meal” to refer 
to soya-bean fl our. Address: Chief of Dep.

863. Carson, John M. 1909. Soya bean and products: Japan 
(Document part). Special Consular Report (U.S. Bureau of 
Manufactures, Department of Commerce and Labor) No. 41. 
Part 5. p. 13-16. Erroneously numbered Special Consular 
Reports, Vol. XL.
• Summary: Vice-Consul-General E.G. Babbitt of Yokohama 
writes: “The soya bean, or soja bean, as it is known here 
(Common Japanese name ‘daidzu’ [daizu]), is cultivated 
throughout the Empire of Japan. The total area of cultivation 
is in the neighborhood of 1,200,000 acres, or about 3.8 per 
cent of the total area devoted to the cultivation of rice and 
other cereals and grains. The soya bean is often cultivated, 
not in fi elds by itself, but in rows along the edges of rice or 

wheat fi elds. These edges are, as a rule, very soft, for they 
have been previously plowed, and little labor is required in 
planting... In harvesting the plants are uprooted, and, after 
being dried in the sun for several days, fl ails are used to 
separate the beans from the pods. The fl ails are of a very 
primitive type, with bamboo handle and of light weight. 
Female and child labor is invariably employed in fl ailing.
 “The kinds of fertilizers used differ by districts. In 
the prefecture of Miyagi, for example, straw ashes and 
superphosphate of lime are commonly employed, while in 
the prefecture of Akita wood ashes, superphosphate of lime, 
and horse dung are used.”
 The average yield of soybeans in Japan over the past 
10 years is 15.30 bushels per acre. For the year 1907 the 
highest yield is from Ishikawa prefecture, 21.62 bushels/
acre, whereas the lowest yield is from Okinawa prefecture 
(Loochoo Islands, south of Kiushu [Kyushu]), 8.48 bushels/
acre. During 1908 huge amounts of soya beans (3.3 million 
piculs; 1 picul = 132.277 pounds weight) were imported 
to Japan from China, Kwantung, and Korea, with small 
amounts coming from Asiatic Russia. Large amounts of 
soya-bean cake (7.760 million piculs) were imported from 
China and Kwantung, with small amounts coming from 
Asiatic Russia and none from Korea. “The total imports of 
bean oil in 1908 amounted to only 49,993 pounds, valued at 
$1,325.”
 “The soya bean is one of the most important articles of 
food in Japan. The beans are cooked in various ways, while 
in brewing soy (shoyu), in the manufacture of miso (pea or 
bean cheese), tofu (bean curd), koya-tofu (frozen bean curd), 
and natto (steamed beans) they are the chief ingredient. They 
are also manufactured into fl our and make up the principal 
part of many Japanese sweetmeats. All these foodstuffs are 
daily used in Japanese homes.
 “To a limited extent soya beans are used as horse or 
cattle food, being sometimes boiled and mixed with straw, 
barley, bran, etc.”
 The vice consul of Kobe states that in 1908 Japan 
produced 18,812,228 bushels of soya beans. Small amounts 
are exported “to Hawaii, the United States and Canada for 
use by the Japanese resident in those countries as an article 
of food.” Three factories in the Kobe district make bean 
cake, largely from imported, lower-cost soya beans. “The 
beans are fi rst crushed fl at, then put into a big container 
and steamed, after which they are put into a steam press to 
extract the oil and to be made into cakes. The cakes come 
in circular pieces, a yard in diameter and an inch thick, each 
weighing about 50 pounds. The oil is used for lubricating 
machinery. The cake is used only as a fertilizer and is not fed 
to animals as it causes their hair to fall off.”
 Note 1. This is the earliest document seen (Feb. 2004) 
stating that soya bean oil can be used as a lubricant.
 Note 2. This is the earliest English-language document 
seen (April 2013) that uses the term “koya-tofu” to refer to 
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dried-frozen tofu.
 Note 3. This is the earliest document seen (Aug. 2011) 
in Chemist and Druggist in which the toxicity of a soy 
product is discussed or alleged, namely soya cake “is not fed 
to animals as it causes their hair to fall off.” Address: Chief 
of Dep.

864. Carson, John M. 1909. Soya bean and products: France 
(Document part). Special Consular Report (U.S. Bureau of 
Manufactures, Department of Commerce and Labor) No. 41. 
Part 5. p. 19-20. Erroneously numbered Special Consular 
Reports, Vol. XL.
• Summary: In France, high duties prevent importation 
of soya beans, so efforts are now being made to place the 
soya bean in the tariff category of oleaginous seeds and 
nuts. According to Vice-Consul-General Paul H. Cram of 
Marseilles: “The importation of the soya bean into France 
is practically nil, due to the high customs duty which is 
imposed on the article. In 1892, when the French tariff was 
last revised, the soya bean, which resembles to a certain 
extent the ordinary nonoil-yielding pea, was classifi ed as a 
dry vegetable, dutiable at 58 cents per 220 pounds. As all 
other oleaginous seeds enter free of duty, this classifi cation 
effectively prohibits the utilization of the soya bean for oil 
extraction in this city. An effort is now being made by the 
local oil trade, through the intermediary of the Marseilles 
Society for the Defense of Commerce, to move the 
government to correct this classifi cation in the new customs 
tariff now under consideration by placing the soya bean 
where it properly belongs–in the category of oleaginous 
seeds and nuts. Should such a change be made, large 
quantities of the bean will, without doubt, be imported at this 
point. The low price, and the local opinion that the nutritive 
qualities of the cake are superior to those of cotton-seed 
cake, would render it an active competitor with the latter 
product in the United States.”
 Consul Alfred K. Moe, of Bordeaux, says that the chief 
value of the soya bean “seems to lie in its fl our, which is 
made into bread for consumption by diabetics, the medicinal 
qualities being considered as advantageous in diabetes, as 
the fl our contains but a slight proportion of starch.” Address: 
Chief of Dep.

865. Carson, John M. 1909. Soya bean and products: 
Germany (Document part). Special Consular Report (U.S. 
Bureau of Manufactures, Department of Commerce and 
Labor) No. 41. Part 5. p. 20-22. Erroneously numbered 
Special Consular Reports, Vol. XL.
• Summary: The Germans believe that there is a danger 
in feeding soya-bean meal to cattle. According to Consul-
General Robert P. Skinner of Hamburg, “German dealers do 
not expect soya-bean cake and meal to compete seriously 
with other seed products. As Germany imports upward of 
700,000 tons of stock food annually, this market is one 

naturally sought whenever a new food product of this type 
appears. None of the beans, unless perhaps some small 
sample shipments, has been crushed in Germany; but it 
is understood that British crushers have acquired large 
quantities of cheap raw material, and an active effort is made 
to market the meal by setting up rather extravagant claims as 
to its merits and by quoting prices substantially lower than 
the present range of prices for competing foods. In view of 
the evil effects known to result from the direct feeding of 
the soya-bean meal, and the necessity which the importers 
themselves are under in recommending its use in limited 
proportions only, the cotton and corn cake meal dealers in 
Hamburg are not at all alarmed by the vague reports of large 
quantities of soya meal now ready and of unlimited crops of 
soya beans for future use.”
 “Belgian as well as British manufacturers are handling 
the soya beans, crushing them in Europe, and obtaining fi rst-
class products as against the moldy merchandise which was 
formerly offered from eastern Asia [probably Manchuria] 
and which found no important market... The general opinion 
in Hamburg is that soya meal, unless fed with the greatest 
discretion and in very limited quantities, will certainly cause 
colic” but at least one importer praises it highly. Address: 
Chief of Dep.

866. Carson, John M. 1909. Soya bean and products: 
England (Document part). Special Consular Report (U.S. 
Bureau of Manufactures, Department of Commerce and 
Labor) No. 41. Part 5. p. 29-31. Erroneously numbered 
Special Consular Reports, Vol. XL.
• Summary: “Defi nite statistics concerning the amount of 
soya beans recently imported into England do not seem 
to be available. The importation began practically last 
December, when fi ve steamers started from the Far East with 
shipments aggregating 50,000 tons. These were followed by 
other shipments to England and other European countries 
aggregating, it is said, about 400,000 tons. Impetus was 
given to the manufacture of soya-bean products by the fact 
that in 1908 the supplies of linseed and cotton seed were bad 
in Hull, and the crushers welcomed this new source of raw 
material. Several British fi rms of seed-cake manufacturers 
have conducted series of tests to demonstrate the uses to 
which the soya cake, meal, and oil may be put, and it is 
claimed that the results have been eminently satisfactory. The 
seed crushers in England have been very active in seeking 
outlets for their products and have offered it in practically 
every market for such manufactures in Europe.
 “Liverpool: Conversion of the soya bean into cake 
and meal. Consul John L. Griffi th, of Liverpool, furnishes 
the following report concerning the uses of soya beans 
in England, and the likelihood of the cake and meal 
manufactured therefrom competing with American cotton-
seed cake and meal:
 “While it has been impossible to ascertain accurately the 
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precise quantity which has been imported into this consular 
district, it will probably aggregate about one-half of the 
total importations. It is the bean itself that is imported, and 
then it is converted in this country into cake and meal for 
cattle-feeding purposes. There are a number of factories in 
Liverpool where this process of conversion is carried on. 
The price of the bean at this port is now (May 13) $30.40 
per ton, which is an increase of $1.82 per ton during the last 
few days. The last quotation in Liverpool for the soya-bean 
cake was $31.62 per ton, and for the meal $29.19 per ton. 
The introduction of the bean has been so recent that it is 
diffi cult to give a reliable forecast as to the future. Much, of 
course, depends upon the price. A valuable oil, used largely 
in the making of soap, is extracted from the bean, and it is 
anticipated that the meal and cake manufactured therefrom 
may compete very seriously with American cotton-seed 
cake and meal, although it is admitted that the best quality 
of the American cotton-seed cake and meal is superior to the 
soya-bean cake and meal, and by reason of that superiority 
it commands a higher price. There is no doubt, however, that 
the soya-bean cake and meal will be used more and more in 
this country, provided a suffi ciently low price is maintained.
 “The fi rst importations of the bean into this consular 
district were not satisfactory, because of the heating of 
the bean in transit, but this defect seems to have been 
overcome in the later importations. It is believed that if 
its use increases, large exportations of the product will be 
made to European countries generally. One contract for 
the exportation of 1,000 tons has already been made in 
Liverpool. [Samples of the soya bean and of soya-bean 
cake manufactured in Liverpool are on fi le in the Bureau of 
Manufactures.]
 “Plymouth: Soya cake and meal extensively consumed. 
Consul Joseph G. Stephens writes that the soya bean and its 
products, oil, meal, and meal cake, are a new commodity 
just being introduced into the Plymouth district. He says 
concerning it:
 “Owing to its cheapness as compared to other similar 
products, it is securing quite an extensive market, although 
reported inferior to American cotton-seed products. The soya 
bean is shipped from Dalny and Vladivostok to London and 
Hull. Here it is reduced to oil, meal, and meal cake, the cake 
as placed on the market containing 9 per cent of oil. As yet 
neither soya oil nor meal has been placed locally for general 
sale. The meal cake for feeding animals is sold by half a 
dozen Plymouth fi rms...”
 “Testing the food values of soya beans and cotton cake: 
According to The Farmer and Stock Breeder, experiments 
have been conducted at the Royal Agricultural College, 
Cirencester, with the object of testing the feeding value of 
soya-bean cake to milch cows.” “The cost of the soya-bean 
cake was $31.65 per ton of 2,240 pounds, and the analysis 
read 8 per cent oil and 34 per cent albuminoids.” A summary 
of the experiment is given.

 “Southampton: The bean appreciated as a fattener and 
as a dairy ration. Consul Albert W. Swalm, of Southampton, 
furnishes the following report concerning the soya bean in 
the south of England:
 “Where the beans are used for caked food, out of the 
average 18 per cent of oil found in them from 10 to 12 per 
cent is taken, leaving a very nutritious cake, appreciated both 
as a fattener and as a dairy ration...
 “Experimental feeding is being done privately by 
gentlemen farmers. It is thought that the soya bean can be 
grown as a very profi table seed crop in the south of England, 
and several plats have been planted in Hampshire, in an 
experimental way, in the hope of securing a good addition 
to the fodder crop, if not fully matured beans, for sheep and 
cattle. One of the seed-crushing establishments here has a 
consignment on the way which will fi ll the cargo capacity of 
a large steamship, and this plant will take up the beans very 
largely.
 “The soya bean as human food: It is of record that 
some of the leading English physicians have given much 
recognition to the bean as an article of helpful diet in cases 
of diabetes, while it has also been prescribed in certain of 
the large public hospitals for the same disease. Locally the 
soya bean has been used in a domestic way and pronounced 
as good as the best white bean, but requiring several hours 
longer cooking, with a preliminary soaking of about 20 
hours.” Address: Chief of Dep.

867. Chevalier, J. 1909. Pains de soja et gluten pour 
diabétiques [Breads made of soy and gluten for diabetics]. 
Bulletin General de Therapeutique Medicale, Chirurgicale, 
Obstetricale et Pharmaceutique 157:845-46. (Chem. Abst. 
4:629). [Fre]
• Summary: “I have the honor to present to the Society two 
new food products, prepared by Mr. Heudebert, which can be 
used to good advantage in the feeding of diabetics.
 “One of these is a soy bread (pain de soja), which 
physically and organoleptically closely approaches a rye 
bread or whole-grain bread. It is made with soy fl our 
deprived of its oil by a previous treatment.
 “As you know, this oil, which is indigestible and 
disagreeable to the taste, imparts to breads prepared with 
whole soy fl our (la farine entière) an odor and taste which 
cause them to be rejected by sick people. Moreover, this oil 
becomes rancid very easily and consequently the fl our does 
not stay fresh very long. This is what discredited the soya 
breads previously recommended by Dujardin-Beaumetz.” 
A table (p. 846) shows that this defatted soy fl our has 
the following composition: Humidity [moisture] 13.1%, 
albuminoids / nitrogenous materials [matières azotées, 
i.e. proteins] 47.65%, fats 4.40%, carbohydrates 12.9%, 
cellulose 3.85%, ash 5.36%.
 “The bread is made with a mixture of soy fl our and 
of gluten, the addition of the latter being indispensable in 
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obtaining a suitable bread. The average composition of 
the bread is: Moisture 35.5%, albuminoids / nitrogenous 
materials [proteins] 37.75%, fats 1.15%, carbohydrates 
17.60%, cellulose 5.20%, ash 2.80%.
 “Thus it is a food rich in nitrogenous materials [proteins] 
and it contains only a small amount of substances susceptible 
to giving rise, by hydrolysis, to glucose in the organism.”
 The second bread is a gluten bread that contains only 
traces of starch and no glucose.
 Note: This is the earliest French-language document 
seen (Nov. 2013) that mentions whole soy fl our, which it 
calls la farine entière.

868. Cornet, Paul. 1909. Le régime alimentataire des 
malades: Considérations pratiques sur les aliments et les 
boissons diétéiques et sur l’hygiene de l’alimentation [The 
dietary regimen for the sick: Practical considerations on 
dietetic foods and drinks and on the hygiene of feeding]. 
Paris: G. Steinheil, Éditeur. 484 p. No index. 23 cm. [144* 
ref. Fre]
• Summary: In Part III, “Foods drawn from the vegetable 
kingdom,” Chapter 20 titled “Starchy vegetables” discusses 
various fruits, grains, and legumes. The section on “Soya” 
(p. 269-70) gives the name of the soybean in Japan (daizu), 
Annam (dau-nauh), and China (théou), and notes that the 
seeds can be used to make shoyu, miso, and tofu–which are 
widely appreciated.
 “Dietetic uses: Without having recourse to these exotic 
preparations, the nutritional value of soybeans is not used 
enough in our country. Soy bread is only used in anti-diabetic 
diets*, whereas one could prepare a pap and a drink (boisson,
[soymilk]) no less precious, as well as extracts [soy sauce] 
which could be substituted for meat extracts.” Footnote: 
*Soya is well suited for diabetics, for the seed contains only 
3% starch plus 16% oil and 27% protein.
 In Part V, “The regimens,” Chapter 30 titled “General 
solid regimens” has two parts: The fi rst, the “Vegetarian 
regimen” (p. 341-55) has the following contents: Indications 
for the vegetarian regimen. Application of the vegetarian 
cure: Absolute [vegan foods plus water], mitigated (lacto-ovo 
vegetarian), total vegetarian diet (régime total) throughout 
the seasons (incl. dry legumes such as soybeans, peanuts, 
etc.), culinary preparations. Vegetal calendar (Calendrier 
végétal): soups, main dishes, and desserts for each month of 
the year. Address: Dr., Professeur at the municipal schools 
of the infi rmaries of the Hospitals of Paris (aux Ecoles 
municipales d’Infi rmières des Hôpitaux de Paris).

869. Davis, Nathan Smith, Jr. 1909. Dietotherapy and food in 
health. Philadelphia, Pennsylvania: P. Blakiston’s Son & Co. 
[ix] + 372 p. Illust. 23 cm. Index.
• Summary: This volume is identical in every way to the 
1901 edition, line for line, page for page, except for the title 
page–which presents it as a stand-alone book rather than as 

Volume 6 in a series. The copyright date of both editions is 
1901.
 Edited by Solomon Solis Cohen, M.D. (Prof. of 
Clinical Medicine, Jefferson Medical College, Philadelphia, 
Pennsylvania). Address: A.M., M.D., Prof. of the Principles 
and Practice of Medicine, Northwestern Univ. Medical 
School [Evanston, Illinois].

870. Hansson, Nils. 1909. Sojamjöl och sojakakor. Tvänne 
nya ägghvitirika kraftfodermedel [Soybean meal and 
cake. Several new animal feeds]. Kungliga Landtbruks-
Akademiens Handlingar och Tidskrift (Stockholm) 
48(3):272-74. Flygblad No. 11 från Centralanstalten för 
försöksväsendet på jordbruksområdet. [Swe]
• Summary: This is a discussion of the value of these two 
feeding stuffs, soybean meal and soy cake. Analyses of the 
composition of the products were conducted at Stockholm, 
Göteborg, and Malmö. The experimental work was 
conducted in April 1909, using products imported from Hull, 
England.
 Note: This is the earliest document seen concerning 
soybean products (soybean meal and cake) in Sweden (one 
of two documents); soybeans as such have not yet been 
reported. Address: Sweden.

871. Kellogg, John Harvey. 1909. The Battle Creek 
Sanitarium diet list. Battle Creek, Michigan: Modern 
Medicine Publishing Co. Ltd. 71 p. 16 cm.
• Summary: A table on page 53 shows the “Number of food 
units or calories per ounce of various uncooked foodstuffs.” 
Soja beans are said to contain the following: 38.4, fats 48.3, 
carbohydrates 33.5, total 120.2. Note: The units are not 
clear. The food with the highest total is almond meal (200.2). 
There are two types of Sanitas self-rising gluten fl our. One 
with protein 20.0 and total 107.4, and another with protein 
46.4, total 100.3.
 One section titled “Disease-producing foods” (p. 58-59) 
discusses cane-sugar, fats (in excess), fl esh foods, oysters 
and other shellfi sh, eggs, milk, condiments, tea, coffee, 
chocolate, cocoa, wine, beer, and all alcoholics [i.e. alcoholic 
beverages].
 Note: This is the second earliest document seen 
(Nov. 2002) connected with Dr. John Harvey Kellogg that 
mentions soy beans [actually “Beans, Soja”]. Dr. Kellogg 
was born in 1852. Address: M.D., Superintendent, Battle 
Creek Sanitarium, Battle Creek, Michigan.

872. Leach, Albert E. 1909. Food inspection and analysis: 
For the use of public analysts, health offi cers, sanitary 
chemists, and food economists. 2nd ed. Revised and 
enlarged. New York, NY: John Wiley & Sons. xviii + 954 p. 
Plus 40 unnumbered pages of black and white plates at end. 
See p. 358. Illust. Index. 25 cm. 1st ed. 1904. [1 soy ref]
• Summary: In Chapter 10, “Cereals and their products, 
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legumes, vegetables, and fruits,” is a section on “Diabetic 
foods” (p. 357-58) in which a table (based on Winton 1906, 
“Diabetic foods”) gives the nutritional composition (on both 
an “as is” and water-free basis) of various fl ours and meals 
well suited for the preparation of diabetic biscuits, and of 
the biscuits made from two of these by a cook in the family 
of a diabetic patient: Soja bean meal, soja bean biscuit, 
gluten fl our, gluten biscuit, casoid fl our, and almond meal. 
The author then adds: “The nitrogen-free extract of cereal 
preparations corresponds closely with the sum of the starch, 
sugar and dextrin, but in the case of soja bean meal, almond 
meal and other products of legumes and oil seeds, as well as 
vegetables, it is considerably greater, as it includes pentosans 
and other substances.”
 In the chapter on “Edible oils and fats,” constants 
are given (p. 471-509) for the following: Poppyseed oil, 
sunfl ower oil, corn oil, cottonseed oil, sesame oil, rape 
oil, black mustard oil, white mustard oil, peanut oil, olive 
oil, palm nut oil, lard oil, cottonseed stearin, cocoa butter, 
cocoanut oil, lard, beef tallow, mutton tallow, and butter. 
Note: Soybean oil in not mentioned. The following constants 
are given for each oil or fat: Specifi c gravity at 15.5ºC, 
melting point, solidifying point, Reichert-Meissl number, 
saponifi cation number, iodine number, bromine index, 
insoluble fatty acids / Hehner’s number, Maumené number, 
specifi c temperature reaction, heat of bromination, Zeiss 
refractometer reading, temperature of reading, acetyl value, 
free fatty acids as oleic, acid value, unsaponifi able matter. 
For mixed fatty acids: Solidifying point, melting point, 
iodine number.
 Also discusses: The effects of hydrogenation on these 
constants. Peanut oil and sesame oil are used as adulterants 
in olive oil (p. 515). Sesame oil and cake (p. 518-20). 
Peanut oil and cake (p. 522-25). Oleomargarine (p. 541-
554). “Compound lard,” which may contain no lard, is quite 
commonly fraudulently sold for pure lard (p. 556).
 A.E. Leach lived 1864-1910. Andrew L. Winton lived 
1864-1946.
 Note: This is the earliest document seen (Oct. 2016) 
concerning the work of USDA’s Bureau of Chemistry with 
soy. Address: S.B. [bachelor of science], Chief of the Denver 
Food and Drug Inspection Lab., Bureau of Chemistry, 
USDA; formerly Chief Analyst of the Massachusetts State 
Board of Health.

873. Lewkowitsch, Julius. 1909. Chemical technology and 
analysis of oils, fats, and waxes. 4th ed. Entirely rewritten 
and enlarged. 3 vols. London: Macmillan and Co., Ltd. See 
vol. II, p. 122-24. [7 ref]
• Summary: The section titled “Soja bean oil (Soy-bean 
oil, Bean oil, Chinese bean oil)” (Vol. II, p. 122-24) gives 
details about the soja bean, “a plant indigenous to China, 
Manchuria, Korea, Japan, Formosa, and Indo-China,... The 
seeds contain 18 per cent of oil and about 30-40 per cent of 

proteins. The industry of the soja bean forms one of the most 
important manufactures of Manchuria and Japan.”
 In Manchuria, the expressed meal is made into bean 
cakes (Chinese Téou-fou-tcha) which are exported in large 
numbers. The Japanese make shoyu and miso from soja 
beans. “Efforts have been made to ship soja beans to Europe, 
but on account of the deterioration which they undergo 
on the long voyage [through the tropics and especially 
through the Red Sea], as also on account of the diffi culty of 
disposing of the cakes, attempts in this direction have been 
abandoned.”
 Two tables give physical and chemical characteristics 
based on the investigations of: (1) Morawski and Stingl; (2) 
De Negri and Fabris; (3) Shukoff (from seed grown in an 
experimental station in South Russia); (4) Lane (who found 
80.26% of liquid fatty acids).
 Vol. II also discusses many other major and minor oils 
including: Linseed oil (p. 39-60), hemp seed oil (p. 76-77), 
sesamé oil (beniseed oil, gingelli oil, teel oil, p. 167-79), 
almond oil (p. 233-40), and arachis oil (peanut oil, earthnut 
oil, ground nut oil, p. 244).
 Julius Lewkowitsch lived 1857-1913. Address: Ph.D., 
M.A., F.I.C., Consulting and analytical chemist, and 
chemical engineer, examiner in “soap manufacture” and in 
“fats and oils” to the City and Guilds of London Inst.

874. Liardet, Cavendish Evelyn. 1909. A new British 
industry. Soya beans, their cultivation and manufacture. 
Liverpool, England: Northern Publishing Co. 14 p. *
• Summary: The companies that began large-scale 
exportation of soya were Nathanson of Russia and Mitsui & 
Co. of Japan. Various English companies have started this 
trade, including MacGregor & Co. and Jardine, Mathison 
[Matheson] & Co. The authors believes that Messrs. John 
Bibby & Sons, of Liverpool, were the fi rst British importers 
of soy-beans, having received a considerable quantity in 
1908. It wasn’t until the spring of 1909, however, that 
consignments arrived in England in large cargoes. About 
300,000 tons were imported into England in the fi rst 8 
months of 1909. The oil is of a superior kind and fi nds a 
ready sale at high prices for a great variety of purposes, 
including the manufacture of various edible goods, fi ne toilet 
soaps, paint oils, lubrication and lighting oils. An analysis 
of regular yellow soybeans, made by Alfred Smethan, 
of Brunswick Street, Liverpool, indicates that it has the 
following proximate composition: water 12%, oil 17%, 
albuminoids (protein) 38%, carbohydrates 22%, fi ber 5%, 
ash 5%, and sand 1%. Mr. Smethan, in a pamphlet that he 
prepared for the Annual Journal of the Royal Lancashire 
Agricultural Society for 1909, indicated some analyses of the 
soybean, and of the products from mills that produce oil and 
fl our. Note: Mr. Liardet traveled in China. Address: [China].

875. Mackintosh, J.; Goodwin, W. 1909. Trial of soya bean 
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cake. J. of the South-Eastern Agricultural College (Wye, 
Kent, England) No. 18. p. 225-30.
• Summary: “Conclusions: Soya bean cake is a good and 
palatable food for milk cows, and is eaten readily. When 
fed to the extent of 3 lbs. per head per day along with other 
food-stuffs, it has no noticeable effect on the quantity or 
quality of the milk produced, or on the fl avour, colour or 
consistency of the butter. As regards its effect upon the 
chemical composition of the fat, no changes worth attention 
were shown in the Reichert-Meissl number. It may therefore 
be looked on as a satisfactory, and at its present price, 
an economical addition to the list of concentrated foods 
available for the feeding of dairy stock.”
 Tables show: Average over three weeks of daily milk 
yield in lbs. for basal versus soya cake rations (p. 227). 
Average over three weeks of daily percentage of fat in the 
milk for basal versus soya cake rations (p. 228). Address: 
Wye, Kent, England.

876. Maurel, Edouard César Emile. 1909. Traité 
de l’alimentation et de la nutrition à létat normal et 
pathologique. Vol. 3 [Treatise on food and nutrition in 
normal and diseased conditions. Vol. 3]. Paris: O. Doin, 
Éditeur. xii + 685 p. Index (in vol. 4). 25 cm. [Fre]
• Summary: The last entry in the section on “Legumes,” 
titled “Soy peas or beans” (Pois ou fèves de Soja / Soya), 
states: In order to be complete, to the preceding dried 
legumes I add the soybean, used here only as a therapeutic 
agent, but whose consumption in China and especially in 
Japan is considerable.
 Its use in food is, moreover, completely justifi ed by 
its great nutritive value. Here are some analyses of its 
nutritional composition: A table (p. 495) gives 6 analyses 
by three authors (each of whom cites other researchers) 
as follows: Balland (Gautier): maximum, minimum, 
mean. König (Siderski): black or yellow soybeans. König 
(Siderski): soy fl our.
 As you see, despite their great nutritive value, all the 
other legumes remain below that of the soybean. It contains 
more than 30% protein and 400 calories per 100 gm. It must 
be added that no other legume is as rich in minerals, for soy 
always contains at least 4%.
 This legume, known in Japan by the name of daidzou 
[daizu], can be made into a cheese, tofu (tôfou,) and above 
all the national sauce, shoyu (shôyou) and miso. These three 
substances result from fermentation, but under different 
conditions.
 Japanese miso is a venerable food; it’s the tao-tzung 
of the Chinese. It is made of crushed soybeans, boiled 
and mixed with rice or wheat koji, then submitted to 
fermentation. Miso consumption in Japan is 30 million kg.
 Tofu is also used frequently but less than the preceding 
[miso], and much less than soy sauce which constitutes the 
universal seasoning. The consumption of this last would be, 

in fact, 5.5 liters per inhabitant.
 Discussed in this section are: Dry beans (haricots secs; 
[Phaseolus vulgaris]), lentils, peas or round peas (pois ronds 
[Pisum sativum]), square peas (pois carrés; probably winged 
beans {Psophocarpus tetragonolobus}, or fl at pea / Lathyrus 
pea / chickly vetch {Lathyrus sativus}, or Pisum sativum 
medullare), chickpeas (pois chiches), and dry [broad] beans 
(fèves sèches; [probably Vicia faba], broad beans). Address: 
M.D., principal physician for the Naval Reserves, Prof. at the 
Faculty of Medicine, Toulouse (Médecin principal de réserve 
de la Marine).

877. Osborne, Thomas B. 1909. The vegetable proteins. New 
York, NY: Longmans, Green, and Co. xiii + 125 p. Index. 
25 cm. Series: Monographs on Biochemistry. 2nd ed. 1924. 
[608* ref]
• Summary: Note: This is the fi rst edition of this book, and 
it is the earliest book seen (Dec. 2020) that uses the term 
“vegetable proteins” or “vegetable protein” in its title. Soy is 
not listed in the index, but appears on pages 15, 49, 74, and 
78.
 Contents: Preface. 1. Historical review. 2. Occurrence 
of proteins in the different parts of plants, and their general 
characteristics. 3. Isolation and preparation of seed proteins. 
4. Basic and acid properties of proteins. 5. Solubility of 
vegetable proteins. 6. Precipitation of vegetable proteins. 
7. Denaturing of vegetable proteins: Denaturing by acids, 
denaturing by alkalies, denaturing by alcohol, denaturing by 
metallic salts, denaturing by heat. 8. Physical constants of 
vegetable proteins.
 9. Products of hydrolysis of vegetable proteins. 10. 
Classifi cation of vegetable proteins: Simple proteins 
(albumins, globulins, glutelins, prolamins, albuminoids, 
histones, protamines), conjugated proteins (nucleoproteins, 
glycoproteins, phosphoproteins, haemoglobins, 
lecithoproteins), derived proteins (primary protein 
derivatives, secondary protein derivatives {proteoses, 
peptones, peptides}). 11. Some physiological relations of 
vegetable proteins to the animal organism and the biological 
relations of seed proteins to one another.
 Tables show: (1) The heat of combustion of vegetable 
proteins, including glycinin from the soy-bean (5,668 
calories per gram) (p. 48-49). (2) The best characterized 
vegetable albumins include legumelin (found in the seeds 
of the soy-bean, lentil, adzuki bean, and cow-pea), and ricin 
(found in the seeds of the castor bean) (p. 74).
 Globulins: “Globulins are here defi ned as proteins 
insoluble in water but soluble in saline solutions. In this 
group must be included, for convenience, a large number 
of vegetable proteins which do not strictly conform to this 
defi nition.” “While the animal globulins are precipitated their 
solutions with magnesium sulphate, many of the vegetable 
globulins cannot be thus precipitated, but saturation with 
sodium sulphate, at 33º, precipitates all of them as yet thus 
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tested.” The animal globulins are all coagulated by heating 
their solutions to various temperatures. Most of the seed 
globulins are only imperfectly coagulated by heating their 
solutions even to boiling, and some of them can thus be 
heated for a very long time without showing any apparent 
change” (p. 75-77).
 (3) The principal globulins include glycinin (found in 
the seeds of the soy bean), conglutin (in the seeds of lupines), 
edistin (in hemp seeds), and avenalin (oats) (p. 78).
 The section on toxalbumins (p. 92-93) discusses various 
proteins (abrin, ricin, and crotin) that agglutinate the red 
blood cells of animals. Abrin, from the seeds of Abrus 
precatorius was isolated and named by Warden & Waddell 
in 1884. Ricin, from the seeds of Ricinus communis was 
named by Stillmark in 1888. Crotin, from the seeds of Crotin 
eluteria was discovered and named by Elfstrand in 1897.
 The “General preface” begins: “The subject of 
Physiological Chemistry, or Biochemistry, is enlarging its 
borders to such an extent at the present time that no single 

text-book upon the subject, without being cumbrous, can 
adequately deal with it as a whole, so as to give both a 
general and a detailed account of its present position” (p. 
vii).
 The Preface states: “The isolation and purifi cation of 
vegetable proteins present so many diffi culties that for a long 
time the available methods were too crude to enable those 
who understood such work to succeed in their task” (p. ix).
 Chapter 1, a long and excellent “Historical review,” 
begins by showing that the study of vegetable proteins began 
with wheat gluten; most publications during the 1700s were 
on this subject. Fourcroy (1789) was the fi rst to demonstrate 
the presence of two kinds of protein in plants: coagulable 
and non-coagulable. He obtained preparations of what he 
supposed to be pure plant albumin, which he found to have 
all the properties of animal albumin. “In 1836 Boussingault 
published elementary analyses of several plant proteins, 
which marked a new epoch in the development of their 
study, for these analyses were soon followed by those made 
in 1839 by Mulder and by those made by Liebig and his 
pupils in 1841 and the years immediately following... Liebig 
asserted in 1841 that the different forms of plant proteins 
known at the time were identical with the proteins of animal 
origin which bore similar names. He recognized four such 
substances, namely vegetable albumin, plant gelatin, legumin 
or casein, and plant fi brin.
 “Throughout the previous history of the development 
of knowledge of plant proteins and up to the time of Liebig, 
the idea of their identity with the animal proteins appears 
to have been universally accepted, and every effort had 
evidently been made by those who studied them to discover 
similarities between the proteins from these two sources. In 
the year following, however, Dumas and Cahours (1843) 
presented the results of an elaborate study of the elementary 
composition of a considerable number of animal and 
vegetable proteins, which formed the foundation of a new 
advance in the knowledge of protein substances in general 
and contributed especially to the future studies of the 
proteins of plants. By means of their then newly developed 
method for determining nitrogen, they were able to clearly 
establish differences in the elementary composition between 
many of the proteins, and they showed that these differences 
were particularly great in the case of some of the vegetable 
proteins. The identity which Liebig assumed to exist between 
the vegetable and animal proteins was thus disproved and 
the further accurate study of the proteins of vegetable origin 
became a matter of importance.”
 “In 1860 Ritthausen began the fi rst serious study of 
the vegetable proteins, and devoted himself for many 
succeeding years to the production of preparations of the 
highest attainable purity, and to accurate determinations of 
their composition. As a result of these investigations the 
prevailing knowledge was greatly extended, and it became 
plain that these substances occurred in many diverse forms 
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in the different seeds. Ritthausen’s work, therefore, furnished 
the fi rst broad foundation for a knowledge of the vegetable 
proteins, and the service which he rendered in developing 
this fi eld of knowledge deserves far more recognition than it 
received during his lifetime” (p. 4-5).
 “Stillmark in 1888 ascribed the toxic action of Ricinus 
seeds to a protein which he obtained by precipitating a 
sodium chloride extract of the seed with magnesium sulphate 
or sodium sulphate, dissolving the precipitate in water, and 
dialysing away the salts. Stillmark named this substance ricin 
and considered it to be either a globulin or a ferment. He 
also found that, in addition to its toxic properties, it caused 
agglutination of a suspension of red blood corpuscles” (p. 
92).
 Chapter 3, “Isolation and preparation of seed proteins,” 
begins: “Various methods have been employed to isolate 
the different protein constituents of the several seeds which 
have been examined...” but complexities make it impossible 
for “the reader to make practical use of them in isolating 
and purifying preparations of the individual proteins.” “The 
solvents used to extract the proteins of seeds are water, 
neutral saline solutions, 70 to 80 per cent. alcohol, and very 
dilute acids and alkalies” [acidic and alkaline solutions]. 
A section discusses each solvent. Extraction with water 
works well for most legumes. “Many of the leguminous 
seeds, such as peas,... lentils, and soy beans, yield relatively 
much protein to water, which on adding a little acetic 
acid, and passing carbonic acid through the extract, or on 
standing until the extract becomes slightly acid, is largely 
precipitated” (p. 15). This method has long been used; also 
discusses enzyme action, dialysis, globulins, crystallisation.
 Note 1. This is the earliest English-language document 
seen (Aug. 2003) that uses the word “isolation,” “isolated,” 
“isolate,” or “isolating” in connection with vegetable 
proteins–including soy-bean proteins.
 Note 2. This is the earliest English-language document 
seen (Dec. 2020) that uses the term “plant proteins.” 
Address: Research chemist, Connecticut Agric. Exp. 
Station, New Haven, CT; and Research Associate, Carnegie 
Institution of Washington, DC.

878. Pharmazeutische Praxis (Vienna and Leipzig). 1909. 
Naehrpraeparare, Nahrungs- und Genussmittel: Diabetiker-
Brote aus Soja und Kleber [Dietary preparations, food and 
delicacies: Diabetic breads from soy and wheat gluten]. 
8(12):37. [1 ref. Ger]
• Summary: This is German-language summary of the 
following French-language article: Chevalier, J. 1909. 
“Pains de soja et gluten pour diabétiques.” Bulletin General 
de Therapeutique Medicale, Chirurgicale, Obstetricale et 
Pharmaceutique 157:845-46.
 The German summary begins by stating: The soybean 
meal (Sojamehl) is fi rst defatted...

879. Smethan, Alfred. 1909. Some new feeding stuffs 
and their relative value as cattle foods. Royal Lancashire 
Agricultural Society, Journal. p. 28-45. For the year 1909. 
See p. 29-32, 41.
• Summary: The section titled “Soya Beans or China Oil 
Beans” (p. 29-32) begins: “Most notable, perhaps, of the new 
foods is the Soya Bean, which has come meteor-like into this 
country in large quantities during the last year or so.”
 “What circumstances or combination of events have 
made it possible at this particular period for merchants to 
ship the vast quantities of the Beans which have recently 
reached these shores I have not been able to discover, but 
it seems to me that the chief factor is to be found in the 
development of Manchuria by the Japanese as the result of 
the Russo-Japanese war. It is said that during the campaign 
Soya Beans entered largely into the dietary of the Japanese 
army, and, doubtless, during the progress of the war the 
Japanese became familiarised with the Bean-producing 
districts, and the exportation of the surplus supplies is the 
result. Be that as it may, the fact remains that up to the end 
of next August, so I am informed on very good authority, the 
estimated sales in the United Kingdom of the Soya Oil Beans 
may be roughly estimated at 250,000 tons. What the future 
is likely to be is uncertain, but from conversations I have 
had with those who have studied the subject, the general 
impression seems to be that they ‘have come to stay,’ and 
that in the near future at all events the Beans, either whole or 
crushed into cake, will have to be reckoned with as a serious 
competitor of the better known and more generally used 
feeding stuffs.”
 “The direct shipments of Soya Bean Cake–or, as it has 
been hitherto more commonly called, China Bean Cake–
from the East, have so far been spasmodic and small in 
extent, and owing to the ‘heated’ condition in which they 
have arrived, have not been, I should say, a commercial 
success, on account of the relatively low price realized.”
 A table titled “Composition of soya bean cake and 
meal” (p. 32) includes the composition of “China bean cake 
(imported), Soya bean meal, Soya bean cake, Chinese bean 
cake (rolled or crushed), and Manchurian bean cake.”
 Soy is also mentioned in the “Appendix” (p. 39-45), 
a long table that gives the composition of many feeds: 
Soya beans, Soya bean cake, Soya bean meal (p. 41). Also 
includes (p. 44-45): Sesame cake, Benniseed (sesame) 
cake, Til seed (sesame) cake, Ground nut cake (earth nut), 
Gingelly and Niger seed cake, Pea nut cake (American), 
Sago fl our, Hemp seed cake. Address: The Society’s 
consulting agricultural chemist.

880. Voelcker, J. Augustus. 1909. Annual report for 1909 of 
the consulting chemist. J. of the Royal Agricultural Society 
of England 70:339-52. See p. 345-46.
• Summary: “The most marked features of the year as 
concerns the supply of feeding materials has been the general 
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rise of price of these, particularly in linseed cake, and the 
introduction of a new article–Soya bean cake.”
 Gross adulteration of offals with sawdust, gypsum, etc. 
is now being prosecuted under the “Fertilizers and Feedings 
Stuffs Act” and heavy penalties levied against the principal 
offending fi rms, so that this spurious trade has almost 
completely been abandoned.
 On pages 345-46 are analyses of the composition of 
soya bean and soya bean cake, now being imported on a 
large scale mainly from Manchuria. In terms of manurial 
value, Soya bean cake “should be classed with decorticated 
cotton cake, to which it is equal, or very nearly so, in 
manurial value.” Address: 22 Tudor St., London, E.C.

881. Wing Seed Co. 1909. Alfalfa: And how to grow it (Mail 
order catalog). Mechanicsburg, Ohio: Wing Seed Co. 40 p. 
Illust. Index. 23 cm. [4 ref]
• Summary: This is the company’s mail order catalog; since 
1907, the number of pages has expanded greatly. On the back 
cover is a black-and-white photo of a little boy standing in 
a fi eld of shoulder-tall soys just before ripening. This same 
photo appears at the beginning of the section on soy beans 
(p. 21), with the caption: “We estimate that this fi eld would 
cut three tons dry hay or twenty-fi ve bushels of grain per 
acre.” The introduction states that the company is growing 
and successful. Gross sales are up 50% over the preceding 
year. They have almost 50% more customers than one year 
ago, and the average order is now larger. “Naturally, we 
are glad that these conditions exist, because for the past ten 
years we have worked very hard over the seed business; we 
have spent a lot of money on it in various ways... last year 
we spent between $1,000.000 and $1,500.00 for the purpose 
of telling our customers how to grow alfalfa. We know that 
these efforts have been appreciated because many write 
to thank us, and also because during the past year we had 
requests for nearly fi fteen thousand catalogs, which were 
sent out to Agricultural Colleges and other places for use as 
textbooks. Some of the instructors were kind enough to say 
that this little treatise on alfalfa growing was the best thing 
they had ever seen.” For two years the company has been 
guaranteeing its clover and alfalfa to be free of dodder.” 
Note: Dodder is a twining vine, genus Cuscuta, of the 
morning glory family.
 “We have shortened the name of our fi rm to the Wing 
Seed Co., but it is still in the hands of the Wing Brothers, 
Joseph E. Wing, Willis O. Wing and Charles B. Wing, who 
still personally control the business.”
 The section titled “Soy Beans” (p. 21-24; they were 
called “Soja Beans” in 1907 and are still listed as such in the 
1909 index) is twice as long as the corresponding section 
in the 1907 catalog. The introductory part contains many 
glowing statements and predictions about the soy bean. 
“As a rule, a man must be either a knave or a fool who 
prophesies, but hoping that we are neither one, we venture 

to make a forecast that this crop is destined to rank close 
to medium clover; we certainly think that it deserves to 
do so, and the signs of the times point to its fulfi lling our 
expectations.” With “the new varieties it is possible to secure 
two or three or occasionally as high as four or fi ve tons of 
dry hay per acre; that from twenty to thirty bushels of seed 
per acre are frequently reported; that the plant is a legume 
and adds fertility to the soil fully as rapidly as the clovers 
or other legumes; that it will grow on soil too poor or acid 
for the easy success of Alfalfa; and you have a splendid 
combination, certainly qualities that are hard to excel with 
any of our cultivated crops. We know of no plant having a 
wider or more useful range of possibilities than the soybean.”
 The catalog urges farmers to order and study a “splendid 
bulletin” that has just been published by the U.S. Department 
of Agriculture (Piper, Charles V.; Nielsen, H.T. 1909. “Soy 
beans.” USDA Farmers’ Bulletin No. 372. 26 p. Oct. 7).
 “Ten years ago [i.e., about 1902], when bran was 
becoming high-priced, we began experimenting with these 
beans, hoping to fi nd a source of protein which would be 
relatively cheaper and better that bran.”
 Four varieties of soybeans are offered and a detailed 
description is given of the fi rst two: Medium Early Yellow 
(“secured from the Government two years ago”), Ito San 
(“This has been our standby for ten years, and, especially for 
conditions north of parallel 41 degrees... It does not stand as 
erect as the Medium Early Yellow, and on this account it is a 
trifl e diffi cult to harvest the beans.”), Ogemaw, and Brownie 
(“Are both almost identical with the Ito San in their character 
and time of ripening. The yield of grain is not materially 
different”). Photos show varieties of soybean plants: (1) 
Medium Early Yellow soys just before ripening. (2) The 
same variety when nearly ripe. “A pod everywhere that one 
can stick.” (3) “Ito San. Fully ripe and ready to harvest.”
 A table (p. 36), based on fi ve publications, gives the 
chemical composition (fresh or air-dry substance) of many 
types of hay and dry coarse fodder. Soy beans are mentioned 
in three different places.
 Location: Bailey Hortorium, Mann Library, Cornell 
University, Ithaca, New York. Address: Mechanicsburg, 
Ohio.

882. Yukawa, Genyô. 1909. Ueber die absolut vegetarische 
Ernaehrung japanischer Bonzen [On the strict vegetarian 
(vegan) diet of Japanese Buddhist monks]. Archiv fuer 
Verdauungs-Krankheiten 15:471-524. [5 ref. Ger]
• Summary: The author studied a group of 12 strict 
vegetarian [vegan] Buddhist monks in Japan and found them 
to be in good health. He estimated that their daily diets, if 
evaluated for a 150-pound male, supplied 3,575 calories and 
113 gm of protein. The older men ate somewhat less. The 
diet consisted chiefl y of rice and barley, with soy products, 
vegetables, and rape seed oil.
 A table (p. 478-79) summarizes the author’s research 
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on the protein content of vegetarian meals by previous 
Japanese researchers. These meals contained various soy 
products: Miso (Soybohnenmus), soy sauce (Soy), and tofu. 
On pages 489-91 are defi nitions of miso soup, miso, soy 
sauce (Soy) koji, grilled tofu (Yakidofu), cooked soybeans 
(without the hulls removed), azuki bean paste, and mochi, 
which are served at Nanshuji temple. A table (p. 497-98) 
gives the nutritional composition of these and other foods. 
Amounts served at each meal are shown on p. 501, 514, 522, 
including daikon pickled in miso. The terms “Makrobiotik” 
and “Makrobier” are used. Address: Aus der Privatklinik fuer 
Magen- und Darmkrankheiten von Dr. Yukawa in Osaka, 
Japan.

883. Vilmorin-Andrieux et Cie. 1910. Catalogue général 
[General catalog]. Paris: Vilmorin-Andrieux et Cie. 189 p. 
See p. 70. Jan. 1. [Fre]
• Summary: In the section titled “General list of vegetable 
garden seeds (Liste générale des graines potagères”) (p. 
15-71), two varieties of Soja beans are listed on p. 70 as 
follows: Soja hispida. Cultivate like Haricot beans. (1) 
Early from Podolia (hâtif de la Podolie). Price: 2.2 francs 
per kg, or #43882 0.7 francs per 250 gm. “Earlier than Soya 
of Etampes and it matures better in our climate.” (2) From 
Etampes (d’Étampes). Price: 2.2 francs per kg, or #43902 
0.7 francs per 250 gm. “It is eaten like Haricots [as a green 
vegetable]. The ground seeds serve to make a sort of bread 
for diabetics.”
 Note: On the front cover of this catalog is an illustration 
of fl owers (Gerbera) in bloom. On the back cover is an 
illustration of caulifl ower, tomatoes in a basket, and Haricot 
beans, and the Vilmorin monogram (VAC in a circle). 
Address: 4, Quai de la Mégisserie, Paris, France. Phone: 
106.86.

884. Hitier, H. 1910. Société Nationale d’Agriculture de 
France: Le soja [National Society of Agriculture of France: 
Soya]. Journal d’Agriculture Pratique 74(1):24-25. Jan. 6. 
[Fre]
• Summary: “Mr. Sagnier, on behalf of Mr. Liyuying [Li 
Yu-ying], delegate of the government of China in Europe, 
gave a very interesting presentation on the soybean (le soja), 
and its alimentary, therapeutic, agricultural, and industrial 
utilization. (This journal will soon publish an article on the 
soybean.)
 After his presentation, Mr. Sagnier showed the members 
of the Society various products that can be extracted from 
soybeans: fl our, bread for diabetics, cake, seasoning sauce, 
confections, raw milk, fresh cheeses, etc.
 Mr. Schribaux recalled that the soybean, which is widely 
grown in East Asia, is also cultivated in Europe, but the 
varieties introduced up to this time have been very sensitive 
to the cold. In the USA the crop has expanded rapidly.
 Mr. Lindet remarked that the soybean contains 16-17% 

oil, a rather low percentage. Mr. Ch. Girard has cultivated 
soya at Joinville as a forage plant, but the forage obtained is 
mediocre, in part because the plant is covered with hairs.
 The prince of Arenberg noted that prior to 1908 not one 
kilogram of soybeans passed through the Suez Canal, yet in 
1908 35 million kilograms passed through. This gives a good 
idea of the commercial development of this plant. Address: 
France.

885. Advertiser (The) (Adelaide, South Australia). 1910. 
Milk from the soya bean. Jan. 11. p. 7.
• Summary: “The Japanese make a milk, said to be very 
nourishing, from the soya bean. The process is as follows:- 
The beans are fi rst of all softened by soaking, and are then 
pressed and boiled in water. The resultant liquid is exactly 
similar to cow’s milk in appearance, but is entirely different 
in composition. The soya bean milk contains 2.5 per cent. 
of water, 3.02 per cent. albuminoid, 2.13 per cent. fat, 0.03 
per cent. fi bre, 1.18 per cent. non-nitrogenous substances, 
and 0.41 per cent. ash. Some sugar and a little phosphate 
of potassium are added in order to prevent the elimination 
of albumen, and then the moisture is boiled down till a 
substance like condensed milk is obtained. This condensed 
vegetable milk is of a yellowish color, and has a very 
pleasant taste hardly to be distinguished from real cow’s 
milk.”

886. Hansson, Nils. 1910. Wert der Sojakuchen und des 
Sojamehls bei der Fuetterung von Milchkuehen [Value of 
soybean cake and meal for feeding milk cows]. Fuehlings 
Landwirtschaftliche Zeitung 59(2):49-63. Jan. 15. English-
language summary in Experiment Station Report, p. 477. [9 
ref. Ger]
• Summary: Account of experiments in Sweden on soybean 
meal and cake in feeding milk cows. Published in Sweden in 
1910. In March 1909 feeding tests started in Sweden using 
the new soybean cake (Sojakuchen) and soybean fl our / meal 
(Sojamehl). They showed that these were quality products, 
consumed with good appetite by livestock. The author 
conducted 20 analyses showing that the cake contained 6.1% 
fat and the meal 1.9% fat. Contains many tables and several 
graphs. Address: Director, Domesticated Animal Dep., 
Central Institute for Agricultural Research, Stockholm.

887. Analyst (London). 1910. Soya bean. 35(406):20. Jan. [1 
ref]
• Summary: A partial summary of: Piper, Charles V.; 
Nielsen, H.T. 1909. “Soy beans.” USDA Farmers’ Bulletin 
No. 372. 26 p. Oct. 7. Focuses on one large table showing the 
nutritional composition of seven soy bean varieties: Austin, 
Ito San, Kingston, Mammoth, Guelph, Medium Yellow, 
Samarow.
 Note: This monthly periodical is “The Journal of the 
Society for Analytical Chemistry.”
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888. Analyst (London). 1910. The soya bean. 35(406):20-21. 
Jan. [1 ref]
• Summary: This is a summary of part of an article by that 
appeared in Bulletin of the Imperial Institute (London) 
7(3):308-14 (1909). Four nutritional analysis are given of 
fresh or air-dry soybeans: From India, from China (one 
with husk, and another husked), and from the USA (average 
of different varieties). “No defi nite difference in chemical 
composition can be traced in several varieties of soya bean, 
which vary in size, shape, and color.”

889. Bulletin de l’Association Amicale Franco-Chinoise. 
1910. Le soja [Soya]. 2(1):62-64. Jan. [Fre]
• Summary: This periodical was established to promote 
understanding and friendship among the people of France 
and China.
 The name Soja or Soya comes from the name that the 
Japanese give to the sauce made from soybeans. In Chinese 
it is called tsiang-yeou (Cc = Chinese characters given 
[soy sauce]) and it is made from houang-teou (Cc [yellow 
soybeans]). This sauce, which is used in the well-known 
Worcester sauce, is widely used in China and Japan. Some 
Chinese residing in Paris [incl. Li Yu-ying] recently took 
the initiative to introduce into France this sauce, as well as 
several other products derived from these same ‘yellow peas’ 
(pois jaunes).
 They have just built a factory near Paris in a town 
named Les Vallées (rue Denis-Papin), on the train line going 
to Saint-Germaine-en-Laye. There, perfected machines / 
equipment and the resources of western science allows them 
to obtain from the raw materials a much better yield than 
could be obtained using the rudimentary Chinese process. 
These things made it possible, at the same time, to develop 
many new soy products suited to European tastes.
 A retail store named the Golden Jar in Paris (La Jarre 
d’Or, 4, rue du Renard) received the right to sell these 
products from Caséo-Sojaïne. And an exposition [of the soy 
products] was organized at the Grand Palace, at the time of 
the opening, last Nov. 20, of the Food Fair / Expo (Salon de 
l’Alimentation). There various products were offered.
 A summary of the contents of an interesting brochure 
from that exposition is reprinted. Contents of the brochure: 
Introduction to the soybean. Products based on soymilk (Le 
lait de soja, Le lait végétal): Liquid, powdered, or fermented 
soymilk, soy cheese (Le fromage de soja, Le fromage 
végétal [tofu]) (fresh, hard, and fermented). Soy sauce. 
Soy oil. Sweet soya preserves (Confi ture de Soja; this soy 
cream {crème de soja} resembles chestnut cream {crème 
de marron}). Soybeans used as a vegetable (dehulled dry 
soybeans, and soy sprouts {les germes de soja}). Other soy 
products (including soy fl our, bread for diabetics, whole-
meal bread, and soybean cakes–used as feed for animals).
 Note 1. It is unclear whether the Chinese-run factory, 

Caséo-Sojaïne, has started to make and sell commercial soy 
products, or whether they are just about to. They may have 
started on Nov. 20 of the previous year, however there is no 
description of soyfood products now being sold in Paris.
 Note 2. This is the earliest document seen (April 2013) 
that contains the term Caséo-Sojaïne, which appears to be 
the name of a business, not of a product. This term would 
soon be used to also refer to “tofu.” Li Yu-ying’s name is not 
mentioned.
 Note 3. This is the earliest document seen (Aug. 2013) 
that mentions soy cream (crème de soja).
 Note 4. This is the earliest French-language document 
seen (Aug. 2013) that mentions powdered soymilk (Le Lait 
de Soja, en poudre).
 Note 5. This is the earliest document seen (Sept. 2002) 
that mentions fermented soymilk (Le Lait de Soja Fermenté).
 Note 6. This is the earliest French-language document 
seen (Jan. 2013) that mentions soy sprouts, which it calls les 
germes de soja.

890. Collin, Eug. 1910. La graine, la poudre et le tourteau 
de Soja [The seed, powder/fl our, and cake of the soy bean]. 
Annales des Falsifi cations 3(15):19-24. Jan. (Chem. Abst. 
4:1065). [3 ref. Fre]
• Summary: This article begins: The soybean (La graine 
de Soja), also known as Soya and the Chinese oil pea (Pois 
oléagineux de Chine), is supplied by the plant Soya hispida 
Moench (Dolichos Soja L.–Glycine hispida Sieb. et Zucc.) 
a plant of the Legume family, of the Phaséolées series, 
which is native to China and Japan, and widespread today 
throughout the Malay archipelago, the Philippine Islands, 
India, Cochinchina, Siam, etc. This seed has been used for a 
very long time in Japan under the names of Mame and Daizu,
to make a more or less fermented paste called Miso and a 
condiment known as Shoyu, whose methods of preparation 
were fi rst indicated by Kaempfer (Footnote 1: Amoenitates 
exoticae, vol. V, p. 1692). This condiment similar to the 
Nuoc-nam of the Annamites is almost the only sauce that 
the Japanese use to season all their dishes and especially 
the fi sh; it enhances the fl avors of foods that are too bland; 
but the most general use of soybeans in Japan is to make a 
cheese called Tofu, which is widely consumed. In China, 
where the food plants and culinary uses of Japan are found, 
the soybean is called Yeou-teou; it plays a very important 
role in the Chinese diet. Champion (Footnote 2: Bull. de la 
Soc. national d’acclimatation, 2e ser, III. 1886) described 
the main ways the soybean is used in China In Canton, this 
seed is used to make a soluble ferment, Kiu-tsee, which is 
used for the manufacture of an artifi cial wine and brandy. All 
over China, it is used to prepare a milky emulsion [soymilk], 
intended to replace milk which is extremely rare in this 
country.
 Very interesting information on the history of this seed 
and its main uses will be found in the well documented work 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    456

© Copyright Soyinfo Center 2021

of Messrs. Paillieux and Bois (Footnote 3: Le Potager d’un 
curieux, 3e edit. 1899. p. 575-625).
 Despite the reports published on the food value of 
soybeans, on the diversity of its uses and the different 
forms, often happy in which it is used in China and Japan, 
this seed which has so much external resemblance to our 
little bean and which differs so profoundly in the nature of 
its constituent principles, did not have the gift of keenly 
interested Europeans. Introduced in France at the time 
of Buffon, it slept there as a collectors item; It was not 
until 1854 that M. Montigny, Consul of France in China, 
endeavored to propagate its use and culture in our country, 
through the intermediary of the Acclimatization Society. 
About thirty years ago, it was cultivated in the surroundings 
of Etampes, with the aim of using it as a fodder plant. 
In 1878, following the World’s Fair in Vienna, Professor 
Haberlandt published a remarkable study on Soybean to 
demonstrate its importance and its nutritional virtues and to 
spread its use in Austria-Hungary.
 Until recent years, use of the soybean in France was 
limited to the preparation of a fl our and bread int4ended 
for the diet diabetics and consumptives (pthistiques; those 
suffering from tuberculosis). It is above all the marvelous 
results obtained as a result of its use for animal feed, 
which seem to have contributed most widely to the sudden 
development of the soybean trade in Europe in recent years.
 But now, taking advantage of the current wave of 
interest that is as intense as it was slow to arise, a Chinese 
company, supplied with powerful capital, is not hesitating 
to set up business in France, with the goal of popularizing 
the use of all the products based on soya, and to help us 
appreciate the excellence of their food qualities. To this 
end, it has built a factory at Colombes, organized with all 
the most modern improvements, where are these products 
are prepared by a crew of Chinese workers, who are well 
familiar with all the secrets and details of their preparation. 
Of these various products, there are two which particularly 
interest us; they are soy fl our and cake (la farine et le 
tourteau de Soja). Several specimens of these products 
having already been sent to the Central Laboratory of 
the Ministry of Agriculture by experts who do not have 
indication of their nature or origin, we have believed it useful 
to describe their essential characteristics in the Annales des 
Falsifi cations.”
 Exterior Characteristics of the Seeds.–There are about 
thirty varieties of these seeds; in general, they are ellipsoidal 
and measure about 9 millimeters in length. 6 mm in width 
and 4 mm thick. Their outer surface is white, brown or 
yellow-green, purple or red, often black. The most used 
variety, because of its easier cultivation, is the yellow 
variety; the brown seeds are a little smaller than the white 
ones. The lateral hilum depression that is so marked in beans 
is less deep in soybeans. The hilum is elliptical, 2 to 3 mm 
long, bordered by a brown crest and presents at its center, 

in white seeds, a protruding line which, in brown seeds, is 
replaced by a white depression. The seed coat which covers 
these seeds is thin, brittle and easily removable. The embryo 
has a pale yellow tint and a waxy appearance; their fl avor is 
sweet and pleasant.
 Microscopic Characteristics.–As a whole, the soybean 
has the anatomical structure of other leguminous seeds which 
is so constant: its cross section is shown from the outside to 
the inside (fi g. 1):

 1. A sclerotic base (cp) of cubic cells, arranged in a 
palisade, provided with very thick walls and a linear cavity 
wider at the base than at the top. Front views (fi g. 2) show 
these cells are polygonal, and present a slightly different 
aspect, according to whether one observes their superior face 
or on their inferior face;
 2. A layer of hourglass cells (cs), formed of a single 
row of cells generally as high, sometimes also taller or 
smaller than the sclerotic cells which constitute the external 
envelope. These cells have quite variable shapes; sometimes 
they are almost cylindrical, more often they are enlarged 
unequally at their two ends, in the form of an I, often also 
constricted in their middle part, in the form of an hourglass. 
Their appearance also varies depending on whether they are 
observed on their upper surface or on their lower surface.
 3. A parenchymal base (par), the tissue of which differs 
according to whether it is observed in its internal or external 
layers: These three bases constitute the seminal integument.
 4. An albumen (alb), composed of a row of cells 
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elongated tangentially, provided with somewhat thickened 
walls. Seen from the front, these cells are clearly polygonal: 
their walls, always thick, sometimes appear punctuated. 
This bed of very visible cells covers several rows of cells in 
process of resorption, the walls of which are barely distinct.
 5. The embryo (cot), covered by a very thin envelope 
(eco) and composed of two cotyledons formed of long 
radially elongated cells, provided with thin walls, fi lled with 
a granular nitrogenous material, in which one can clearly 
distinguish globules of oil.
 By multiplying the samples taken, I sometimes 
observed, in the cells of the cotyledons, a few small grains 
of starch, the presence of which is probably due to the 
incomplete maturity of the seeds.
 Knowledge of these peculiarities is necessary to 
ascertain the identity of the soybean meal and powder.
 Fig. 1, showing the various layers of soybean cells, has 
this caption: Cross section of the soybean: alb = albumen; 
co = cotyledon; ces = hourglass cells; eco = envelope of 
cotyledons; par = parenchymal envelope.
 Characteristics of the cake.–Soybean cake (Le tourteau 
de Soja), which has now conquered its place in the series 
of edible meals, has some external resemblance to maize 
germ meal. It appears in dirty yellowish-white patches, in 
which we very frequently observe a few black particles 
coming from the envelope of a few black soybeans mixed 
with yellow seeds: if one of these plates is broken and if one 
dissociates it with a knife, one separates from it transparent 
papery debris that is never found in corn cake. If we break 
it up in hot water, we can very clearly distinguish in the 
white magma resulting from this operation, two essential 
elements: the debris of integuments which appear in 
transparent parchment sheets and the debris of cotyledons 
which are white, more or less voluminous, not offering great 
consistency, and which are easily penetrated by the point of a 
knife (Continued). Address: Expert-chimiste au Laboratoire 
Central de la Repression des Fraudes.

891. Collin, Eug. 1910. La graine, la poudre et le tourteau 
de Soja [The seed, powder/fl our, and cake of the soy bean 
(Continued–Document part II)]. Annales des Falsifi cations 
3(15):19-24. Jan. (Chem. Abst. 4:1065). [3 ref. Fre]
• Summary: (Continued): A large, multi-part illustration (line 
drawing) shows (p. 22): Anatomical elements of soybean 
meal. alb = albumen; cot, cotyledon debris; cpe = palisade 
cells seen on their external face; cpi = the same on their 
internal face; cp’ = the same profi le views; cs’ = hourglass 
cells seen from the side; cse = the same front views; eco = 
cotyledon envelope; h = oil globules;–par = debris of the 
parenchimatous envelope; pr = cluster of nitrogenous matter.
 Beside these two elements we always fi nd a 
large number of elongated corpuscles, more resistant, 
homogeneous in their shape, yellowish and split horizontally 
on one of their faces, like the ventral face of a grain of wheat, 

white and soft on the side. These corpuscles which measure 
2 mm in length could be taken for foreign elements, but they 
are nothing more than the hilum of the soybeans which is 
detached from a single piece.
 If we examine under a microscope several samples 
taken from the cake broken up in water, we fi nd very 
clearly in the parchment debris all the anatomical elements 
which generally constitute the seed coat of legumes. These 
are: palisade cells, rarely seen in profi le (cp’), most often 
presented from the front, on their external face (cpc) or on 
their internal face (cpi): hourglass cells, of very unequal 
height, sometimes isolated and presenting very diverse 
shapes (cs’), sometimes grouped, seen from the front and 
appearing in the form of a tissue characterized by the 
agglomeration of polygonal cells (csc), in the center of which 
there is a double circle formed by the constricted part of the 
hourglasses; parenchymal debris (par), whose cells empty 
of any starchy or nitrogenous content are very irregular in 
shape. Alongside these elements, we will constantly fi nd 
the debris of albumen (alb), whose very regular polygonal 
cells are characterized by the thickness of their walls. The 
whitish particles, which make up the bulk of the meal 
and represent cotyledon debris, will appear as a tissue of 
generally elongated, thin-walled cells (necks) fi lled with 
granular nitrogenous material. The small elongated and 
cracked corpuscles representing the hilum of soybeans show 
as a whole the structure of the soybean tegument, with the 
difference however that the hourglass cells are very long 
and very irregular in their shape. The parenchyma which 
constitutes the third layer of the integument is also modifi ed 
in the sense that its elements have become sclerifi ed and 
have taken the most diverse forms.
 Characteristics of the Powder: Soybean powder (soy 
fl our) [La poudre de soja] has a yellowish tint; it always 
stains the paper as fatty substances do; it does not stain 
blue with the 2% iodine-iodide solution. When it is of good 
quality and well prepared with entirely de-corticated seeds, 
there is little more than the elements of the cotyledons that 
I have described above. If the seeds have been imperfectly 
ticked decor, the fl our will contain debris of integument and 
albumen which are very characteristic. The simultaneous 
presence of fatty matter and nitrogenous matter in the cells 
of the cotyledons, the elongated shape of these cells, the 
thinness of their walls, will always make it possible to 
distinguish soybean fl our from lupine fl our which contains 
only nitrogenous matter in polygonal cells, with thick and 
punctate walls.
 In addition to this fi ne fl our, which has a beautiful lemon 
yellow hue and which is intended for human consumption, 
one fi nds in the trade and especially at the merchants of 
cake a coarse soybean fl our which seems reserved for the 
food of cattle. This fl our, of very inferior quality, has a 
reddish-yellow or brown-yellow tint, which is moreover not 
homogeneous; it has numerous brown or black speckles; it 
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does not grease the paper like fi ne fl our does. By diluting it 
in hot water, and by examining it with a microscope, there 
is an enormous quantity of debris of the seed coats, the 
abundance of which indicates that this fl our was prepared 
with unhulled and deoiled seeds or quite simply with 
soybean meal.
 Chemical Composition: Several analyzes of the 
soybean have been published, but these analyzes are not 
very consistent: some even appear to be inaccurate, due 
to the high proportion of starchy matter which they show 
and which appear improbable for a substance which does 
not color all blue with the iodine-iodide solution. The most 
exact and complete of these analyzes appears to be that of 
M. Pellet, which relates to three kinds of seeds, one coming 
from China, the second from Hungary, the third from plants 
cultivated at Etampes. Here are the results of these analyzes:
 Note: This large table has been published; see Pellet 
(1880 May 17).
 The chemical composition of soybean cake (torteau 
de Soja) as analyzed by Mr. Brioux, at Seine-Inférieure, is: 
Moisture: 11.30%. Nitrogenous materials 42.88%. Fatty 
materials: 5.84%. Carbohydrates 29.93%. Crude cellulose 
4.36%. Ash 5.23%.
 What is particularly interesting in the chemical 
composition of the seed is the almost total absence of starch, 
the presence of 17 to 18% oil the richness in nitrogenous 
matter [protein]; the presence among these materials of 
a kind of casein, which on contact with water emulsifi es 
soybean oil just as the casein of milk emulsifi es butter.
 These peculiarities are suffi cient to explain the favor 
which this seed enjoys, as a food substance, in China and in 
Japan: the different forms and the various uses to which it 
can lend itself: the advantageous uses drawn from it as a for 
food diabetics and consumptives [those with tuberculosis] 
and the marvelous results which the Danes have obtained for 
the fattening of cattle.
 Note: This is the earliest French-language document 
seen (Sept. 2003) with the term tourteau de Soja in the title, 
used to refer to soybean cake. Address: Expert-chimiste au 
Laboratoire Central de la Repression des Fraudes.

892. Itie, G. 1910. Le soja: Sa culture, son avenir [Soya: Its 
cultivation, its future]. Agriculture Pratique des Pays Chauds 
(Bulletin du Jardin Colonial) 10(82):37-49. Jan. See also: 
10(83):137-44. Feb.; 10(84):231-46. March; 10(85):305-07. 
April; 10(93):485-93. Dec.; 11(94):55-61. 28 cm. [34 ref. 
Fre]
• Summary: A superb series of articles by G. Itié reviewing 
research and current developments with soybeans, and 
especially with soybean production / culture, worldwide. The 
extensive bibliography cites many early and rare works for 
the fi rst time. Interestingly, the series started one year before 
Li Yu-ying wrote his equally excellent series in the same 
journal. The author introduced lots of U.S. soybean research 

to France, citing many U.S. Agricultural Experiment Station 
publications and early work with growing soybeans in the 
tropics.
 Contents: Introduction. The soybean (Glycine hispida 
Maxim.). Vernacular names: In China, Tonkin, Cambodia 
(Sân dêk), India, Burma, Nepal, Ceylon (Bhatwan), Indo-
Malaysia (Katyang-kadeleh), England, USA, Germany, 
Holland, France, Italy. Scientifi c names and synonyms. 
Description of the plant. Varieties, general, and in China, 
India, Hawaii, Japan, USA, Europe (varieties from Hungary, 
Podolia, Etampes-France, Italy). Origin. History. Climate 
and geographical area.
 Concerning the early history in France: “In France it is 
very certain that in 1739 missionary fathers sent the soybean 
to the Jardin des Plantes, along with other plants from China. 
There exists, in any case, in the Museum, a sachet having 
contained seeds from the harvest of 1779, and the soybean 
has been cultivated here in an almost uninterrupted fashion 
since 1834.
 “In France, large scale production of soybeans began 
in 1821 at Champ-Rond, near Etampes, where large yields 
were obtained. But above all, starting in 1855, the Society 
for Acclimatization made great efforts to introduce it. They 
distributed seeds and conducted tests in various regions, but 
the methods of culture were not progressive (advanced), and 
the soybean did not take the place in France that was hoped 
for.”
 A table (p. 490) shows the name, yield (in hectograms/
hectare; 1 hectogram = 100 gm), and source (a U.S. 
agricultural experiment station) for the following soybean 
varieties: Medium Black (12.1, Massachusetts Hatch), Very 
Dwarf Brown (8.4, Indiana), Early Brown (10.54 to 13.58, 
Indiana), Early Green (7.80 to 14.00, Delaware & Virginia), 
Medium Green (12.10 to 36.30, Massachusetts Hatch & 
Illinois), Hollybrook (8.7 to 10.0, Indiana), Guelph (5.70 to 
7, Indiana), Ito San (11.4 to 28.70, Indiana & Wisconsin), 
Japanese Pea (13.20, Virginia), Mammoth Yellow (7.5 
to 18.20, Mississippi), Michigan Green (19.10 to 34.80, 
Wisconsin), Green Samarow (11.00+, Kansas), Tokyo (7+, 
Kansas), Early White (15.90 to 33.00, Massachusetts & 
Illinois), Dwarf Early Yellow (11.00+, Kansas), Early Yellow 
(13.10 to 22.00, Ontario, Canada), Medium Early Yellow 
(8.70 to 33.00, Indiana), Yellow (11.00+, Kansas), No. 9407 
(43.5, Wisconsin), No. 19.186 (28.0, Delaware).
 Other tables show: (1) The chemical composition of 
the stem, leaves, and pods (p. 138-39, 243). (2) Yields with 
different fertilizing methods (p. 139). (3) Number of pods 
and seeds in different varieties of soybeans (p. 236). (4) 
Spacing at different experiment stations for 3 years that gave 
the best yield (p. 239). (5) Number of plants and seeds, and 
yield for 3 different brown or yellow varieties of soybeans 
from China and Manchuria (p. 491). An illustration (p. 40, 
line drawing by A. Berteau) shows a cultivated soybean plant 
and its different parts, including leaves, pods, and fl owers. 
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The leaves of the wild soybean, Glycine angustifolia (Miq.), 
are also shown.
 Note: The Jardin Colonial (Colonial Garden) is located 
in Paris, France. Address: Ingenieur d’Agriculture coloniale.

893. Wing, Chas. B. 1910. How to feed sheep. Rural New-
Yorker 69(4032):146. Feb. 5. Oversize.
• Summary: “What is the best ration for ewes that will drop 
lambs in March? I have corn. and for roughage, corn fodder 
and mixed hay. I wish to know what is best to mix with corn. 
Local stores only keep cracked corn, so I must have feed 
ordered. Would you feed same ration after laming us before? 
Sheep are now getting sheaf oats and turnips, and seem to be 
doing well. Comment is requested.
 “T.T.H., Spring Dale, West Virginia.
 “I seldom feed exactly alike two years in succession, or 
two months in succession. If my ewes are thin I feed them 
a ration that I think will help them. If they are in about the 
right fl esh I aim to feed a maintenance ration only. If real 
fat, and meant to be retained for breeding purposes I feed a 
ration that I think will reduce them. Again, I vary all these 
feeds according to prices of feeding stuffs, to quality and 
quantity of the rough feeds which I have. On this account 
it is diffi cult for me to say just how or what any other man 
should feed, as it is for some of the best of our cooks to tell 
how they prepare their dishes.
 “As a general proposition I do not believe in feeding 
corn to breeding ewes, at any period. A possible exception 
could be made, in feeding just a little when they were 
very thin, and not giving a large fl ow of milk. When they 
are giving a lot of milk corn, with us, seems very likely 
to produce garget [rhymes with “target”; infl ammation of 
the udder]. Oats are always good feed, and so are wheat 
screenings. I am just congratulating myself over the purchase 
of 100 bushels good quality wheat screenings at a trifl e under 
50 cents per bushel, a low price, considering the price of 
other grains here. No grain, excepting the Soy bean, is any 
better for breeding ewes than wheat, and I feed it as often 
as I can buy it at right prices. It is perfectly safe, and it is a 
fl esh former, or milk producer, instead of fat former, as corn 
is. Oats are about as good, and at the same price, or relative 
price, I would just as soon have them. The trouble the past 
few years has been that they were relatively high. I feed 
barley, damaged grain, or screenings a good deal, and, while 
they are not quite as good, in my estimation, as the wheat, 
they are about next to it.
 “As already stated, I do not go on balanced rations, not 
that I do not believe them to be all right, but that I think 
that in feeding sheep one can vary his feeds according to 
the needs of individuals, or according to price of feeds. and 
accomplish the desired result. However, in every lot of feed 
which I mix up I do bear carefully in mind the contents of 
the various grains, and while I will, if possible, make the 
bulk of the ration from a cheap grain, wheat, oats. or barley, 

whichever is cheapest, I always put enough either of linseed 
oil meal, or Soy beans, with them to make what I consider 
to be the proper nutritive ratio. The Soy beans are much the 
better of the two, as they are richer than the oil meal, more 
digestible, and more palatable. The table below will show the 
relative value of the grains which I usually feed.”
 A table compares the nutritional composition of oats, 
wheat, barley, soy beans, wheat bran, and linseed oil meal 
(old process [not solvent extracted]). For each feed is given: 
water, protein, fat, carbohydrates, and fi ber.
 “You will note by the table that, were it not for the 
relatively large amount of fi ber the oats would be better than 
wheat. We cannot ignore this fi ber, though, and so wheat 
must take fi rst rank, and in my own experience with sheep I 
think that it should do so. Note the fi ne analysis of the Soy 
beans, their low carbohydrates, high protein, and fat. Before 
lambing I like to have my ewes in good condition, but not 
fat. If they are in this condition I feed to keep them so. If 
they are thin I try to get them to feeling and looking real 
good before the lambs come. As soon as the lambs come I 
feed them liberally, and continue to do so till after the lambs 
have been weaned, and the ewe has regained her normal 
fl esh.
 “If I were T.T.H. I would keep the turnips until after 
the ewes had lambed, and then feed them liberally. Nothing 
that he could get would help them more, in inducing, and 
keeping a good fl ow of milk. Mixed hay and corn fodder are 
too largely carbonaceous, of themselves, and he should have 
some bran, or oil meal, especially after the lambs come. If he 
can get wheat screenings at anything like the prices named 
above, by all means get some of them. He is not likely to 
fi nd Soy beans for sale, especially at feed prices. We usually 
feed the cracked ones that are not fi t to sow, and we certainly 
have none of the cracked beans for sale. The sheaf cats are 
all right. Feed enough of them to keep the ewes in good 
condition before lambing, and if he has some left, feed them 
liberally after lambing. Get some linseed oil meal. The pea 
size is a little more expensive, but is much cheaper in the 
end, as it is better relished, and there is no waste in feeding 
it. A good feed after lambing would be one part oil meal to 
fi ve of good quality wheat screenings. Wheat bran is good, 
but with us is prohibitive in price, costing over $20 per ton. 
Straight clover or Alfalfa hay would be better than the mixed 
hay that he is feeding, but presumably this is the best that he 
has.
 “Chas. B. Wing.” Address: Ohio.

894. Chemist and Druggist (London). 1910. Soya-bean meal. 
76(7):247. Feb. 12.
• Summary: In the section titled “Legal notes,” this long 
paragraph states: “The question as to whether soya-bean 
meal is injurious to cattle was raised in the Court of Session 
last week, before Lord Mackenzie, in the case of Blake v. 
Lawson, where a dairyman sued a fi rm of millers for 700 l. 
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(pounds sterling) damages in respect to the death of twenty-
fi ve cows, alleged to be due to soya-bean meal supplied by 
the latter [the millers]. The evidence was largely scientifi c. 
The pursuer’s case was that death was due to irritant poison 
contained in the meal (hydrocyanic acid); the defence 
averred that overfeeding was the cause of death. Among 
the witnesses for the defence was Mr. J. Hendrick, B.Sc., 
who stated that he examined a sample of the soya-bean 
meal by two different methods for hydrocyanic acid and 
for cyanogenetic glucosides [by 2011 written “cyanogenic 
glucosides”], but found none. Principal Dewar, of the Royal 
(Dick) Veterinary College, was of the opinion that death 
was due to feeding with decomposing potatoes. Dr. T.W. 
Drinkwater, F.I.C., examined nine samples of meal for 
glucoside, equal to prussic acid, and found 0.002, 0.0018, 
0.001, 0.001, nil, nil, 0.0013, 0.0017, 0.0016, and one 
taken by the offi cial sampler contained 0.0017 glucoside, 
equivalent to 0.119 grain per lb. Its presence could be 
detected only by a delicate process, which he believed 
brought out too high results–owing to the high percentage of 
oil–to the extent of 0.006. Professor G.H. Gemmell, F.I.C., 
stated that he did not get any evidence of cyanogen in any of 
the nine samples. He considered that the Imperial Institute 
method, used by Dr. Drinkwater, was an over-estimation 
of the quantity. In cross-examination this witness stated 
that there was a quite distinct smell in the meal like bitter 
almonds.”

895. Veterinary Record. 1910. Soya bean meal.–Liberton 
dairyman’s claim for loss. 22(1127):545-49. Feb. 12. [1 ref]
• Summary: This is a summary of a court case, with detailed 
cross examination, fi rst published in The Scotsman. Twenty-
fi ve dairy cows owned by David Blake of Liberton, near 
Edinburgh, Scotland, died in March 1909 after eating Soya 
bean meal. He took legal action against the owners of the 
Caledonia Mills, at Leith. Much testimony is given by 
experts on both sides. The verdict has yet to be given.
 Note: This is the earliest document seen (Nov. 2020) 
concerning poisoning of ruminants (in this case cattle) 
from eating Soya bean meal. We learn later that only 
meal extracted by the solvent trichloroethylene caused the 
poisoning.

896. Mark Lane Express Agricultural Journal and Live 
Stock Record (Farmer’s Express, London). 1910. Fertilisers 
and feeding stuffs: Alleged poisoning by soya bean meal. 
103(4090):169, 171. Feb. 14. Colonial and Foreign Edition. 
Summarized in Experiment Station Report, p. 783.
• Summary: A case of great interest to those who buy 
feeding stuffs is being tried at a court in Edinburgh, 
Scotland. A dairyman has taken legal action against a fi rm 
that sold him some soya bean meal. He wants £700 as 
compensation for the loss of 25 cows that died, three cows 
that were injured, plus losses through disorganisation of 

business and expenses. In March 1909, the plaintiff, David 
Blake, purchased his fi rst order of soya bean meal from the 
defendant, followed by a second in April. Upon feeding it 
to his cows, a number became ill and 25 eventually died or 
had to be slaughtered. The defendants deny liability, saying 
that the meal in question was sold to them under its trade 
name of “soya bean meal” and without any warranty. They 
aver that the plaintiff must have over-fed or improperly fed 
his cattle. But the plaintiff responded that he has been a 
dairyman feeding cattle for nine years. In March 1909 he had 
52 cows at his byres [cow barns] in Liberton. Dr. Hunter, the 
Mid-Lothian county analyst, reported: “This bean meal when 
macerated with water, gives off prussic acid; it is a deadly 
poison. The same result will obtain in the stomach of the 
ruminants.”
 After various expert witnesses for the defense (both 
scientifi c and commercial) testifi ed and presented evidence, 
the case was adjourned for the hearing of counsel.

897. Mark Lane Express Agricultural Journal and Live 
Stock Record (Farmer’s Express, London). 1910. Cow-
feeding experiments with soya bean cakes and soya meal. 
103(4091):203. Feb. 21.
• Summary: Last year the director of the Central Agricultural 
Experiments Station in Sweden conducted a series of 
experiments on two farms to test the value of these new 
feeds on cows. A table shows the average composition of 
soya beans, cake, and meal.
 In the cake, 96.3% of the albuminoids were found to be 
digestible, compared with 90.4% in the meal. Both products 
could be stored without deterioration when the percentage of 
moisture did not exceed 13-14%.
 The experimental plan is described. Various amounts of 
sunfl ower cake was replaced by equal amounts of soya bean 
cake or meal. A table shows the results. The soya bean cake 
and meal produced a slightly increased yield of milk with a 
slightly lower fat content on both farms. However if more 
than 1 to 1½ lb. of soya bean material was fed per cow per 
day, the butter acquired a disagreeable fl avor. When fed at 
1-1½ lb. or less, no disagreeable fl avor was noticed.

898. Chemist and Druggist (London). 1910. Soya beans. 
76(9):324. Feb. 26.
• Summary: In the section titled “Pharmaceutical Society 
of Great Britain–Northern British Branch” this article states 
that Mr. Hill directed attention to specimens of soya beans 
which he had received from Mr. John Blyth, Leith. They 
were imported from Vladivostock [Vladivostok]. “The 
sample consisted chiefl y of yellowish-white leguminous 
seeds, but some of them were black, brown, green, and red. 
Mr. Hill referred to the recent action for damages (C. & D., 
Feb. 12, p. 247) arising from soya-bean meal in which there 
had been a confl ict of evidence among expert witnesses as to 
the cyanogenetic properties of the meal. He (Mr. Hill), after 
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a critical test capable of detecting 1 part of prussic acid in 
1,000,000, obtained entirely negative results, and therefore 
it appeared that the beans did not contain a cyanogenetic 
glucoside [by 2011 written “cyanogenic glucoside”], yielding 
prussic acid with water.”

899. Wiener Landwirthschaftliche Zeitung (Vienna). 1910. 
Sojakuchen [Soybean cake]. 60(17):167. Feb. 26. [Ger]
• Summary: Recently, soybean cake (Sojakuchen) and 
soybean meal (Sojamehl) have come on the Austrian fodder 
market for sale, as have the extraction residues from the 
obtaining of soybean oil (Sojaölgewinnung). The soybean 
is a legume which is used both for obtaining edible oil 
and for the production of foods, such as meal [fl our], 
seasonings [miso, soy sauce], and vegetable cheese [tofu]. 
On the occasion of the World Exposition in Vienna in 1873, 
soybeans (Sojabohnen) were brought to Europe, and in the 
following years, agronomic trials were carried out with 
variable success. In general, with the exception of those 
that were carried out in Hungary, the successes of these 
trials were not so favorable that further cultivation was 
contemplated. Currently, soybeans are imported from their 
land of origin primarily in England for the obtaining of oil. 
A distinction is drawn between yellow, white, brown, and 
black soybeans. They contain approximately 35% crude 
protein, 18% crude fat, 28% nitrogen-free extracts, 5% crude 
fi ber, and 5% ash. According to Dietrich and König, the 
composition of the cakes consists on average of 12.6% water, 
41.4% crude protein, 7.2% crude fat, 28.2% nitrogen-free 
extracts, 5.3% crude fi ber, and 5.3% ash. Of the products 
that were studied by the Agricultural-Chemical Trial Station 
(Landwirtschaftlich-chemische Versuchsstation) in Vienna, 
the cakes contained 9% water, 46% protein, 7% fat, 28% 
nitrogen-free extracts, 5% raw fi ber, and 5.5% ash. The 
extracted soybean meal contained 9% water, 47% crude 
protein, 1.5% fat, 31% nitrogen-free extracts, 5% crude 
fi ber, and 5% ash. These products are to be designated as 
good concentrated feed (Kraftfuttermittel) and are suitable 
in the same way as a supplementary fodder (Beifutter) for 
fattening livestock and draft animals. With regard to it being 
fed to dairy livestock, a certain caution is indicated because 
of the infl uence that the fat from the soybean may have on 
the composition of the milk. According to feed trials which 
O. Kellner carried out with sheep, 87% of the crude protein, 
94% of the fat, and 62% of the nitrogen-free extracts from 
soybeans were digested. Ezadek.
 Note 1. Translated by Philip Isenberg (MM, CT), 
Long Beach, California. Note 2. This is the earliest and 
only article seen (Jan. 2019) in the AustriaN Newspapers 
Online (ANNO) database that contains the German word 
Sojaölgewinnung (obtaining soybean oil). Address: Prof.

900. Sagnier, Henry. 1910. Le soja et ses produits [The 
soybean and its products]. Journal d’Agriculture Pratique 

74(1):307-10. March 10. [4 ref. Fre]
• Summary: The soybean was a curiosity in Europe until 2-3 
years ago, when large amounts started to be imported. The 
prince A. d’Arenberg, president of the Suez Canal Society, 
told the National Society of Agriculture, that prior to 1908 
no soybeans had passed through the Suez Canal, yet in that 
year 35,000 tons passed through it. It seems that the new 
commerce has been stimulated by the expansion of the crop 
in Manchuria and Korea, under Japanese infl uence. Most of 
the imports have gone to England and northern Europe. In 
England, the oil is used to make soaps and the cakes are fed 
to livestock.
 Recently it was announced that the Chinese government, 
preoccupied with the expansion of exports, would have 
manifested the intention to prohibit these exports in view 
of preventing a shortage of soybeans in the interior of the 
country.
 “The Chinese are now greatly expanding their efforts 
to make known in Europe the advantages to be gained 
from soya and from the products that can be extracted 
from its seeds. I recently had the occasion to present to the 
National Agricultural Society of France a study written by 
Mr. Liyuying [Li Yu-ying], delegate of the government of 
China for several missions. It was titled Le soja, utilisation 
alimentaire, thérapeutique, agricoles et industrielle. This 
study was accompanied by samples of yellow and black 
soybean seeds, and by the principal products which can be 
extracted from this plant: fl our, bread for diabetics, cake 
(gâteau), seasoning sauce (sauce condimentaire), confections 
(confi tures), raw milk (lait cru), cooked and sweetened milk 
(lait cuit et sucré), cake for livestock feed, (tourteau pour 
l’alimentation du bétail), fresh cheese (fromage frais [tofu]), 
and smoked cheese (fromage fumé [smoked tofu]).
 “These products originated from processing imported 
soybeans. They have been prepared at a test factory (a photo, 
p. 309, shows the interior) set up just outside of Paris, at 
Vallées, near Asnières. Li Yu-ying’s study gives complete 
details on these products” which are made from imported 
soybeans. This factory, named Caséo-Sojaine, “has been 
established by the agents of a civil society constituted in 
China under the name of Société biologique de l’Extrême-
Orient (Far Eastern Biological Society). Made up of 
physicians, scholars (men of letters), and businesspeople, 
this society would seem to have as its principal goal/object 
to make known and have used in Europe the pharmaceutical 
and agricultural products of the Far East [East Asia].”
 Note: This is the earliest document seen (May 2011) 
that mentions the Far Eastern Biological Society (Société 
biologique de l’Extrême-Orient)
 The author concludes by discussing soymilk (lait de soja 
ou lait végétal), soybean cakes (les tourteaux d’huilerie), and 
a brief history of the soybean in France.
 Illustrations (p. 308, both from Li Yu-ying 1910, p. 11-
12) show: (1) Mature soy bean plant with pods. (2) Close-up 
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of soy bean pods and seeds.
 Photos (p. 309, from Li Yu-ying 1910, p. 36-38) show: 
(1) A partial view of the interior of Li Yu-ying’s soyfoods 
manufacturing plant at Vallées (Seine). (2-3) Soy milk and 
soy fl our viewed under a microscope.

901. Le Goff, Jean. 1910. Sur l’emploi de la graine du “Soja 
Hispida” de Chine dans l’alimentation des diabétiques [On 
the use of soybeans in diabetic diets]. Gazette des Hopitaux 
83(34):476-78. March 22. Also published as a brochure. [5 
ref. Fre]
• Summary: The writer is interested in using diet to treat 
or manage diabetes. As early as Feb. 1908, she suggested 
the use of almond cake in diabetic diets. The almond is 
not the only oilseed that is available. Nuts, poppy seeds, 
roasted peanuts, etc. also taste good. “I am here today to call 
attention to a legume, Soja Hispida (Moench), popularly 
known as the oil-pea of China (pois oléagineux de Chine), 
which serves as the basis of the diet for the inhabitants of 
that vast country.
 “Like wheat, it is an annual plant. It has been cultivated 
in China since antiquity, and is likewise found in Cochin 
China, Cambodia, the Indies, and Japan.
 “Its cultivation not been tried much in France. The trial 
by Lechartier (1903), with the goal of using soya as a forage 
plant, has not yet been repeated.
 “Desiring to increase the number of foods permitted 
for diabetics and, above all, providing them with a fresh 
vegetable capable of replacing [dry] peas and haricot beans, 
I had the idea of trying to cultivate soybeans in France. The 
trials I made in 1909 were very encouraging.
 “The soybean (Le soja) planted last May in the 
department of Loir-et-Cher [in north-central France] gave a 
magnifi cent stand of plants 100 to 110 cm in height, which 
bore fruit in September, even though that month was very 
rainy.
 “Just like grapes, soybeans need plenty of heat to 
mature. The soybean harvest will be greatest in areas which 
are dry and warm. In short, the best regions for growing 
grapes would also seem to be preferable for soybean 
cultivation.
 “It seems to me this demonstrates that the soybean can 
be cultivated in our country, like peas and haricot beans. It 
is the one new resource for diabetics who are living in the 
countryside where it is often diffi cult to obtain starch-free 
foods.
 “Introduction of the soybean as a vegetable garden crop 
may be easier, since the trade has usually sold seed from the 
previous year’s crop–or even older. Seeds that were not fresh 
contributed to the poor quality of foods made from them, and 
contributed to the discredit into when they fell.”
 “If soybeans are crushed in a mortar and mixed with 
water, you get a vegetable milk, resembling almond milk. 
With this milk, as with animal milk, one can make a cheese 

[tofu], the cost of which is practically insignifi cant. In China 
it is consumed in large quantities.”
 A table, by Mr. Balland, shows the chemical 
composition of soybeans from Cambodia and Tonkin.
 “It is not only because of its low starch content or its 
richness in protein that one can recommend the soybean to 
diabetics; it is also because of the oils that it contains. From 
that point of view its action approaches that of almond cake.
 There follows a long discussion of the action and 
importance of oils in diabetic diets.
 Note: This is the earliest article seen (July 2001) by Dr. 
Le Goff on soy and diabetic diets. Address: M.D., Lauréat de 
la Faculté de médecine de Paris [France].

902. Demolon, A. 1910. A propos du ‘Soja hispida’ [About 
the soybean, Soja hispida]. Journal d’Agriculture Pratique 
74(1):375-76. March 24. [Fre]
• Summary: “The article by Mr. H. Sagnier which appeared 
recently in this journal on the subject of Soja hispida (No. 
10, 10 March 1910) stimulates us to publish some refl ections 
on this timely question in which we took an interest while 
Li Yu-ying was working at our laboratory at the Chesnoy 
School of Practical Agriculture” [in France].
 Demolon presents the soybean as a rather uninteresting 
plant, though one that could be of purely scientifi c interest. 
He makes 12 points–which Li later tries to refute in the 
Jan. 12, 1911 issue of this journal: 1. The carbohydrates in 
soybeans are represented by cellulose. 2. When one submits 
soy fl our to an appropriate water treatment, the oil in the 
fl our forms an emulsion and one obtains a whitish liquid. 
The name “vegetable milk” (lait végétal) which is applied 
to this substance has always seemed scientifi cally very 
inexact. 3. It is well known that vegetable albumins have 
a coeffi cient of assimilation very inferior to albumins of 
animal origin. The physical properties of so-called soy casein 
(la soi-disant caséine du soja) are not at all the same as those 
of milk casein, which has considerable importance from an 
alimentary/nutritional viewpoint.
 Note: This is the earliest French-language document 
seen (Jan. 2016) that uses the term caséine du soja to refer to 
soybean protein.
 4. What should we think of a milk in which lactose is 
totally absent and cannot be replaced except by indigestible 
cellulose. 5. Where are the lecithins and the soluble ferments, 
in short all those things which give milk the character 
of a biological liquid? 6. This vegetable milk has to its 
disadvantage a very characteristic taste, which reveals its 
origin. 7. Those of us who raise livestock are reassured 
by that fact that vegetable milk cannot compete in terms 
of results. 8. From the industrial viewpoint, and above all 
from that of an oil mill, we must note that the oil content 
of soybeans (16-18%) is inferior to that of most oleaginous 
plants (rapeseed or colza 35-40%, linseed 20-25%, and 
peanuts 45-46%). 9. Concerning the preparation of bread 
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for diabetics, it is not clear what advantages soy bread has 
over gluten bread. The oil content and the strong fl avor of 
soya cannot help but make the product inferior. 10. As Mr. 
Schribaux has noted, an agronomic trial conducted last year 
at the Chesnoy School of Agriculture gave an insignifi cant 
harvest. And even if varieties suited to these regions could be 
found, they would have to be superior to our good traditional 
legumes. 11. Nevertheless, the imported cake can fi nd an 
advantageous place in livestock feeding. 12. It is however 
true that the soybean plant represents one of the curiosities 
of vegetable physiology and in this regard its study will be of 
great interest.
 Note: This is the earliest French-language document 
seen (Nov. 2003) that uses the term caséine du soja to refer 
to “soy protein.” Address: Director of the agronomic station 
of Aisne, France.

903. F.C.S. 1910. Soya bean as a food. Chemist and Druggist 
(London) 76(13):492. March 26.
• Summary: In the section titled “Correspondence,” under 
“Subscribers’ symposium” we read: “I had quite a lot 
of experience with Soya bean cake a year ago. There is 
no cyanogetic glucoside [by 2011 written “cyanogenic 
glucoside”], present. The trouble arises through the excessive 
richness in nitrogenous or albumenoid constituents (the oil 
included), and through the great density of the powdered 
beans. The death of cows has been proved to be due to the 
excessive amount of the powder they got through the heavy 
soya meal settling to the bottom of the gruel or soup, and 
thus allowing the last cows in the row to get a very rich dose 
of feed. Surfeit–pure and simple. The beans exhausted by 
petroleum ether (or other solvent) would naturally contain 
less poisonous principle (assuming such to be present) than 
would powder containing the full natural percentage of oil. 
I take it, at any rate, that this would be possible. The solvent 
most likely would extract at least a portion of the (alleged) 
poisonous principle.
 “The fact that in the cases which came under my notice 
the meal was ‘extracted’ by solvents, yet proved fatal, shows 
that the trouble is a ‘surfeit’ one. Twenty cows in a row in 
one cow shed were fed from the same truck of mash. The last 
three in the row died, the two immediately preceding them in 
the row were very ill, but recovered under treatment, while 
the other fi fteen were unaffected. The order of feeding was 
always the same. Another case confi rmed this–the last cow or 
two suffered. I had previously had a good deal of experience 
of the Java beans, and there was no diffi culty in proving 
hydrocyanic acid present in quantity in them.”

904. Bulletin of the Imperial Institute (London). 1910. 
Cultivation and utilisation of soy bean. II. 8(1):40-42. 
Summarized in Agricultural Journal of India (Calcutta) 5:375 
(1910). [2 ref]
• Summary: “A study is now being made by the Reporter 

on Economic Products to the Government of India of the 
composition of soy beans of established Indian races, with 
a view to the determination of the proportion of oil which 
they contain as compared with that contained in Manchurian 
beans. The quantity of soy beans at present produced in India 
is not suffi cient for the creation of an export trade, but there 
is ample evidence that the beans could be grown extensively 
if desired.
 “The introduction of the soy bean into India is of 
comparatively recent date and the product is not grown to 
any large extent except among people of Mongolian races 
and particularly in Burma. Experiments on the cultivation of 
the plant have been carried out at various times at Nagpur, 
Lahore [later divided between India and Pakistan], Madras, 
at several localities in the Bombay Presidency, and at 
Saharanpur in the United Provinces. Further experiments, 
however, are required in order to prove that the crop would 
be remunerative before it can be safely recommended to the 
ryots. Reference to small trials recently carried out in the 
Central Provinces has been made in the Annual Report on the 
Agricultural Stations for 1908-09...
 “With regard to the possibility of growing the crop in 
West Africa, it may be mentioned that supplies of the seed 
were forwarded last year to the Governors of the various 
Colonies by the late Sir Alfred Jones, and the following 
results have been already reported. Experiments carried out 
at the Agricultural Station at Olokemeji, Southern Nigeria, 
have indicated that the crop can be grown there satisfactorily, 
but it is considered doubtful whether the farmers would 
take up the cultivation of a product of such low commercial 
value. Some of the beans were sown at Axim in the Gold 
Coast [later Ghana] and germinated in three days. Trials are 
also in progress at Abuko in the Gambia...
 “It is considered that the bean could probably be grown 
with success in the Cape of Good Hope, but the crop would 
not prove very remunerative on account of the high cost 
of labour. An extensive trial, however, will, if possible, be 
carried out in the west of the Colony.
 “Attempts are being made to encourage the cultivation 
of the crop in Natal [in South Africa]... The soy bean forms 
the principal leguminous crop of the Cedara Experiment 
Farm; twelve acres were planted during last season, and the 
best variety yielded 513 lb of seed per acre.
 “The cultivation of this crop is regarded as a promising 
industry for the East Africa Protectorate [renamed Kenya 
Protectorate in 1920]. Two tons of seed have been forwarded, 
and trials are now in progress.
 “Soy beans are already grown by several planters in 
Nyasaland [later renamed Malawi] as a green manure in the 
coffee plantations...
 “The cultivation of the bean would probably prove 
successful in Rhodesia, and a supply of seed is being 
forwarded for purposes of trial.
 “A small consignment has been sent by the Imperial 
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Institute to the Sudan for experimental cultivation on the 
Government Farm at Khartoum.”
 Note 1. This is the earliest document seen (Aug. 
2009) concerning soybeans in Nigeria, or the cultivation of 
soybeans in Nigeria. This document contains the earliest 
clear date seen (April 2004) for soybeans in Nigeria, or the 
cultivation of soybeans in Nigeria (1910). The source of 
these soybeans is unknown.
 The agricultural station at Olokemeji in Nigeria is 
located in the city of Olokemeji, which is in the Olokemeji 
Forest Reserve, located 27 miles west of Ibadan and 22 miles 
north-northeast of Abeokuta. According to the Nigerian 
Embassy in Washington, DC, the station was closed by 
the federal government in about 1965 and consolidated at 
Ibadan. Contact: Federal Ministry of Agriculture, Ibadan, 
Oyo State, Nigeria.
 Note 2. This is the earliest document seen (March 2019) 
concerning soybeans in Ghana (formerly Gold Coast), or the 
cultivation of soybeans in Ghana.
 Note 3. Concerning Rhodesia: It is not known whether 
the soybeans were sent to Northern Rhodesia (which became 
Zambia in 1964) or Southern Rhodesia (which became 
Zimbabwe in 1980).
 Note 4. This is the earliest document seen (March 2019) 
concerning soybeans in Sudan. This document contains 
the earliest date seen for soybeans in Sudan (1910); later 
documents (Kaltenbach 1936) indicate that these soybeans 
were fi rst grown in 1912; they came from India and South 
Africa.
 Note 5. This is the earliest document seen (March 2019) 
concerning soybeans in Nyasaland (renamed Malawi on 6 
July 1964), or the cultivation of soybeans in Nyasaland. The 
source of these soybeans is unknown.

905. Far Eastern Review (Shanghai). 1910. Oil and cake 
manufacture: The soya oil bean. 6(10):487-89. March. 
Reprinted from the London and China Express, Nov. 1909. 
[2 ref. Eng]
• Summary: This article begins: “In a recent issue of the 
‘Economist’ attention was drawn to the Soya bean trade 
in Manchuria, and to the rapid rise of the country as an 
exporter... America and the Continent are casting envious 
eyes upon what almost amounts to a monopoly of the trade 
held by Great Britain at this moment as a consequence of 
the existing prohibitive import duties on oilseeds in the 
protected countries. During the past season the English 
oilseed crushers settled down to a highly lucrative trade 
and for some months past many of the large mills have set 
their entire plant running on the crushing of Soya beans, to 
the exclusion of cottonseed, linseed, and other oleaginous 
seeds. The supposed shortage of the cotton and fl ax crops 
in the United States, and the anticipated shortage of linseed 
in the Argentine, with the resultant scarcity of cottonseed 
and linseed products, has found the English market 

comparatively unperturbed, for the reason that Soya oil and 
cake can supply most of the requirements as well, if not 
better, whilst the foreigner is debarred from its use by the 
presence of high import tariffs. This new industry supplied 
a good example of the value to the United Kingdom of 
free imports of raw material compared with the protective 
duties in other countries... Soya oil manufactured in England 
continues to rise, in sympathy with the scarcity and dearness 
of linseed and cottonseed oils, and it is interesting to note 
that one of the main factors in the advance has been the 
demand from the United States, which is being supplied by 
the English crushers. Large quantities of Soya oil are being 
shipped form British ports to the American seaboard, and the 
demand is likely to continue; but the trade has already been 
so large that it is diffi cult to buy oil for near delivery. The 
same oil is also being shipped from Japan and China to the 
Untied States, as well as to the North of Europe, and here we 
have–for the moment at least–the only serious competitors of 
English crushers.”
 “In England, the bean cake is of even greater importance 
than the oil, representing as it does about 90 per cent. of 
the raw material. The cake is the residue after crushing, and 
the analysis compares favourably in oil and albuminous 
substances with the best decorticated cotton-seed cake and 
meal, large quantities of which have been imported into this 
country for many years for cattle feeding... In Denmark, a 
great butter-producing country, some hesitation was shown in 
regard to the introduction of the Soya bean, as it was feared 
that the taste of the butter might be affected by feeding cows 
with Soya cake, but experiments have proved the reverse, 
and Denmark has secured 25,000 to 30,000 tons of beans for 
shipment from Manchuria during the next few months for 
crushing and cake-making.”
 The bean cake made in Asia by primitive methods 
“contains a great deal of moisture, and is unsuitable for a 
long voyage, owing to its liability to become heated and 
unsound. This cake is used chiefl y as a fertilizer in Japan 
and Southern China. During the present season these two 
countries imported about 600,000 tons of beancake from 
Manchuria for fertilizing.” If the price of the beans rise, 
“will Japan eventually come to rely on phosphates or other 
artifi cial manures?”
 A small table shows the imports of beancake into Japan 
during the last fi ve years: 1905–182,000 tons. 1906–258,000 
tons. 1907–320,000 tons. 1908–460,000 tons. 1909–600,000 
tons.
 “An exhibition of Soya beans and by-products from 
North China, together with photographs of the Soya bean 
industry, was held at the boardroom of the Manchester 
Chamber of Commerce on 17th and 18th inst. Explanations 
and full particulars of the industry were given by Mr. 
Cavendish Evelyn Liardet, lately returned form China.
 “At a recent meeting of the committee of the African 
Trade Section of the Incorporated Chamber of Commerce of 
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Liverpool, Mr. A. Grenville Turner delivered an interesting 
address on the cultivation and uses of the Soya Bean.”
 “In America an attempt has recently been made there 
by certain dealers to place the Soya beans on the market as 
a new substitute for coffee, and sell it under other names 
at fancy prices. A sample of coffee specially ground from 
the Soya bean, at the suggestion of Sir Alfred Jones, was 
submitted, and created much interest.”
 The oil-cake left after the expression of the oil has 
a nutritive value that “is approximately equal to that of 
decorticated cotton-seed cake. Feeding trial with this cake in 
comparison with decorticated cotton cake have been carried 
out at the Cumberland and Westmoreland Farm School at 
Newton Rigg, and also at the Royal Agricultural College, 
Cirencester. At the former institution it was found that the 
cows, when fed with Soya bean cake, gave rather more milk 
than when fed with cotton cake; but the difference was so 
small that it may be considered that the two cakes are equal 
in this respect. The proportion of fat in the milk was the same 
in each case... In view of the importance of the trade in Soya 
beans, it has been considered desirable that attempts should 
be made to row the product in other countries than China. 
The Imperial Institute has already brought the matter to the 
notice of the Governments of several British Dependencies, 
and experiments are now in progress in the Cape of Good 
Hope, Natal, the East Africa Protectorate [later Kenya], 
and the Gambia. An effort is also being made to stimulate 
the cultivation of the Soya bean in India. It is stated that 
considerable additional areas are available for cultivation in 
Manchuria.
 “The annual report of the Hull Chamber of Commerce 
and Shipping states that the Seed Crushers’ Committee 
report that ‘the mills have been fairly well employed, and 
for the fi rst time in the history of the trade soya beans have 
been crushed in quantity.’ The Hull Seed, Oil, and Cake 
Association report that ‘the outstanding feature of the year 
has been the advent of the soya bean from Manchuria, which 
marks an epoch in the crushing trade of the United Kingdom. 
About 400,000 tons have been shipped to the United 
Kingdom in 1909, of which 153,000 tons have arrived in 
Hull since March last. There is reason to hope that the soya 
bean will be a regular article of import.’”

906. Times (London). 1910. Soya bean meal for cattle. April 
1. p. 3, col. 2.
• Summary: A lawsuit has alleged that soybean meal caused 
the death of cattle in Scotland. “Lord Mackenzie, in the 
Court of Session, Edinburgh, has issued his judgment in the 
action by David Blake, dairyman, of Blacksidelea Farm, 
Liberton, against J. and A. Lawson, millmasters, Caledonia 
Mills, Leith, for payment of £700, of which £575 stands for 
the value of 25 cows which died, £30 the extent to which 
three cows depreciated in value, and the balance for loss and 
damage through disorganization of business and outlays.

 “The pursuer [plaintiff] stated that in March, 1909, he 
purchased through the defenders’ traveller a quantity of 
soya bean meal, and that his cows seemed to fare all right 
on it. He got a second consignment in April, and when he 
fed his cows with it a number of them became ill, and were 
treated for poisoning. Twenty-fi ve cows died or had to be 
slaughtered.
 “The defenders denied liability, and pleaded that, the 
meal having been sold by them under its trade name of 
soya bean meal and without any warranty, they should be 
assoilized” [absolved, acquitted].
 The defenders said that the soya bean, only recently 
imported into this country, “had been recommended by 
scientists as cattle food. Other customers used the remainder 
of the meal from which the pursuer’s second supply was 
given without any evil consequences. The averred that 
the illness and death of the pursuer’s cattle was due to 
overfeeding or ill-feeding on the part of the pursuer, or in 
any event to causes not connected with soya bean meal.
 “The Lord Ordinary assoilized the defenders, and found 
them entitled to expenses.” He summarized his opinion, 
giving 7 reasons for it.

907. Blin, Henri. 1910. Le soja ou fève de Mandchourie. 
Production et utilisations [The soybean or bean of 
Manchuria. Production and utilization]. Nature (La) (Paris) 
38(1, Supplement):141-42. April 2. [Fre]
• Summary: Since 1908 people in France have been very 
preoccupied with the large imports of soybean seeds 
which are grown in Manchuria and shipped from Dalny 
and Vladivostok. Soya beans are known in commerce 
as Haricot de Chine and Pois oléagineux du Japon. In 
England, soybeans have been used as a source of oil which 
is healthful, very nutritious, and of great value–especially for 
use by soap manufacturers. In Germany, this bean is used for 
the preparation of an artifi cial distillery yeast; it contains an 
important amount of fermentable materials and of an enzyme 
(ferment) similar to the diastase of malt which transforms 
fermentable starches and sugars. The investigations of 
Dr. Calmette of the Pasteur Institute at Lille, have made it 
possible to extract from soybeans diastatic enzymes (des 
diastases) which have unique effects. [Note: Dr. Calmette 
was one of the inventors of the “amylo process,” which 
began operation in France in 1891. He also fi rst named 
Aspergillus rouxii.]
 Recently Li Yu-ying, a delegate of the government of 
China in Europe, made a very interesting presentation to 
the French Society of Agriculture, concerning the food, 
therapeutic, agricultural, and industrial uses of the soybean: 
Flour, bread for diabetics, cakes, a seasoning sauce, 
confections, raw milk, fresh cheeses, etc.
 Also discusses: Soybean cakes, cultivation of soybeans 
in Europe and the USA, soy coffee made by roasting 
soybeans in the south of France (le Midi), and the use of 
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soya in diabetic diets. The author concludes by stating that 
the soybean has great potential in France, and varieties well 
adapted to this climate should be cultivated.

908. Mark Lane Express Agricultural Journal and Live 
Stock Record (Farmer’s Express, London). 1910. Fertilisers 
and feeding stuffs: Judgment in the soya bean meal case. 
103(4097):402-405. April 4. Colonial and Foreign Edition. *
• Summary: This is the conclusion of the article on “Alleged 
poisoning by soya bean meal” (see Feb. 14, p. 169, 171).

909. Economiste Francais (L’). 1910. Lettre d’Angleterre 
[Letter from England]. 38(15):524-26. April 9. [Fre]
• Summary: This unsigned letter from London, dated 6 
April 1910, discusses the cultivation of soy beans (fèves 
de soya) in West Africa. Mr. Grenville Turner presented a 
lecture on the cultivation of soybeans in West Africa to the 
African section of the Liverpool Chamber of Commerce. He 
recalled that the late Sir Alfred Jones, the great shipowner 
who died recently, was vitally interested in this question, 
and at the beginning of last summer [i.e., in mid-1909] he 
sent soybeans to Africa, so that several experiments could 
be conducted. Within 3 months he received a sample of the 
harvest and analyses confi rmed an oil content of 17¼%. Last 
October [1909] Sir Alfred assigned Mr. Turner to a mission 
to West Africa for the purpose of demonstrating to the 
Europeans as well as the natives the importance of growing 
soybeans. While on this mission, Mr. Turner traveled 12,000 
English miles–almost 20,000 kilometers–during which he 
traversed the colonial regions of Gambia, Sierra Leone, 
Nigeria, and the Gold Coast (Ghana). In all of British West 
Africa, wherever trials had been conducted, the results were 
marvelous.
 Note 1. In 1914 Mr. Turner reported: “The highest 
recorded oil content in soybeans was 23.20% from beans” 
grown by him Sierra Leone.
 Note 2. This is the earliest document seen (March 2019) 
concerning soybeans in Nigeria or Sierra Leone, or in the 
cultivation of soybeans in Nigeria or Sierra Leone (one of 
three documents).
 This document contains the earliest date seen for 
soybeans in Gambia (Oct. 1909; one of three documents), 
in Ghana (1909; one of three documents), in Nigeria 
(1909), or in Sierra Leone (1910). Note however that it 
is not completely clear that soybeans were grown in each 
of the four countries visited by Mr. Turner. Concerning 
Sierra Leone, three subsequent documents (Chiappini 1914, 
Sampson 1936, and International Institute of Agriculture 
1936) state or suggest that soybeans were fi rst introduced to 
Sierra Leone in 1913 from South Russia. Address: France.

910. Williams, Thomas A. 1910. La “soya.” La haba soya 
como forraje [The soy bean as a forage crop]. Boletin de 
la Sociedad Agricola Mexicana 34(15):292-95. April 17; 

34(16):307-11. April 25; 34(17):331-33. May 1; 34(18):348-
50. May 9. Translation of USDA Farmers’ Bulletin No. 58 
(1897, revised 1899). [7 ref. Spa]
• Summary: Contents: Part 1. Origin and general 
characteristics. Varieties. Growth. Illustrations show: Soy 
bean seedling with roots (p. 292, 294-95). A fl owering soy 
bean plant, with close-ups of pods and one fl ower (p. 293).
 Part 2. Cultivation. Harvest. Production and yield. 
Chemical composition.
 Part 3. Digestibility. Value and uses: As pasture (como 
pasto), as ensilage, as hay.
 Part 4. As pasture (como pastura), as a plant for 
soil improvement, value of the seeds as feed. Summary. 
The entire 4-part document contains many non-original 
illustrations of soy bean plants.
 Note: This is the earliest Spanish-language document 
seen that uses the term “la haba soya” to refer to the soy 
bean. Address: Asst. Agrostologist, Div. of Agrostology, 
USDA (agrologista auxiliar).

911. Piper, C.V. 1910. Re: Names of soybean varieties. Letter 
to Prof. A.T. Wiancko at Experiment Station, Lafayette, 
Indiana, April 19. 1 p. Typed, without signature (carbon 
copy).
• Summary: “Among other soy bean studies we are 
investigating the relation of oil content of the seed to external 
factors. The data we have thus far secured are very puzzling 
and we are, therefore, anxious to have certain pedigreed 
strains of early soy beans grown at a great many places. I am 
particularly anxious to have grown in Indiana the Hansen soy 
bean, #20409; which is very low in oil content; the Buckshot, 
#17251, and Guelph, #17261, both of which are very high in 
oil content; and Ogemaw, #17258. All four of these varieties 
are early, so that there is scarcely any doubt that they will 
mature. Will it be possible for you to grow for us rod-rows 
for these four varieties, harvesting the seed so that we can 
obtain about a pound of each? I should greatly appreciate it if 
you could do this for us.”
 Location: National Archives, College Park, Maryland. 
Record group 54–Bureau of Plant Industry, Soils and 
Agricultural Engineering. Subgroup–Div. of Forage Crops 
and Diseases. Series–Correspondence with State Agric. 
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#1.
 Sent to Soyfoods Center by Jacob Jones of Purdue 
Univ., Aug. 1998. Address: Agrostologist, Bureau of Plant 
Industry, Washington, DC.

912. Wing, Chas. B. 1910. The soy bean: a promising forage 
crop of value. Rural New-Yorker 69(4043):489-90. April 23. 
Oversize.
• Summary: “About 10 years ago the writer became 
interested in Soy beans and began experimenting with them. 
My fi rst experience was with the Ito San, and for many years 
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we grew this quite extensively, and were well pleased with it. 
If yielded about 20 bushels of grain per acre for us when at 
its best, but it was very diffi cult to harvest, the pods forming 
quite close to the ground, and the habit being rather poor–
that is the vines were inclined to be half recumbent. Some 
years we succeeded fairly well harvesting it with a mowing 
machine; some years we pulled it by hand, sometimes 
we cut it with hoes. A few years ago, after reading some 
Government bulletins on the subject, we became interested in 
other varieties. We secured as many of the promising kinds 
as we could from the Government, and tested them fairly. 
The results have both pleased and surprised us. A typical 
plant of Soy bean is shown at Fig. 184. This picture is taken 
from Farmers’ Bulletin 372. Last Fall Mr. C.V. Piper, of the 
United States Department of Agriculture, visited our test 
plot. As Mr. Piper states, it is no longer proper to encourage 
simply the growing of Soy beans; the varieties differ so 
greatly, and some are so far superior to others, that to be 
up-to-date at all, one must have some of the best varieties. 
The habits of these plants differ as greatly as those of any 
cultivated plant with which we are familiar. This variation 
is in a way, a good thing, because Soy beans are used in 
three or four different ways, and its wide variation helps the 
different uses. Some varieties will mature in 90 days; others 
will require from 120 to 140 days, or even longer. Some 
are half recumbent or almost fully recumbent; others stand 
sturdily erect. Some have coarse stalks (although very strong 
and erect); others have much more slender stalks. Some have 
large, coarse leaves; others medium leaves. Some shed their 
leaves before the grain even begins to mature; others retain 
their leaves until the grain is practically ripe. It is obvious 
that all of these characteristics may be made of use in the 
plant’s cultivation.
 “We hardly know whether the Soy bean is most useful 
for grain, silage, soiling, forage or soil improvement. 
Different varieties are peculiarly adapted to each purpose, 
and it will depend largely upon the farmer’s own need as to 
which characteristic he should seek. As a grain crop, they 
can probably be used over the widest latitude, and probably 
more farmers will fi nd them valuable in this way than in any 
other. They may be used especially in the Central States, and 
by farmers who use oil meal or bran, either with dairy rations 
or for feeding other stock. Soy beans analyze sometimes as 
high as 38 per cent protein; this compares favorably with 
oil meal, while in palatability and digestibility they are very 
much superior to oil meal. All of our stock like them fully 
as well as they do corn, and we have very little trouble from 
indigestion. They are laxative, and when fed in moderate 
amounts are benefi cial in this way; furthermore, they seem 
to act as a tonic. Horses being fed moderate amounts of them 
become sleek and fat, with abundant life. My own driving 
mare will leave her corn for a bite of Soy beans. and when 
given only moderate amounts of them and practically no 
other grain, will fatten up very quickly. I thoroughly believe 

with Mr. Piper that every farmer who is buying cotton-seed 
meal, oil meal or wheat bran has abundant use for Soy beans, 
and that the Soy beans would be much more profi table to 
him than any of the other feeds mentioned.
 “With some of the new varieties I think it will soon be 
possible to grow about 30 bushels of seed per acre. They are 
worth about $1 per bushel for feeding purposes, and they 
thus compare favorably with any crop we grow for feed. 
For many years cow peas have been grown extensively as a 
forage crop. I believe with Mr. Piper that, at least on a great 
many soils, the Soy bean should certainly replace the cow 
pea. The cow pea has just one advantage: it may be sown 
broadcast on foul land, and will make a good growth and a 
profi table crop. The Soy bean does not thrive when sown 
broadcast, consequently it is a little less of a lazy man’s crop, 
but on the other hand, its analysis is so much better than that 
of the cow pea, and its habit of growth is so much better that 
it should easily take precedence over the cow pea, excepting 
where it is thought to be absolutely necessary to sow the seed 
broadcast. I submit the following table, taken from Professor 
Henry’s “Feeds and Feeding,” for careful consideration:”
 The table gives the nutritional composition of 7 
“Foods”: Soy beans, cow peas, corn, bran, soy bean hay, 
cow pea hay, and clover hay. For each it gives: (1) Lbs. dry 
matter. (2) Lbs. protein. (3) Lbs. carbohydrates. (4) Lbs. 
[nitrogen-free] extract. The soy bean contains much more 
protein (29.6) and extract (14.4) and much less carbohydrates 
(22.3) than the other six.
 “The analysis of the Soy bean seed is not as high in 
protein in this table as I have seen it in other analyses. 
Note the superiority in protein of the Soy bean, as well as 
the cow pea hay, over Red clover. Alfalfa analyzes only 
about 11 or 12 per cent, so that the Soy bean compares 
favorably with Alfalfa itself, and it is reasonably certain that 
it could be grown easily on many soils where the growth 
of Alfalfa would be diffi cult. Red clover is not likely to be 
supplanted by either Soy beans or cow peas, and it would 
not be wise to supplant it, because Red clover is such an 
old-established crop that everyone knows how to grow it, 
it produces suffi cient forage per acre to make it profi table, 
and it probably fi ts into the rotation a little easier than Soy 
beans, especially where farmers have a large amount of 
Spring or Summer work to do. Neither do I think that Alfalfa 
should at all be supplanted by the Soy bean, but it frequently 
happens that a Red clover meadow is seriously injured by 
Winter freezing and a catch crop desired in the Spring. For 
this purpose I think that no crop with which I am familiar 
would begin to equal the Soy bean. Millets are largely used 
as catch crops under these conditions, and there is absolutely 
no comparison between the value of a ton of millet hay 
and a ton of Soy bean hay. Also there are many soils on 
which clover does not seem to thrive, and on these I would 
earnestly recommend the use of Soy beans, especially in an 
experimental way.
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 “Ohio, Chas. B. Wing.” (To be continued.)
 A large illustration (Fig. 184) shows “a typical plant of 
soy beans.” Address: Ohio.

913. Bugby, William. 1910. A vegetarian’s experiences. 
No II. The soy bean. Daily Post (The) (Hobart, Tasmania, 
Australia). April 30. p. 7.
• Summary: “There is a still better substitute for meat, and 
that is the Soy bean of Japan, which is now being extensively 
cultivated in New South Wales. The present writer has found 
nothing to surpass this most useful bean, and especially the 
improved variety of it grown at Wahroonga, N.S.W., by 
the Sanitarium Food Reform Co. [Seventh-day Adventist]. 
It might be introduced into Tasmania with advantage, and 
in a calcareous soil would prove a source of great profi t to 
the grower. The Wahroonga variety of Soy bean takes less 
time to cook and is also more tender when cooked than that 
imported direct from Japan. It is far more digestible than any 
other kind of bean.”
 Note 1. In 1910 Wahroonga was a suburb of Sydney; 
it would have included some small, semi-rural market-
gardening areas that provided vegetables for the city 
dwellers. The word “extensively” above probably means 
that small plots of soybeans were being grown in market 
gardens around towns and settlements in NSW. As of 2005 
Sanitarium Food Reform Co. has been renamed Sanitarium 
Health Food Co. and is a thriving maker of health foods, 
breakfast cereals, meat alternatives, soymilk, etc.
 “While the writer feels some satisfaction in the thought 
that more than 20 years ago [i.e., before April 1890], in the 
columns of a Melbourne journal, he was the fi rst to call 
attention to the great merits of this most remarkable bean, 
and to advocate its introduction into Australia, he feels 
somewhat depressed at the fact that it has taken so many 
years to (?) its cultivation on and its adoption and recognition 
as an article of food. As a rule it may be assumed that it will 
take a generation to effect any great (?) reform. But we shall 
reap, if we faint not.
 “The Soy bean is, in fact, a perfect and superior 
substitute for fl esh meat, and it contains not only proteids or 
fl esh-formers in abundance but also a large amount of pure 
and digestible fat. It contains the same food elements, in the 
same proportion, as a moderately fat mutton chop. Its skin 
is so thin as to be scarcely perceptible, hence it is the most 
digestible of the bean family, and can be fl avored to suit 
any palate. It makes a highly nutritious soup. Children and 
invalids thrive upon it. The following is an analysis of the 
Soy bean -”
 A table compares the “elementary constituents” of two 
varieties of soy beans, peas, lean beef, and fat mutton. For 
each is given the percentage composition of water, protein 
or nitrogenous matter, fat or hydro-carbon, carbo-hydrates 
(starches), fi bre, and ash. The protein content is as follows: 
Soy bean #1–37.8%. Soy bean #2–34.0%. Peas 23.0%. Lean 

beef 19.0%. Fat mutton 12.0%.
 “In cooking, the bean absorbs about four or fi ve times 
its weight of water; this brings it closely up to an equal 
quantity of fat mutton. A glance at the above table will show 
that the Soy is superior in every respect to beef, and is only 
surpassed in starch by peas. Dr. Anna Kingsford, M.D., 
in her interesting book ‘The Perfect Way in Diet’ [about a 
vegetarian diet], has shown that the digestive organs of man 
are not fi tted for animal food, and that such food causes 
irritation and increases the tendency to infl ammation, and is 
also largely responsible for rheumatism, gout, and neuralgia. 
It also promotes phthisis [pulmonary tuberculosis]. The 
drowsiness felt by so many persons after a hearty meal of 
meat, together with an intense craving for stimulants [e.g., 
alcohol], is wholly unknown to vegetarians, and this is why, 
in London, the numerous vegetarian restaurants are thronged 
by bankers and brainy business men at the time of the 
midday meal.
 “It is worthy of notice that the ox gives back in his 
meat only some of the food derived by him from the grass, 
retaining the balance to form his teeth, horns, hoofs and hide. 
So that, at best, man loses some of the best nutriment when 
he uses meat as food. In addition to this, in the venous blood 
of the animal are to be found poisonous and effete material, 
waste tissue, cadaveric alkaloids, and even parasites and 
disease-germs, wholly absent from vegetables and fruit. It is 
a rare thing for vegetarians to suffer from anaemia, though it 
must be supposed that even a diet so rich in all the elements 
the blood requires will of itself secure immunity from this 
and other diseases if other hygienic conditions are absent. A 
vegetarian diet is not a panacea, although those who adopt 
it suffer far less from all complaints than their meat-eating 
brothers and sisters. If a vegetarian lady, ‘cumbered with 
much serving,’ and beset with a multitude of household 
duties, keeps all day indoors and does not go out enough to 
exercise in direct sunlight and fresh air–and most women 
have too little of these–she will very likely become anaemic, 
like her meat-eating sister, but this is not because of her 
vegetarian diet, but in spite of it. Still, she will not suffer so 
badly, or become so ‘run down,’ as that meat-eating sister, 
and she will, moreover, make a much more rapid recovery 
from all her ailments.
 “It is also quite possible for a vegetarian to eat too much 
nitrogenous food, and to suffer from consequent indigestion. 
Still, the diet is not responsible for a man’s gluttony if he 
will eat to much, and will live to eat rather than live to eat. 
Temperance in eating is almost as essential as temperance 
in drinking. Here it may be added that a moderate and well-
chose vegetarian diet is a certain cure for drunkenness, 
since the craving for intoxicants is mainly induced by the 
infl ammatory state of the stomach caused by fl esh-eating. 
Vegetable food is so nourishing and sustaining that a 
vegetarian can better afford to go without a meal than can a 
meat-eater. Indeed, the experience of the writer has been that 
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for prolonged muscular and mental work there is nothing 
to compare with a judiciously-selected fruit and vegetable 
diet. The ancient Spartan and Roman athletes disdained 
meat. They lived on barley-cakes, olive oil, and black lentil 
soup. The canny and energetic Scotchman is virtually a 
vegetarian. The miners of Chili [Chile] are wont to ascend a 
perpendicular ladder with 2 cwt [1 cwt = hundredweight = 
112 pounds] on their backs, and they do this all day long on a 
meal of beans and vegetables and fruit.
 “The writer is of [the] opinion that after the age of three 
years milk should not be taken by human beings. It clogs 
his stomach, makes his brain sluggish and stupid, and in 
the stomach gives rise to lactic acid complications. Hence 
it should never be forced upon children over three years of 
age who have come of gouty or rheumatic parents. As a rule, 
such children have a natural detestation of it and a great 
aversion to it. Cow’s milk is an abomination that ought never 
to be taken. It is an unnatural thing for a human being that 
has cut its teeth, and ought to eat solid food, to drink the milk 
of a brute! The human stomach resents it!”
 The writer then discusses: Suitable foods for 
vegetarians. The benefi ts of eating two meals a day. The 
importance of understanding the “elements of nutrition” 
contained in each food to maintain one’s proper weight and 
good health, the ability of a given area of land to support 6 
times as many vegetarians as meat-eaters, the need to divide 
large Tasmanian land holdings into small plots of orchards 
and kitchen gardens, the sustaining and invigorating power 
of a non-fl esh diet, the overall physical, mental, and moral 
effects of a vegetarian diet, and the need to abolish abattoirs 
or slaughter houses.
 “It is not suffi ciently understood that a vegetarian has 
far higher motives that the gratifi cation of his palate and the 
satisfaction of his appetite. He regards all life as sacred, and 
the taking of innocent animal life as a monstrous crime, both 
against the animal and its right to live, and against the moral 
development of society at large. He regards his Creator 
as the Creator and Father of every living thing. When his 
last hour comes the vegetarian will be able calmly to meet 
his Heavenly Father–the Father also of every poor dumb 
animal–with the happy though humble consciousness that he 
has neither knowingly caused the infl iction of pain or death, 
nor connived in their infl iction by others upon an innocent 
animal. There is sound sense in the lines: -
 “’He prayeth best who loveth best
 All things both great and small;
 For the dear God who loveth us,
 He made and loveth all.’”
 Source of poem: “Rime of the Ancient Mariner,” 
by Samuel Taylor Coleridge (1798; Part VII, stanza 23). 
Coleridge lived 1772-1834
 Note 2. This is the earliest document seen (May 2005) 
concerning soy beans in connection with (but not yet in) 
Tasmania.

 Note 3. The author may have been a Seventh-day 
Adventist, since he states that soybeans have been grown in 
the Sanitarium gardens at Wahroonga, New South Wales. If 
he was an Adventist, this would be the earliest article seen 
on soybeans written by a Seventh-day Adventist. Address: 
Tasmania.

914. Product Name:  [Sarton Soy Flour].
Foreign Name:  Sarton.
Manufacturer’s Name:  Bayer & Co.
Manufacturer’s Address:  Elberfeld, Germany.
Date of Introduction:  1910 April.
Ingredients:  Soybeans.
How Stored:  Canned or powdered.
New Product–Documentation:  Noorden, C. von; Lampé, 
Ed. 1910. “Ueber Sarton, ein neues Naehrpraeparat für 
Zuckerkranke [Sarton, a new food for diabetics].” Therapie 
der Gegenwart: Medizinische-Chirurgische Rundschau 
51(4):145-46. New Series Vol. 12. “Finally a method was 
found that removes almost all of the carbohydrates from 
soybean meal (Sojabohnenmehl), and also gets rid of the 
unpleasant tasting materials. Because this process is much 
too complicated to be carried out in one’s household, Bayer 
& Co., a paint factory in Elberfeld, took over the production 
on a large scale. The preparation was next produced in the 
form of a thick puree, put into sterilized tin cans (about 18-
19% solids, of which 8-9% was protein). Meanwhile they 
succeeded in making a dry powder, and the fi rm even told us 
that they would probably prefer to sell the preparation in a 
powdered form.
 Martindale, William Harrison; Westcott, W. Wynn. 1915. 
The extra pharmacopoeia of Martindale and Westcott. 16th 
ed. 2 vols. London: H.K. Lewis & Co., Ltd. See vol. I, p. 
849. “* Sarton is a preparation of the [soya] bean for use as a 
diabetic food.”
 Horvath. 1927. The Soybean as Human Food. p. 57. 
“Soybean fl our in diabetes:... Von Noorden and Lampe 
introduced the patented soybean preparation ‘Sarton.’” 
(Footnote 2: “Of the Elberfelder Farbwerke”).

915. Brenier, Henri. 1910. La question du soja [The soya 
question]. Bulletin Economique de l’Indochine (Hanoi) 
13(83):105-28. March/April. Series 2. [22 ref. Fre]
• Summary: This is an in-depth look at the relevance of 
the soybean to France, both now and in the future. It is 
prompted by the rapid growth of soybean imports to Europe 
from Manchuria. The author has a good knowledge of the 
literature on soybeans and a familiarity with the crop in the 
fi eld in French Indochina and China.
 Contents: 1. Soybean cultivation: Species and varieties, 
major soybean producing countries (China, Japan, Korea, 
Indochina), other countries (Java and the Dutch East 
Indies, France, USA. The Imperial Institute of London is 
conducting trials in the Cape of Good Hope and Natal [South 
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Africa], in British West Africa, and in Gambia), methods of 
cultivation and yield. 2. Commerce: Exports of soybeans and 
soybean cake (beancake, tourteaux de soja) from China and 
especially Manchuria (Newchwang, Dairen/Dalny, Antung, 
Ta tung kow, Suifenho {Suifenhe / Sui-fen-ho}), importing 
countries in 1908 in descending order of amount imported 
(Russian ports on the Pacifi c [Vladivostok], for re-export to 
Europe). Exports. Prices 3. Soybean utilization: Chemical 
composition, use as a forage plant and for improving the soil, 
use in human foods (tofu, shoyu, Worcestershire sauce, tuong 
[Annamite soy sauce], miso, natto, soymilk), the soybean 
as an oilseed (yield of oil from various oilseeds), soybean 
cakes. Conclusions.
 Page 109 discusses soybeans in Indochina, according 
to information received from M. Crevost, Curator of the 
Agricultural and Commercial Museum of Hanoi, and from 
the article by Bui-quang-Chiêu (Dec. 1905). The names of 
the soybean are different in the various parts of Indochina. 
In Cochin China (especially in the provinces of Chaudoc 
and Baria), in Annam (sporadically), and in Tonkin it is 
called dau-nanh or dau-tuong (Tuong is a sauce made with 
soybeans, described later under “Uses”). In Cambodia 
(Cambodge) it is called sandek sieng. The variety most 
widely cultivated in Indochina seems to be one with a 
yellowish-white color, more oblong than round, a little 
fl attened (soja platycarpa of Harz [1880, 1885] (?)), different 
therefore from the fi ne (belle) varieties of Manchuria and 
Japan that are well rounded and pure yellow.
 A table (p. 112) shows soy bean grain exports (in 
1,000 metric tons) from different Manchurian ports for the 
years 1905-1908. The author notes that Indochina could be 
exporting soybeans to France. One factor that stimulated the 
large exports of soybeans from Manchuria in 1908 (besides 
an excellent harvest in 1907) was a program to suppress the 
cultivation of opium by expansion of soybean acreage (p. 
113). The author uses the scientifi c name Phaseolus radiatus 
to refer to the petit haricot vert (probably mung bean). He 
observed soybeans planted in mixed culture in Szechuan.
 Page 115: In 1908 tables show total exports to foreign 
countries were as follows: Soybean seeds (Soja en graines): 
285,180 tonnes (metric tons). Soybean cakes (Tourteaux 
de soja): 469,800 tonnes. Total: 754,900 tonnes, worth 78 
million French francs.
 Page 115: In 1908 offi cial statistics are fi rst given for 
exports to Europe (in tonnes): Great Britain 69,200, France 
21,390, Holland 7,290, Italy 4,140, Belgium 1,760, Germany 
670, Russian ports on the Pacifi c [such as Vladivostok] (for 
reexport to Europe, primarily to England it seems) 100,000. 
Total: 204,440 tonnes.
 Page 116 notes that the rise of soybeans in Manchuria 
is due in part to the power of the Japanese commercial 
house Mitsui Bussan Kaisha and the large English oil mills, 
which joined to develop an industry that had not previously 
existed. At the end of 1906, Mitsui, which had a dominant 

commercial role in Southern Manchuria, sent one or two 
trial shipments of soybeans to England. Mitsui was followed 
mainly by the British trading houses (Samuel & Samuel, 
Jardine, Matheson), then by the Germans (Otto Reimers, 
Arnhold Karberg & Co), and the Russians. Continued 
suppression of opium growing led to further expansion of 
soybean cultivation.
 A table (p. 117) gives the price of soybeans (per picul 
of 300 catties = 180 kg), soybean cake (per 10 cakes of 53 
catties each or 318 kg for the 10), and soybean oil (per picul 
of 100 catties = 60 kg) in New chwang [Newchwang] taels 
and in French francs in the average year from 1882-1891, 
and in the year 1897. Prices were up in 1897.
 Page 124 states: “A factory was recently founded near 
Paris (at Saint Germain en Laye), with Chinese capital, for 
the preparation of a series of products derived from soya: 
milk, “caséo-sojaïne,” cheese [tofu], sauce, and sweet soya 
preserves (confi ture (?) de soja).” A footnote states: “I owe 
this curious piece of information to the amicability of the 
secretary of Ecole française d’Extrême-Orient, Mr. Ch. 
Maybon, who pointed it out in the January 1910 issue of the 
Bulletin de l’Association amicale franco-chinoise.
 A table (p. 125) shows that the soybean gives the lowest 
yield of oil of all major oilseeds: copra (from coconut) yields 
67-70% oil, sesame seeds 50-56%, poppy seed (pavot) 43-
50%, castor oil plant 42-50%, rapeseed (colza) 42-45%, 
linseed 43%, peanuts 35-47%, cottonseed 21-26%, soybeans 
from Manchuria 16-18%.
 Note: This is the earliest document seen (March 2000) 
that describes caséo-sojaïne as a product. Yet this may well 
be a mistake since its source of information is given as 
Bulletin de l’Association Amicale Franco-Chinoise (Jan. 
1910)–which uses the term to refer to a business name. 
Address: Inspecteur-Conseil des Services Agricoles et 
Commerciaux de l’Indochine.

916. Noorden, Carl von; Lampé, Eduard. 1910. Ueber 
Sarton, ein neues Naehrpraeparat fuer Zuckerkranke [About 
Sarton, a new food for diabetics]. Therapie der Gegenwart: 
Medizinische-Chirurgische Rundschau 51(4):145-46. New 
Series Vol. 12. [Ger]
• Summary: This article is mainly about soybeans, their 
chemical composition, and the various foods that can be 
made from them. “By coincidence, the soybean (Soja 
hispida), of Japanese origin, fell into our hands. The fi rst 
experiments on this plant were conducted many years ago, 
initially in our private clinic in Frankfurt, then later by 
another one of us in Frankfurt and the other in Vienna.
 “Soja hispida, a legume, produces a seed that lies 
somewhere between peas and beans in appearance. 
There are numerous varieties of soybeans and each has 
different qualities. Only certain varieties are useful in the 
kitchen. In Japan it is used to make the Japanese “bean 
sauce [Bohnensauce], called shoyu; it is also found in fi ne 
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European kitchens. Moreover, in Japan, a peculiar dish called 
tofu (Tofou) is prepared from soybeans. It is rich in protein; 
almost all other nutrients of the beans are removed during its 
preparation. In its simple boiled state, the soybean is used as 
a vegetable or salad in Japan by the poor. Also in southeast 
Europe, people have been planting soybeans for three 
decades, but they don’t have the same value here as in Japan.
 “The high concentration of protein in soybeans (30-
35%), the low concentration of starch and of digestible 
carbohydrates (ca. 6%) leads us to want to try soybeans in 
diabetic diets. But the plain, unprocessed bean, regardless of 
what we add to it, does not suit European palates...”
 “Finally a method was found that removes almost all of 
the carbohydrates from soybean meal (Sojabohnenmehl), and 
also gets rid of the unpleasant tasting materials. Because this 
process is much too complicated to be carried out in one’s 
household, Bayer & Co., a paint factory in Elberfeld, took 
over the production on a large scale. The preparation was 
next produced in the form of a thick puree, put into sterilized 
tin cans (about 18-19% solids, of which 8-9% was protein). 
Meanwhile they succeeded in making a dry powder, and the 
fi rm even told us that they would probably prefer to sell the 
preparation in a powdered form.
 This soybean puree, given the name Sarton by the 
factory, contains no starches or red dextrins (Erytrodextrins) 
as indicated by a test with Lugol’s solution. If properly 
prepared, the taste is excellent. All patients, and even healthy 
workers, accepted it very well. Like pea soup and lentil soup, 
the Soybean soup invites the use of plenty of butter or other 
fats, and thereby enables the incorporation of a high level of 
total nutrients–with little resulting sugar in the urine.
 “More detailed communications about the soybean, 
about the chemistry of this and other preparations, about its 
digestibility, etc. will soon be published by Dr. E. Jürgensen 
from the Vienna Medical Clinic (Wiener I. medizinischen 
Klinik).
 Note: This product, which originated in Japan, was made 
in its own factory in Elberfeld–probably near Wuppertal, a 
city in North Rhine-Westphalia, Germany, in and around the 
Wupper valley, east of Düsseldorf and south of the Ruhr. 
Address: 1. Vienna, Austria; 2. Frankfurt am Main, Germany.

917. Borghesani, Guido. 1910. Ueber das Verhaeltnis der 
Methylpentosane gegenueber den Pentosanen in einigen 
Arten von Pfl anzensamen [On the content of methyl 
pentosan in relation to total pentosans in some varieties of 
plant seeds]. Journal fuer Landwirtschaft 58(1):77-79. May 
17. [5 ref. Ger]
• Summary: Investigating carbohydrates in soybeans, 
the author reports 3.86 to 2.86% of pentosans, also 
methylpentosans; the ratio of pentosans to methylpentosans 
is 6.2 to 1. Address: Bologna, Italy.

918. Ceris, A. de.; Sagnier, Henry. 1910. Le soja dans 

l’alimentation du bétail [Soybeans in the feeding of animals]. 
Journal d’Agriculture Pratique 74:619. May 19. [Fre]
• Summary: Over the past two years we have watched the 
rising imports of soybeans (des graines ou fèves de soja) 
to Europe. The consumption of soybean fl our and cake 
(des farines et des tourteaux de soja) has risen to great 
proportions in Great Britain.
 However a recent lawsuit between a dairy farmer and 
cattle raiser near Edinburgh, Scotland, and a nearby miller, 
called attention to toxic substances that these products may 
contain. The farmer demanded payment from the miller of 
700 pounds sterling, representing the value of 25 cows that 
had died in his barn, the damage to three other cows, and 
the trouble caused by the affair. He attributed the loss of the 
animals to the consumption of soy fl our (farine de soja) sold 
by the miller, fl our made toxic by hydrocyanic acid contained 
in the beans. But as is often the case in such matters, the 
conclusions of experts called by the court were contradictory. 
It was shown that the symptoms characterizing the death of 
the animals were not that caused by hydrocyanic acid, but 
rather those caused by ptomaines from potatoes or similar 
feeds. One chemist found a trace amount of hydrocyanic acid 
in the soy fl our, but far too little to kill these cows. So the 
dairy farmer lost the case.
 This is the only known case brought against soy fl our or 
cakes, despite its large-scale consumption.

919. Product Name:  Cereo Gruel Flour (Deming’s Soybean 
Flour. Renamed Soy Bean Gruel Flour by 1912 and Soybean 
Gruel Flour by 1936).
Manufacturer’s Name:  Cereo Co.
Manufacturer’s Address:  Tappan, New York.
Date of Introduction:  1910 May.
New Product–Documentation:  This was the fi rst 
Caucasian manufacturer of soyfoods in New York. Ruhräh, 
John. 1910. “The soy bean as an article of diet for infants.” J. 
of the American Medical Assoc. 54(21):1664-65. May 21.
 Friedenwald & Ruhrah. 1910. American Journal of 
Medical Science. 54(21):793-803. “The Use of Soy Bean as 
a Food in Diabetic Diets.”
 J.P. Street. 1913. Connecticut Agric. Exp. Station, 
Annual Report 36:107-11. For the year 1912. “Gluten and 
Special Foods.” This food, intended for use in diabetic diets, 
contains 45.69% protein and 0.63% starch. The author states: 
“Contains a fairly high percentage of protein, high fat, and 
only a trace of starch. It contains about 9 per cent. of cane 
sugar, doubtless added to increase its palatability.”
 Roberts & Miller. 1918. Journal of Home Economics. 
Feb. p. 65. Cohen & Mendel. 1918. Journal of Biological 
Chemistry. p. 433. “The soy bean fl our was furnished by the 
Cereo Company, Tappan, New York.”
 Horvath. 1927. The Soybean as Human Food. p. 46. 
Demming’s whole (full-fat) soybean fl our contains 5.3% 
water, 44.6% protein, 19.4% fat, 24.1% carbohydrates, 2.4% 
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fi ber, 4.2% ash, and 400 calories per 100 gm.
 L.B. Breedlove. 1936. Chicago J. of Commerce and 
La Salle Street Journal. June 25. p. 14. “Soy bean–The 
magic plant. Article XI.” “Cereo Company, Tappan, New 
York: Soy bean gruel fl our.” Gray. 1936. All About the Soya 
Bean. p. 121 “Soybean Gruel Flour.” International Inst. of 
Agriculture. 1936. Manufacturers of soy products. p. 205.

920. Ruhräh, John. 1910. The soy bean as an article of 
diet for infants. J. of the American Medical Association 
54(21):1664-65. May 21.
• Summary: The author advocates the use of the soy bean as 
an article of diet in infant feeding and for diabetics because 
it is free from starch and has a high protein content (about 
25%). It is also good in diabetic diets when the patient tires 
of eating meats.
 “In the feeding of infants and of some young children 
one diffi culty is to supply suffi cient in a form in which it 
can be digested and assimilated. Mothers’ milk is often not 
available, and the protein of cows’ milk may not be suited, 
or cannot be adapted to the infant’s digestion or, owing to 
certain diseases, may be contraindicated; and it is in these 
diffi cult and abnormal cases that the soy bean would seem to 
have place.”
 The author had a “gruel fl our” made from dehulled 
soy beans by a company [probably run by Mr. Macey F. 
Deming of the Cereo Company, Tappan, New York–see last 
paragraph of article] which makes a specialty of producing 
such gruel fl ours. An analysis of this fl our shows that it 
contained 44.64% protein, 19.43% fat, and no starch. Each 
ounce of this “soy-bean gruel fl our” yields about 13 gm 
of protein and 120 calories. He mixed 1 to 6 tablespoons 
of the fi nely-ground fl our with 1 quart of water (or water-
milk mixture) and a little salt, boiled it for 15 minutes, and 
fed it with good results to infants with diarrhea, digestive 
disturbances, or diabetes.
 He gives recipes for the preparation of gruels, broths, 
and muffi ns using this fl our, and discusses the indications 
for its use in diffi cult infant feeding cases. He suggests that 
barley, oat, or wheat fl our be added to the recipes to help 
them thicken and prevent settling. “Later, when the food is to 
be increased, condensed milk or cows’ milk may be added to 
the soy-bean gruel to advantage.”
 He concludes: “I am indebted to Mr. M.F. Deming for 
assistance in getting a satisfactory soy fl our made.” Address: 
M.D., 839 North Eutaw St., Baltimore, Maryland.

921. Mark Lane Express Agricultural Journal and Live Stock 
Record (Farmer’s Express, London). 1910. Fertilisers and 
Feeding Stuffs: Varieties of soya beans. May 23. p. 625.
• Summary: The consulting Chemist of Royal Agriculture 
Society of England, in his annual report for 1909, gives 
chemical analyses of soya beans. “There are four principal 
varieties of soya bean distinguished according to their 

colour.” The percentage of “nitrogenous matters [protein], 
oil, carbohydrates, fi bre, and ash” is given for the yellow 
(34.3% protein, 17.7% oil), white (40.5%, 14.4%), brown 
(35.1%, 17.8%), and black (34%, 17.1%) varieties. Note that 
the white variety is richest in protein and lowest in oil.
 “Experiments made to test the digestibility of the beans 
as a feeding stuff showed the following percentages:–
Albuminoids, 87 per cent.; fat, 94 per cent.; carbohydrates, 
62 per cent.
 “The American scientist, Professor Pott [1889, 1907], 
as the result of numerous experiments, considers that the 
beans constitute a good fattening food for cattle, sheep, and 
pigs, as well as being suitable for horses in hard work. In his 
experiments he obtained a large increase of live weight with 
pigs, although it should be added that his test was not made 
with pigs of prime quality.
 “He found that the oil in the bean acts as a laxative, and 
that it is desirable to limit the quantity of beans in the rations.
 “His experiments were made with the crushed beans 
without the oil having been fi rst extracted.
 “Soya bean cakes are made from the beans after the 
greater part of the oil has been pressed out or otherwise 
extracted.”

922. Langworthy, C.F. 1910. Apendice. La soya como 
alimento para el hombre [Appendix: The soy bean as 
human food]. Boletin de la Sociedad Agricola Mexicana 
34(20):389-92. May 25. [1 ref. Spa]
• Summary: This is a Spanish-language translation of USDA 
Farmers’ Bulletin No. 58 (1897, Revised 1899). The soybean 
is referred to throughout as “La haba soya.” It describes 
and gives the nutritional composition of various Japanese 
soyfoods, including natto, miso (3 types; miso blanco, 
colorado, Suiza [Swiss]), tofu (Tofu o queso de haba; Tofu 
fresco), soymilk (leche de la haba soya), frozen tofu (Tofu 
helado), yuba, soy sauce (salsa de la haba soya).
 Note 1. This is the earliest Spanish-language document 
seen (Oct. 2012) that mentions yuba, which it calls yuba.
 Under the name of coffee beans (habas de café), 
soybeans (las habas soya) are sometimes consumed in 
Switzerland as legumes (como legumbres); when they are 
dry and toasted, they are used as a substitute for coffee 
(sustituir al café). No mention is made of soybeans or 
soyfoods in Mexico.
 Note 2. This is the earliest Spanish-language document 
seen (April 2013) that uses the term Tofu or the term queso 
de haba or the term Tofu fresco to refer to tofu
 Note 3. This is the earliest Spanish-language document 
seen (Jan. 2012) that mentions natto, which it calls natto.
 Note 4. This is the earliest Spanish-language document 
seen (March 2009) that mentions miso, which it calls miso.
 Note 5. This is the earliest Spanish-language document 
seen (Nov. 2012) that mentions soy coffee or soy as a 
substitute for coffee, which it calls sustituir al café.
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 Note 6. This is the earliest Spanish-language document 
seen (Aug. 2013) that uses the term leche de la haba soya to 
refer to soymilk.
 Note 7. This is the earliest Spanish-language document 
seen (April 2013) that mentions frozen tofu, which it calls 
“Tofu helado.”
 Note 8. This is the earliest Spanish-language document 
seen (April 2012) that mentions soy sauce, which it calls 
“salsa de la haba soya.” Address: PhD, Offi ce of Experiment 
Stations, USDA, USA.

923. Blin, Henri. 1910. Valeur alimentaire du tourteau 
de soja [The nutritional value of soybean cake]. Journal 
d’Agriculture Pratique 74:667-68. May 26. [Fre]
• Summary: The industry that manufactures soya cakes 
(tourteaux de Soja) is very important in China, and their 
exportation has expanded greatly in recent years. Europe 
absorbs a large portion of the production. Major ports of 
export are Chefou and Newchwang [Manchuria].
 In England an oil is extracted from the soybean which 
is used for food and has great value in soaps. Soybeans 
(Les fèves de Soja) contain a large portion of fermentable 
materials and a ferment analogous to the diastase of malt, 
which converts the starch into fermentable sugar. Dr. 
Calmette, of the Pasteur Institute of Lille, has succeeded 
in extracting from soybean seeds (des graines de Soja) 
diastases of different effects; they show whether soybeans 
are more or less advanced in maturity.
 A table (from Meissel & Böcker) shows the composition 
of soybeans. Soya cakes, the usage of which is expanding in 
France, are manufactured from the residues of two clearly 
distinct Chinese industries: the extraction of oil and the 
manufacture of tofu (fromage de Soja). These cakes are 
round and weigh 30-32 kg; they are 9 cm thick and 58 cm in 
diameter.
 A wide table shows the nutritional composition of 11 
feeds, including soya cake and three other types of cakes, 
plus soybeans and six grains. For each is given the content 
of water, ash, nitrogenous materials (soya cake is by far the 
highest), nitrogen free extract, crude cellulose, crude fat, and 
economic value (in French francs) per 100 kg. (soybeans are 
the highest {20.97 francs}, followed by soybean cake {20.62 
francs}). Wolff attributes a value of only 20.02 francs to the 
soya cake; the small difference is due to small differences in 
nitrogen content of various cakes. The writer concludes that 
soya cake has a marked superiority over other feeds; it can 
therefore be used advantageously in the rations of animals. 
In Germany and Austria it is already widely used, especially 
to fatten hogs; it is used with potatoes in the proportion of 
1.25-1.5 kg per head per day. This cake is also very well 
suited for the fattening of cattle, and for nourishing milk 
cows and sheep. It can be very valuable in enriching forages 
of mediocre quality.
 Soya cake is increasingly used in agriculture in the north 

of France; it is imported via the ports of Havre [Le Havre, on 
the English Channel], and Dunkirk–both in northern France. 
Address: France.

924. Blin, Henri. 1910. Valeur alimentaire des torteaux de 
Soja [The nutritional value of soybean cakes (Abstract)]. 
Engrais (L’) 25(22):611-13. June 3. [Fre]
• Summary: A French-language summary of the following 
French-language article: Blin, Henri. 1910. “Valeur 
alimentaire du tourteau de soja [The nutritional value of 
soybean cake].” Journal d’Agriculture Pratique. 74:667-68. 
May 26.
 On page 613 (col. 1) is a large table showing the 
chemical composition of: Soybean cake, linseed cake, colza / 
rapeseed cake, copra cake, soybean seeds, wheat, rye, barley, 
oats, maize [corn], and wheat bran.

925. Engrais (L’). 1910. Le soja dans l’alimentation du bétail 
[The soybean in the feeding of animals]. 25(22):613. June 3. 
[Fre]
• Summary: People are aware of the great development 
that has taken place during the last two years in the trade of 
soybeans (graines ou fèves de Soja); recently it has taken an 
unexpected turn. The consumption of soya fl our and cake has 
taken on large proportions in Great Britain.
 This is an early report of 55 cows, owned by a farmer 
in Edinburgh, dying from eating soybean cakes (tourteaux 
de Soja). This is the only incident reported against the 
consumption of soy fl our or cakes.

926. Healy, Henry W. 1910. Culture of the soy bean: 
Practical statement of “do” and “don’t.” Part II. Rural New-
Yorker 69(4040):623. June 4. Oversize.
• Summary: “Prepare the ground thoroughly. A better seed 
bed is required than for corn. Plant in 36-inch drills from 
eight to 12 beans per lineal foot, and cover them not deeper 
than two inches nor less than one inch. After planting use 
the weeder or spike harrow with the teeth turned well back 
until the beans have nearly all sprouted but are not yet up to 
the surface. The young Soy bean shoots are very tender and 
easily damaged; therefore, see that your harrow or weeder 
does not break them. If the surface of the ground becomes 
baked or crusty before the beans are up, they may never push 
their way through. Use the weeder, but use it with judgment. 
When the young plants clearly defi ne the rows begin your 
cultivation. If the seed bed has been well prepared, give 
shallow cultivation only. If it has been somewhat neglected, 
the fi rst cultivation may be deep, but after that merely 
preserve a shallow though very fi ne earth mulch. How many 
times do I cultivate? I don’t know. I should advise the least 
possible cultivation that will preserve an ideal earth mulch. 
This may mean a great many cultivations–it may mean but 
one. When you cannot run the cultivators between the rows 
without breaking the plants considerably, stop cultivating.
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 “Soy beans make an ideal soiling crop. They are 
excellent fed green, as hay, or as grain. The Massachusetts, 
Ohio and New Jersey experiment stations strongly 
recommend them as silage when corn forms more than half 
the silage mixture. They may be fed to cattle, sheep, horses 
and hogs in any of the above forms–though, of course, silage 
is not recommended for horses or hogs except in very limited 
quantities. In feeding the beans as grain, remember that 
they are richer than [linseed] oilmeal and somewhat more 
laxative. Use them as you would oil meal.
 “The hay corresponds to Alfalfa hay. It also has a 
laxative effect. One of the most noticeable characteristics is 
its palatableness. All farm animals seem to prefer it to any 
other plant. Cattle will let the freshly-cut corn or Alfalfa lie 
till all the Soy beans are gone when the three are fed at the 
same time. Green Soy beans seem more nearly to replace 
grain with dairy cows than any other roughage. We are told 
that hogs in pens do not make gains on soiling crops alone. 
They do when soiled with Soy beans.
 “Although I prize Soy bean hay highly, I do not intend 
ever again to grow them for that purpose. Too much labor is 
entailed, and it is usually harvested in September, a month 
of rains and uncertain weather. If you are minded to try it, 
cut when the bean pods are well formed and developed and 
before the leaves show signs of withering. This will usually 
be about two or three weeks after the maximum height has 
been reached. Cure as you would clover or Alfalfa hay, but 
take greater pains not to break off the tender leaves in which 
lie the greatest feeding value.
 “When harvesting for the grain, wait till most of the 
leaves have fallen and the pods become somewhat dry. The 
beans should be solid and hard. Wait till there has been a 
heavy dew and the vines and pods are leathery, then reap 
with a binder and put in cocks at once. Do not run the binder 
after the dew has been dried away, for then the beans are 
easily shelled from the brittle pods. A cloudy day is better 
than a sunny one. After curing a few days, I usually spread 
sheets in the hay rigging and by gathering together the 
corners hoist them with a light block and tackle to the loft. 
When saving the seed I usually thrash with a fl ail by hand. 
I am told that by removing some of the beaters a thrashing 
machine does good work. When feeding as grain, do not 
thrash, but feed the sheaves to the cattle and hogs and let 
them do the work for you. Not enough will be wasted to 
pay for the thrashing. I think animals relish the beans more 
this way. Finally, don’t forget the chickens. If they have free 
range about the barn and manure pit, they will get every bean 
that escapes the other stock. When housed for the winter, 
occasionally throw them a sheaf. It will prove a treat for 
them, thoroughly evidenced by their industrious scratching 
and pecking.
 “Now for a few ‘don’ts.’ Don’t try Soy beans as a 
‘plow under’ crop. Crops are turned under to obtain humus. 
If you have no humus, Soy beans will not pay. Cow peas 

are better, or buckwheat, or rye, or Crimson clover. Don’t 
sow broadcast. A cultivated crop returns a much greater net 
profi t. Don’t use much commercial fertilizer unless it be 
a little phosphoric acid in some soluble form. If you have 
humus you will not need it. I have experimentally tried 
1,000 pounds per acre of a three, eight and six mixture, and 
also lesser amounts. Sometimes not the slightest results 
were noticeable. Never has a heavy application paid me, 
but I should favor 210 to 300 pounds of basic slag per acre. 
Manure will produce results because it adds humus. Finally, 
don’t forget to lime and lime well. This is paramount. I have 
sown the beans broadcast in New York State on a loam soil 
with manure. Also in Maryland on both a clay and a sandy-
loam river bottom with commercial fertilizer. The stand was 
hardly 20 inches tall and did not pay. I have planted in rows 
and given good cultivation on a new soil low in humus. The 
result was better but not satisfactory.
 “Last Summer in a fi eld that had grown a rather poor 
crop of potatoes the year before and had had a cover crop 
of rye turned under in the Spring, I grew 30 bushels of 
thrashed and cleaned beans per acre. There was no manure 
or commercial fertilizer used, but the soil was well supplied 
with humus and had an application of fi ve tons of lime per 
acre. And this soil was underlaid by a shelving rock within 
eight or 10 inches of the surface. It was the driest season we 
had had in a long time. It is an extreme case, but it shows 
what humus and lime will do. It might occur that a good crop 
of Soy beans is grown and for some reason it seems wise 
to turn them under. This can be done with full assurance of 
the benefi t to the succeeding crop. I grew potatoes one year 
in a fi eld on part of which was grown the preceding season 
a fair crop of Soy beans. These were turned under. Another 
part had been top-dressed with manure. The yield from the 
Soy bean portion was nearly double that of the manured part. 
The quality of potatoes was good in each. In a word, Soy 
beans are to be used on a farm to help balance other more 
carbonaceous crops and to maintain fertility. They cannot 
be used profi tably in building up a depleted soil. Others 
may have succeeded in growing good profi table crops of 
Soy beans on land low in humus with the aid of commercial 
fertilizer, but I have had only failure.
 “The real province of the Soy bean is to assist in the 
marketing of other crops. Supposing a dairy cow is fed 
40 pounds of corn silage and 10 pounds of Alfalfa hay as 
roughage. To balance this, six to eight pounds of grain, 
largely composed of expensive protein concentrates, is 
normally purchased. If corn (two parts) and Soy bean (one 
part) silage is used in place of straight corn silage, the grain 
element may be reduced to two pounds of corn or corn 
and cob meal, which is cheaply grown on the farm. Five 
pounds of grain worth eight cents per day per cow is saved, 
or nearly $300 a year on a herd of 10 cows. The saving is 
greater than the net profi t made by many herds with the 
present high prices of grain. There is but little comparative 
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expense in growing three more acres for the silo. To express 
it differently, you will get gross $100 for each acre. That 
sounds unbelievably rosy, does it not? Yet the calculation is 
right I think.
 “Soy bean meal has a higher feeding value than oil meal. 
A bushel of 60 pounds of Soy beans is worth to me $1.20 
to feed hogs, sheep or cattle in limited quantities with other 
grain. If you obtain 25 bushels per acre, that means $30 for 
the grain and then you have the straw besides. Finally the 
land is left in better heart than if any other grain crop had 
been removed. For though Soy beans are not the best crop 
to build up a depleted soil, it is equally true that it is not an 
exhaustive crop. Soy beans fi t in any rotation. Plant them 
after any crop you wish. It seems to make little difference. 
Plant as soon as the soil is warm,–when you would for corn. 
Plant in a soil not defi cient in humus and that is well drained. 
Use an abundance of lime. Give good tillage. If you do these 
things you will be a friend of the Soy bean ever afterwards.”

927. Zeitschrift des Allgemeinen Oesterreichischen 
Apotheker-Vereines (Oesterreichische Zeitschrift fuer 
Pharmacie, Vienna). 1910. Neue Arzneimittel: Sarton [New 
drugs: Sarton]. 48(23):232. June 4. [Ger]
• Summary: Sarton is a nutritional preparation for diabetics. 
It is made from soybean fl our / meal (Sojabohnenmehl).
 Note: This article also appeared in the Pharmaceutische 
Post (July 1, p. 513).

928. Schulze, E. 1910. Ueber die chemische 
Zusammensetzung der Samen unserer Kulturpfl anzen [On 
the chemical composition of the seeds of our cultivated 
plants]. Landwirtschaftlichen Versuchs-Stationen 73(1-3):35-
170. June 28. See p. 38, 158-59. [12 ref. Ger]
• Summary: Tables show detailed chemical analyses of 
many seeds, including soybeans (Soja hispida), narrowleaf 
lupin (Lupinus angustifolius), common bean or French 
bean (Phaseolus vulgaris), muskmelon (cucumis melo), 
horse chestnut (Aesculus hippocastanum), sweet chestnut 
(Castanea vesca), castor bean or castor oil plant, (Ricinus 
communis), summer squash, winter squash or pumpkin 
(Cucurbita pepo), and the maritime pine (Pinus maritima).
 Table 1 shows the ash content of soybean kernels. The 
applied dry matter is 6.9467 gm. The ash [mineral] portion 
of that is 0.3446 gm or 4.96% (the highest of any seed in this 
table).
 Table 2 shows the ash content of soybean seed coats 
(Schalen). The applied dry matter for sample A is 3.0535 gm. 
The mineral portion of that is 0.1814 gm or 5.94%.
 The applied dry matter for sample B is 3.1840 gm. 
The mineral portion of that is 0.2305 gm or 7.24% (the 2nd 
highest of any seed in this table).
 Table 3 shows the phosphorus content of soybean 
kernels. The applied dry matter is 2.895 gm. The magnesium 
pyrophosphate (Mg2P2O7) portion of that is 0.0686 gm and 

the phosphorus pentoxide (P2O5) portion is 1.560%.
 Table 4 shows the phosphorus content of soybean seed 
coats. The applied dry matter for sample A is 12.9870 gm. 
The magnesium pyrophosphate (Mg2P2O7) portion of that is 
0.0542 gm and the phosphorus pentoxide (P2O5) portion is 
0.266%.
 The applied dry matter for sample B is 13.6352 gm. 
The magnesium pyrophosphate (Mg2P2O7) portion of that 
is 0.0592 gm and the phosphorus pentoxide (P2O5) portion 
is 0.277%. Address: Mitteilungen aus dem agrikultur-
chemischen Laboratorium des Polytechnikums in Zuerich 
[Zurich], Switzerland.

929. Heilkunde (Die). Monatsschrift fuer Praktische Medicin 
(Vienna). 1910. Ueber Sarton, ein neues Naehrpraeparat fuer 
Zuckerkranke [About Sarton, a new nutritional preparation 
for diabetics]. No. 6. June. p. 218. [Ger]
• Summary: This is a half-page review of a book by Prof. 
Dr. C. von Noorden (Vienna) and San.-Rat [Sanitätsrat = 
Medical Consultant] Dr. Ed. Lampé ([Ph.D. in education, 
medical consultant] Frankfurt am Main). From: Die Therapie 
der Gegenwart, No. 4, 1910.
 Diabetics at this time in history were supposed to avoid 
starch (Stärke) and fermentable carbohydrates; the soybean 
was thought to have little or none of these substances.
 Numerous soy-related words appear in this review: 
Sojabohne (soybean), Bohnensauce (bean sauce, soy sauce) 
called Shoyu (the Japanese word for soy sauce). Tofou (tofu). 
Sojabohnenmehl (soybean fl our or meal as might be used to 
make bread). The product [Sarton] will be made at the dye 
factory of Bayer & Co. in Elberfeld [Germany].

930. Burtt-Davy, Joseph. 1910. The soy-bean (Glycine 
hispida). Transvaal Agricultural Journal 8(32):620-26. July.
• Summary: Contents: Introduction. Description. Climatic 
requirements. Varieties. Planting and cultivation. Harvesting 
the seed. Returns of seed. Use of the seed for stock feed. Use 
of the seed for human food. Commerce in the seed. Soy-bean 
oil. As green forage. For ensilage. For hay. As a rotation crop 
for green manuring. Some co-operative experiment reports 
(from South Africa).
 “We have grown soy-beans successfully at Skinners 
Court and on the Springbok Flats since 1903. We have also 
tested them successfully in other parts of the country, but 
as there was no market for the beans, and farmers had not 
learned to use them for their own stock, they were not taken 
up as a regular crop. Another reason for this was that some 
varieties gave a uniformly poor germination, while on some 
soils, or under some conditions, none of the varieties did 
well.
 “We have continued our experiments and have now 
established a strain of seed which gives very satisfactory 
results. But owing to the variations in soil and the apparent 
necessity for inoculation (natural or artifi cial) in some cases, 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    476

© Copyright Soyinfo Center 2021

I cannot recommend farmers to plant largely until they have 
given the crop a trial on a small scale...
 “A variety brought by me from the United States in 
1903, known as the ‘Southern,’ has given the best results of 
any tried by us, both at Skinners Court and on the Springbok 
Flats. The seed harvested in 1904 we distributed extensively 
in different parts of the Transvaal, and have had favourable 
reports of it, both from the high veld and the bush-veld. 
The original stock was obtained through [seedsmen] J.M. 
Thorburn & Co., New York.
 “Writing from London, Messrs. Mitchell, Cotts & 
Co. state that only two varieties have been imported into 
England in any quantity, viz., the north Manchurian or 
‘Harbin’ quality, exported from Vladivostok, and the south 
Manchurian or ‘Sakura’ quality, shipped from Dalny, both 
of which are described as very similar in appearance and 
composition; the ‘Sakura’ realizes about 2s. 6d. per ton 
more than the others. These are the classes which are most 
acceptable to the English market. Seed has been received 
through the courtesy of Messrs. Mitchell, Cotts & Co., and 
will be tried the coming season.”
 “Of the varieties grown in Europe we have tried 
Vilmorin’s ‘Extra-Early,’ ‘Extra-Early Black,’ and ‘Yellow 
Etampes’ at Skinners Court, but they did not thrive at all, 
even though grown alongside the ‘Southern’ which did 
excellently” (p. 621).
 A list of the names of soybeans grown in Japan, grouped 
according to seed color, is given. Among the six white 
seeded beans (Shiro Mame), Teppo Mame or ‘Gun Bean’ is 
“the sort principally used to make the famous Soy Sauce.” 
Maru Mame or ‘Bullet Bean’ is recommended as very 
valuable for horse food. The names of three black seeded 
soybeans (Kuro Mame) and three speckled seeded soybeans 
(Fuiri Mame) are also given. “These have not yet been tested 
by the Department, but seed is on order for trial next season. 
In the meantime I recommend farmers to restrict themselves 
mainly to the ‘Southern’ variety.” Note 1. In calculating 
yields, 1 muid = 3.33 bushels.
 “In China and Japan the soy-bean is an article of human 
diet. In Japan it constitutes a large proportion of the food of 
the people, a variety of dishes being prepared from it as well 
as foodstuffs similar to butter, oil, and cheese. A condiment 
famous among the Chinese under the name of ‘soy’, is made 
from this bean. The beans are of a pleasant taste when boiled, 
either in a green state or when ripe; in the latter state they 
need considerable soaking before use...
 “The Japanese are reported to extract the casein from 
soy-beans, using it as a substitute for milk. This vegetable 
drink is said to be a very popular drink among the poorer 
classes of China and Japan. The beans are fi rst softened by 
being soaked and then boiled in water.
 “Experiments are being made in Europe in the use of 
soy-bean fl our as an admixture with wheat fl our for bread. 
A biscuit is made and sold in Paris, containing soy-bean 

fl our, which has no starch, and is recommended for persons 
suffering from diabetes.
 “Biscuits seem to be the most likely form in which this 
fl our can be used, and two or three large English fi rms are 
now making them... A coffee substitute is made in America 
and on the Continent of Europe, out of soy-beans.”
 Note 2. This is the earliest English-language document 
seen (Jan. 2019) that uses the term “soy-bean fl our.” Address: 
F.L.S., etc., Government botanist and agrostologist.

931. Liardet, Cavendish Evelyn. comp. 1910. Soya beans. 
Liverpool, England: Northern Publishing Co. 27 p. Illust. 22 
cm.
• Summary: Contents: A new British industry–Soya beans. 
Introduction. Climatic and soil requirements of soya beans. 
Varieties of soya beans: The greenish yellow, the black, the 
brown, the green, the white. The culture and planting of 
soya beans. The inoculation of soya beans. Soya beans for 
hay: Curing the hay. Soya beans for pasturage. Soya beans 
in mixtures (with other plants): Soya beans and cowpeas, 
soya beans and sweet sorghum. Soya beans and ensilage. 
Soya beans for grain. Soya beans in rotation. Feeding value 
of soya beans: Feeding value for sheep, for dairy cows, for 
hogs. Storing soya-bean seed. Comparison of soya-bean 
grain and cotton-seed meal: Analyses of several varieties 
of soya beans, analyses of cottonseed, sunfl ower-seed, and 
peanuts, analysis of soya beans made for Mr. Liardet by the 
Imperial Institute of the United Kingdom and the Colonies 
(London), and the Hull Oil Manufacturing Co., Ltd., Homco 
Laboratory (Hull, England; on 15 Sept. 1909 H. Waites, 
chemist, submitted an analysis of black soya beans and white 
soya beans from North China). Soja bean oil. Comparison of 
soya beans and cowpeas. Summary.
 The Introduction notes that the Soya bean “has been 
extensively cultivated in China, Japan and India since ancient 
times; in the latter country it was introduced from China, 
but it does not yield the excellent pulse produced in China 
and Japan. It is the white variety that grows at Darjeeling, 
Himalaya Mountains, Bengal, India... From the (yellow) 
Soya bean that has of late been so largely imported (400,000 
tons) into this country within the last year it has been found 
that brown bread, fancy biscuits and ships’ biscuits can be 
made from the fl our, also Soya bread and biscuits (Pain de 
Soya Anti-Diabétique) for persons suffering from diabetes... 
In Paris, coffee is also made from this bean after being 
roasted and ground, and is used in many of the bouffées that 
are served on the Continent and is very extensively used 
abroad.”
 Mr. Liardet traveled in China. Note: This is the 
expanded version of a 14-page booklet issued in 1909 by the 
same publisher, reprinted from the periodical Milling. A copy 
of the 1910 publication arrived in the USA by 9 July 1910.
 Illustrations (non-original line drawings) show: (1) 
Typical Soya Bean plant, with pods and nodules (p. 1). (2) A 
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soya bean plant, showing fl owering branch, with close-ups 
of fl ower, leaves, and pods (p. 8). (3) A young seedling soya 
bean, with roots (p. 10). (4) Soya bean plant in full bearing, 
with about 40 pods (p. 18).
 Photos show: (1) A plant of the large “Yellow” variety 
of Soya Bean, showing characteristic habit of growth (p. 6). 
(2) A fi eld of the large variety of “Yellow” Soya Bean (p. 
20). (3) Seeds and pods of 7 varieties of Soya Beans–Green, 
Medium Yellow, Black, Greenish Yellow, Pale Yellow, 
Brown, Large Yellow (p. 22). Address: China.

932. Suzuki, Umetarô; Furuya, Yeizô. 1910. Shôyu jôzô no 
sai ni okoru kagaku henka ni tsuite. I. [Chemical changes 
occurring during shoyu fermentation. I.]. Tokyo Kagaku 
Kaishi (J. of the Tokyo Chemical Society) 31(7):696-712. 
July. [Jap]
• Summary: Note: According to Church (1923, p. 26) an 
English-language translation was made by Dr. S. Komatsu, 
formerly of the USDA Bureau of Chemistry.
 Note: Oshima 1922 (uncitable bibliography) says that 
Furuya’s fi rst name starts with “E” as in Eizô. Address: 1. 
Nôgaku hakase; 2. Nôgaku-shi.

933. Hervier, P. 1910. Le pois oléagineux de la Chine (Soja 
hispida) [The “oil peas” of China (Soja hispida)]. Jardin (Le) 
24:233-36. Aug. 5. [1 ref. Fre]
• Summary: The elder readers of this garden magazine will 
know well this plant, which is so useful and versatile. But 
that we will take advantage of the resurgence of interest in 
the soybean to give our young readers a summary of what 
various people appreciate this useful plant. It can be used 
as food, forage, in industrial products, and as a medicine. 
Those who have written about it include Blavet, D. Bois, A. 
de Candolle, Chevallier, Cusin, Foëx, Fruewirth, Grandeau, 
Guichard, Haberlandt, Lachaume, Ladureau, de Lunaret, 
Michelin, de Mortillet, Paillieux, Trabut, Vavin, Vianne, 
Vilmorin, and many more. We also want to encourage our 
young readers to at least try cultivating the soybean, since 
this is not diffi cult.
 Contains a brief botanical description of the soybean, 
a list of the Asian countries where it is grown and its 
vernacular names in some of these countries, a long 
quotation from Kaempfer (1712) describing the soybean, and 
a history of the soybean in France from about 1740 when it 
was sent to the Jardin du Roi (today called the Museum) by 
missionaries in China–although the fi rst records date from 
1779. In 1821 it was tested by Mr. C. Brun of Beaumes on 
his land at Champ-Soue, near Etampes (Seine-et-Oise). At 
the end of 1855 the Society for Acclimatization distributed it 
to some farmers for trial.
 Then in 1880, thanks to the introduction in the catalog of 
the house of Vilmorin-Andrieux & Co. of a variety cultivated 
in Austria-Hungary which could be propagated very easily, 
serious trials were conducted in different parts of France. 

From these, we can conclude that the early yellow soybean 
(Soja jaune hâtif) or oil-pea of China (Pois oléagineux de la 
Chine) (Houang-teou or Houang-ta-teou, whether referred 
to as the dwarf or as the tall variety) could be usefully 
cultivated (p. 233).
 Being better advised than we are, the Austro-
Hungarians, after the fi rst trial they conducted in 1850, 
acquired incontestable proof of the value of Soya in the 
feeding of cattle / livestock (du bétail). So they developed 
this crop more and more; it took off strongly, especially after 
the Vienna World Exhibition of 1873.
 In the climate of Paris, only the yellow Chinese and 
the Mongolian varieties can be cultivated successfully, 
since their vegetative cycle is 3-4 months. South of the 
Loire River, one can add the brownish-red variety of China. 
Finally, even further south, in Languedoc, Provence [regions 
in south central France], and Algeria, all the late varieties can 
be cultivated, especially the ones with black seeds and those 
from Japan. A large number of these varieties are found in 
commerce, especially the early ones designed by names such 
as Early of Podolie and Early of Etampes (see fi g. 140).
 Gives details on how to sow, cultivate, and harvest the 
soybean for garden use. Its needs are quite similar to those 
of the Haricot. Unlike Haricot beans, which can only be 
eaten as green beans (pods and all), soybean seeds (Pois 
oléagineux de la Chine) can be consumed either fresh or 
dry. Moreover, soybeans are easily digested and do not 
cause the all-too-well-known inconvenience of Haricot 
beans. To eat them in the fresh green stage, they should be 
prepared/cooked like small green kidney beans (fl ageolets), 
which they resemble in taste. For the dry beans, soak them 
overnight in twice their volume of either rain- or river-water 
in which you have dissolved (per liter) 3 gm of baking 
soda or 50 gm of sugar. The next day, drain them then put 
them like any dry legume in cold water, bring to a boil, 
and simmer for 2½ hours. Half way through the simmering 
process, add salt and a walnut-sized piece of butter. After 
they are cooked, you can serve them either with or without 
fat [butter or lard] or meatless seasonings (au gras ou au 
maigre). The cooked dry soybeans are also excellent pureed 
(p. 234).
 A table (p. 234) compiled by Prof. Haberlandt of Vienna 
compares the composition of seeds of soybeans, haricot, 
peas, lentils, feves, and yellow lupins. It shows that soybeans 
are the most nutritive, because they contain the most protein 
and fat.
 A second table (p. 235) shows that this plant, cultivated 
in the garden solely for its seeds, removes from the soil 
the following amounts of minerals per 100 kg of seeds: 
Phosphoric acid 0.729 kg, lime 3.146 kg, magnesia 1.106 kg, 
and potash 0.811 kg.
 A third table shows the amount of these four substances 
removed when the soybean is grown for forage; the yield is 
20,000 to 30,000 kg/ha.
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 The Asiatics and particularly the Chinese and Japanese 
greatly value the seeds of the soybean (du Soja), which are 
both nutritive and rich in fat; they form the basis of their 
diet, replacing butter, oil, and milk. They are used in culinary 
preparations greatly appreciated in these regions.
 The seeds are the richest of all legumes in the protein 
legumine, which is actually “solid milk.” The Orientals soak 
the beans in water, then grind them, add extra water, then 
fi lter the mixture in order to obtain an artifi cial milk (un lait 
factice) which can be used like that of the cow, the goat, or 
the ewe (female sheep). Much of the vegetable casein in this 
milk is coagulated to make a cheese, similar to our fromage à 
la pie (quark), which is called Teou-fou in China and To-fu in 
Japan, and which they consume in large quantities, fresh or 
dry, uncooked or cooked.
 “This cheese, when well prepared, is very tasty, and 
it forms a very exquisite dish when it is deep fried like 
potatoes.
 When the seeds are roasted with an equal quantity 
of wheat or barley, then mixed with water and allowed to 
ferment, they become the appetizing condiment sauce of 
great renown, known as Tsiang-yeou or Shoyu; at this time 
it is greatly in vogue in England and America under the 
name of “Indian Soy.” This sauce is greatly appreciated 
with roasted meat or fi sh; added to beef or beef bouillon, it 
communicates a color and savor that are very agreeable.”
 Aside from these food uses, the soybean is also used 
in Asia for forage and to make oil and meal. “Finally, the 
soybean can be used as a coffee substitute–as it has long 
been in the regions of Languedoc and Tyrol [Tirol].” Also 
discusses soy fl our and its high nutritional value.
 A non-original illustration (p. 235) shows a soy bean 
plant with pods and a close-up of the pods on stem (from an 
original in Carrière 1880).

934. Agriculture Pratique des Pays Chauds (Bulletin 
du Jardin Colonial). 1910. Notes sur le soja [Notes on 
soybeans]. 10(89):168-70. Aug. [2 ref. Fre]
• Summary: “’L’Economiste français’ has recently published 
(9 April 1910, p. 525 and May 21 May 1910, p. 762) two 
notes on the soybeans which, because of the importance of 
this plant to the tropics, will be of interest to our readers.” 
This article summarizes both of those earlier articles.

935. Allen, T.J. 1910. Daily diet hints: Soy bean in diabetes. 
Washington Post. Sept. 2. p. 7.
• Summary: “The soy bean, which contains practically no 
starch, has been found superior to gluten bread in diabetes. 
This bean can be grown anywhere in America, and in 
the case of diabetes is especially valuable. When cooked 
slowly at a low temperature it is a valuable article of diet, 
supplemented with fat in the case of diabetes and fruit sugar 
and fat in other cases.” Address: Dr., Food Specialist.

936. Hendrick, James. 1910. The soy bean. Tropical 
Agriculturist (The) (Peradeniya, Ceylon) 35(3):208-12. Sept. 
15. [1 ref]
• Summary: Reprinted from Transactions of the Highland 
and Agricultural Society of Scotland 22:258-63. Series 5 
(1910).

937. Yoshimura, Kiyohisa. 1910. Ueber Faeulnis-Basen 
(Ptomaine) aus gefaulten Sojabohnen (Glycine hispida) 
[On ptomaines in decomposed soybeans]. Biochemische 
Zeitschrift 28(1):16-22. Sept. 15. (Chem. Abst. 5:299). [7 ref. 
Ger]
• Summary: For a good summary in English see the one 
published in The Analyst, (Nov. 1910, p. 484-85). Address: 
University Laboratory for Food Chemistry, Halle on the 
Saale River, Germany.

938. Redding, R.J. 1910. Farms and farmers: Now for 
alfalfa. Atlanta Constitution (Georgia). Sept. 26. p. 10.
• Summary: A table of the chemical composition of major 
forage plants, shows that alfalfa vies with two other plants 
for feeding value: Soybean and vetch. Alfalfa “has a very 
decided advantage over its competitors in the fact that it 
is a deep-rooted perennial plant and one planting may last 
twenty years if not permitted to be choked out by weeds.” In 
addition, “it is very much more productive. Its long taproot 
enables it to withstand a very severe drouth. The plants may 
be cut from four to six times in a season,...” Address: Griffi n, 
Georgia.

939. Choles, H.J. 1910. Soy beans: Their cultivation and 
uses. A new Natal industry. Natal Agricultural Journal 
15(3):281-307. Sept. [4 ref]
• Summary: Contents: Introduction. I. Botany and habitat: 
Introduction, varieties. II. Cultivation: Conditions of growth, 
methods of culture, soy bean mixtures. III. Harvesting: When 
to harvest, curing, frame for curing soy bean hay, harvesting 
for seed, yield of seed, yield of forage. IV. Chemistry of 
the soy bean: Introduction, digestibility, soy bean oil, soy 
bean bake. V. Value and uses of the soy bean: Introduction, 
the uses of the soy bean (uses of the oil {7 uses}, uses of 
the bean as a vegetable in Natal {like marrowfat peas or 
haricot beans}, in bread or biscuits in Paris [France] for 
diabetics, in France and Switzerland as a coffee substitute or 
adulterant, soy bean fl our used for making bread and biscuits 
in England, soya meal for cattle feeding, oil-free residue 
made into cake for stock-breeding purposes, liquid closely 
resembling cow’s milk made in Japan, vegetable cheese 
[tofu] made from the milk, a sauce called “Shoyu” made in 
Japan, soy-bean cake used as a fertilizer in Japan and China), 
as a soiling crop, as a silage crop, as a hay crop, as a pasture 
plant, as a soil renewer. VI. Value of the bean for feed: 
Introduction, soy beans for hogs, soy beans for dairy cows, 
other experiments with milch cows.
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 Illustrations (non-original line drawings) show: The 
soy bean plant with pods and roots (p. 280; from an original 
in Piper 1909). Flowering branch with close-ups on fl ower, 
leaves and pods (p. 285; from an original in Lamson-
Scribner 1899). Frame for curing soy bean hay (p. 291; 
reproduced from Messrs. Lever Bros. pamphlet on Soy Bean 
Cultivation, which we have never seen). Roots of soy bean 
plant with nodules (p. 301).
 Note: This is the earliest document seen (Aug. 2015) 
concerning Lever Brothers in connection with soybeans.

940. Janney, N. 1910. Untersuchung einiger 
Diabetikergebaecke des Handels [Investigation of 
some diabetic baked goods]. Muenchener Medizinische 
Wochenschrift 57(40-II):2086-90. Oct. 4. [19 ref. Ger]
• Summary: Gives the appropriate composition of diabetic 
bread: (1) For use in lighter cases: Carbohydrates 20-30%, 
protein 10-15%, fat 10-15%, water 30%, other 5%. For more 
diffi cult, heavier cases: Carbohydrates 10%, protein 35-45%, 
fat 15-20%, water 25-30%, other 5%.
 The section titled “Meals and fl ours that are naturally 
low in starch” (p. 2090) states that soybeans, which 
come from Asia, have long been known in Germany, 
where cultivation trials have been successful. Soybean 
meal (Sojabohnenmehl), which contains 25.69% protein 
(Stickstoffsubstanz), 18.83% fat, and 38.12% carbohydrates, 
according to J. König, has a much lower carbohydrate 
content and higher fat content than pea fl our (Erbsenmehl, 
which contains 23.21% protein, 2.23% fat and 59.12% 
carbohydrates) or than common bean fl our (Bohnenmehl, 
which contains 23.61% protein, 1.62% fat, and 59.45% 
carbohydrates). Winton recommends the use of the soybean, 
and especially a type of soybean cake which, in addition to 
its good taste and good digestibility, contains only 12.8% 
carbohydrates.
 Since soybean fl our is the only fl our with a low 
carbohydrate content, it is also used like certain casoid 
preparations (by Callard, Stewart and Wath in London) in 
making baked goods for diabetics–sometimes together with 
various nuts. Address: Second Medical Clinic in Munich 
(Aus de II. med. Klinik in Muenchen (Direktor Prof. v. 
Mueller).

941. Vorlalberger Landes-Zeitung (Bregenz, Austria-
Hungary). 1910. Verschiedenes: Pfl anzenkaese 
[Miscellaneous: plant cheese {natto}]. 47(229):5. Oct. 7. 
[Ger]
• Summary: In our imagination, cheese that is produced 
only from plant products is among the impossibilities of 
this world. In Japan, though, it has long been a popular 
and highly useful staple food (Volksernährungsmittel). 
The “natto” of the Japanese does not contain any addition 
whatsoever of milk, not even the slightest amount. Rather, 
it is produced from a special species of bean, the soybean 

(Sojabohne). The soybeans are boiled in water for several 
hours, and then the mixture is pressed while still warm, 
shaped into small pieces, and wrapped in straw. The 
packages of cheese that are produced in that way are stacked 
in the cellar in which a fi re is ignited and then tightly sealed. 
After twenty-four hours, the cheese is then “ripe” and ready 
to be enjoyed. Since soybeans contain a rather high amount 
of vegetable casein, the “natto” has almost precisely the 
nitrogen content that is contained in real types of cheese. As 
has been reported in La Nature, various experiments have 
been carried out in France to produce “natto”. So far, all that 
is standing in the way of the further spread of this vegetable 
cheese (Pfl anzenkäse) is its far too pungent smell.
 Note 1. Translated by Philip Isenberg (MM, CT), Long 
Beach, California.
 Note 2. This is the earliest article seen (April 2020) in 
the AustriaN Newspapers Online (ANNO) database that 
contains the German word Natto (natto).

942. Niegemann, C. 1910. Es wird neuerdings als Ersatz 
fuer Leinoel sogen. Nigeroel angeboten. Sind damit schon 
Versuche gemacht worden un wer kann naehere Angaben 
darueber machen? [Niger seed oil has recently been offered 
as a substitute for linseed oil. Have investigations already 
been made using it, and who can give more precise details 
about it? (Letter to the editor)]. Farben-Zeitung 16(2):75-76. 
Oct. 8. [Ger]
• Summary: This is a letter; the writer’s name is at the end. 
“Niger seed oil is obtained from the seed of a plant named 
Quizotia oleifera (or abyssinica) which is cultivated in the 
East- and West-Indies and also in Germany. The oil is yellow 
and has a nutty fl avor. Large amounts are pressed for oil in 
England and Marseilles [France]. It is best used for food 
purposes, but it can also be used as a substitute for linseed oil 
or an adulterant for rapeseed oil (Rüböl).”
 A table shows the chemical composition: Specifi c 
weight at 15ºC: 0.9270. Saponifi cation number: 189-192.2. 
Iodine number: 126.6-133.8. Reichert-Meissl value: 0.11-
0.63. Hehner number: 94.11.
 “Like soybean oil (Sojabohnenöl), niger seed oil is 
considered to be one of the drying oils. Overall, its properties 
are quite similar to those of rapeseed oil...” Address: Dr. C. 
Niegemann G.m.b.H., Koeln a. Rhine [Cologne].

943. Agricultural J. of India (Calcutta). 1910. Cultivation 
and utilisation of soy bean. 5(4):375. Summary from the 
Bulletin of the Imperial Institute, Vol. 7, No. 1 (1910). [3 ref]
• Summary: “A study is now being made by the Reporter 
on Economic Products to the Government of India of the 
composition of soy beans of established Indian races, with 
a view to the determination of the proportion of oil which 
they contain as compared with that contained in Manchurian 
beans. The quantity of soy beans at present produced in India 
is not suffi cient for the creation of an export trade, but there 
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is ample evidence that the beans could be grown extensively 
if desired.
 “The introduction of the soy bean into India is of 
comparatively recent date, and the product is not grown to 
any large extent except among people of Mongolian races 
and particularly in Burma. Experiments on the cultivation 
of the plant have been carried out at various times at 
Nagpur, Lahore, Madras, at several localities in the Bombay 
Presidency and at Saharanpur in the United Provinces. 
Further experiments, however, are required in order to prove 
that the crop would be remunerative before it can be safely 
recommended to the ryots.”
 Note: In 1947 Lahore was divided between India and 
Pakistan. It is not clear whether the soybean experiments 
in Lahore were conducted in what later became India or 
Pakistan.

944. Main, F. 1910. Les produits du soja: Fourrage, engrais, 
huile, torteau alimentaire, usages médicaux, Etat actuel de 
la production et de la consommation. Avenir [The products 
of the soybean: Forage, fertilizer/manure, oil, edible cake, 
medical uses. Present state of production and consumption. 
Future]. Journal d’Agriculture Tropicale 10(112):297-301. 
Oct. [ soy ref. Fre]
• Summary: Contents: Introduction. Oil (Huile). Cake 
(Tourteau). Forage (Fourrage). Green manure. Medical 
usages and various other uses. The future of soya.
 Page 300: Chinese factory near Paris and the factory of 
the Biological Society of the Far East (l’usine de la Société 
Biologique d’Extrême-Orient), recently installed in France 
[by Li Yu-ying], with the goal of disseminating among sick 
Europeans, soymilk, soy bread, and soy cheese (fromage 
de Soja, [tofu]), supported by exact scientifi c facts. In 
1890 Menudier used soy fl our to treat diabetics. Address: 
Agricultural engineer (Ingénieur agronome).

945. Mene, Edouard. 1910. La Chine a l’Exposition de 
Bruxelles [China at the Brussels Exposition]. Bulletin de 
l’Association Amicale Franco-Chinoise 2(4):336-46. Oct. 
See p. 340-43, 346. [Fre]
• Summary: 1. The Chinese pavilion: In the beautiful and 
grandiose Universal Exposition of 1910, that a frightful 
fi re partially destroyed, the Chinese section merits special 
mention. It is not an offi cial exposition organized through the 
care of the Chinese administration. Rather, it is an exposition 
organized by fi ve Chinese merchants The last one, Mr. Tsu 
represents both soya and the ideal kite (soja et cerf-volant 
idéal).
 Note: The meaning of cerf-volant idéal is unclear. The 
Chinese have long been known for their beautiful and well-
designed kites, some with long, fl owing tails. However, if 
Mr. Tsu was exhibiting kites, he would have used the plural 
form of the noun. Is he saying that soy is like a high-fl ying 
kite?

 These exhibitors have gathered a certain amount of 
indigenous and modern objects, commercial and artistic in a 
pavilion located in the section reserved to foreign countries 
(start of p. 339).
 In the back of the room, to the right are displayed by 
Mr. Tsu, the different products extracted from one of most 
utilized plants in China: Soja hispida, Houang-teou, the 
soybean of the leguminous family.
 One can observe plates fi lled with soybean seeds 
(graines), looking like little round (broad) beans (fèves), and 
some dehulled soya beans; jars fi lled with white soya cheese, 
looking like quark [tofu], cheese in round boxes, looking like 
Camembert [fermented tofu]; a jar with the skin of the soya 
cheese [yuba]; a vial with soya casein [soy protein].
 A display case is fi lled with jars of different types 
of yellow, green, and black soybeans, of soya fl our, of 
semolina, of a brownish soya coffee in bean and powder 
form, of bottles of soymilk, of soy oil, and of Soy [sauce], 
this condiment so utilized in Chinese cuisine. On a table 
are displayed soya pastries resembling in their shape, the 
Commercy madeleines [small sponge cakes shaped like 
sea shells], some noodles, macaroni and soya bread that is 
prescribed to diabetics as well as a gruel of soya fl our. On the 
fl oor are placed several square soybean cakes (tourteaux), 
residue of the soya oil production, of a grey-yellow color, 
to be used as fertilizer. A brochure on soya-based food 
products, excerpted from the book The Soybean (Le Soja) by 
Mr. Li Yu-ying is being handed out through the care of the 
exhibitor, Mr. Tsu.
 This brochure, titled: ‘Soya based Food Products’ 
(Produits alimentaires à base de Soja), Caseo-Sojaine, rue 
Denis-Papin, les Vallées (Seine), describes these products 
and their preparation: soya milk, liquid or in powder form, 
derived from the grinding of the beans, after immersion, 
in water, for several hours. The grain content consisting of 
legumin or vegetable casein, is placed under a grindstone: 
one derives an homogenous, nutritive and digestible milk 
product. Fermented and powdered milk is produced, soya 
casein, extracted from the soya milk, with uses in food and in 
industry; soya fl our, obtained by the grinding of the dehulled 
beans, completely deprived of their seed coat to lessen 
the proportion of cellulose and increase its digestibility. It 
does not contain any starch; soya bread, well utilized to 
feed diabetics; by perfecting fermentation, one makes a 
rather light bread, one that reminds one of rye bread; pasta 
/ noodles; cookies, pastries, white- and pink-tinted pasta 
prepared with soya fl our, soy sauce (Soy) with a bouquet 
that reminds one of burned onion that is used to enhance 
fi sh and vegetables; soya jam (confi ture de Soja), similar 
in appearance and taste to chestnut cream (à la crème de 
marrons), soya oil for food use; green vegetable soybeans 
(légumes de Soja), whose sprouts may be used as a salad. As 
for the soybean cakes (tourteaux), these are used for animal 
feed and fertilizer.
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 In China, the Soja hispida (the soybean), with hairy 
pods, with yellow, reddish, black, green, white, variegated 
beans, whose taste echoes the green bean, the lentil, the pea, 
and that has a high content of culinary oil, is grown, on a 
large scale, in Mongolia, in Manchuria, and in the provinces 
of Henan, Zhejiang, Jiangxi (Ho-nan, Tchokiang, Chan-si et 
Chang-tong). It is one of the most utilized plants from the 
culinary and industrial point of views.
 Soy sauce, called Soy in English and in Chinese Tsiang-
yeou, is a greatly-appreciated condiment that is prepared with 
yellow soybeans named Houang-teou and that one fl avors 
with star anise, green anise, and grated orange rind. It is a 
blackish liquid, lightly syrup-like used to enhance the fl avor 
of fi sh, meat, and vegetables. Another Chinese condiment 
[fermented black soybeans] is made with soybeans mixed 
with salt and ginger. In Canton, Kiu-tsu [jiuzi, Cantonese 
wine starter, a ferment] is made with soybeans, red rice, 
and leaves of Glycosmis citrifolia. As for soya cheese, it is 
made as follows (see footnote): Soak the soybeans in water 
for 24 hours to make them swell; drain off the water, grind 
while adding fresh water to form a slurry that is run through 
a fi lter. Stir it by hand, then pour it into a caldron, where it 
undergoes a slow cooking. Let it cool in a tub and remove 
the foam with a big spoon.
 A thick fi lm [yuba] is formed on the surface. It is lifted 
off with a round wooden stick shaped like a long chopstick 
(baguette) and it is allowed to dry on thin ropes. This skin is 
called skin of soya cheese [yuba]. To the remaining soymilk, 
add a little water mixed with calcium sulfate (plâtre) and 
several drops of nigari, which is magnesium chloride derived 
from the salt in salt beds.
 Footnote at the end of page 342: See (1) Bulletin of the 
Society for Acclimatation, second series, volume 13, page 
562, 1866, “On The production of tofu in China,” by Paul 
Champion.
 Stir in the liquid coagulant which will cause the casein 
in the soymilk to coagulate. Pour the warm mass into in 
a wooden frame or box lined internally with a fi ne cloth 
through which the liquid whey will seep. Atop the frame or 
box place a board loaded with weights to press the cheese 
which is of a grayish white color, looks like quark, and has a 
pea-pod taste (à goût de pois); with the addition of salt, this 
cheese will keep; without this precaution, it spoils. It is used 
to feed the impoverished portion of the population: often, 
it is fried in soya oil. Soya cheese [tofu] is manufactured 
on a large scale near Peking and in most of the sea ports 
of Southern China. It is mostly the town of Ning-po that is 
the center of this production. Each year, thousands of junks 
(jonques) loaded exclusively with soya cheeses leave this 
town’s harbor to reach other Chinese harbors.
 Besides cheese [tofu], the most important soya product 
is the oil that is extracted from its beans, mostly the yellow 
beans called Houang-teou. This yellow oil, which is 
siccative / drying, has a special smell and a pea-pod taste. 

At Kaifeng (K’ai-fong) in Henan (Ho-nan) province, at Tsi-
nan in the Chan-tong, and at T’ai-yuan in the Chan-si, are 
located important soya oil manufacturing plants. But it is 
mostly Ningpo in the Tcho-kiang, that is the center for the 
production and the centralizing of soya oil. Much is also 
produced in Newchwang [Nieou-tchouang], and in Chefoo 
/ Tantai (Tche-fou) in Shantung province. The soybean 
cakes (tourteaux), the by-products of soya oil processing, 
are a major export out of Newchwang and Chefoo; they are 
shipped to Swatow and Amoy to be used as fertilizer in sugar 
cane plantations.
 These soybean cakes (tourteaux) are sought after as 
much as the beans themselves, and are to feed cattle, as are 
the pods, the stems and the foliage of the plant. The beans of 
Hei-teou, the black soya bean, mixed with cut up straw, are 
given as feed to horses and mules in Northern China and in 
Manchuria.
 Note: This periodical was established to promote 
understanding and friendship among the people of France 
and China. Soja is mentioned on pages 341, 342, 343, and 
346. Address: Dr.

946. Lewkowitsch, Julius. 1910. Die Industrie des 
Soyabohnenoeles [The soya-bean oil industry]. Chemische 
Industrie (Berlin) 33(22):705-08. Nov. 15. Whole number 
670. (Chem. Abst. 5:597). [3 ref. Ger]
• Summary: This is a major report on the world soybean 
oil industry. “In an astonishingly short period of time, the 
almost unknown soybean has become a major oilseed in 
Europe.” The method of separating the oil from the soya 
bean in Manchuria is to soak the seeds in water overnight, 
to crush them, and, after boiling the mass with a little water, 
to express the oil in a primitive form of press. Owing to 
the length of time during which the pressure is continued, 
the yield of oil is as high, if not higher, than is given by the 
modern hydraulic presses [used in Europe]. The expressed 
oil is mainly used for food, while any that is unfi t for that 
purpose is burned in lamps. The residual cakes in the press, 
which are about 3 inches thick and 2 to 3 feet in diameter, 
form a staple food product. The bean cakes in China are 
called teou-fou-tcha [sic, actually this term refers to okara].
 Some idea of the trade done in these soya bean cakes 
may be formed from the fact that during the year 1904 no 
less than 160,000 tons of soya bean cake (not including the 
beans themselves or the oil) were exported to Japan alone, 
although that country itself produced about 2,500,000 hl. 
(1 hectoliter = 100 liters, so 6,875,000 bushels) of beans, 
which were utilised in 11,000 factories that manufacture soy 
sauce. In the year 1909 the quantity of beans exported from 
Manchuria to Japan reached 600,000 tons.
 Until two years ago considerable diffi culties stood in 
the way of the trade with Europe, for the long sea-voyage 
through the tropics and especially through the Red Sea, 
had such a deteriorating effect upon the beans, that, after 
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removal of about 10 per cent of oil, the residual oil cake 
was quite unsuitable as a feeding stuff. Only a small amount 
arrived in Liverpool, where the resident Chinese created an 
insignifi cant demand for their favorite dishes. Nevertheless, 
small amounts of soybean cake (Soyakuchen) were imported 
to England for use in mixed feeds, although this branch of 
trade had but a paltry existence. Therefore the confl uence of 
a number of particularly favourable conditions were required 
to introduce the beans into the world and European markets. 
During the Russo-Japanese War, soybeans served as a staple 
food for the Japanese, and later the Russian soldiers. After 
the war, Manchuria was thrown open to the commerce of 
the world. Thanks to the industrial activity of the Japanese 
and the decline in the shipping rates, a favorable opportunity 
arose, after the soldiers left, for exporting large quantities of 
the beans to England.
 The fi rst large consignment reached Liverpool towards 
the end of 1908, and its arrival coincided with a period of 
great scarcity of other oils and fats, due to various causes, 
and, in particular, to the increased consumption of edible 
fats, and the growing demand for dynamite glycerin for the 
Transvaal mines and the construction of the Panama canal. In 
addition to this, the cotton-seed harvest in the United States 
had been poor, and this had caused a considerable increase 
in the price of Egyptian cotton-seed, so that many oil-mills 
in England had been forced temporarily to suspend work. 
Hence attention was at once directed to the new raw material, 
large quantities of which were available at favourable prices.
 The imported beans had the following average 
composition: Water 10%, oil 18%, proteins 40%, 
carbohydrates 22%, fi bre 5%, and ash, 5%. It was not 
possible to reckon upon a higher yield of oil than 10 per cent. 
from the beans, but feeding experiments with the oil-cake 
showed that while it produced as much fl esh as cotton-seed 
oil-cake, it caused the cows to yield a milk richer in cream. 
Thus for some time past soya cake has fetched higher prices 
in the market than cotton-seed cake.
 Had it not been for the timely appearance of soy-bean 
oil the already high price of cotton-seed oil would have 
been at least 25 per cent. higher, and there would have been 
a corresponding increase in price of all the fats used in 
the soap industry. Immense quantities of the new oil were 
employed in the manufacture of soap, and during the year 
1909 more than 400,000 tons of the beans were imported 
into England. Only small quantities were sent to America, 
and, relatively, very little to the continent of Europe.
 The high tariff on raw materials in Germany and in 
France prevented the importation of the seed, and at fi rst 
the English oil manufacturers took advantage of this, and 
exported large quantities of soya oil and soya cake both to 
America and the Continent. Only within the last few months 
have the German oil manufacturers succeeded in obtaining 
the concession that soya beans may be imported into 
Germany free of duty, but in the near future the production of 

soya oil and soya cake may become an important branch of 
the German oil industry.
 The chief use of the new material in the manufacture 
of soap is as a partial substitute for cotton-seed oil in 
the production of hard soaps, while for soft soaps it can 
completely replace cotton-seed oil and partly replace linseed 
oil. Soya-bean oil has also been extensively used as an edible 
oil, and in admixture with cotton-seed oil large quantities 
of it have been consumed in England. It has also been 
employed as an oil for the preservation of sardines. Attempts 
were made to use it as a substitute for linseed oil in the color 
and varnish industries, but it can never replace the latter oil 
completely.
 The composition of soya-bean oil renders it particularly 
suitable for the adulteration of both linseed and cotton-seed 
oils, while it is also frequently employed as an adulterant of 
Japanese rape oil.
 The chief ports for the export of soya beans are 
Newchang, Dalny, Vladivostok, and Hankow, while the 
principal European ports for their importation are Hull, 
London, and Liverpool, and, more recently, Hamburg. The 
supply of the beans is assured for several years, for, in 
addition to that produced in Manchuria and South China, 
attempts, which appear likely to be successful, are being 
made to cultivate the plant in West Africa and in the East 
Indies.
 In the Southern States of North America the soya plants 
are already grown for fodder, and experiments are now being 
made to cultivate them for the production of oil seed. It has 
already been proved that the beans grown in West Africa 
from Asiatic seed do not yield less oil than the original seed. 
The author lived 1857-1913.
 Note 1. This is the earliest document seen (March 2001) 
concerning soybeans in connection with (but not yet in) 
Panama or the Canal Zone. Address: London.

947. Agriculture Pratique des Pays Chauds (Bulletin du 
Jardin Colonial). 1910. Analyses de soja [Analyses of 
soybeans]. 10(92):427-28. Nov. [Fre]
• Summary: “The Colonial Garden [Jardin Colonial, 
probably located in Paris, France] has recently had the 
opportunity to conduct a number of analyses of samples of 
the soybean [Soja] and of products made from these seeds. 
A compositional analysis is then given for white soybeans 
and black soybeans from northern China, white soybeans 
imported from Denmark, dehulled white soybeans, fl our 
of white soybeans, soybean cake (from white soybeans), 
and bread made from white soybeans. The bread contains 
15.53% moisture, 3.74% minerals, 30.25% nitrogenous 
(protein) materials, 7.36% fat, and 17.88% saccharifi able 
materials.
 Page 428 contains an analysis of soy sauce (la Sauce 
de Soya), which is said to be known, in China and Japan, 
under the name of “Schoyu.” Solids comprise 39.59% of the 
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product on a dry-weight basis. These solids are composed of 
ash 41.70%, nitrogenous materials [proteins] 18.00%, and oil 
4.2%. The mineral portion is very rich in chlorine, potash, 
and soda or kali (soude [sodium]), and rather rich in sulfuric 
acid; it contains traces of phosphate.
 Note: This is the earliest French-language document 
seen (April 2012) that uses the word Schoyu to refer to soy 
sauce.
 Note: This is the earliest document seen (Aug. 2015) 
concerning soybeans in Denmark. This document contains 
the second earliest date seen for soybeans in Denmark (Nov. 
1910). According to Thompson (1914, p. 15) Denmark fi rst 
started importing commercial quantities of soybeans in 1911; 
that year they imported 20,000 metric tons. Address: Le 
Jardin Colonial, Paris, France.

948. Yoshimura, Kiyohisa. 1910. Toxic bases present in 
decomposed soya beans (Abstract). Analyst (London) 
35(416):484-85. Nov. [1 ref]
• Summary: This is an English-language summary of 
the following German-language article: (Biochemische 
Zeitschrift, 1910, 28(1):16-22. Sept. 15).
 “The following method was adopted for isolating basic 
substances from soya beans which had been ground to a thin 
paste with water and allowed to undergo decomposition for a 
period of about four months. The mass was fi rst diluted with 
water, strained through linen, and the solution precipitated 
with basic lead acetate; the fi ltrate from the lead precipitate 
was then freed from lead by means of hydrogen sulphide 
and partially evaporated. This solution was treated with 
phosphotungstic acid in the presence of sulphuric acid, 
and the bases were obtained by treating the precipitate in 
the usual manner; the strongly alkaline solution was next 
neutralised with nitric acid, treated with silver nitrate, 
and fi ltered, a small quantity of purine bases being thus 
separated. On adding a slight excess of silver nitrate and 
barium hydroxide to the fi ltrate, a precipitate was obtained 
which, after the removal of the silver and the barium, 
yielded a base, beta-imidazolylethylamine (cf. Windaus 
and Vogt, Ber., 1907, 40, 3691); the hydrochloride of this 
base melted at 235º C, its picrate at 230º to 235º C, and its 
platinichloride decomposed at 240º C. without melting. The 
fi ltrate from the silver nitrate-barium hydroxide precipitate 
was, after removal of the excess of silver and barium, 
treated with sulphuric acid and phosphotungstic acid; the 
bases reprecipitated by this reagent were separated and their 
solution concentrated under reduced pressure. The residual 
mass of crystals and syrup was then extracted with absolute 
alcohol; the insoluble portion yielded a fraction soluble in 
methyl alcohol, which was identifi ed as pentamethylene-
diamine (cadaverine), whilst the portion remaining insoluble 
in methyl alcohol consisted of tetramethylenediamine 
(putrescine). The fraction which was soluble in absolute 
alcohol consisted of trimethylamine. One kilo, of the original 

air-dried soya beans yielded the following quantities of 
basic substances: beta-imidazolylethylamine, 0.18 grm.; 
pentamethylenediamine, 0.53 grm.; tetramethylenediamine, 
0.25 grm.; trimethylamine, 0.23 grm. The corresponding 
amino acids, histidine, lysine, and arginine, were not 
present.”

949. Lancet. 1910. The use of the “soy bean” bean as a food 
in diabetes. 179:1844-45. Dec. 24. [1 ref]
• Summary: This is an introduction to the soy bean, which 
has been used as an addition to the ordinary diabetic diet 
(they may easily replace the gluten of bread) followed by a 
summary of: Friedenwald, Julius; Ruhräh, John. 1910. “The 
use of the soy bean as a food in diabetes.” American J. of the 
Medical Sciences 140:793-803. Dec.

950. Li, Yu-ying. 1910. Farine de soja et ses dérivés [Soy 
fl our and its derivatives]. French Patent 424,124. 2 p. 
Application fi led 27 Dec. 1910. Granted 5 May 1911. [Fre]
• Summary: Flour is prepared from the soya bean, either 
by grinding selected material containing relatively little fat, 
or by pressing out the oil from the beans and grinding the 
pressed cake. The fl our thus obtained (mixed with other fl our 
if desired) is used in the preparation of articles of food, such 
as pastes (pastas of the macaroni type), soup, bread, biscuits, 
etc., bread made from soya fl our being recommended in 
cases of diabetes. Address: Seine, France.

951. Li, Yu-ying. 1910. Soja fl our and its derivatives. British 
Patent 30,350. 2 p. Date of application, 31 Dec. 1910. 
Accepted 1 Jan. 1912.
• Summary: “This invention has for its object the 
manufacture of soja (Chinese pea) fl our for use in the 
preparation of a special kind of bread, alimentary pastes, 
rusks, cakes, soups, etc. Soja grains contain a considerable 
proportion of fatty matter which considerably impedes the 
operation of grinding.”
 Flour is prepared from soy beans containing little fat, or 
from which most of the oil has been removed, by pressing 
the whole beans, the cakes produced being ground. Soja 
fl our is employed: (1) with ordinary fl our, green-pea or rice 
fl our, and an extract of soy to form an alimentary paste, the 
starch being extracted and the fl our gelatinized with hot 
water; (2) with cabbage, turnips, carrots, sorrel, potatoes, 
green peas, broad or kidney beans, tomatoes, etc., or jelly or 
gravy of cray-fi sh, for preparing soups; (3) to make a “highly 
palatable kind of bread... which may be recommended to 
persons suffering from diabetes. In order to make this bread 
a yeast is prepared from a culture of ordinary yeast germs in 
a soja base, the presence of the soja being favourable to the 
germination of special kinds of ferment and particularly of 
sojabacilli, although any other kind of ferment, barm, etc. 
may be used.
 “It may also be made with other kinds of fl our, made 
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from wheat, oats, barley, rice, maize, etc., thus ensuring the 
production of bread containing a large quantity of nitrogen, 
and substances containing hydrocarbons and mineral 
matters;” (4) with eggs, butter, etc., for making cakes or 
rusks.
 Note 1. This is the earliest English-language document 
seen (May 2005) that contains the word “hydrocarbons” (or 
“hydrocarbon”).
 Note 2. This is the earliest English-language document 
seen (Jan. 2019) that contains the term “Soja fl our.” Address: 
Engineer, 46, rue Denis Papin, aux Valées [Vallées] (Seine), 
France.

952. Friedenwald, Julius; Ruhräh, John. 1910. The use of the 
soy bean as a food in diabetes. American J. of the Medical 
Sciences 140:793-803. Dec. [9 ref. Eng]
• Summary: The article begins: “The soy bean (Glycine 
hispida), sometimes incorrectly called the soja bean, is an 
annual leguminous plant...” It continues with a brief but 
accurate history of the soy bean in Europe and the USA, a 
botanical description of the plant, examples of food uses 
such as green vegetable soybeans (“The beans are eaten as 
a vegetable, in soups, sometimes picked green, boiled and 
served cold with a sprinkling of soy sauce and sometimes 
served as a salad... If the beans are green, the preliminary 
soaking may be omitted.”), soy sauce or shoyu, natto, tofu, 
miso, yuba, a coffee substitute, and as whole dry soybeans 
(“They are sometimes served as a vegetable, fi rst soaking the 
beans until the skins come off and then boiling them until 
soft and serving hot”).
 A brief description of the process for making tofu is 
given, together with nutritional analyses of tofu, and 4 
varieties of soybeans. “The most striking point about the 
bean is that it contains no starch, or, at least a very small 
quantity, which is strange when one considers it resembles 
the various beans very closely and all other varieties of 
beans are extremely rich in starchy materials.” An analysis 
of the “gruel fl our from the soy bean” made by the Cereo 
Co., Tappan, New York, shows it to contain 14.64% protein, 
19.43% fat, no starch, and no reducing sugars. “Our own 
experience with the soy bean in diabetes extends over 
a series of eight cases.” The 8 cases are then described 
individually. Cooking directions and recipes are given for 
making gruels, broths, and muffi ns using “soy gruel fl our” or 
“soy fl our.”
 The authors conclude: “(1) The soy bean is a valuable 
addition to the dietary of the diabetic on account of its 
palatability, and the numerous ways in which it can be 
prepared. (2) The soy bean in some way causes a reduction in 
the percentage and total quantity of sugar passed in diabetic 
subjects on the usual dietary restrictions.” Address: 1. M.D., 
Prof. of Diseases of the Stomach, College of Physicians and 
Surgeons, Baltimore, Maryland; 2. M.D., Prof. of Diseases 
of Children and Therapeutics same college.

953. Honcamp, Fr. 1910. Die Sojabohne und ihre 
Abfallprodukte [The soybean and its by-products]. 
Landwirtschaftlichen Versuchs-Stationen 73:241-84. Dec. 
(Chem. Abst. 4:3099). [18 ref. Ger]
• Summary: Largely a good review of the literature. 
Contents: Introduction and history. Botanical and 
microscopic characteristics. The best varieties for production 
of seeds / beans (incl. Soja platycarpa, Soja tumida, etc.). 
Soybean cultivation (incl. Fesca, Haberlandt). Chemical 
composition. Utilization of the soybean and its products: 
Use as food and food adjuncts (stimulants / enjoyables) 
(Genussmittel) (incl. boiled or roasted soybeans, shoyu 
or soy sauce {Shoyu oder Bohnensauce} made with 
rice- or wheat koji {Reis- oder Gerstenkoji}, miso, 
tofu {Bohnenkäse}, dried-frozen tofu {Kori-Tofu oder 
Eisbohnenkäse}, soybean fl our / meal {Sojabohnenmehl}, 
soybean oil {Sojabohnenöl}), industrial and technical uses 
of soybean oil (illuminant, soaps, table of constants), use as 
a livestock feed (Sheep were fed soybean oil meal and meal 
{Sojakuchen, Sojamehl}, pressed residue {Pressrückstand}, 
or solvent processed {Extractionsrückständen, Sojamehle, 
Sojakuchenmehl}; soybean hay {Sojabohnenheu} and straw 
also make good feeds).
 Illustrations show: (1) A soy bean plant with pods (non-
original, p. 245; from an original in Fesca 1898). (2) Soy 
bean pods, seeds, and cells (non-original, p. 246; from an 
original in C.O. Harz 1885).
 Note: This is the earliest German-language document 
seen (April 2013) that uses the term “Eisbohnenkäse” to 
refer to dried-frozen tofu. Address: Rostok, Germany.

954. Honcamp, F. 1910. Die Sojabohne und ihre Verwertung 
[The soybean and its utilization]. Tropenpfl anzer (Der) 
(Berlin) 14(12):613-34. Dec. (Chem. Abst. 30:45). [9 ref. 
Ger]
• Summary: Contents: Introduction. Utilization as food and 
food adjuncts (stimulants / enjoyables) (als Nahrungs- und 
Genussmittel). Use for technical purposes. Use for fodder.
 According to English consular reports the total 
production of soya beans in China amounted in 1907 to 
580,000 tons, rising in the following year to 850,000 tons. 
During the year 1909 no less than 35 million kg of the beans 
passed through the Suez Canal.
 Harz classifi ed the varieties of Soja hispida into 2 
main groups, one containing those of strongly compressed 
form and of olive green to brownish-black color, and the 
other swollen varieties more or less sickle-shaped, and of 
yellowish-brown to deep brown color.
 Dietrich and König [1891] conducted 20 analyses of the 
soybean and found the following average composition: Water 
11.34%, crude protein 35.11%, crude fat 16.98%, nitrogen-
free extract 26.18%, crude fi ber 5.88%, and ash 4.51%.
 An analysis of the inorganic constituents of the beans by 
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Schwackhöfer gave the following results: Potassium oxide, 
44.56%; sodium oxide, 0.98%; lime, 5.32%; magnesia, 
8.92%; iron oxide, trace; silica, trace; phosphoric acid, 
36.89%; sulphuric acid, 2.70%; and chlorine, 0.27%.
 Both in China and Japan the black varieties are boiled 
and roasted and eaten with rice, while the green and white 
varieties are ground to meal and baked into cakes, etc. The 
soy sauce, which is now largely exported to England and 
America, and used in the manufacture of other sauces, is 
prepared from wheat and a small light yellow variety of the 
bean, with the addition of salt and water, the prepared mass 
being fermented in open vessels at as low a temperature as 
possible for a period of 8 months to 5 years, and the sauce 
then separated from the residue. Another product made from 
the beans in Japan, and used in the preparation of soups and 
fl avors for cooking, is know as miso. In addition to these, 
a so-called bean cheese (tofu), and a similar product from 
which the bulk of the water has been removed (kori-tofu), 
are prepared from soya beans in Japan.
 Attempts to acclimatize the plant in Germany have 
not yet proved successful, although it may be possible to 
introduce an early-ripening variety with a short vegetation 
period.
 Note: This is the earliest document seen (May 2014) that 
gives soybean production or area statistics for China. It is not 
clear whether or not this includes Manchuria, or refers only 
to Manchuria. Address: Prof., Germany.

955. Seifensieder-Zeitung. 1910. Sojabohnen-oel und -mehl 
[Soybean oil and meal]. 37(3):50. [1 ref. Ger]
• Summary: During the last 10 years, large amounts of 
soybean meal have been imported from Manchuria to 
Europe; there it has been sold for a higher price than 
cottonseed meal. That suggests that there is a market for 
practically unlimited amounts of soybean meal. It remains 
to be seen, however, if soybean oil can be utilized in the 
same economical ways as cottonseed oil. For soybean meal 
from the oil has been extracted, Tables show: (1) Nutritional 
analyses of seven different soybean varieties: Austin, Ito 
San, Kingston, Mammoth, Guelph, Medium Yellow, and 
Samarow. (2) Analyses of cottonseed, sunfl ower seed, 
and peanuts (Erdnuessen). Sources: (1) Piper, Charles V.; 
Nielsen, H.T. 1910. “Soy beans.” USDA Farmers’ Bulletin 
No. 372. 26 p. Oct. 7. (2) Jour. Soc. Chem. Ind.

956. Brodé, Julien. 1910. Oil-seed products and feed stuffs. 
Special Agents Series (U.S. Bureau of Manufactures, 
Department of Commerce and Labor) No. 39. 32 p.
• Summary: “Soya meal is fi nding its biggest outlet in 
Scandinavia, especially in Norway and Sweden” (p. 7).
 A section titled “English Soya-Bean Industry” (p. 10-
13), written from London by Brodé on April 23, discusses 
the following: Rapid development during past few years. 
Cause of fl uctuation in price–current quotations. England 

may lose monopoly–exploitation by railroad. English 
process of refi ning oil. Secret process of English company. 
Production of “soya fl our.” Solvent process applied to cotton 
seed.
 “Soya beans were fi rst imported by an English fi rm 
some ten years ago. Being free from sugar it was thought 
they would make an excellent food for patients suffering 
with diabetes. At that time a quantity was also shipped into 
Germany for the same purpose.
 “It was known that the beans contained considerable 
oil and in 1907 a crusher at Liverpool was induced to buy 
400 or 500 tons, which were shipped from Hankow at a cost 
of $50 per ton c.i.f. Liverpool, the freight rate at that time 
being over $10 per ton from Chinese ports. This crusher, 
from previous experiments with small lots, found he could 
produce an oil acceptable to soap makers, and the only 
problem was to fi nd an outlet for the by-products–cake and 
meal. The latter, it was found, ran high in protein and could 
be utilized by the compound-cake manufacturers.
 “From this time shipments gradually increased until 
in February, 1908, a cargo of 9,000 tons was imported. 
This went to Hull, and the selling price of the beans was 
$32 per ton c.i.f... The beans are grown in the interior of 
Manchuria, at points from which there are no wagon roads to 
the railroad. The beans are not moved until snow has fallen, 
enabling the farmers to bring them across country on sledges 
[sleds, sleighs].” A late snow at the beginning of the present 
season acted to increase prices and cause many problems.
 “The best way in which American mills can buy these 
beans is in cargo lots c.i.f. New Orleans [Louisiana].
 “It is thought that next year England will not enjoy the 
monopoly in soya beans it has heretofore had. Germany 
has taken the import duty off them, and it is thought other 
countries will do likewise. The fact that they are called 
beans has prevented them from having a wider outlet, since 
in Germany, France, and Austria oil seeds have been on the 
free list, but beans have been subject to a tax. Under the new 
French tariff soya beans are subject to a duty of 2.50 francs 
per 100 kilos... Mills at Odessa [in Ukraine] are preparing to 
crush the beans...”
 “The North Easter Railway in England has built docks 
and warehouses for handling the beans and is advertising 
the products along its lines. At Hull it has a large window 
display of the products, which is attracting considerable 
attention. In this exhibit are samples of soya cake, oil, and 
meal, soya fl our, soya bread, and soya biscuits. There are 
also large photographs showing the manner in which the 
beans are gathered, stored, and loaded in Manchuria, and 
how they are manufactured into products in England.
 “Soya oil is not refi ned as is American cotton-seed oil, 
with caustic soda, but by means of sulphuric acid and fuller’s 
earth. It is best adapted to soft-soap making, since it does not 
chill easily and is diffi cult to handle in making hard soap... 
One refi ner is placing on the market an edible soya oil sold 
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under the name of ‘Omega soya oil.’ This oil has a good 
color, is almost neutral in odor, and is rather palatable, the 
fl avor being similar to that of peanut oil. The process for 
rendering crude soya oil edible is kept a close secret, but is 
thought to be by means of superheated steam... Soya cake 
is fi nding its biggest outlet in Denmark, about 150,000 tons 
having been purchased this season. Soya meal made from 
ground soya cake fi nds its biggest sale in Sweden, Norway, 
and from the northernmost part of Germany.”
 “The most interesting and, to the writer’s mind, the 
most signifi cant thing about the new soya industry is the 
process used by three mills in England for extracting the oil. 
This secret process belongs to the Premier Oil Extracting 
Company, of Hull, and for its use the two other mills are said 
to pay the company 40 cents royalty for every ton of seed 
treated. The seed are fi rst fi nely crushed and then treated 
directly by a fat solvent, presumably benzine.” No trace of 
the solvent remains in the oil and only about 1% of the oil 
remains in the meal. “Mills making meal by this process fi nd 
their largest market in Scandinavia”–including Denmark.
 “The Premier Oil Extracting Company also operates 
a large fl our mill, and is placing on the market a so-called 
‘soya fl our,’ which is 25 per cent soya meal and 75 per cent 
wheat fl our. The company has induced a number of bakers 
to use it in making a soya bread, which is fi nding sale on 
the market, although the price asked is the same as for all-
wheat bread... The same mill has induced a large biscuit 
manufacturer to use soya fl our in making a brand of biscuits 
called ‘soya biscuits.’ These are for sale all over England and 
are very palatable” (p. 12-13).
 In India in 1909 there was “a large decrease in the value 
of exports of seeds, which may be possibly accounted for by 
the competition of the soya bean which is being extensively 
shipped from China and Japan” (p. 27).
 A table (p. 27) shows that India’s main seed exports are 
linseed, gingili seed [sesame seed], rape seed, and cotton 
seed. Destination countries, amount exported and value to 
each country, are given for the years 1908 and 1909.
 “Soya meal has not found much favor in England or 
Ireland, but is gaining ground in Scotland. Owing to the 
scarcity of cotton-seed, many of the farmers were compelled 
to substitute soya.”
 Note: This is the earliest document seen (Jan. 2004) 
concerning commercial solvent extraction equipment and 
soybeans. Address: Special Agent for the Dep. of Commerce 
and Labor.

957. Golding, J. 1910. Report from the Analytical 
Department on analyses made during 1909-10. Midland 
Agricultural and Dairy College, Bulletin No. 10. p. 93-103. 
See p. 97.
• Summary: In the section titled “Feeding Stuffs,” the 
subsection on “Soya Cakes and Meals” (p. 97) states: “These 
substances serve well to mix with Cotton Cakes, and judging 

from the greater number sent in for analysis, this food-stuff 
is being more generally used. No complaints have reached 
me as to ill-effects produced, but in other parts of the 
country where the cake has been given in too large a quantity 
considerable trouble has resulted.
 “The limit of error allowed by the Board of Agriculture 
and Fisheries was fi xed on Jan. 25, 1910, at one-eighth 
the percentage of oil and one-eighth the percentage of 
albuminoids in the invoice for ‘Soya Bean Cakes.’
 “For the feeding value of Soya Cake compared with 
Linseed Cake, see Bulletin No. 9 (1909-1).”
 Note: This is the earliest English-language document 
seen that uses the term “Soya Bean Cakes” or “soya bean 
cakes” to refer to ground, defatted soybeans. Address: F.I.C., 
Midland Agriculture and Dairy College.

958. Haselhoff, E. 1910. Untersuchung der Futtermittel 
[Examination of feeding stuffs]. Jahresbericht der 
Landwirtschaftlichen Versuchsstationen zu Marburg. p. 10-
15. For the year 1909-1910. English-language summary in 
Experiment Station Report, p. 363. [Ger]
• Summary: The fi rst table gives a complex analysis of the 
nutritional composition of soybean meal (Sojabohnenmehl) 
(p. 11), peanut cake, sesame seed cake, linseed cake, palm 
cake, etc. The last table (p. 15) gives a simpler analysis, and 
includes soybean meal (11.52% water, 2.20% fat, 44.14% 
protein) and soybean cake meal (Sojabohnenkuchenmehl) 
(11.23% water, 5.13% fat, 42.27% protein). Address: PhD, 
Marburg, Germany.

959. Hendrick, James. 1910. The soy bean. Transactions of 
the Highland and Agricultural Society of Scotland 22:258-
63. Series 5. [2 ref]
• Summary: Discusses the rise of soybean imports to the 
United Kingdom, the possible dangers of feeding soy 
bean meal to cattle (some think it may cause prussic acid 
poisoning like the Java bean), the nutritional composition of 
soy beans compared with broad beans and kidney beans (in 
tabular form), the varieties of soybeans, the use of soybeans 
for oil and meal, the composition of soya-bean cake and 
oil extracted soya-bean meal (the meal analyses in this 
table were made by the author), soybean cake and meal as 
a concentrated feed with high manurial value (it contains 
nitrogen, phosphoric acid, and potash), and the use of soya 
beans as a fodder crop.
 “The Soy bean was fi rst introduced in quantity to the 
British market in the latter part of 1908, but so great is the 
supply that in 1909 about half a million tons were shipped to 
the United Kingdom.
 “The arrival of this feeding-stuff in such immense 
quantities has been the most remarkable feature of the 
feeding-stuff market during the last two years. Indeed the 
importation of this bean is the most important event which 
has happened in the feeding-stuff and oil-crushing industries 
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for many years past, and is comparable in importance with 
the introduction of cotton-seed as cattle food...”
 “The Soya bean has come as a blessing to the consumer 
of concentrated cattle foods, for not only has it been 
comparatively cheap itself, but its presence has prevented 
linseed, cotton, and other feeding cakes from becoming even 
dearer than they are at present.”
 Although Soya beans “are cultivated in countries with 
a colder climate than ours, it appears that our summers are 
not bright and warm enough for their successful cultivation. 
In Scotland at any rate our climate appears to be too dull 
and cold.” Note: There is no mention of the author having 
grown soya beans in Scotland. However John Russell 
(1936) states: Some 30 years ago [about 1906-10] Professor 
[James] Hendrick tried to grow the soya bean at “Aberdeen 
[Scotland], using Manchurian seed; in the greenhouse a few 
plants grew and even fl owered, but they never produced 
seed, while in the open the seeds hardly germinated.”
 “Soya oil is a light-yellow oil, and is used in the East as 
a human food. It is often called Chinese bean oil. During the 
Russo-Japanese war it was used as a food by both armies. In 
this country it is used chiefl y for soap-making, and is said 
to be suitable for the manufacture of the highest class toilet-
soaps. It is also said to be used to a certain extent in Europe 
as a sweet oil for food purposes, similarly to olive oil and 
cottonseed oil. It fetches at present a high price.” Address: 
B.Sc., F.I.C. [Aberdeen, Scotland].

960. Henry, W.A. 1910. Feeds and feeding. A hand-book 
for the student and stockman. 10th ed., revised and entirely 
rewritten. Madison, Wisconsin: Published by the author. vi + 
613 p. 24 cm. [6 ref]
• Summary: The Preface discusses the contributions to 
feeding standards made by Dr. Emil von Wolff, Kellner, and 
Armsby. “For help in this part and elsewhere Kellner’s recent 
work, Die Ernährung der landwirtschaftliche Nutztiere, 
has been heavily drawn upon. Soybeans and soy products 
are discussed as follows: “Soybean, Glycine hispida” (p. 
155-56). A long introduction. “No other plant in the United 
States grown so little at this time as the soya bean is so full 
of promise to agriculture, especially to animal husbandry.” 
“Soybean meal should always be used in combination with 
other grains, and the meal from which the oil has been 
expressed should prove superior to the ground seeds.” Note: 
This is the earliest English-language document seen (Sept. 
2016) that uses the term “soybean meal” to refer to ground, 
defatted soybeans.
 Feeding dairy cows: “Soybean vs. cottonseed meal” (p. 
396). “Gluten meal.” “Gluten feed” (p. 398; experiments at 
Vermont in 1892 and 1895). “Soybean cake” (p. 401-02). 
“Soybean, cowpea, and Japan clover hay” (p. 415). “Soybean 
silage and alfalfa hay” (p. 419).
 Feeding sheep and lambs (p. 458-495): Soybeans (p. 
464). “Feeds rich in protein” (incl. soybeans, p. 487).

 Feeding swine: “Gluten meal” (p. 519). “Soybeans” (p. 
529). “Soybean pasture” (p. 547). “The legume seeds” (p. 
558).
 Table IV, titled “The Wolff feeding standards for farm 
animals” (p. 590) states: “In 1864 Dr. Emil von Wolff, the 
great German scientist, presented in the Mentzel & von 
Lengerke Agricultural Calendar, published annually by Paul 
Parey, Berlin, Germany, a table of feeding standards for 
farm animals based on the digestible nutrients in feeding 
stuffs. This marked an era in the history of efforts toward 
the rational feeding of farm animals. The last appearance of 
the table under the directorship of Dr. Wolff was in 1896. 
From 1896 to 1906 the table was annually presented by Dr. 
C. Lehmann, of the Berlin Agricultural High School. The 
table which follows is a copy of the last presentation by Dr. 
Lehmann.”
 Concerning gluten meal and gluten feed: In Part II, 
“Feeding stuffs” (p. 129-249), Chapter 9 on “Leading cereals 
and by-products,” when discussing corn, subsection 158, 
titled “Starch and glucose by-products” (p. 133-34) describes 
how corn is treated in the production of starch. “Gluten meal 
is one of the richest of concentrates in crude protein and fat, 
while fair in carbohydrates and low in mineral matter. It is a 
heavy feed and but little used in its original form (635, 846). 
Gluten feed, composed of gluten meal and corn bran ground 
together, is now the largest common by-product of glucose 
and starch factories. It is rich in crude protein, fair in fat, and 
rather low in carbohydrates and mineral matters. It is a most 
valuable concentrate, especially in the ration of the dairy 
cow.”
 The section on the “Peanut” (p. 156-57) states: “The 
peanut, or earth nut, is of growing importance as a feed 
for stock in the Southern States.” Address: D.Sc., D.Agr., 
Emeritus Prof. of Agriculture, Formerly Dean of College of 
Agriculture and Director of the Agric. Exp. Station, Univ. of 
Wisconsin.

961. Labbé, Marcel. 1910. Régimes alimentaires [Dietetic 
regimens]. Paris: Librairie J.-B. Baillière et Fils. xii + 585 p. 
Illust. Index. 21 cm. [1 ref. Fre]
• Summary: In the section on “Bread,” the subsection titled 
“breads for diabetics” (p. 104) discusses gluten bread, 
almond bread, and soy bread. “Soy bread (le pain de soja) 
made with soy fl our, contains only 10% carbohydrates. It is 
also good for treating gout.”
 In the section on vegetables, the subsection titled “dry 
vegetables” (p. 105-06) states: “The soybean, or oil pea 
of China (La fève de soja, ou pois oléagineux de Chine) is 
very rich in nitrogen and relatively poor in starch; it has also 
served in a bread for diabetics; unfortunately its taste is not 
very agreeable.”
 The detailed and balanced section on the “vegetarian 
regimen” (p. 241-53) has the following contents: 
Introduction. History of vegetarianism. Disadvantages 
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of the vegetarian regimen. Advantages of vegetarianism. 
Conclusions. Address: Professor agrégé at the Faculty of 
Medicine, Paris. Doctor at the Hospital of Paris.

962. Li, Yu-ying. 1910. Ta tou: Le soja [The soybean]. Paris: 
Société Biologique de l’Extrême Orient. 66 p. Illust. 28 cm. 
[Chi]
• Summary:  This remarkable work, written entirely in 
Chinese, was the fi rst of Li’s major works on soybeans and 
soyfoods. Published in Paris, it was written in Chinese and 
meant to be read by young people in China interested in 
coming to Paris to study or in helping Li with research on 
Chinese soybean varieties. An expanded and revised version 
was published into French the next year (1911).
 Contents: Soybeans: 1. Introduction. 2. Names and 
varieties (colors, sizes, and shapes) of soybeans. 3. Where 
soybeans are produced and their history. 4. The place 
of soybeans in the hierarchy of plants (taxonomy). 5. 
Nutritional composition of soybeans.
 6. Characteristics of soybeans (physiological, 
morphological, etc.). 7. Food uses of soybeans (incl. tables 
comparing the price of tofu with various meats, and the 
various sicknesses associated with eating different types of 

meat). 8. Equipment used in making soyfood products (a 
photo shows the equipment in Li’s modern soymilk and tofu 
plant near Paris; p. 37), and compares soymilk with cow’s 
milk.
 A large soybean utilization diagram in Chinese (p. 44) 
shows all the products that can be made from soybeans using 
the wet process (from soymilk) or the dry process (from 
fl our).
 Note 1. This is the earliest known book about soybeans 
written in Chinese. Note 2. This is the earliest document seen 
(May 2014) that contains a diagram of this type.
 9. Value of soybeans in agriculture (incl. fertilizer 
use). 10. Conclusion. Appendixes: (1) About the Société 
biologique de l’Extréme Orient (Far-East Biological 
Society). (2) Membership form for the Far-East Biological 
Society (Paris): Date, name, A.K.A., Address, Occupation 
or subject of study, Place of birth. Please enclose 2 yuan 
membership fee (p. A6). (3) Bibliography of publications on 
soybeans by the Society of the Far East (p. A7-8). (4) Special 
announcement concerning soybean research (p. A9).
 Illustrations (line drawings) show: (1) Comparison of 
shapes and colors of 7 different colors of soybeans (p. 5). (2) 
Five views of soybean pods with beans, incl. outside of pod, 
inside of both halves when open, with beans in one half, the 
two cotyledons of a single soybean (p. 11). (3) Soybean plant 
with pods (p. 12).
 Photos show: (1) The cellular components and layers of 
soybeans and hyacinth beans (p. 22, 23). (2) The interior and 
equipment in Li’s soymilk and tofu plant on the outskirts of 
Paris (p. 37). (3) Microscopic views of soymilk (doujiang) 
and a liquid resembling soymilk made from soy fl our (p. 38).
 Tables show: (1) Size range (length, width, and 
thickness; maximum, average, and minimum) of 7 colors of 
soybeans: yellow bean, green skin bean, green bean, dark 
bean {“black” or “crow” bean}, black bean, red bean, spotted 
bean (p. 4). (2) Composition of four parts of a soybean plant: 
Comparison, water, protein, oil, carbohydrates, ash (p. 18). 
(3) Comparison of oil and protein content of 5 colors of 
soybeans (red, black, green, white, yellow) from various 
countries and regions: China, Japan, Southeast Asia, Russia, 
Hungary, and France (p. 19). (4) Composition of soybeans, 
hyacinth beans, and wheat (p. 21). (6) Comparison of the 
price of tofu with that of various meats (p. 29). (7) Ash 
content of soybeans, hyacinth beans, duck, uncooked rice, 
cabbage, egg, beef, chicken, lamb, pork, carp, wheat fl our 
(p. 31). (8) Carbohydrate content of uncooked rice, wheat 
fl our, hyacinth bean, soybean (p. 32). (9) Weight of products 
containing 100 gm of protein: Soybeans, tofu (somewhat 
fi rm), hyacinth bean, uncooked rice, bread, cooked rice, 
vegetables (p. 32).
 Publications listed in the Bibliography (p. A7-8): Ta 
tou–The soybean (this book; published 1909). Bean curd–20 
centuries of great craftsmanship around the world (1908). 
Soycrafting–China’s manufacturing specialty (1908). The 
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Paris Bean Curd Company (1908, illustrated). An outline of 
the agricultural societies of France (1908). Note: the above 
publications concern industrial matters.

A description of herbs (Chinese medicinal plants etc.) 
(1909). TB [Tuberculosis] and its cure (1909). Note: the 
above publications concern medicinal herb and health 
matters.

The benefi ts of soyfoods (1909). Smoking and its 
relationship to health, economics and industry (1909). Note: 
the above publications concern industrial and health matters.
 Special announcement concerning soybean research (p. 
A9): “Gentlemen–Many of us in this society are researching 
the benefi ts of the soybean. It may be considered as China’s 
greatest resource. We have already published a number of 
specialized reports. These have been made available to you. 
In view of the fact that there are so many varieties of soybean 
in China and that the regions of cultivation are so extensive, 
we must rely upon you, our colleagues, in all parts of the 
country to go into the fi eld and collect data for us. Only then 
will we be able to complete our research into every variety 
of Chinese soybean. If we should receive your kind consent, 
we beg you to be so good as to send the soybean varieties to 
the Peking postal address of this Society (address is given). 
We are interested only in soybeans (see pages 1-6 of this 
book) and need one or two catties (0.5-1.0 kg) of each. Once 
our research into the benefi ts and properties of these beans is 
complete, we will submit a further report to this Society, in 
order to repay your goodwill. If you would please advise us 
of the cost of the beans and the postal charges, we will make 
the appropriate refunds. We will also send you a copy of this 
book as a modest token of our gratitude. Enclosed please fi nd 
an explanatory document. Please take the trouble to complete 
this and send it together with the beans.
 “The Paris/Far-East Biological Research Society”
 On page A-10 is a form to be used when submitting the 
Chinese soybean varieties.

963. Pharmazeutische Praxis (Vienna and Leipzig). 1910. 
Sojabohne [Soybean] 9(2):61. [1 ref. Ger]
• Summary: Although the soybean of the Asians, as a very 
important food, has been cultivated through centuries. In 
China even before Confucius it was used as such. However 
this article was unknown in Europe until somewhat before 
the end of December of last year [sic, it had been known in 
France since the 1850s and in Vienna (Austria-Hungary) 
Germany since 1873]. Within one year almost 400,000 
metric tons of beans (Bohnen) were shipped to Great Britain, 
Scandinavia and Germany, where the oil was processed to 
make soap. The bean cake (Bohnenkuchen) is also useful as 
animal feed. Soybeans come in the following types: yellow, 
green, small green, black, red and white. The soybean 
(Sojabohne) comes from Soja hispida, a plant which is native 
to China, Manchuria and Japan, where it is used to make an 
edible oil. The seeds contain 18% oil and about 30 to 40% 

protein. The ether extract accounts for 2.2% of saponifi able 
matter and 2.28 free fatty acids, calculated as fatty acids. 
The content of solid fatty acids (festen Fettsäuren) 
(primarily Palmitic acid) is about 11.5% and the liquid fatty 
acids (mainly oleic acid and linoleic acid), are separately 
calculated at 80.26%.
 The analysis of the bean cake gives the following 
results:
 For bean cake made in China:
 Moisture 13.92%.
 Oil 8.30%.
 Proteins (43.19% = 6.75% x nitrogen).
 Mucilage, sugar, digestible carbohydrates 25.90%
 Crude fi ber 4.67%
 Minerals 5.02% (including 0.12% sand).
 For bean cake made in England:
 Moisture 12.70%.
 Oil 11.07%.
 Proteins (38.82% = 6.22% x nitrogen).
 Mucilage, sugar, digestible carbohydrates 26.51%
 Crude fi ber 5.85%
 Minerals 5.05% (including 0.25% sand).
 (Source: Seifensieder-Zeitung, 1909, p. 865; d. 
Chemiker-Zeitung Repertorium).
 Note: This is the earliest document seen (Nov. 2020) 
that contains the term “linoleic acid” in connection with 
soybeans.

964. Sawamura, S. 1910. The diet of the Japanese. In: 
IIe Congrès International d’Hygiène Alimentaire et de 
l’Alimentation Rationelle de l’Homme (2nd International 
Congress of Food, Hygiene and the Rational Feeding of 
Man). 2 vols. Brussels, Belgium: M. Weissenbruch, Printer 
to the king (imprimeur du roi). Sec. 2, p. 215-30. See p. 
217-18. Held 4-8 Oct. 1910 at Brussels, Belgium. Under the 
patronage of His Majesty the King and the Government [ soy 
ref. Eng]
• Summary: Section B. “Legumes” (p. 217-18) discusses: 
Soya bean. Tofu or “vegetable cheese. Table showing 
percentage composition of the soya bean, Go, tofu and yuba. 
Natto. Table showing nutritional composition of natto. Table 
showing the forms of nitrogen and soluble organic substance 
in air-dry Natto that is 14 hours old and 7 days old. Miso (a 
fermented food made with barley koji). Table showing the 
nutritional of common Miso.
 “Phaseolus Mungo [sic] chiefl y used for making An 
[sweetened azuki paste], an important material that enters 
into the making of sweet cakes. Vicia faba, Pisum sativum, 
Arachis hypogæa, etc. are also consumed to some extent.”
 The opening paragraph of this paper notes: The Japanese 
diet “is on the whole vegetarian. Forty years ago the fl esh 
of domestic animals, except fowls, was never eaten by 
the Japanese. This was owing to the abundance of marine 
products, besides that under the infl uence of Buddhism 
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the people avoided meat.” Address: PhD in Agriculture 
(Nogakuhakushi), Tokyo Imperial Univ. [Japan].

965. Voelcker, J. Augustus. 1910. Annual report for 1910 of 
the consulting chemist. J. of the Royal Agricultural Society 
of England 71:300-11. See p. 303.
• Summary: Last year there was an increase to 480 in the 
number of samples sent by Members for analysis.
 In the section titled “Feeding stuffs,” the subsection on 
“Soya bean cake” states (p. 303): “The number of samples of 
this cake has not been large, but the samples have, as a rule, 
been found to be quite pure.
 “In one case Soya beans themselves were used and 
ground up at the farm, a sample sent me for analysis showed 
18.88 per cent. of oil.” Address: 22 Tudor St., London, E.C.

966. Wakerley, F. 1910. Report of an experiment on the 
feeding of dairy cows with two kinds of cake in 1910. Soya 
cake versus linseed cake. Midland Agricultural and Dairy 
College, Bulletin No. 9. p. 81-92. For the year 1909-1910.
• Summary: Contents: Introduction. Object of the 
experiment. Date of commencement and duration of the 
experiment. Number of cows. Breed of the animals. Rations 
per head per day. Milk yields. Life-weight increase. Quality 
of the milk. Churning tests. Financial aspect. Summary of 
results.
 The experiment started on 15 Jan. 1910 and ended on 26 
March 1910. It was conducted on two lots of 4 each cross-
bred shorthorn cows. The soya cake was less expensive than 
the linseed cake. The former cost £7 5s. 0d. [read: 7 pounds, 
5 shillings and no pence] per ton compared with £8 17s. 6d. 
per ton for the linseed cake. Undecorticated cotton cake, 
however, was the least expensive at £5 13s.4d. per ton. The 
composition of the soya cake was: Moisture 10.30%, oil 
6.63%, albuminoids 42.43%, carbohydrates 29.34%, woody 
fi bre 5.4%, and ash (including 0.6% sand) 5.9%.
 Summary of results: “Both Linseed and Soya Cakes 
gave satisfactory results when fed in mixed ration to dairy 
cows. Linseed Cake gave the largest liveweight increase and 
the most butter. Soya Cake gave the greater milk yield and 
the fi rmer butter. Without taking into account the quality of 
the Milk, it would appear that the real value of the two cakes 
closely approach their actual cost prices.”
 Tables show: (1) Analyses and prices per ton of the 
cakes used: Soya cake, linseed cake, and undecorticated 
cotton cake (p. 84). (2) Yields of milk from four cows fed 
soya cake or linseed cake each week for 4 weeks (p. 85 and 
86). (3) Live weights of the two lots of cattle before and after 
receiving soya bean cake for four weeks (p. 87). (4) Analyses 
of the milk (total solids, fat per cent, solids not fat) from both 
lots of cows fed soya bean cake or linseed cake in ration at 
the end of each week (p. 88). (5) Churning tests on the milk 
from both lots of cows (p. 90). Address: M.Sc.

967. Wheldon, Rupert H. 1910. No animal food: And 
nutrition and diet with vegetable recipes. New York, NY; 
Passaic, New Jersey: Health Culture Co. 125 p. Plus 18 
unnumbered pages of advertisements at end. Undated. No 
index. 19 cm.
• Summary: A comprehensive appeal to vegetarianism, 
advocating exclusion of all foods of animal origin [i.e., a 
vegan diet]. Contents: I. No animal food: 1. The urgency 
of the subject. 2. Physical considerations. 3. Ethical 
considerations. 4. The aesthetic point of view. 5. Economical 
considerations. 6. The exclusion of dairy produce. 7. 
Conclusion. II. Nutrition and diet: 1. Science of nutrition. 
2. What to eat. 3. When to eat. 4. What to eat. Food table. 
Recipes (100 “strictly vegetarian” [vegan] recipes as they 
appear in the English edition).
 The Preface states that “the following pages are in 
vindication of a dietary consisting wholly of the products 
of the vegetable kingdom, and which therefore excludes not 
only fl esh, fi sh, and fowl, but milk and eggs and products 
manufactured therefrom.” “This work is reprinted from 
the English edition with changes better adapting it to the 
American reader.”
 Pages 30-31: “As to the testimony of individuals it is 
interesting to note that some of the greatest philosophers, 
scientists, poets, moralists, and many men of note, in 
different walks of life, in past and modern times have, 
for various reasons, been vegetarians, among whom have 
been named the following:–Manu, Zoroaster, Pythagoras, 
Zeno, Buddha, Isaiah, Daniel, Empedocles, Socrates, Plato, 
Aristotle, Porphyry, John Wesley, Franklin, Goldsmith, 
Ray, Paley, Isaac Newton, Jean Paul Richter, Schopenhauer, 
Byron, Gleizes, Hartley, Rousseau, Iamblichus, Hypatia, 
Diogenes, Quintus Sextus, Ovid, Plutarch, Seneca, 
Apollonius, The Apostles (Matthew, James, James the 
Less, Peter), The Christian Fathers (Clement, Tertullian, 
Origen, Chrysostom, St. Francis d’Assisi), Cornaro, 
Leonardo da Vinci, Milton, Locke, Spinoza, Voltaire, Pope, 
Gassendi, Swedenborg, Thackeray, Linnaeus, Shelley, 
Lamartine, Michelet, William Lambe, Sir Isaac Pitman, 
Thoreau, Fitzgerald, Herbert Burrows, Garibaldi, Wagner, 
Edison, Tesla, Marconi, Tolstoy, George Frederick Watts, 
Maeterlinck, Vivekananda, General [Bramwell] Booth, 
Mrs. [Annie] Besant, Bernard Shaw, Rev. Prof. John E. B. 
Mayor, Hon. E. Lyttelton, Rev. R. J. Campbell, Lord Charles 
Beresford, Gen. Sir Ed. Bulwer, etc., etc., etc.”
 The chapter title “What to eat” states (p. 83): “The 
Mongol procures his supply of protein chiefl y from the Soya 
bean from which he makes different preparations of bean 
cheese [tofu] and sauce.” “Among the foods rich in protein 
are the legumes, the cereals, and nuts... Fat is chiefl y found 
in nuts, olives, and certain pulses, particularly the pea-nut.”
 Several recipes (p. 116-17) call for: Nut-milk, Vegeton, 
Nutter or nut butter, Marmite, Carnos, Pitman’s Vigar Gravy 
Essence. These can be ordered from stores in England (see 
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p. 111). The last 16 pages contain advertisements for Health-
Culture magazine (monthly), “health appliances” (such as 
Dr. Forest’s massage rollers and colon syringes), and many 
books published by The Health Culture Co., Turner Building, 
45 Escension St., Passaic, New Jersey.

968. Lampé, Eduard. Assignor to Farben-Fabriken vorm. 
Friedr. Bayer & Company of Elberfeld, Germany. 1911. 
Food for diabetics [from soya beans]. U.S. Patent 0,980,292. 
Jan. 3. 1 p. Application fi led 4 Aug. 1910.
• Summary: Soy-beans are treated with boiling water and 
0.5% of sodium bicarbonate until the carbohydrates and 
other water-soluble substances are removed. Thus 300 g. 
of bicarbonate of soda are added to 60 kg. soybeans. The 
residue, after being dried and pulverized, is a yellow powder 
containing the nutritive fatty and albuminoid constituents of 
the beans.
 Note 1. This is the earliest English-language document 
seen (June 2009) that calls for the use of sodium bicarbonate 
when boiling soybeans.
 Note 2. This diabetic food is almost certainly Sarton 
(See Noorden and Lampé 1910).
 Note 3. Soy is mentioned 3 times in this half-page patent 
in the forms “soy-beans” and “soybeans.” Address: Doctor of 
medicine, Frankfurt am Main, Germany.

969. Labbé, Henri. 1911. Le soja et ses usages [The soybean 
and its uses]. Revue Scientifi que 49(1):171-76. Jan. 7. [6 ref. 
Fre]
• Summary: A summary of earlier publications (mostly in 
French) on soybeans and soyfoods. Discusses: Soy fl our 
(farine de soja) for diabetics. Soy bread (pain de soja). 
Soy fl our used to make various foods for diabetics as well 
as for vegetarians. Soymilk (lait végétal à base de soja, p. 
174). Soy kefi r and soy yogurt (Kephir, Yohourt). Soy sauce 
(sauce de Soja, soyou, choyou). Tofu (Le fromage de Soja 
ou Tou-Fou), which was invented by the ancient Chinese 
philosopher Whai Nain Tzu. Fresh tofu and dry tofu [dried 
frozen tofu, containing 53.6% protein]. How shoyu is made.
 Note: This is the earliest French-language document 
seen (April 2012) that uses the word soyou to refer to soy 
sauce.
 The section on the nutritional value of soy and soy 
protein (p. 173) ends with this interesting thought: For a long 
time the Chinese and Japanese, who cared little about the 
future justifi cation of their habits and customs, have adopted 
the consumption of soy on a large scale, without realizing 
that science would perhaps one day come to bestow / confer 
on them a certifi cate or testimonial of complete approbation.
 The section on soymilk ends as follows: Soya milk, 
according to trustworthy Chinese persons, is not just a mere 
curiosity. It is used, in China, for breakfast, being mixed 
with cow’s milk. It is also used for infant formula [literally 
“artifi cial breast feeding”] or therapeutically. For this latter 

purpose, it is the fermented foods, such as Kefi r, Yogurt, etc. 
that appear to be of interest. (“Le lait de Soja, au dire de 
Chinois dignes de foi ne serait pas une simple curiosité. On 
s’en sert, en Chine, pour le dèjeuner du matin, et en mélange 
avec le lait de vache. On l’utilise aussi pour l’allaitement 
artifi ciel, ou dans un but thérapeutique. Dans ce denier 
but, ce sont plutôt les laits de soja fermentés, genre Kephir, 
Yohourt, etc. qui paraissent intéressants”).
 The author notes (p. 175, footnote) that a Chinese 
proverb says: Le To-Fou est la viande des os (“Tofu is the 
meat of the bones”). Note: This makes no sense and appears 
(Jan. 2019) to be a mistake. Tofu has long been known as 
“the meat without bones” (Horvath 1927, 1931, 1938, etc.) 
or “the meat without a bone” (Carque 1933, etc.).
 The writer also notes that France is not taking any part 
in the development of an industry to produce soy oil (p. 176, 
footnote). Illustrations (p. 72) show: Soy bean plant, with 
roots and pods. Close-up of soy bean pod and seed. Address: 
Doctor of Sciences (Docteur ès-sciences), France.

970. Neues Wiener Journal (Vienna). 1911. Die Bedeutung 
der Soja-Bohne [The importance of the soybean]. 
19(6183):16. Jan. 8. [Ger]
• Summary: It is well known that a whole host of Chambers 
of Commerce in both halves of the empire have fought 
for higher tariffs on soybean oil (Soja-Bohnenöl) for the 
protection of our oil industry. This is a completely new item 
that has only been put on the market from England since 
the beginning of last year and has proven to be intense 
competition for the local oil industry. The soybean (Soja-
Bohne) has already been known since 1873, when it was to 
be seen for the fi rst time at the Vienna World Exhibition. 
But only now, after nearly forty years, has the trade in it 
achieved importance worth mentioning, and in the current 
year, the exports of it from Manchuria, China, and Japan 
have already reached ten million Meterzentner [a total of 
one billion kilos]. In England, a series of factories have 
come into existence since 1908 that process this bean; in 
Germany there are two factories that are already occupied 
with it, but in Austria-Hungary, nearly nothing is known of 
it, not even that most soup extracts that are now brought to 
the market in cube form are preparations from soybeans! 
The utilization of this plant is on one hand due to the fat 
content (around 20%) that is especially high in comparison 
to other legumes, as well as the high protein content (38%). 
In correspondence to this high content of nutrients, added to 
which is also 24% carbohydrates, it is for that reason that for 
years now, the soybean (Soja) has found use as a surrogate 
for the meat diet. In Japan, two other fermented products are 
also produced from it beyond this: shoyu and miso. Shoyu or 
bean sauce (Bohnensauce) is enjoyed in nearly all foods as 
a seasoning and for several years has been exported in large 
quantities to England and America, from which it then goes 
out into the world under the most varied of names as local 
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preparations. The famous Maggische Präparate [translator’s 
note: still available today as Maggi!] contain the addition 
of shoyu. But the fact that the area of use of the soybean 
for the food industry still has in no way been exhausted 
can be seen specifi cally this year at the World Exposition 
in Brussels, where a factory in Paris that is under Chinese 
management put on exhibition every possible preparation, 
such as bean cheese (Bohnenkäse) (tofu), soy fl our / soymeal 
(Sojamehl), bread for diabetics, biscuits, every possible type 
of cake, and even a kind of milk. In England, a factory has 
taken up the production of biscuits from soybeans, and in 
Germany, the production of soy oil (Sojaöl) and soy cakes 
(Sojakuchen) was started this year, the latter of which has 
proven itself to be the best as a powerful feed for livestock. 
With us, in view of the high prices for fats and oils, soybean 
oil (Sojabohnenöl) is limited to being processed to a greater 
degree as a substitute for linseed oil in the soap industry.
 Note: This is the 2nd earliest article seen (Dec. 2018) in 
an Austria-Hungarian newspaper that mentions the German 
word Sojaöl (Soy oil), spelled as one word.
 Note: Translated by Philip Isenberg (MM, CT), Long 
Beach, California.

971. Li, Yu-ying. 1911. A propos du Soja hispida [About 
Soja hispida, soybeans]. Journal d’Agriculture Pratique 
75(1):48-50. Jan. 12. [4 ref. Fre]
• Summary: This is a the author’s point-by-point reply to 
12 points of a critical article in this journal on March 24 by 
M. Demolon, Li’s former professor. Note: Li studied the 
soybean at Demolon’s laboratory at the school of practical 
agriculture at Chesnoy. Li discusses: Carbohydrates and 
starch in soybeans, soy fl our, the quality of vegetable 
proteins vs. animal proteins, the absence of lactose in 
soymilk, the lecithin in soybeans (fèves de soja), soymilk, 
soy bread for diabetics and their superiority to gluten breads.
 “The soybean will grow in almost all climates, from 
Manchuria to the south of China. This year [1910], at the 
Exposition of Nanking, we found nearly 400 soybean 
varieties exhibited by different provinces. In Europe and 
America, successful trials have already been conducted. In 
France the Society for Acclimatization has already studied 
the soybean for many years. Mr. Paillieux has written a very 
well documented book on this subject which concludes 
in favor of the adoption of soybean cultivation in Europe. 
The fact that there was an isolated unsuccessful trial at the 
School of Agriculture at Chesnoy does not seem suffi cient to 
demonstrate that soybean culture cannot succeed in France.”
 “Mr. Demolon represents the soybean to us as being 
of interest merely from the viewpoint of pure science.” Li 
concludes by re-stating his belief (stated two years earlier in 
this journal, on 2 July 1908): “The question up to this point 
has nothing to do with industry and commerce; it is purely 
scientifi c, but pure science always precedes applications. 
And there is nothing to say that tofu or soy cheese (le to-fou 

{fromage de soja}) won’t one day become a prized food for 
Europeans.”
 Note: This is the earliest document seen (Oct. 2004) that 
mentions the Exposition of Nanking, where 400 soybean 
varieties were exhibited by different provinces. Address: 
Paris.

972. Rousset, H. 1911. Chronique et correspondance: 
Chimie industrielle. Laits et beurres végétaux [Chronicle and 
correspondence: industrial chemistry. Vegetable milks and 
butters]. Revue Generale des Sciences (Pures et Appliquees) 
22(1):182-83. Jan. 15. [2 ref. Fre]
• Summary: Vegetable butters are made from coconut oil. 
Soymilk is made from the soybean, a unique type of bean 
which is grown in China. Huge quantities [of soybeans] have 
recently been exported. This paradoxical plant can be used in 
many different ways–as to make oil and soap, special breads 
for diabetics, forage and fodder for animals, and confections. 
The Japanese transform the soybean into a cheese [tofu], the 
Chinese make it into milk, and the English use it to make 
sauces [such as Worcestershire sauce].
 According to Mr. Li Yu-Ying, who, as a former student 
at a French school of agronomy, is well qualifi ed by his 
origins and knowledge to know the soybean, as well as the 
milk (les émulsions) prepared from seeds which have fi rst 
been submitted to the beginning of germination. This milk 
is not different, at fi rst glance, to animal milk. A table shows 
the composition of soymilk. A long discussion of soymilk 
and its uses follows.

973. Lancet. 1911. Notes from China (From our own 
correspondent): The soya bean. i(4560):202. Jan. 21. 
Summarized in J. of the New Zealand Department of 
Agriculture, 15 Feb. 1913, p. 149.
• Summary: “Within the past three years the outstanding 
merits of this pulse have come prominently to the front, and 
its export from Manchuria, where most of it is raised, has 
lately assumed very large dimensions. For the past 2000 
years it has been used in North China for making bean 
curd, a thick nutritious jelly eaten daily by all classes of the 
people. A widely used vegetable oil is also expressed from 
it, the refuse left over serving for cattle food and manure for 
sugar plantations.”
 “It is a cheap product, each bean when sown multiplying 
itself, on an average, 450 times. On account of the great 
nutritive value of the Soy Bean, it is well worth medical 
attention, more particularly for diabetic cases, because of its 
low proportion of starch. For making biscuits, soup powder, 
infant and other foods, it will be widely used in future when 
its dietetic value becomes better known.” The composition 
is then given, and it is shown to be rich in albumin [protein, 
40%], fats (20%), sugar 8-11%, and minerals 4-6%. “The 
most abundant salt is sodium phosphate. Advocates of 
the fl eshless diet have to contend with large amounts of 
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indigestible cellulose which occurs in vegetarianism. This 
cellulose is present in 4 to 11 per cent. of the soya bean, but 
is easily eliminated from the other products. Bean curd is 
entirely free from it” as is “a most excellent vegetable milk 
which resembles animal milk in that it coagulates.” The 
author then gives some comparative nutritional fi gures, based 
on “the work of a French-trained Chinese chemist, Mr. Li Yu 
Ying.”

974. Matieres Grasses (Les) (Paris). 1911. Analyses de soja 
[Analyses of soya]. 4(33):2083. Jan. 25. [Fre]
• Summary: “Le Jardin Colonial recently conducted a 
number of nutritional analyses of soybeans and soybean 
products,” including white (yellow) and black soybeans from 
northern China, yellow soybeans imported to Denmark from 
China, dehulled yellow soybeans, soy fl our, soybean cake, 
soybean bread, shoyu.

975. Liardet, C.E. 1911. Soya beans (continued). Queensland 
Agricultural Journal 26:9-15. Jan. + 2 plates before p. 9.
• Summary: Note: This is the continuation of an article is 
reprinted from a 27-page booklet compiled by Mr. Liardet, 
titled Soya Beans, and published in 1910 by the Northern 
Publishing Co. (Liverpool, England)–which see. The 
contents begins with: Soya beans in rotation. Feeding value 
of soya beans. Feeding value for sheep. etc. Photos show: A 
fi eld of soya beans. Seven varieties of soya bean pods and 
seeds. Address: China.

976. Mendel, Lafayette B.; Fine, Morris S. 1911. Studies in 
nutrition IV. The utilization of the proteins of the legumes. J. 
of Biological Chemistry 10(6):433-58. Jan. [16 ref]
• Summary: Contents: Earlier studies. Experimental part: 
Products employed, metabolism experiments (soy bean, 
white bean, crude bean protein, phaseolin, pea globulin), 
nitrogen balances. Summary.
 This article begins: “Earlier Studies: The literature on 
this subject has been so adequately reviewed by Wait [1907], 
that only the most cursory consideration of the earlier work 
need fi nd place here.”
 Soy bean powder [whole soy fl our] was contributed by 
Mr. Macey F. Deming of the Cereo Company, Tappan, New 
York. It contained 44.6% protein, 19.4% fat, 5.3% moisture, 
etc. “Its content of protein and fat far exceeds that of any 
other legume...”
 The authors conducted a six day experiment on the 
digestibility of soy bean protein using a human subject. 
The soy beans supplied 90.5% of the total nitrogen intake. 
The total nitrogen supplied by the diet was 85.3% digested. 
The subject reported that he was in excellent condition 
throughout the whole experiment.
 In two series of digestion experiments, when “soy bean 
protein” (p. 439) was fed to dogs, only 74 to 84% of it was 
utilized, a lower percentage that for other proteins of plant 

origin. Nitrogen balance experiments conducted on both 
humans and dogs with soy beans and meat, showed that the 
soy bean maintained generous positive balances, but these 
were uniformly smaller than those for meat.
 “The observations regarding the soy bean are of special 
interest in view of the fact that this product has lately been 
introduced quite widely as an adjuvant to the dietary of 
diabetics.”
 Thirteen tables (p. 438-46) show, in experiments with 
adult men and using the soy bean, the composition of daily 
diet, nitrogen balance, nitrogen utilization and nitrogen 
output.
 Note 1. This is the earliest English-language document 
seen (Dec. 2020) that contains the term “soy bean protein” 
(or “soy bean proteins”).
 Note 2. This is the earliest English-language document 
seen (Nov. 2020) concerning protein quality in connection 
with soy, although the neither the word “quality” nor the 
term “protein quality” are used.
 Note 3. This is the earliest document seen (Nov. 2020) 
concerning nitrogen balance studies in connection with soy.
 Note 4. This is the earliest English-language document 
seen (Nov. 2020) that uses the term “nitrogen balance” or 
“nitrogen balances” in connection with soy in nutritional 
experiments concerning protein quality. Address: Sheffi eld 
Lab. of Physiological Chemistry, Yale Univ., New Haven, 
Connecticut.

977. Fahrion, Wilhelm. 1911. Die Fettanalyse und die 
Fettchemie im Jahre 1910 [Fat analysis and fat chemistry 
in the year 1910]. Zeitschrift fuer Angewandte Chemie 
24(6):241-54. Feb. 10. See p. 247. [4 soy ref. Ger]
• Summary: Discusses 4 publications concerning research 
on the soy oil used as a drying oil, as for paints. Soy oil is 
called Sojabohnenöl or Bohnenöl. (1) Farben-Zeitung. 1910. 
Vol. 15, p. 1486. (2) Chemiker-Zeitung Repertorium. 1910. 
p. 312. (3) Meister. 1910. Farben-Zeitung. Vol. 16, p. 20. (4) 
C-Niegemann. 1910. Farben-Zeitung. Vol. 16, p. 75.

978. Clerget, Pierre. 1911. La question du Soja [The question 
of the soy bean]. Revue Generale des Sciences (Pures et 
Appliquees) 22(3):100-01. Feb. 15. (Chem. Abst. 5:1637). [2 
ref. Fre]
• Summary: Contains a brief description of the soybean 
and discusses its commercial importance, distribution, 
soil requirements, the value of the oil and its uses, and the 
composition and commercial value of the cake. During the 
past 2 years, the large amounts of soybeans exported from 
Manchuria to Europe have called attention to this plant. It is 
cultivated all over China, but especially in Manchuria (in the 
Liao Valley, where it is the second most important crop after 
sorghum), Japan, Korea, and Indo-China. In China it is often 
cultivated with maize; it demands a great of work, care, and 
good soil. The main exports come from the Manchurian ports 
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of Newchwang and Dairen, and from Vladivostok. In 1908 
some 859,200 tonnes of soybean and cake were exported 
from Manchurian ports, up from only 88,900 tonnes in 1905. 
Until 1908, Japan was the principal outlet for Manchurian 
soybeans (615,900 tonnes), but at the start of that year, 
exports to Europe began: 69,200 tonnes to Great Britain, 
21,390 tonnes to France, 7,290 tonnes to Holland, etc.–for a 
total of 204,440 tonnes.
 According to chemical analyses made at the Colonial 
garden of Nogent-sur-Marne, Manchurian soybean seeds 
contain 17.64% oil and 33.5% protein; yellow varieties 
contain more oil than black varieties. The soybean is used 
as a forage plant and for soil improvement, but its most 
important role in China and Japan is as a human food among 
people who consume little meat. According to Bloch (1908), 
it is most widely used in making a sauce [soy sauce] and a 
cheese [tofu]. It is also used to make numerous pastes and a 
sort of soymilk (lait de soja).
 It also has industrial uses, thanks to its oil content of 
16-18%. Indigenous mills can obtain only 8-10% oil, but 
modern hydraulic presses can obtain 12-14%. The oil and 
cake have made the soybean rise so rapidly on European 
markets. The oil, which has an agreeable smell and taste, 
is widely employed for culinary purposes in Manchuria. 
In England, as in France, it is used in making soap and 
margarine. It is more drying than cottonseed oil and can 
likewise be used in making paints. Soybean cakes (Les 
torteaux de soja) would give the same results as cottonseed 
cakes in terms of milk yield from dairy cows. As a fertilizer, 
they are used throughout Japan and on the sugarcane 
plantations of southern China.
 The soybean could be introduced to Indo-China where, 
even if it has to compete against Manchurian soybeans, it 
could be service locally for soil improvement in the rice 
fi elds and as a food in the densely populated districts where 
there is hardly any room for animals, or where the animals 
have been decimated by disease. Address: Professeur à 
l’Ecole supérieure de Commerce (Graduate School of 
Commerce) de Lyon [France].

979. Chemiker-Zeitung. 1911. Serbischer Chemiker-Verein: 
Bukarest, Generalversammlung vom 28 Januar 1911 
[Serbian Chemical Association: Bucharest, General meeting 
of 28 Jan. 1911]. 35(22):200. Feb. 21. [1 ref. Ger]
• Summary: In the annual report is an article titled “On the 
fi rst soybean cultural trials in Serbia,” by Dr. A. Zega and M. 
Jovanic. The seeds used for planting were pale-yellow, round 
soybeans from Manchuria–probably Soja hispida pallida. 
The planting succeeded at the end of March on soil that was 
not very well fertilized; it had previously been planted with 
clover. The crop was harvested at the end of August, with a 
yield of 1,800 kg/ha, due in part to the lack of soil fertility. 
Moreover, the soybeans used as seed were more than 5 
years old; the average weight of 100 seeds was 16.8 gm. 

The chemical composition was: Water 8.01%, crude protein 
22.17%, fat 21.92%, carbohydrate 35.64%, crude fi ber 
6.16%, and ash 6.06%. Nothing special was observed during 
the vegetative stage. We should note that the plants withstood 
a light frost very well.
 Note: This is the earliest document seen (Sept. 2015) 
concerning soybeans in Serbia, or the cultivation of soybeans 
in Serbia. This document contains the earliest date seen for 
soybeans in Serbia, or the cultivation of soybeans in Serbia 
(1881). The source of these soybeans is Manchuria.

980. Mairs, Thomas I. 1911. Some soiling crops for 
Pennsylvania. Pennsylvania State College. Agricultural 
Experiment Station, Bulletin No. 109. 20 p. Feb. See p. 4, 
8-10.
• Summary: A diagram of “Soiling crops” (p. 4) shows that 
they can be classifi ed as leguminous or non-leguminous, and 
each of these as annual or perennial. Soy beans are an annual 
leguminous crop.
 A section titled “The soy bean” (p. 8-10, which includes 
a large illustration of a “typical soy-bean plant”–including 
leaves, pods, roots, and nodules) begins: “The soy bean or 
soja bean is often mentioned in connection with cow peas. 
The two plants, however are quite different. The soy bean 
is an upright grower with a hard, woody stem, which is not 
so readily eaten by animals, and short pods with globular 
seeds. The cow pea has a more or less recumbent or trailing 
stem containing much less fi bre than that of the soy bean and 
has pods six inches or more in length with bean or kidney-
shaped seeds and shining instead of hairy leaves. Tests of the 
soy bean for soiling purposes at this Station have not been 
suffi ciently encouraging to warrant its recommendation... 
The seed of the soy bean is usually rich in both protein and 
fat but the tendency of the pods to snap open and scatter the 
seeds as they ripen renders the harvesting of a satisfactory 
yield somewhat diffi cult.”
 A table titled “Soy beans” (p. 10) shows for the years 
1902-1905 the date of sowing, date of harvesting, amount 
eaten per cow daily, and yield per acre (green forage, air dry 
substance, and crude protein). The best yields, in 1905, were 
(in lb/acre): Green forage 16,604. Air dry substance 3,238. 
Crude protein 427. Address: Agricultural Education, Centre 
County, Pennsylvania.

981. Le Goff, Jean. 1911. Le soja dans l’alimentation 
des diabétiques [Soybeans in diabetic diets]. Gazette des 
Hopitaux 84(27):399-402. March 7. [8 ref. Fre]
• Summary: The author, a woman who has written more 
than 15 articles on diabetes mellitus (diabète sucré), reviews 
the literature on that subject as it relates to soybeans. Diet 
plays an important role in the treatment of diabetes mellitus. 
Takeuchi, in Tokyo, Japan, was the fi rst to point out the 
presence of a very active urease in soybeans. Soyfoods 
are now available in France for there is a factory, located 
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not far from Paris, that makes them under the direction of 
Chinese [Li Yu-ying]. Armand Gautier, in L’Alimentation 
et les Régimes recommended adding 12-15 gm of sodium 
bicarbonate per kg of soybeans that one is going to cook. 
The author feels that “except for shoyu, all soyfoods have 
a peculiar fl avor and I believe that one will meet with 
many diffi culties in trying to make them acceptable to the 
European palate.”
 She gives fi ve recipes for the use of soybeans in diabetic 
diets: 1. Roasted: “The soybean can be eaten roasted or 
grilled like our chestnuts (grillé comme nos châtaignes). It is 
suffi cient to run them through a chestnut- or coffee roaster. If 
the soybeans are imported, they must be soaked previously 
in lukewarm or soft water.” 2. Whole soybeans with butter. 3. 
Soybeans sauteed with vegetables. 4. Cooked soybean puree. 
and 5. Bread or cake with soybeans (boiled until soft with 
sodium bicarbonate).
 She encourages the French to grow their own soybeans 
for use in diabetic diets. In 1911 the most widely grown 
varieties were le Soja d’Etampes and le Soja de Podolie 
[Podolia]. “In conclusion, the introduction of the soybean 
to our country for use as food is justifi ed by the important 
role its oils can play in the feeding of diabetics. I would add 
that the leaves of this plant, which are equally nutritious, 
can constitute a precious resource for agriculture, and that 
its culture, after being practiced for a number of years, can 
improve the soil considerably. Under these conditions, I 
would consider that serious and ongoing trials should be 
undertaken, and I call this subject to the attention of those in 
public power who are interested in the question, and would 
be able to render an important service to the numerous 
diabetics and to agriculture.”
 Photos show: (1) A small soy bean plant in the ground. 
(2) A fi eld of soy bean plants growing in the suburbs west of 
Paris.
 Note: This is the earliest French-language document 
seen (Dec. 2012) that mentions to soynuts, which may be 
made by roasting soybeans like chestnuts. Address: Laureat 
de la Faculté de Médecine de Paris.

982. Chemist and Druggist (London). 1911. Legal reports: 
Trade law. 78(10):345-46. March 11.
• Summary: “Soya-bean meal.–A reclaiming note was taken 
in the Edinburgh Courts on March 3 against the judgment 
of Lord Mackenzie in the action by David Blake, dairyman, 
who sued J. & A. Lawson, Leith, for 700l. damages for the 
loss of twenty-fi ve cows, alleged to be due to soya-bean 
meal supplied containing prussic acid. Lord Mackenzie had 
assoilzied (acquitted; Scots Law) the defenders, and found 
them entitled to expenses. When the case was called no 
appearance was made for the pursuer, and the reclaiming 
note was refused, respondents being found entitled to 
expenses.”

983. Bugby, William. 1911. Soy beans as human food. 
Vegetarian Messenger and Health Review (Manchester, 
England). March. p. 83-84 (Series 8, 63d year). Reprinted 
from the Daily Post (Australia). [2 ref]
• Summary: “For some time past there has been a growing 
demand for a substitute for animal food that should be at 
once palatable, nutritious, and digestible, as well as easily 
cooked and moderate in price. Such an article of diet is 
furnished in the Soya, Soja, or Soy bean of China and 
Japan...
 “In an article on ‘A Vegetarian’s Experiences,’ in this 
paper, some months ago, by the present writer, a very brief 
account of this remarkable bean was given” accompanied 
by a table showing the nutritional composition of two soy 
bean samples compared with peas, lean beef, and fat mutton. 
The soy beans are much higher in protein, containing 34.0 to 
38.8%.
 The soy bean “has greatly improved in quality and 
fl avor since its introduction to Australia; the beans produced 
at the [Seventh-day Adventist] Sanitarium gardens at 
Wahroonga, New South Wales, have also thinner skins, and 
are consequently much more easily cooked.
 “The present writer does not pretend to be a gardener, 
but since his former article appeared, he himself has 
succeeded in growing the Soy bean in Tasmania. Although 
sown as late as October 24th, the beans survived a very 
sudden and severe frost, just after they had appeared above 
the ground. The plants are doing remarkably well, and are 
now developing rapidly. They evidently fi nd the Tasmanian 
climate highly favorable to them. The beans thus sown came 
originally from the Wahroonga Sanitarium in New South 
Wales.
 “The true economy, therefore–quite apart from the moral 
advantage of a non-fl esh diet–is to use the Soy bean itself 
direct, as a perfect and superior substitute for fl esh meat.
 “As the writer is frequently asked how the Soy bean 
should be cooked, the recipe is here given:–Take a large 
breakfast cupful of Soy beans, place them in a basin, over 
them pour enough boiling water to cover them, and leave 
them to soak for one hour. Then boil gently for 2 hours. Like 
other beans they require fl avouring with salt, mint, celery 
seed, mushroom ketchup, tomato sauce, or a slice of onion.”
 Note 1. This is the earliest document seen (May 2005) 
concerning soybeans in Tasmania or the cultivation of 
soybeans in Tasmania.
 Note 2. This is the earliest English-language document 
seen (April 2008) with the term “human food” in the title, 
referring to soy beans. Address: Tasmania.

984. Mitsuda, Ryuichi. 1911. Notes on yeasts of “sho-yu”-
mash [moromi]. J. of the College of Agriculture, Tokyo 
Imperial University 1(3):345-56. March. German summary 
in Zentralblatt fuer Bakteriologie, Series II. 37:289 (1913). 
[2 ref. Eng]
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• Summary: This is the third Japanese investigation on the 
yeasts in shoyu mash (moromi). “Three samples were used 
for the purposes of isolation, one from Noda, one from 
Tatsuno, and the other from Handa. Eight different varieties 
of yeast, 3 bacilli and 3 mould fungi were obtained from 
them.” Among these was a red yeast and two fi lm-forming 
yeasts. The fi rst yeast variety discovered by the author 
“ferments sucrose, raffi nose, dextrose, etc. but not lactose 
etc. (Cf. Table 2).”
 The author believes that the fi ve varieties of yeast 
he describes are different from the Saccharomyces Soja 
discovered by Saito, since they ferment “Sucrose and 
raffi nose, while his does not ferment either” (p. 351).
 Note: This is the earliest document seen (Oct. 2020) that 
mentions “raffi nose” (or “raffi noses”) in connection with 
enzymes in soybeans. Address: Japan.

985. Quintus Bosz, J.E. 1911. De samenstelling van Indische 
voedingsmiddelen [The composition of Indonesian foods]. 
Bulletin van het Kolonial Museum te Haarlem No. 46. 261 p. 
March. Also published in Amsterdam by J.H. de Bussy as a 
book. [8 ref. Dut]
• Summary: The nutritional composition and the source of 
information is given in a table for the following: Soybean 
seeds (p. 74-77). Soybean oil (sojaboonen-olie) (p. 76-
77). Soybean fl our or meal (p. 154-55). Soybean biscuit 
(Beschuit, 170-71). Japanese soy sauce and soybean tempeh 
(Japansche soja, Tempé kedeleh p. 242-43). Indonesian 
soy sauce (Ketjap, Bataviasche soja p. 244-45). Firm tofu 
(Tao-koan, 79.8% water. p. 244-45). Address: Dr., naar 
onderzoekingen in het Laboratorium van het Koloniaal 
Museum verricht onder leiding van Dr. M. Greshoff.

986. Times (London). 1911. The soya bean. Its commercial 
value as a cattle food. April 10. p. 18, col. 2.
• Summary: “Within the last two or three years, the 
import of the soya bean... into this country has risen from 
a negligible quantity to one of considerable importance. 
\”A full description of the bean’s properties was given in 
The Times special Japan number, July 19, 1910, but it may 
be useful to recall that it has been cultivated for centuries 
in Manchuria for its oil, for its use in making bean-cake, 
for its fertilizing properties, and as a food. The trade is 
carried on chiefl y through the three ports of Dalny (Dairen), 
Vladivostok, and Hankau, and the seeds are classifi ed as 
grades 1, 2, 3, according to the port, in the order named. 
Recently, a factory for the manufacture of soya biscuits has 
been established at Hull, while in Paris soya bread is used 
in the treatment of persons suffering from diabetics. In other 
parts of the Continent also the bean’s merits are well known. 
In Copenhagen, Denmark, it is expected that there will be 
required, annually some 30,000 tons of bean [sic, beans] for 
one large factory.
 “Feeeding of milch cows: Swedish investigations prove 

the suitability of the bean-cake as a very satisfactory food 
for milch cows. Similar experiments have also been made in 
England at the Royal Agricultural College, Cirencester, and 
at Newton Rigg Farm College to test comparative values of 
soya bean-cake and cotton-cake, the cost of the former being 
£6 10 shillings per ton and of the latter £7 10 shillings. The 
yield was almost the same, but the butter from the soya bean 
fed cows was somewhat inferior in fl avour. Experiments for 
testing milk supply and &c., were made in 1910 at the farm 
of Midland Agricultural and Dairy College, Kingston-on 
Sea.”

987. Bontoux, Emile. 1911. Le Soja et ses dérivés [The 
soybean and its products]. Matieres Grasses (Les) 
(Paris) 4(36):2195-99. April 25; 4(37):2239-43. May 25; 
4(39):2326-29. July 25; 4(40):2364-66. Aug. 25; 4(41):2405-
07. Sept. 25. [48 ref. Fre]
• Summary: Contents. Introduction. The plant: origin and 
history, species and varieties, culture, and production: USA, 
Japan, Manchuria, France, England, China, Korea, Indochina 
(it is cultivated for the needs of the population in Cochin 
China {especially in the provinces of Chaudoc and Baria}, 
Annam, Tonkin, Cambodia), Formosa, Java, India, Africa. 
The soybean–a food plant: The plant, the seed, large table 
showing many analyses from many countries of the chemical 
composition of many soybean seed varieties.
 Introduction to food products made from soybeans in 
East Asia. Shoyu [soy sauce] (and koji). Miso. Natto (from 
Japan). Le Tao-yu (a Chinese condiment also widely used 
in Japan. It is a thick, clear liquid [sometimes] made from 
black-seeded soybeans) Tao-tjiung (doujiang, from China). 
Tuong (from Annam). Tofu. Li Yu-ying. Table showing 
composition of powdered soymilk, fresh tofu, and soy fl our.
 The soybean–an oilseed plant. The soybean as an 
oilseed in the Far East. Table showing exports of soybean 
cake and oil from various Manchurian and Chinese ports in 
1908 and 1909. The soybean as an oilseed in Europe and 
the United States. Table showing imports of soybeans to 
various British ports in 1909 and 1910 (the leading port by 
far is Hull, followed in 1909 by Liverpool, London, Bristol 
Channel, Scotland, and Other ports {Rochester, etc.}). Table 
showing exports of soy oil from Great Britain in 1910: To 
Germany, Austria, Australia, USA, Belgium, Denmark, 
Egypt, France, Holland, Italy, the Indies (Indes), Norway, 
Russia, Sweden, other, total (115,372 barrels, each weighing 
175 kg). Discussion of soy oil and cake in most of the above 
countries.
 Trade in soybean seeds: Mitsui Bussan, Manchuria, 
England, China, Japan. Soybean cake.
 Soy oil: Physical and chemical properties. Applications 
and uses as food and in industry: Margarine, for illumination, 
soaps, as a drying oil, paints and varnishes, linoleum, 
artifi cial rubber. An extensive bibliography is at the end of 
the last article in the series.
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 Note: This is the earliest document seen (May 2010) 
concerning the cultivation of soybeans in Cambodia. This 
document contains the earliest date seen for the cultivation 
of soybeans in Cambodia (April 1911). Earlier documents 
imply that soybeans were being cultivated in Cambodia by 
1900, and it is highly likely that they were being cultivated 
for at least a century before that time. Address: Ingénieur-
chimiste E.C.I.L., France.

988. USDA Bureau of Plant Industry, Inventory. 1911. Seeds 
and plants imported during the period from April 1 to June 
30, 1910. Nos. 27481 to 28324. No. 23. 88 p. April 29.
• Summary: Soy bean introductions: Glycine hispida 
(Moench) Maxim.
 “27498-27501. Grown at Arlington Experimental 
Farm, Virginia, season of 1909. Numbered for convenience 
in recording distribution, April 14, 1910. Seeds of the 
following. Notes by Prof. C.V. Piper:
 “27498. ‘Chromium green; late. Grown under temporary 
number 0867, from seed found in cowpea No. 23307, from 
Peking, China.’
 “27499. ‘Straw yellow; very late. Grown under 
temporary number 0869, from Mr. W.W. Williams, Ingang, 
Fukien [Fujian], China.’
 “27500. ‘Straw yellow; very late. Grown under 
temporary number 0888, from Rev. J.M.W. Farnham, 
Shanghai, China.’
 “27501. ‘Olive yellow; very late. Grown under 
temporary number 0889, from Rev. J.M.W. Farnham, 
Shanghai, China.’”
 “27531/27537. From San Giovannia Teduccio, near 
Naples, Italy. Purchased from Messrs. Dammann & Co. 
Received April 11, 1910. Seeds of the following:
 “27535. Brown.”
 “27553/27558. From Choon Chun, Korea. Presented by 
Mr. J. Robert Moose. Received April 4, 1910. Seeds of the 
following:
 “27557. Yellow seeded.”
 “27704/27713. From Hankow, China. Presented by Mr. 
A. Sugden. Received April 14, 1910.
 “27707. Yellow seeded.”
 “28048/28058. From Manchuria. Procured by Mr. 
Edward C. Parker, agriculturist, Bureau of Agriculture, 
Industry and Commerce, Mukden, Manchuria. Received 
June 2, 1910. Seeds of the following; descriptive notes by 
Mr. Parker:
 “28049. Large yellow. ‘White Eyebrow soy bean. 
Chinese name, Paimei. A well-known and famous variety of 
the soy bean grown over large areas on the alluvial bottom 
lands of the Liao Ho River in Manchuria. This seed sample 
came from valley lands near Kwangning, 42º north latitude, 
where the variety has been commonly grown for several 
centuries. Valuable in America as foundation stock for 
selecting and breeding improved varieties of oil-producing 

seeds.’
 “28050. Small yellow. ‘Small, round soybean. Chinese 
name, Chinyuan. This variety is grown in Manchuria as far 
as 47º north latitude. This seed sample came from a district 
northeast of Harbin, Manchuria, 46º north latitude. The beans 
of this variety, grown in northern latitude, are highly prized 
because of their heavy weight and large percent of oil. This 
variety should be especially valuable to plant breeders in the 
upper Mississippi Valley.’
 “28051. Black. ‘Black curd bean. Chinese name, Heitou. 
Commonly grown in central Manchuria. This seed sample 
comes from Mukden, Manchuria, 42º north latitude. These 
beans are principally used for the production of bean curd. 
The beans are soaked, ground into coarse meal, and a fi ltrate 
formed that is coagulated with salt. The coagulated mass 
is pressed into a curd with stones. A meal made from these 
beans is mixed with corn meal for baking cakes.’”
 28052 is Adzuki bean (Phaseolus angularis (Willd)). 
“Red bean. Chinese name, Hungchiangtou. Commonly 
grown in Central Manchuria for human food.”
 28053 is mung bean (Phaseolus radiatus, Lutou) and 
28054 is hemp. The latter is grown in large quantities in 
Manchuria for the production of fi ber. Address: Washington, 
DC.

989. Teichmann, William C. 1911. Soya-bean industry in 
Germany. Daily Consular and Trade Reports (U.S. Bureau 
of Manufactures, Department of Commerce and Labor) 
14(112):680-81. May 13.
• Summary: “The recent arrival at the port of Stettin, by 
direct shipment from Vladivostok, of 4,823 tons of soya 
beans, valued, according to the local press, at $166,600, 
marks the entry into this market of a new raw material for 
industrial exploitation.
 “Following the example of Hamburg manufacturers, 
Stettin capitalists have organised a company with a capital 
of 1,500,000 marks ($357,000) for the utilisation of the 
soya bean for industrial purposes. The removal of the 
German duty on these beans in March, 1910, will develop 
an industry of importance for several reasons: First, as a 
competitor of linseed oil, soya-bean oil can be sold at a price 
one-third lower than the former; second, as a valuable oil 
for soap manufacture, where such oils can be substituted; 
third, for cattle-feed purposes the residue remaining in the 
process of oil extraction can compete with the American 
cottonseed-oil cake. Meal can also be produced therefrom 
which, when mixed in correct proportion with wheat fl our, 
makes an edible bread or biscuit, provided the meal has been 
manufactured by the extraction process, which removes the 8 
per cent of oil present in the ordinary meal.
 “Some analyses have shown the bean to yield as high 
as 23 per cent of oil, but this is exceptional, and the average 
percentage is fi gured to amount to about 17 per cent; loss in 
manufacturing reduces this to 8 or 9 per cent. The ordinary 
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meal contains about 8 per cent of oil and 41 per cent of 
protein, but by a refi ning process 90 per cent of this oil can 
be extracted, only 1 per cent of fat remaining in the meal, 
which has about 45 per cent of protein and 28 per cent of 
carbohydrates.”
 “Uses of the bean–Its culture outside of China: In 
Japan soya-bean oil [sic, soy sauce] is still used as a favored 
aromatic constituent of sauces, and enormous quantities 
are said to be absorbed there for this purpose. The bean 
is much used as a spice [sic]. A cheese called tofu is also 
prepared therefrom. The cakes are useful to a certain extent 
as fertilizers and as fodder, although defi nite conclusions as 
to the value of this feed have not yet been reached thus far... 
Scandinavia has become the largest consumer of the cakes 
made in England, Denmark alone having imported about 
150,000 tons during the 1909 season.
 “Efforts to cultivate the soya bean on European soil 
have been made as far back as 40 years ago, especially in 
Germany and Hungary, but as yet without success. Some 
investigations resulted in the alleged discovery that all these 
failures were to be ascribed to the absence of a specifi c 
bacterium, present in the plants in Manchuria but absent 
in those grown in Europe; in fact, not until this so-called 
Knoellchenbakterium [root nodule bacterium] had been 
cultivated in Japan and the seed inoculated therewith was 
the plant brought to growth in Europe. In Italy and southern 
France the cultivation of the bean is said to have shown 
better results than in Germany.
 “The demands made upon the yield in Manchuria, the 
hinterland of Kiaochow, and Shantung have created the 
necessity for the cultivation of this bean in other countries, 
and the Tropics and subtropics, as best adapted, will probably 
take up its production.”
 Note 1. This is the earliest English-language document 
seen (July 2016) that uses the term “cottonseed-oil cake” 
(plural or singular) to refer cotton-seed cake.
 Note 2. Stettin [Sczcecin] is the largest seaport in Poland 
(as of July 2014); it is located on the Baltic Sea and the Oder 
River. Address: Consul, Stettin.

990. British Medical Journal. 1911. Soy bean as a food in 
diabetes. i:80. May 20. Bound in the back at “Epitome of 
Current Medical Literature.” [1 ref]
• Summary: A summary of: Friedenwald, Julius; Ruhräh, 
John. 1910. “The use of the soy bean as a food in diabetes.” 
American J. of the Medical Sciences 140:793-803. Dec.

991. Dahle, Alfred. 1911. Ueber das fette Oel der Sojabohne 
[On the oil of the soybean]. Dissertation from University of 
Jena. Published in Neustadt by J.K.G. Wagner (Wagnerschen 
Buchdruckerei). 43 p. 22 cm. See Jena Dissertations 1910-
11. v.1, no. 7. [28 footnotes. Ger]
• Summary: The author’s advisors were Prof. Dr. H. 
Matthes, and Prof. Dr. Haussner. Contents: Introduction: 

Nomenclature, history in Asia and Europe (Kaempfer, 
Haberlandt), taxonomy, chemical composition, Maggi and 
shoyu, miso, tofu, soy bread for diabetics, coffee substitute, 
soy oil in China and Japan, in England and Germany, use 
in soaps and as a substitute for linseed oil, constants (such 
as iodine number), fatty acids, the work of Prof. Matthes. 
Experimental part.
 In Japan and China, two fermented products are made 
from soybeans: Shoyu or bean sauce (Bohnensauce) and 
miso. Shoyu is enjoyed with almost all foods as a seasoning, 
and for quite some time has been exported in abundance to 
England and America, where it is used in the manufacture 
of English and American sauces. Shoyu is even used in the 
well-known Maggi seasoning. With respect to its nutritional 
value and stimulating effect (on the appetite), shoyu sauce 
(Shoyu-Sauce) is somewhat comparable to meat extract. 
For the preparation of shoyu sauce, milled wheat, soybeans 
are broken into large pieces then cooked until half soft, 
water, and table salt are combined in specifi c proportions 
and allowed to ferment in large vats. The fermentation lasts 
anywhere from 8 months up to 5 years.
 The preparation of miso seems similar to that of shoyu 
except that barley or rice are used [instead of wheat]
 Moreover, in Japan, a type of raw cheese, so-called 
“bean cheese” (Bohnenkäse), is made from soybeans (Soja); 
in Japan it is called tofu (p. 8). (p. 8).
 The experimental part of this dissertation (p. 14-43) 
contains: Constants for both refi ned and unrefi ned oil.
 Specifi c gravity (Spezif. Gewicht bei 15ºC): 0.9260 / 
0.9265
 Crystallization point (Erstarrungspunkt): -11.5ºC / 
-12ºC
 Refractive index at 40º (Brechungsindex bei 40ºC): 
1.4680 / 1.4680.
 Potential angle of rotation (Spezif. Drehungsvermögen): 
0 / 0
 Acid value / number (Säurezahl): 5.711 / 1.713
 Ester number
 (Esterzahl): 186.589 / 192.587
 Saponifi cation number
 (Verseifungszahl): 192.3 / 194.3
 Hehner’s number (Hehnerzahl): 94.07 / 95.52
 Iodine number (Jodzahl nach v. Hübl bei 18 Std. 
Einwirkung): 131.3
 132.6
 Reichert-Meissl number (Reichert-Meissl-Zahl): 0.7549 
/ 0.7549
 Polenske’s number (Polenske Zahl): 0.7843 / 1.0784
 Elaidic acid reaction (Elaidinreaktionen): positive
 Overview table of the daily effects of atmospheric 
air, moisture and oxygen, on refi ned and unrefi ned oils. 
Investigations on removing the peculiar smell of the oil. 
Obtaining the fatty acids and their constants from the oil. 
Determination of the volatile fatty acids. Determination of 
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the oxyfettsaeuren / oxyfettsäuren using the Acetyl value 
(Acetylzahl). Decomposition (Zerlegung) of the fatty acids 
in saturated and unsaturated. Separation and characterization 
of the unsaturated acids. The zinc-salt and ether method 
of Bremer. Brominization of the fatty acids based on K. 
Farnsteiner. Brominization using a combination of bromine 
processes based on Hehner-Mittschell and Lewkowitsch. 
Determination of bromide by the bromide content. Bromide 
from the melting point of 113ºC. Bromide from the melting 
point of 180ºC. Liquid bromide. Further investigations 
to obtain pure dibromide. Investigations with the help 
of Barium salts of the bromide and the dibromide using 
tetrabromide not separated from Petrol-ether. Reduction 
of the tetrabromides and the dibromides with zinc. 
Investigations using the fractionated vacuum distillation 
of linolic acid and the oleic acid to separate the one from 
the other. Investigation of the fi rm, saturated portion of 
fatty acids as obtained by Farnsteiner. Molecular weight 
determination of acids from S.P. 60-61ºC. The unsaponifi able 
parts of soybean oil. Separation of the unsaponifi able parts 
into fi rm and liquid parts. The fi rm part. Phytosterol-acetate. 
Phytosterol-acetate tetrabromide. Determination of bromide 
according to Liebig. Phytosterol-acetate from phytosterol-
acetate tetrabromide. Description of free alcohols from 
phytosterol-acetate. Specifi c potential angle of rotation. 
Combustion. Phytosterol reactions. Phytosterol-acetate 
dibromide. Determination of bromide. Description of free 
alcohols from phytosterol-dibromide. Combustion. Specifi c 
potential angle of rotation. Phytosterol reactions. The liquid 
portion of the unsaponifi able parts. Combustion. Phytosterol 
reactions.
 Investigations in separation of the liquid portion of 
the unsaponifi able parts using digitonin [a glycoside]. 
Phytosterol-digitonin accumulation product. Phytosterol 
reactions. Specifi c potential angle of rotation. Formation 
of acetate from the accumulation product and bromination 
of the same. Separation of the phytosterols from the 
accumulation product. Phytosterol reactions. The resulting 
unsaponifi able portion which contains no digitonin. 
Combustion. Phytosterol reactions.
 Biography: The author was born on 20 March 1884, in 
Halberstadt, the son of a chemist, who was later the director 
of a sugar factory. Address: Halberstadt, Germany.

992. Chemical Trade Journal (London). 1911. Soya-bean 
industry in Germany. 48(1255):614. June 10. [1 ref]
• Summary: A summary, with several long extracts, of: 
Teichmann, William C. 1911. “Soya-bean industry in 
Germany.” Daily Consular and Trade Reports (U.S. Bureau 
of Manufactures, Department of Commerce and Labor). 
14(112):680-81. May 13.

993. Product Name:  [Tofu or Soy Cheese].
Foreign Name:  Caséo-Sojaïne (Fromage de Soja).

Manufacturer’s Name:  Usine de la Caseo-Sojaine.
Manufacturer’s Address:  Valles, Colombes (near Asnieres, 
Seine), northwest of Paris, France.
Date of Introduction:  1911 June.
New Product–Documentation:  Beltzer, Francis J.-G. 1911. 
“Études sur la caséine végétale du “soja” et ses applications 
[Studies on the vegetable casein of soybeans and its 
applications”]. Revue Scientifi que 49(23):716-20. June 10. 
See p. 720. Conclusion: “A Chinese factory has already 
been established on the outskirts of Paris (at Vallées near 
Colombes) to make food products based on soya (produits 
alimentaires à base de Soja).” This factory now produces 
tofu (Caséo-Sojaïne) and various food products, including 
soy cheese (fromage de Soja).

Scientifi c American Supplement. 1911. “Extended 
utilization of soya bean products: Milk, cheese, and a variety 
of other products from a vegetable seed.” Aug. 19. p. 115. 
“A Chinese factory has been established [by Li Yu-ying] not 
far from Paris for the purpose of manufacturing alimentary 
products from Soya, and it has already put on the market... 
Soya cheese,...” The plant made fresh fi rm tofu, curded with 
salt or rennet.
 Li, Yu-ying; Grandvoinnet, L. 1911. “Le soja [The 
soybean”]. Agriculture Pratique des Pays Chauds (Bulletin 
du Jardin Colonial) 11(105):459-74. Dec. See p. 471. A 
chart (p. 471) titled “Soy based food products” (Produits 
alimentaires a base de soja) includes: I. Soymilk and its 
derivatives. These include tofu (soy cheese) (Caséo-Sojaïne; 
fromage de Soja). A photo (p. 473) shows soymilk being 
made inside his factory, using modern machines. More 
detailed information on Li’s tofu is given in the Jan. 1912 
issue of this magazine (p. 32-38, especially p. 34-35), 
including: Method of production, coagulants used, perfected 
modern production methods at Li’s factory, tofu yields, 
preservation and storage, composition of tofu, digestibility 
of tofu, culinary preparations based on tofu. The introduction 
(p. 32) states: “Soy cheese (the Teou fou of the Chinese, 
To fu of the Japanese, Dau Phu of the Annamites) was fi rst 
developed by the Chinese philosopher Whai Nain Tze before 
the Christian era.”
 Fuerstenberg, Maurice. 1917. Die Soja, 
eine Kulturpfl anze der Zukunft und ihre 
Verwertungsmoeglichkeiten [The soybean, a cultivated plant 
of the future, and possibilities for its utilization]. Berlin: Paul 
Parey. 40 p. See p. 5-6. The fi rst manufacture of soyfoods in 
Europe took place in France, at Valees near Asnieres, where 
they made fl our, bread, cakes, cheese [tofu], and soymilk 
(Mehl, Brot, Kuchen und Käse, vegetabilischer Milch)–
though only in small quantities and, above all, for diabetics.

994. Product Name:  [Soya Milk].
Foreign Name:  Lait de Soja.
Manufacturer’s Name:  Usine de la Caseo-Sojaine.
Manufacturer’s Address:  Valles, Colombes (near Asnieres, 
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Seine), northwest of Paris, France.
Date of Introduction:  1911 June.
New Product–Documentation:  Beltzer, Francis J.-G. 1911. 
“Études sur la caséine végétale du “soja” et ses applications 
[Studies on the vegetable casein of soybeans and its 
applications”]. Revue Scientifi que 49(23):716-20. June 10. 
See p. 720. Conclusion: “A Chinese factory has already 
been established on the outskirts of Paris (at Vallées near 
Colombes) to make food products based on soya (produits 
alimentaires à base de Soja).” This factory now produces 
various food products, including soymilk (lait de soja).

Scientifi c American Supplement. 1911. “Extended 
utilization of soya bean products: Milk, cheese, and a variety 
of other products from a vegetable seed.” Aug. 19. p. 115. 
“A Chinese factory has been established [by Li Yu-ying] not 
far from Paris for the purpose of manufacturing alimentary 
products from Soya, and it has already put on the market... 
Soya milk,...”
 Li and Grandvoinnet. 1912. Le soja. p. 92-93. A photo 
shows the equipment used to make soymilk (lait de soja) and 
Li’s factory (l’Usine de la Caséo-Sojaine) on the outskirts of 
Paris.
 Fuerstenberg, Maurice. 1917. Die Soja, 
eine Kulturpfl anze der Zukunft und ihre 
Verwertungsmoeglichkeiten [The soybean, a cultivated plant 
of the future, and possibilities for its utilization]. Berlin: Paul 
Parey. 40 p. See p. 5-6. The fi rst manufacture of soyfoods in 
Europe took place in France, at Valees near Asnieres, where 
they made fl our, bread, cakes, cheese [tofu], and soymilk 
(Mehl, Brot, Kuchen und Käse, vegetabilischer Milch)–
though only in small quantities and, above all, for diabetics.

995. Barrau, Fernand de. 1911. La situation agricole 
dans l’Aveyron: La fève soja; Lait et fromage de soja 
[The agricultural situation in the department of Aveyron. 
Soybeans, soymilk, tofu]. Journal d’Agriculture Pratique 
75(2):21-22. July 6. [Fre]
• Summary: The Roquefort cheese industry in the region 
of Roquefort is experiencing hard times and the author 
fears that soy cheese (le fromage de Soja [tofu]) may offer 
additional competition. “Many provinces of China, especially 
Manchuria, and all the countries of East Asia, cultivate on a 
vast scale the bean called Soja or Soya from which one can 
extract at will an excellent bread, oil, milk, butter, or cheese. 
Already, quite near Asnières (Seine), there exists a factory 
named Caséo-Sojaïne, supplied by soybeans imported from 
these distant countries. In this factory attempts have been 
made to make a special bread for diabetics using the fl our 
of this bean. (Soybean seeds are very low in starch, which 
is the enemy of diabetics, and very rich in oils and protein.) 
The factory also produces confections, raw milk, cooked 
and sweetened milk, oil, various cheeses, not to mention the 
various cakes used to feed livestock.
 “In the region of Roquefort, certain people are starting 

to ask themselves if they won’t soon have to fi ght against 
another products besides the cheese made in Corsica, or 
in the Pyrenees region, or in the plains of the Crau (near 
Avignon in Bouches-du-Rhone province). This product 
which they see as a competitor in the near future is soy 
cheese.”
 “With special reference to soy cheeses, it is stated in the 
Revue Scientifi que of last June 11, that the Orientals obtain 
three varieties of it: (1) A fermented variety, gray or yellow 
in color, reminiscent of Roquefort; (2) A white, salted variety 
resembling goat’s cheese; (3) A broiled or smoked variety 
(cuite ou fumée) resembling Gruyère.”
 Since the Orientals themselves make a cheese from soya 
milk that reminds us of Roquefort, doesn’t this tell us that 
tomorrow the factory at Asnières, with the same milk, won’t 
also imitate Roquefort cheese very well? And how do we 
know that one day an industrialist won’t come right here to 
Roquefort to establish a factory, similar to that at Asnières, 
to convert to cheese the milk drawn from soybeans (fèves 
de Soja)? “Thus speak those who are always trembling for 
our old and glorious Roquefort cheese. They would like to 
limit clearly the territory and the rights of soja, and have 
Parliament decide that one can never make from it a cheese 
resembling ours, and above all that such a soy cheese can 
never be imported into the commune of Roquefort. But is 
that possible? No. What is possible is to let it be known, by 
the local tribunals (courts of law), what has already been 
pronounced 100 times, that Roquefort cheese is made from 
the milk of sheep, and that a cheese made from vegetable 
milk cannot be sold under the name of ‘Roquefort cheese.’”
 “After all this time, we don’t really see that soya 
cheese could jeopardize our Roquefort. And if ever there 
are measures to take against soya, ordinary local tribunals 
will doubtless suffi ce, without national legislators getting 
involved.”
 Note: This article also appeared in the Le Cultivateur 
du Sud-Centre... Aveyron / Aveyronnais. 1911. “Chronique 
agricole: La situation agricole dans l’Avetron.” July 16. p. 
420-21. Address: France.

996. Beltzer, Francis J.-G. 1911. Le lait végétal, la caséine 
végétale et les produits industriels retirés des graines de 
“soja” [Vegetable milk, vegetable casein, and industrial 
products extracted from soybeans]. Revue de Chimie 
Industrielle et le Moniteur Scientifi que, Quesneville 
22(259):209-15. July; 22(260):241-51. Aug. (Chem. Abst. 
5:3597). Also published in Paris by Librairie Bernard Tignol 
(1911). Bibliotheque des Actualites Industrielles, No. 144. 
[13 ref. Fre]
• Summary: Contents (July): Introduction: Chemical 
composition of the soybean and of soy oil. Fermented 
soyfoods and koji: Li Yu-ying and his soyfoods plant 
established near Paris (at Vallées, near Colombes), the 
products it makes (tofu or soy casein {Caséo-Sojaïne}, 
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soy fl our, bread, sauce, confections, milk, fermented milk, 
tofu, etc.), soyfoods made in French Indochina. Soymilk 
(lait végétal). Tofu (fromage végétal or to-fou): fresh tofu, 
fermented tofu (La variété fermentée, which is gray or 
yellow and has a piquant taste resembling that of Roquefort 
cheese), white and salted tofu (which resembles a goat’s 
cheese), smoked tofu (which resembles a gruyère cheese)...
 (Aug): Industrial production of vegetable casein from 
soybeans (cleaning the seeds, extraction of the oil), cost of 
a plant to make vegetable casein, industrial applications of 
vegetable casein: in paints, glues, paper coatings, plastics 
resembling Galalith, conclusion.
 An illustration (schematic drawing; p. 248) shows two 
views (a cross-sectional side view and an overhead fl oor 
plan) of a factory for producing vegetable casein, with a 
capacity to process 10 tons of soybeans per day.
 Note: This is the earliest document seen (Oct. 2017) 
concerning the use of soy protein in glues or adhesives. 
Address: Ingénieur-chimiste, Expert, Professeur de Chimie 
Industrielle, France.

997. Keimatsu, S. 1911. Zur Kenntnis des Sojabohnenoeles 
[Toward a knowledge of soya bean oil]. Chemiker-Zeitung 
35(91):839-40. Aug. 1. (Chem. Abst. 5:3633). [8 ref. Ger]
• Summary: The author, a Japanese living in Manchuria, 
gives a detailed discussion of the physical and chemical 
characteristics of soy oil, and its composition. The sample 
of oil examined contained about 12% saturated fatty acids, 
mainly stearic and palmitic acids, and about 80% unsaturated 
fatty acids, about half of which consisted of an acid isomeric 
with linolic acid yielding a hydroxy acid of melting point 
158º-159ºC. Ordinary linolic acid [later known as linoleic 
acid] (yielding a sativic acid of melting point 173º-175ºC) 
and oleic acid were also present, together constituting about 
15% of the unsaturated acids. The oil contained 0.2% of 
phytosterol, in which no stigmasterol could be detected. 
Address: Dalny, Manchuria.

998. Allen, T.J. 1911. Daily diet and health hints: The soya 
bean. Boston Daily Globe. Aug. 9. p. 12.

• Summary: “An American consul reports that the German 
government is introducing the soya bean extensively from 
Japan. This bean is superior to any of the varieties used in 
this country, which, while they are nutritious, are digested 
with diffi culty, and their starch and their tough outer coating 
require so much cooking that the albuminous and mineral 
elements are largely injured. The soya bean contains about 
20 percent fat and 40 percent proteid. It is much like the 
peanut in composition, but it is more easily cultivated. It 
is an excellent food in diabetes and should be generally be 
cultivated.” Address: Dr., Food Specialist.

999. Waerden, Herman van der. 1911. De sojaboon [The 
soybean]. Pharmaceutisch Weekblad voor Nederland 
48(32):889-96. Aug. 12. (Chem. Abst. 5:3737). [6 ref. Dut]
• Summary: “Review of the literature in regard to the 
soybean, as food for man and animals and technical value of 
the fat, with some new analysis of the soybean showing high 
protein (35.4%) and fat (17%) content; physical constants 
of the oil and of the fatty acids; analysis of the meal left 
after oil extraction; protein (40.5%), fat (5.8-6.25%). Its 
ash has a high phosphoric anhydride (P205, phosphoric 
acid, anhydrous) value (29-36%).” Address: Scheikundig 
Ingenieur, Laboratorium Koloniaal Museum.

1000. Grey River Argus (West Coast, New Zealand). 1911. A 
food in diabetes. Aug. 24. p. 8.
• Summary: “Drs. Friedenwald and Ruhrah have (says 
‘Science Siftings’) been treating a large number of diabetes 
cases with soy bean.” Summarizes their fi ndings.

1001. Gall, Konrad. 1911. Teuerung und Erfi ndungsgeist 
[Rising prices and the spirit of invention]. Salzburger 
Chronik (Salzburg, Austria-Hungary) 47(195):1. Aug. 29. 
[Ger]
• Summary: [The article begins with a discussion of 
agricultural substitutes to combat rising prices, such as using 
nettle fi bers in place of cotton.]
 Thus, our Consulate General in Shanghai, for example, 
is very active in this direction [of sending samples of plants 
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to Europe]. The densely populated China can in fact also 
provide us with some ideas about nutrition. The Consul 
General has made us aware there of the soybean (Sojabohne) 
and emphasizes that the great importance of this crop lies 
in its chemical composition. As a legume, it belongs to the 
same family as our lentils, peas, beans, and lupines. But it 
towers above these plants as a result of its much higher fat 
and protein content, because the soybean (Soja) has a fat 
content of up to 20 percent and a protein content of up to 38 
percent. It is noteworthy that the Austrian Maggi compounds 
contain the addition of soy [or a soy additive] (Sojazusatz). 
In Japan, a type of coffee is produced from this bean, and 
French factories make products such as bread for diabetics, 
cakes, jams, and much more.
 [The article goes on to discuss coffee imports from 
Brazil.]
 Note 1. Translated by Philip Isenberg (MM, CT), Long 
Beach, California.
 Note 2. This same article appeared under the same title 
and author in Das Vaterland (Vienna) on this same date, 
pages 1-2.

1002. Herzog, J. 1911. Die Sojabohne und ihre Bedeutung 
als Naehrpfl anze [The soybean and its importance/ 
signifi cance as a nutritive plant]. Therapeutische Monatshefte
25:502. Aug. [Ger]
• Summary: This is a German-language summary of an 
article with this title by Dr. Reno Muschler, published in 
Pharmazeutische Zeitung in 1911. Various words for soy 
(Sojabohne, Sojabohne, Glycine hispida) are mentioned 5 
times. Address: Dahlem [Germany].

1003. Product Name:  [Soja Flour (Low Fat)].
Foreign Name:  Farine de Soja.
Manufacturer’s Name:  Usine de la Caseo-Sojaine.
Manufacturer’s Address:  Valles, Colombes (near Asnieres, 
Seine), northwest of Paris, France.
Date of Introduction:  1911 August.
New Product–Documentation:  Li, Yu-ying. 1910. “Soja 
fl our and its derivatives.” British Patent No. 30,350. 30,350. 
2 p. Date of application, 31 Dec. 1910. Accepted 1 Jan. 1912. 
“This invention has for its object the manufacture of soja 
(Chinese pea) fl our for use in the preparation of a special 
kind of bread, alimentary pastes, rusks, cakes, soups, etc.” 
Flour is prepared from soy beans containing little fat, or from 
which most of the oil has been removed, by pressing the 
whole beans, the cakes produced being ground.
 Beltzer, Francis J.-G. 1911. “Études sur la caséine 
végétale du “soja” et ses applications [Studies on the 
vegetable casein of soybeans and its applications”]. Revue 
Scientifi que 49(23):716-20. June 10. See p. 720. Conclusion: 
“A Chinese factory has already been established on the 
outskirts of Paris (at Vallées near Colombes) to make food 
products based on soya (produits alimentaires à base de 

Soja).” This factory now produces various food products, 
including soy fl our (Farine de Soja).

Scientifi c American Supplement. 1911. “Extended 
utilization of soya bean products: Milk, cheese, and a variety 
of other products from a vegetable seed.” Aug. 19. p. 115. 
“A Chinese factory has been established [by Li Yu-ying] not 
far from Paris for the purpose of manufacturing alimentary 
products from Soya, and it has already put on the market... 
Soya fl our,...”
 Fuerstenberg, Maurice. 1917. Die Soja, 
eine Kulturpfl anze der Zukunft und ihre 
Verwertungsmoeglichkeiten [The soybean, a cultivated plant 
of the future, and possibilities for its utilization]. Berlin: Paul 
Parey. 40 p. See p. 5-6. The fi rst manufacture of soyfoods in 
Europe took place in France, at Valees near Asnieres, where 
they made fl our, bread, cakes, cheese [tofu], and soymilk 
(Mehl, Brot, Kuchen und Käse, vegetabilischer Milch)–
though only in small quantities and, above all, for diabetics.

1004. Chemist and Druggist (London). 1911. Soya-bean oil. 
79(12):452. Sept. 16. [2 ref]
• Summary: Summarizes two German-language articles by 
H. Matthes and A. Dahle, both published in 1911 in Archiv 
der Pharmazie. (1) “Ueber Sojabohnenöl.” (2) “Ueber 
Phytostearin der Sojabohnen.”

1005. Ruhräh, John. 1911. Soy bean cookery. Medical 
Record (New York) 80:626-27. Sept. 23. [4 ref]
• Summary: Two tables give the nutritional composition 
of yellow soy beans and of “soy-bean fl our” (also called 
“soy bean fl our” and “soy fl our” in this article). The fl our 
[a whole- or full-fat soy fl our] contains 44.64% protein and 
19.43% fat.
 “Egasse [1888] fi rst suggested the use of the bean in the 
diet of various diseases, particularly in diabetes, and the fi rst 
trials in this disease were made by Dujardin-Beaumetz at the 
Cochin Hospital in Paris.
 “Since publishing the articles referred to above [3 
articles relating to soy published between July 1909 and Dec. 
1910], I have had so many requests for information about the 
preparation of the soy bean, especially for diabetics and also 
for its use in other diseases, that I thought it best to bring 
together a few of the methods of preparation which have 
been used with success.”
 “The simplest way to use the beans is to cook them 
like the ordinary navy bean, preparing either bean soup, 
boiled beans, or baked beans, the fl avor usually being rather 
improved by the addition of a piece of fat salt meat. It is 
also a good plan to soak the beans for eight to ten hours, stir 
them up, and remove the rather fi rm envelope which encloses 
them, most of which will be found to come to the surface, 
from which they may be easily skimmed off.”
 The author then gives recipes for using soybeans or 
soy bean fl our: Gruels, broths, muffi ns, nut-cakes, soy bean 
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cakes, breakfast food, pancakes, soy bean cheese (tofu; 
“In Seattle, Washington, and other places in the West, I am 
informed that tofu is made by the Japanese and sold to the 
Oriental residents”). The following suggestions for cooking 
the bean are made by Goff (Gazette des Hopitaux, 7 March 
1911, p. 399): Grilled soy beans, soy beans with butter, soy 
beans au gras, bread or cakes of soy beans. Address: M.D., 
839 North Eutaw Street, Baltimore, Maryland.

1006. Abel, Mary Hinman. 1911. Beans, peas, and other 
legumes as food. Farmers’ Bulletin (USDA) No. 121. 38 p. 
See p. 11-13, 17-20, 35-36. Revised Nov. 15, 1906. Reprint, 
Sept. 30, 1911. [1 ref]
• Summary: This is a reprint of the 1906 revised edition. 
The information about soy is unchanged. On pages 17-18 is 
a section titled “The peanut” (Arachis hypogæa). On pages 
35-36 is a section titled “Peanuts and peanut preparations” 
which includes a subsection titled “Peanut butter.–The 
roasted peanut ground to an oily meal has somewhat the 
consistency of butter and is now marketed under the name 
of peanut butter. Salt is perhaps quite generally added during 
the process of manufacture. Water is also sometimes added–
usually before serving. Peanut butter is used like other butter 
to spread on bread, for the making of sandwiches, and in the 
preparation of a number of made dishes. Many persons like 
its fl avor when it is fresh and of good quality, and it seems 
fair to say that the use of this and other sorts of nut butter 
is growing. As regards composition, peanut butter, which is 
essentially the ground roasted peanut, contains more protein 
and less fat than ordinary butter. Little is known regarding 
the digestibility of peanut butter, but the fi ne grinding would 
naturally seem to be of an advantage. Judged by Jaffa’s 
experiments with a ration containing peanuts, it would be 
well digested. (See p. 26)
 “Peanut oil.- At present the American peanut crop is 
not large enough to more than supply the roaster and the 
confectioner, hence the expressing of oil from the peanut has 
never become established here, but in Europe large quantities 
of the African-raised nuts are used for this purpose. The 
shelled nuts contain from 30 to 50 per cent. of oil. The oil 
is said to be of fairly good fl avor, but inferior to olive oil. In 
1899 some 80,000 tons of the nuts were used in Marseille 
alone for oil making. The unhusked nuts are passed between 
a pair of rapidly revolving grooved rollers and the shells and 
red inner skins are then removed by a winnowing process 
with the use of air currents and oscillating sieves. The 
cleaned kernels are ground and enveloped in fi brous mats 
and pressed to extract the oil.
 “According to Brannt, “the fi rst cold pressure yields 
16 to 18 per cent of very fi ne table oil. The residue is then 
broken up, moistened with water, and again cold pressed, 
yielding 7 to 8 per cent of more or less valuable oil, used for 
table purposes and burning. The residue from this is heated 
and then pressed, giving 7 to 8 per cent more oil, unfi t for 

table use, but used for soap and lubricating.” The grades of 
oil are sold as salad oil alone or mixed with olive oil.
 “Peanut cake.- When the oil has been pressed from the 
ground nut, the mass remaining, called oil cake, is used for 
fattening. Some experiments have also been made as to its 
food value for human beings. Containing, as it does, 47 per 
cent of protein and 9 per cent of fat and starch, and costing 
about 5 cents a pound, this attracted the attention of German 
scientists. The oil cake broken up and cooked a long time in 
water and eaten as a soup or porridge in a hospital. Most of 
those who tried it ate it with apparent relish, not once only, 
but again and again. No effort have been made to ascertain to 
what extent it was digested, and the use of the cake does not 
seem to have passed the experimental stage.”

1007. Matthes, H.; Dahle, A. 1911. The phytosterol of soya 
beans (Abstract). J. of the Society of Chemical Industry 
(London) 30(18):1124. Sept. 30. [1 ref. Eng]
• Summary: An English-language summary of the following 
German-language article: Matthes, H.; Dahle, A. 1911. 
“Ueber Sojabohnenoel” [On soybean oil]. Archiv der 
Pharmazie 249(6):424-35. (Chem. Abst. 5:3737). Address: 
Inst. fuer Pharmazie und Nahrungsmittelchemie, Univ. of 
Jena [eastern Germany].

1008. Heron, E.H. 1911. O feijao soya e os seus usos 
[The soybean and its uses]. Reparticao de Agricultura 
Mozambique, Boletim (Mozambique Department of 
Agriculture, Bulletin) No. 5. 16 p. [Por; Eng]
• Summary: This excellent bulletin is written by a man who 
shows considerable knowledge of the subject. It is written 
in both Portuguese and English, with parallel text in two 
columns on each page. This information is of considerable 
value at a time when cultivation of soya beans is spreading in 
Africa. However there is no indication that the soybean has 
ever been in or cultivated in Mozambique.
 Contents: The Soya Bean and its uses. Varieties: The 
yellow, the greenish-yellow, the black, the brown, the 
green, the white. Soil. Methods of culture. Quantity of seed 
sown per acre. The inoculation of Soya Bean. Harvesting 
for forage. Harvesting for seed. Threshing. Yield of seed. 
Average analysis (nutritional composition) of 6 varieties of 
Soya Bean seed. Yield of forage. Analyses of green fodder 
and cured hay. As pasturage. As a soil renewer. The Soya 
Bean meal and cake (A farinha e pao feito de feijào Soya; 
incl. composition). Summary.
 Note 1. This is the earliest Portuguese-language 
document seen (Sept. 2016) that uses the term A farinha 
e pao feito de feijào Soya to refer to “soya bean meal and 
cake.”
 The next paragraph begins: Duas libras de farinha ou 
tres de pao por dia... = Two pounds of meal or three pounds 
of cake per day...”
 Of more than 200 varieties tested, the yellow variety 
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is recommended for Portuguese East Africa; it contains 17-
19% oil, whereas the black variety has 16.80%, the green 
17%, and the white 16.60%. These percentages may vary 
depending on the degree to which each variety is adapted to 
its environment, the soil quality, etc.
 Concerning yields, 100 pods have been obtained from 
one plant, but a good average for one fi eld is said to be 40. 
The height of the plants and the number of days to maturity 
varies. The yellow variety grows to a height of 3-5 feet and 
requires 120-150 days to mature; its seed must never be 
planted more than 2 inches deep. The greenish-yellow grows 
to a height of 3-4 feet, and the black 4-6 feet. The brown 
variety, which matures in 100 days, grows so tall that it tends 
to fall over [lodge]. The green matures in 90 days, grows 
as high as 3 feet, and produces kidney-shaped seeds, green 
throughout, and much larger than any of the other varieties.
 When harvesting a crop for seed, it is generally desirable 
to do so shortly before the pods are mature. If they become 
too ripe, they are likely to burst open [shatter] during drying 
and transportation to the machine, this causing a large part 
of the seed to be lost. A yield of 20 bushels [per acre] can 
generally be obtained on relatively poor soil, and an average 
of 25-40 bushels under average conditions. One bushel 
weighs between 20.5 and 21 lb.
 A table (p. 12) gives an average analysis of the six 
varieties of soya bean, with the following results (fresh or 
air-dried seed): Water 7.70%, protein (proteina) 35.40%, 
fat 20.35%, nitrogen free extract [starch, sugar, and gums] 
26.15%, fi ber 4.60%, and ash [minerals] 5.79%.
 When grown for green fodder or green manure, a yield 
of 7-12 tons/acre can be obtained, depending on the soil.
 The soya bean is especially well adapted to the maize 
and cotton belts. It generally requires about the same 
temperature as maize, and while it develops best on fairly 
fertile loams and clays, it grows well on poorer soil than 
maize will, provided that inoculation is present. The yellow 
variety succeeds well on sandy soils. The soya bean resists 
drought extremely well, yet it can also survive a period of 
excess moisture better than cow-peas or even maize. If the 
soil is too rich, the plant will develop at the expense of the 
seed. Thus, for seed production, a poorer soil is preferable. 
The ground can be irrigated if necessary.
 Concerning inoculation: Like other legumes, the soya 
bean can utilize the nitrogen in the air and add it to the 
soil by means of root nodules. These nodules are caused 
by certain bacteria, and if they are not present, soya bean 
plants will grow poorly; many will turn yellow and die. 
In fi elds where the crop has not been grown before, some 
diffi culty may be expected during the fi rst season from lack 
of inoculation. However a new fi eld may be inoculated by 
either the soil transfer method, or by the use of pure cultures. 
The soil transfer method consists in scattering soil from a 
well-inoculated soya bean fi eld over the new ground at the 
rate of 200-300 lb/acre. To ensure even scattering, this soil 

should be thoroughly mixed with several times its weight of 
ordinary soil. The scattering should be done on a cloudy or 
wet day, or late in the evening, and harrowed in immediately, 
as bright sunlight is very harmful to the germs [bacteria]. 
When the fi rst crop is a failure in isolated places where 
neither pure culture nor inoculated soil can be obtained, a 
small crop must be grown successively 2-3 times on the 
same plot until a good growth is apparent, showing that the 
soil has become inoculated; such soil can then be used to 
inoculate large areas.
 “The Soya Bean should be an invaluable crop in the 
Zambezia District. It could be planted in the cocoa-nut 
plantations, to enrich the soil, give fodder to the working 
cattle and be a source of profi t in supplying food to the 
natives; the surplus seed being sold readily in South Africa. 
It also helps in keeping down the weeds.”
 “In West Africa, great progress has been made in the 
cultivation of Soya Bean, where the percentage of oil in the 
beans is higher than in those from Manchuria, Japan, and 
U.S.A. There is no reason at all why Portuguese East Africa 
should not do just as well and introduce the Soya Bean as 
another staple crop.
 “Taking into consideration the rainfall, climatic 
conditions, and the rich, sandy and open nature of the soils 
found in the higher land in Gaza and Inbambane, the Soya 
Bean should prove a profi table crop.
 “There is a ready market in Europe and South Africa the 
price being about £8 per ton.”
 Note 2. This is the earliest document seen (March 2019) 
concerning soybeans in connection with (but not yet in) 
Mozambique.
 Note 3. This is the earliest Portuguese-language 
document seen (Dec. 2020) that uses the word proteina 
to refer to protein in connection with soybeans. Address: 
M.H.A.C., Mozambique.

1009. Ruhräh, John. 1911. Further observations on the soy 
bean. Archives of Pediatrics 28(10):841-43. Oct.
• Summary: “Read before the Twenty-third Annual Meeting 
of the American Pediatric Society, Lake Mohonk, June 1, 
1911.”
 “In 1909, at the meeting at Lenox, I called the attention 
of the [American Pediatric] Society to the soy bean and 
suggested its use in infant feeding... Since that time I have 
had considerable experience with the use of the bean and 
also the fl our made from it, and believe that it is a food of 
very considerable value in certain well-defi ned conditions, 
and I also believe that the bean will eventually be used as an 
article of diet in this country.”
 Three tables show the nutritional composition of the 
soy bean (on an “as-is” and on a water-free basis) and “of 
the [whole] soy fl our made by the Cereo Company, Tappan, 
New York.” This fl our contains 44.64% protein, 19.43% fat, 
9.34% cane sugar [sucrose], and no starch or reducing sugar.
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 A patent fl our is made by Bayer & Company of 
Germany and patented in the USA [see Lampé 1911; U.S. 
Patent 980,292. Jan. 3. 1 p. Application fi led Aug. 4, 1910].
 The soy bean has three basic uses: (1) In the form of 
dilute gruels, either with or without the addition of some 
starchy fl our, as barley fl our, in summer diarrheas and in 
certain forms of intestinal digestion; (2) In cases where cow’s 
milk disagrees with the child and in which there is diffi culty 
in fi nding any food containing suffi cient nourishment to 
nourish the child; (3) In “diabetes this food is of great 
value and serves two purposes. First, it may be prepared in 
a number of different ways and relieves the tedium of the 
ordinary diabetic diet to a very great extent, and secondly, as 
Friedenwald and I have shown, the use of the bean tends to 
lessen glycosuria [abnormal amounts of sugar in the urine], 
especially when used in connection with strict diabetic diets.
 Dr. Ruräh concludes: “I feel that the soy bean has a very 
defi nite future assured for it, and it is chiefl y for this reason 
that I again call your attention to it as an article of diet for 
infants.” Address: M.D., Baltimore, Maryland.

1010. Loew, Oscar. 1911. Ueber Sojabohnenmilch [On 
soymilk]. Chemiker-Zeitung 35(131):1222. Nov. 2. (Chem. 
Abst. 6:519). [2 ref. Ger]
• Summary: In the reference list of the Chemist’s Journal 
(Repertorium der Chemiker-Zeitung, 1911. p. 479), a work 
by Demolon on plant-based milk from soybeans was recently 
referred to. As a follow-up to this, several remarks ought to 
serve for further orientation. This milk-like liquid (Diese 
milchartige Flüssigkeit), the smell of which is reminiscent 
of fresh malt, is obtained by boiling the softened, fi nely-
ground seeds for several hours with a certain quantity of 
water. Under my direction, it was studied in greater detail 
in the laboratory of the Department of Agriculture of the 
University of Tokyo by Mr. Inouye (1895) and the following 
was found: protein 4.87%, nitrogen-free substances 4.53%, 
water 89.29%, ash 0.48%. Without a doubt, this “milk” can 
fi nd use–but for infants, the use is completely excluded, even 
after the addition of lactose. With steaming in a vacuum with 
the addition of cane sugar and 0.4% disodium phosphate or 
else traces of sodium carbonate, a product is obtained that is 
similar to condensed milk. When boiled down in the air, a 
skin occurs as with cow’s milk, and when dried, this is found 
on the market in Japan under the name of yuba. As a result 
of precipitation with lime salts (Kaklsalzen), a product is 
obtained that is reminiscent of casein, tofu, which is put on 
the market prepared fresh every day. By allowing the tofu to 
freeze, a very porous, slightly dried product that keeps well 
is created after having been thawed again: kori-tofu (der 
Koritofu). Experiments to achieve a product similar to Swiss 
cheese by means of infection with Swiss cheese microbes 
were not successful for us, but after maturing, the product 
was still edible.–In addition, in Japan the soybean serves to 
produce the superb shoyu sauce and miso and natto cheese.

 Note 1. Translated by Philip Isenberg (MM, CT), Long 
Beach, California.
 Note 2. This is the earliest German-language document 
seen (Aug. 2013) that uses the term Sojabohnenmilch 
(“soybean milk”) to refer to soymilk. Address: Munich, 
Germany.

1011. Pharmazeutische Post (Vienna; later renamed 
Pharmaceutische Post). 1911. Ein Rundgang durch die 
Internationale Hygiene-Ausstellung in Dresden: IX. Ausland. 
(Fortsetzung von seite 913.) 3. Der kaiserlich chinesische 
Pavillon [A tour of the International Hygiene Exhibition in 
Dresden: IX. Foreign countries. (Continued from page 913.) 
3. The Imperial Chinese Pavilion]. 44(91):951-53. Nov. 14. 
[Ger]
• Summary: III. The class of “Nutrition” (Ernährung) 
concerns foods and delicacies Nahrungs- und Genussmittel, 
the art of cooking (Kochkunst) and cooking devices 
(Kochgeräte).
 The Chinese solved the problem of achieving excellent 
and cheap nutrition by making use of all of the parts of 
the soybeans (Soyabohnen). The great exhibition by the 
soybean company (Caséo Sojaine Paris, 46 Rue Denis-Papin, 
Seine) will convince most people of the possibility that 
with the general increase in prices of today, this food can 
be spread through the entire world. [The article then goes 
on to describe the many dried and canned foods that are on 
display at the Exhibition...] fruit juices such as banana, pear, 
pineapple, nutmeg, apricot, peach, and orange syrups, as well 
as tobacco leaves and cigarettes, spices and seasonings such 
as: salt, soya (Soya) [probably soy sauce] (from the company 
T-Hoa Tinning & Co. in Amoy [today’s Xiamen, China]), 
refi ned sugar, sugar candy, honey, bamboo sprouts, morel 
mushrooms, button mushrooms from Chihli [today’s Hebei 
Province, China]...
 Also being exhibited are works for fi ltration and 
water purifi cation, different systems for the treatment and 
preparation of tea, for the preparation of foods and drinks, 
and analytical tables on the composition and digestion time 
of foods, and furthermore the different varieties of soybeans 
(Soyabohnensorten), products from soybeans such as bean 
milk (Bohnenmilch) [soymilk], bean cheese (Bohnenkäse) 
[tofu], curdled bean milk (geronnene Bohnenmilch) 
[probably yuba], mock ham (falscher Schinken) [probably 
made by steaming yuba in a mold], and casein from 
soybeans, and also biscuits, pastries, jams, cakes, oil 
(produced from soybean meal (Soyabohnenmehl)), and then 
tables on the nutritional value and price comparisons of one 
hundred calories (Wärmestoffe) between soy (Soya) and 
other foods. It is interesting to learn that the average content 
of soybeans consists of 33.52% nitrogen, 17.25% fat, 16.15% 
carbohydrates, and 4.52% mineral salts. With regard to 
their nutritional value, the soy products are more benefi cial 
than meat and do not contain any toxins. At the same time, 
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they are economical and healthy foods and therefore they 
are welcome to any person who wants to eat cheaply and 
yet well, but they are especially to be recommended to 
vegetarians and to people who are suffering from certain 
illnesses, such as diabetics and those with stomach problems.
 Note: Translated by Philip Isenberg (MM, CT), Long 
Beach, California.

1012. Yenjo, Hanuemon. 1911. Process of producing 
digestive ferment. British Patent 25,879. Date of application 
(in the United Kingdom): 20 Nov. 1911. 4 p. Accepted: 20 
Nov. 1912. Date claimed for Patent under Patents and Design 
Act, 1907, being date of fi rst Foreign Application (in Japan): 
5 Dec. 1910.
• Summary: “This invention relates to a process for 
producing digestive ferment from vegetable waste products 
such as wheat or rice bran.”
 This process “is an improvement on the process 
described in the Specifi cation of Letters Patent No. 8262 of 
1907, the chief improvement lying in the fact that whereas 
in the prior process the fungus was produced and cultivated 
on farinaceous matter moistened with water, in the present 
process the wheat or rice is moistened with a liquid produced 
by boiling powdered soy bean, sodium phosphate, potassium 
nitrate, and magnesium sulphate with water, under an 
absolute pressure of two to three atmospheres.”
 “... the combined fungi produced by the culture of 
orange monilia and aspergillus oryzae on the wheat or rice 
bran treated as above are mixed With bran of farinaceous 
substances which has been previously mixed with powdered 
soy bean and moistened with liquid produced as above, the 
‘koji’ obtained thereby being treated with a liquid such as 
dilute alcohol or glycerine and after pressing and fi ltering, 
powdered germinated soy bean is added to the fi ltrate which 
is stirred and fi ltered thus producing a fi ltrate to which is 
added alcohol of thirty-fi ve to forty per cent. whereby all the 
phosphates and other impurities are precipitated, the clear 
liquid being treated, with strong alcohol, and the precipitate 
obtained washed with alcohol and ether, and dried.
 “The process will now be described in detail as follows:
 “Preparation of the ‘koji’ fungus.”
 A detailed description of given of this fungus (or mold) 
that will later be used to make the koji itself. “The fungus 
is produced by the culture of four parts or orange monilia 
and six parts of aspergillus oryzae on the steamed wheat or 
rice bran.” “To orange monilia I gave the name of ‘digestin 
fungus.’”
 “Preparation of the ‘koji.’
 “30 bushels of the bran of the farinaceous substances are 
mixed with 1 bushel of powdered soy bean and is properly 
moistened with 17 gallons of the culture liquid. (the liquid 
produced. by boiling equal quantities of powdered soy 
bean, sodium phosphate, potassium nitrate and magnesium 
sulphate with water) and steamed for one hour and a half 

until the starch is completely dextrinized, and at the same 
time to pasteurize all other injurious fungi.
 “When cooled to about 30 degrees C., the mass is well 
mixed up with the fungus produced in the previous stage 
and placed in many koji trays. Keeping the temperature 
of the cellar at 25 degrees C., after four days the fungus 
will be perfectly developed. The culture liquid being rich 
in phosphate, potassium, and magnesium salt, as-well 
as nitrogenous constituents, it affords a suitable medium 
for the development of the fungus. Now, in course of its. 
development, the ‘digestin fungus’ secretes an exceedingly 
powerful enzyme from the said culture, liquid which I 
called `digestin’. This enzyme possesses the faculty of 
decomposing all proteids to the soluble stage of lower 
formations, viz; albumose, peptone, amido acids [amino 
acids] and other amido groups, and it is most effective in 
converting starch into sugar and fatty matters into soap, and 
in converting fi brin into the soluble state. These properties 
are accounted in my invention as the most prominent 
feature in the preparation of the ‘koji’ fungus of my present 
invention and I may state that it is due to the soluble 
nutrients of the culture liquid which is well adapted for the 
active growth and development of the ‘digestin fungus’. 
Now if ammonia, is added to the fi ltered clear culture liquid, 
a white precipitate will he produced, and by well washing 
the precipitate with dilute ammonia water, fi ltering, pressing. 
and then drying it, a white powder is obtained, which has a 
composition of some organic magnesium phosphate which I 
called ‘dinolin’. The reports of the medical experiments with 
regard to ‘dinolin’ proved that it is well adapted for curing; 
nervous prostration, cardiac weakness, constipation and beri-
beri, and gives wonderful benefi t by employing it during the 
convalescent state after a serious disease, and its constant, 
use is designed for the promotion of good health.”
 Note: This entire process is reminiscent of that 
developed a decade earlier by Jokichi Takamine for 
making his commercially successful digestive preparation 
Takadiastase. Address: Merchant, Druggist and Inventor, 
No. 7, Honcho Sanchome, Nihonbashi-Ku, Tokyo, Japan, a 
subject of the Emperor of Japan.

1013. Daily Consular and Trade Reports (U.S. Bureau of 
Manufactures, Department of Commerce and Labor). 1911. 
Manchurian soya bean crop. 14(275):975. Nov. 23.
• Summary: “Consul General Fred D. Fisher, of Mukden, 
reports that this year’s [soya] bean crop in northern 
Manchuria is very good, but in Fengtien Province, owing 
to an unusual amount of rain, the yield is only about 70 per 
cent of a full crop. On account of the early spring rains, 
which hurried the growth of the bean crop, it is very probable 
that this season’s yield will contain a smaller percentage 
of oil than usual. The present (October 12) market value of 
the soya bean is $16 per ton of 2,000 pounds delivered ex 
godown at Changchun.” Address: Washington, DC.
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1014. Pharmazeutische Post (Vienna; later renamed 
Pharmaceutische Post). 1911. Handels Zeitung. Aus der 
Nachtrags-Preisliste von G. & R. Fritz–Pezoldt & Suess A.G. 
[Trade magazine. From the supplement price list by G. & R. 
Fritz–Pezoldt & Suess A.G.]. 44(95):997-98. Nov. 28. [Ger]
• Summary: Continued from page 990. Innovations. 
Chemical preparations. On page 998 (right column) we 
read: Semen Dolichos Soja. Von Soja hispida, a legume 
from China, Japan, India, Cochinchina [today’s Vietnam] 
and Siam [today’s Thailand]. In these countries the seeds are 
used as food. The oil obtained from soybeans (Sojabohnen) 
as well as its presscake have long been used there as a feed 
for cattle. The defatted soybean meal (Sojamehl), which is 
rich in proteins, has a very low sugar content and has been 
used for more than 15 years in France in diabetic diets.

1015. Li, Yu-ying; Grandvoinnet, L. 1911. Le soja [The 
soybean]. Agriculture Pratique des Pays Chauds (Bulletin du 
Jardin Colonial) 11(104):360-75. Nov. [20 ref. Fre]
• Summary: Contents (continued): 1. Composition of 
the soybean plant: Phosphoric acid, sulfuric acid, lime, 
magnesium, potassium. 2. Study of the seeds: morphology/
structure/anatomy, chemical composition (nitrogen, caséine 
du soja {Légumine}, albumin du soja {soy protein}, sugars 
{Matières sucrées}, starch, dextrine, diastase, lipids, ash).
 1. The soybean in feeding animals: As green forage 
or hay. Tables (p. 361-75, from other sources) show 
composition of the soybean plant and of individual parts of 
the soybean plant.
 Note: This is the earliest French-language document 
seen (Jan. 2016) that uses the term albumin du soja 
or caséine de soja to refer to soy protein. Address: 1. 
Counseiller de 1ere classe au Ministère de l’Agriculture de la 
Chine; 2. Ingénieur agricole (G.).

1016. Li, Yu-ying; Grandvoinnet, L. 1911. Le soja [The 
soybean]. Agriculture Pratique des Pays Chauds (Bulletin du 
Jardin Colonial) 11(105):459-74. Dec. [18 ref. Fre]
• Summary: Contents (continued): 2. The soybean in 
human nutrition. The soybean in general nutrition: From the 
viewpoints of physiology, economy, and gastronomy. The 
role of soybeans in special diets/regimens: Vegetarianism and 
vitalism, remineralization, anti-diabetic, others, lactose-free.
 Foods made from soybeans (Produits alimentaires 
à base de soja): 1. Soymilk and its derivatives: Soymilk 
(developed by the Chinese philosopher Whai Nain Tze {Liu 
An of Huai Nan} well before the Christian era, method of 
production, Chinese method, modern method used at Li’s 
factory l’Usine de la Caséo-Sojaïne at Vallées (Seine)), 
cleaning the seeds, steps in soymilk preparation (grinding 
and fi ltration), the nature of soymilk (physical properties). 
A graphic illustration (p. 465) shows a comparison of 
nutritional elements between soybeans, tofu, and beef. 

A chart in outline form (p. 471) titled “Soy based food 
products” (Produits alimentaires a base de soja) shows the 
numerous and varied food products that can be derived from 
the soybean: I. Soymilk and its derivatives: Normal soymilk, 
concentrated soymilk, powdered soymilk, fermented soymilk 
(lait fermenté), soy cheese (Caséo-Sojaïne; Fromage de soja 
[tofu]), soy casein. II. Soy fl our and its derivatives: Soy fl our, 
soy bread for diabetics, whole-grain bread (Pain complet), 
cakes, biscuits (Biscottes). III. Soy oil and its by-products 
(cake). IV. The soybean used as a vegetable. V. Condiment 
products based on fermented soybeans. VI. Confectionery 
products: Soy confection, soy powder. VII. Soy coffee. Soy-
based ferments: Kiu-tsee, lactic ferments based on soymilk. 
(Ferments lactiques à base de lait de soja).
 Photos show: Inside view of Li’s factory as the 
equipment is producing soymilk (p. 473). Microscopic view 
of soymilk, and of soy fl our dissolved in water (p. 474). 
Also contains various tables, charts, and graphs from other 
sources.
 Note: This is the earliest document seen (March 2000) 
written by Li Yu-ying which contains the term Caséo-
Sojaïne. On p. 471 he states clearly that he uses it as a 
synonym for soy cheese (Fromage de soja) [tofu], which is 
made from soy milk–perhaps to avoid disputes over the word 
fromage with manufacturers of dairy cheese. On p. 472-73 
he states that Usine de la Caséo-Sojaïne is the name of his 
modern factory at Vallées (Seine) which makes a variety 
of soy products. Address: 1. Counseiller de 1ere classe au 
Ministère de l’Agriculture de la Chine; 2. Ingénieur agricole 
(G.).

1017. Product Name:  [Soya Bread (for Diabetics)].
Foreign Name:  Pain de Soja (pour Diabétiques).
Manufacturer’s Name:  Usine de la Caseo-Sojaine.
Manufacturer’s Address:  Valles, Colombes (near Asnieres, 
Seine), northwest of Paris, France.
Date of Introduction:  1911 December.
New Product–Documentation:  Li, Yu-ying. 1910. “Farine 
de soja et ses dérivés [Soy fl our and its derivatives”]. French 
Patent 424,124. 2 p. Application fi led 27 Dec. 1910. Granted 
5 May 1911. “The [low-fat] fl our thus obtained (mixed with 
other fl our if desired) is used in the preparation of articles of 
food, such as... bread, biscuits, etc., bread made from soya 
fl our being recommended in cases of diabetes.”
 Li, Yu-ying; Grandvoinnet, L. 1911. “Le soja [The 
soybean”]. Agriculture Pratique des Pays Chauds (Bulletin 
du Jardin Colonial) 11(105):459-74. Dec. See p. 471. A 
chart (p. 471) titled “Soy based food products” (Produits 
alimentaires a base de soja) includes: II. Soy fl our and its 
derivatives: Soy fl our, soy bread for diabetics, whole-grain 
bread (Pain complet), cakes, biscuits (Biscottes). Soy biscuits 
are mentioned again in the Feb. 1912 issue of this article (p. 
124).
 Fuerstenberg, Maurice. 1917. Die Soja, 
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eine Kulturpfl anze der Zukunft und ihre 
Verwertungsmoeglichkeiten [The soybean, a cultivated plant 
of the future, and possibilities for its utilization]. Berlin: Paul 
Parey. 40 p. See p. 5-6. The fi rst manufacture of soyfoods in 
Europe took place in France, at Valees near Asnieres, where 
they made fl our, bread, cakes, cheese [tofu], and soymilk 
(Mehl, Brot, Kuchen und Käse, vegetabilischer Milch)–
though only in small quantities and, above all, for diabetics.

1018. Miyake, K. 1911-1912. Ueber das Verhalten der 
Pentosane und Methylpentosane der Samen von Glycine 
hispida und von Phaseolus vulgaris waehrend des 
Keimungsvorganges [On the conduct of pentosans and 
methylpentosans in the seeds of soybeans and common 
beans (Phaseolus vulgaris) during germination]. Journal of 
the College of Agriculture, Tohoku Imperial University (See 
Hokkaido Daigaku, Nogaku-bu) 4:327-35. [10 ref. Ger]
• Summary: Pentosans and methylpentosans are distinctly 
skeletal constituents not used in germination unless other 
substances are exhausted, and then methylpentosans are 
appropriated more than pentosans. Address: Japan.

1019. Brahm, Carl. 1911. Fette und Wachse [Fats and 
waxes]. In: Emil Abderhalden. 1911. Biochemisches 
Handlexikon. III. Band [Biochemical pocket dictionary. Vol. 
3]. Berlin: Julius Springer. 341 p. p. 1-224. Index. 26 cm. [5 
ref. Ger]
• Summary: In the section on semi-drying oils 
(Halbtrocknende öle, p. 38-74), is a subsection titled 
“Soybean oil” (Sojabohnenöl. Saubohnenöl, p. 49-50). 
Various other names of this oil are: Huile de Soja (French). 
Soa bean oil, Soy bean oil, or Chinese bean oil (English). 
Olio di Soia (Italian). Occurrence: This oil is obtained from 
the seeds of the soybean in China and Japan. The soybean 
plant is cultivated in Japan and China.
 Physical and chemical properties: The color of soybean 
oil is yellowish to brown, with an olive-like smell and a 
pleasant taste. It is used as an edible oil and for making soap, 
and is burned for illumination. One table gives the numerical 
value of six oil constants as recorded by four observers. The 
constants are: Specifi c gravity, solidifying point (8-15ºC), 
saponifi cation value, iodine number, Hehner value (94.28–
95.5), and Maumené test.
 A second table gives the numerical value of three fatty 
acid constants: Solidifying point, melting point, and iodine 
number. Soybean oil consists of the triglycerides of palmitic 
acid, oleic acid, and linolic acid (Linolsäure).
 Note: After this table, half way down p. 50, is a similar 
table for Bohnenöl, which (from its Italian name, Olio de 
fava) appears to be the oil of the broad bean (Vicia faba L.), 
also called faba bean, fava bean, or horse bean. Address: 
Ph.D., Berlin.

1020. Farmer, Fannie Merritt. 1911. The Boston Cooking-

School cook book. Revised. Boston, Massachusetts: 
Little, Brown and Company. xv + 648 p. + [30] p. of 
advertisements. Illust. Index. 19 cm. See also the 1918 ed.
• Summary: Contains 125 new recipes. As in the original 
1896 edition, Worcestershire sauce is called for in many 
recipes in this book (p. 117, 180, 182, 188, 189, 197, 207, 
212-13, 223, 227, 231, 273, 333-34, 344, 371, 372, 554, 
565).
 Catsup is called for much more and in many new forms 
compared with the 1896 edition: Oyster cocktail (p. 180; 
“1 tablespoon tomato catsup”). Lobster cocktail (p. 186; 
“two tablespoons, each, tomato catsup and Sherry wine”). 
Blanquette of lamb (p. 223-24; one tablespoon Mushroom 
Catsup, or any other suitable table sauce”). Asparagus salad 
(p. 329; “serve with French Dressing, to which has been 
added one-half tablespoon tomato catsup”). Oyster and grape 
fruit salad (p. 344; “season with six tablespoons tomato 
catsup,...”). Breast of quail Lucullus (p. 376; “Serve with one 
and one-half cups rich brown sauce seasoned with tomato 
catsup...”). Devilled bones (p. 565; “1 tablespoon Walnut 
Catsup”).
 Concerning vegetarian diets: In Chapter 1, titled “Food,” 
he section on “Correct proportions of food” states (p. 3): 
“To keep in health and do the best mental and physical 
work, authorities agree that a mixed diet [from animal & 
vegetable sources] is suited for temperate climates, although 
sound arguments appear from the vegetarian... Brain 
workers should take their proteid in a form easily digested. 
In consideration of this fact, fi sh and eggs form desirable 
substitutes for meat.”
 Near the end of the book is an ad (on an unnumbered 
page) for “Works on cookery.” The fi rst of these is The 
Golden Rule Cook Book: Six hundred recipes for meatless 
dishes, by M.R.L. Sharpe. “A new edition of the best of all 
books on vegetarian food and cookery.” Address: Of Miss 
Farmer’s School of Cookery.

1021. Gardner, Henry Alfred; Schaeffer, John Ahlum. 1911. 
The analysis of paints and painting materials. New York and 
London: McGraw-Hill Book Co. ix + 100 p. See p. 59-60. 
Illust. Index. 24 cm.
• Summary: In Chapter 3, titled “The analysis of paint 
vehicles and varnishes” is a short section (p. 59) on “Soya 
bean oil.” The chemical constants of this oil are so similar to 
those of linseed oil that it is very hard to detect when the two 
are mixed.
 A table titled “Chemical characteristics of soya bean oil” 
(p. 60) gives values and averages for the following for seven 
samples: Specifi c gravity, acid no., saponifi cation no., iodine 
no., per cent of foots. The iodine number (average 130.7) 
ranges from 127.2 to 136.0. “It is evident that the iodine 
value of soya bean oil is the only chemical characteristic 
that markedly differentiates it from linseed oil. Therefore, in 
the detection of soya bean oil and its estimation, the iodine 
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values of several samples of mixed oils are given as being of 
interest in this connection:”
 A second table, titled “Iodine values of linseed oil and 
mixed oils” (p. 60) gives values and averages (shown below 
in parentheses) for the following for 3 samples: Straight 
linseed oil (189.3), 25% soya and 75% linseed (175.5), 
50% each soya and linseed (160.9), and 75% soya and 25% 
linseed (140.4).
 “The authors found that treatment of a few drops of soya 
bean oil, or oil containing any considerable percentage of 
soya bean oil, with one drop of concentrated sulphuric acid 
will produce a distinct fl uorescent yellowish-green color. 
This color is entirely different from that produced with pure 
linseed oil, which is of a brownish-red and of a begonia-
shaped pattern.”
 Henry Alfred Gardner was born in 1882. John Ahlum 
Schaeffer was born in 1886. Address: Director, Scientifi c 
Section, Educational Bureau, Paint Manufacturers’ Assoc. 
of the United States; 2. Instructor in Chemical Practice, 
Carnegie Technical Schools, Pittsburg, Pennsylvania.

1022. Hickory Seed Company. 1911. Cow peas, soy beans, 
legumes. Hickory, North Carolina: Hickory Seed Co. 20 p. 
Illust. 23 cm.
• Summary: Contents: Announcement (“As usual, this 
season we are making a specialty of leguminous seed. The 
interest in all legumes still commands the attention of the 
progressive farmer. We have harvested a good crop of both 
Cow Peas and Soy Beans this season and our prices are 
reasonable”). Terms. Special notice.
 “What is the best way to sow cow peas or soy beans, and 
when?
 “If we briefl y consider the type and nature of these 
plants we can perhaps arrive at a better understanding of 
their requirements, and therefore answer the question more 
satisfactorily.
 “First, let us understand that the cow pea is essentially 
a bean, and the soy bean is a pea, therefore, as the seeding 
plants differ it will explain some of the differences found 
when both are given the same conditions of planting. Both 
plants are natives of southeastern Asia and therefore are 
naturally suited to warm latitudes. Both are leguminous 
and, like all their kind, bear tubercles on their roots which 
gather nitrogen from the air. Both are valuable therefore in 
restoring fertility. The bacteria forming the tubercles on the 
roots of the cow pea seems to be common in almost all soils, 
but the bacteria which use the soy bean as a host plant are 
not commonly found in our fi elds. The cow pea therefore 
will usually thrive better during the fi rst few years of its 
introduction into a locality than will the soy bean, although 
by inoculation, which is easily accomplished, the soy bean 
will thrive equally well.
 “Cow peas and soy beans require a warm seed-bed for 
perfect germination, since the seed of both plants are liable to 

rot if planted in cold soil. The time of planting them should 
be delayed until the ground has thoroughly warmed. Neither 
of these plants will stand as much cold, unfavorable weather 
as corn; therefore if the corn is planted fi rst and the peas and 
beans immediately after the soil will usually be suffi ciently 
warm, and in a normal season there will even then be an 
abundance of time for full development of the plants before 
frost comes. For latitudes similar to central Illinois May 18th 
is early enough to plant either of these crops: The earlier-
maturing varieties of both can be planted as late as July 10th, 
and frequently mature seed.
 “The preparation of the seed-bed for either cow peas or 
soy beans is the same as for corn, and like corn, they both 
respond readily to any extra preparation of the seed-bed. 
Since the seed of each is comparatively small it is advisable 
to place considerable stress on careful and complete 
preparation of the seed-bed.
 “Two general methods of planting are practical–drilling 
and broadcasting. In all respects the fi rst is preferable, 
since it uses less seed to plant a given area, which is no 
unimportant item, and besides it allows cultivation, thus 
keeping down weeds and increasing the yield of seed or hay. 
Where sown broadcast a seeding of at least 1½ bushels per 
acre is required, while drilling requires from ½ to 1 bushel 
instead.
 “In drilling, the ordinary wheat drill with every third or 
fourth spout sowing, depending chiefl y on the use to which 
the grower wishes to put his crop, may be used to excellent 
advantage. If sown for seed or for hogging off, a distance 
of from 16 in. to 32 in. between the plants in the rows and 
at least 4 in. between the plants in the row has given best 
results. If grown for hay a thicker planting is advisable, since 
the stems will then be less large and woody. Both of these 
plants are great lovers of sunlight, and if crowded so that the 
plants shade one another a reduction in the development of 
plant and in the yield of seed is the result.
 “So far as the writer is able to learn the most successful 
and largest growers of cow peas or soy beans sow them 
with some make of drill placing the rows from 16 in. to 
32 in. apart, the most common width being 24 in. Some 
growers use a corn planter with a drill attachment, straddling 
the rows, making them in this way 21 in. apart, but the 
same growers consider this width too close. The Illinois 
Experiment Station in its trials covering more than fi ve years 
has found the ordinary disk drill, with every third spout 
sowing, to be the best and most rapid way of seeding these 
crops. This width, 24 in., has also given us our best yields of 
both grain and hay. This width too admits of cultivation with 
the ordinary corn cultivator and yet it is so close together that 
the plants soon shade the ground and effectually prevent the 
growth of weeds. This width between the rows allows the 
seeding of four rows at each through since the fi rst, fourth, 
seventh and ninth disks are sowing. To place the beans or 
peas thickly enough in the row will require a good half 
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bushel of seed per acre.
 “The culture of these crops differs in no particular 
from that of corn, except that it is best not to cultivate when 
the leaves of the plant are wet with dew or rain, since the 
soil then adheres to the leaves and thus seems to favor the 
development of rust and disease. The soy bean ought to be 
grown in every state where corn is grown. Since it is an 
upright growing plant, not a vining plant like the cow pea, 
it can be harvested and bound in bundles with the ordinary 
grain binder, similar to oats and wheat. If grown for hay 
it furnishes a feed analyzing higher in feeding value than 
clover. If grown for grain we have a concentrate of greater 
value than wheat-bran and equal to linseed-meal The protein, 
carbohydrates and fat are the three constituents of feeds. 
The protein is the valuable and expensive constituent. The 
relative value of the soy bean is shown therefore by the 
following fi gures which give the percentage composition of 
the four crops shown:”
 A table shows the protein, carbohydrate, and fat content 
of bran, linseed, soy beans and cow peas.
 Note: This catalog is owned by Special Collections, 
USDA National Agricultural Library, Beltsville, 
Maryland. It has been digitized and is available on the 
Internet Archive website: https://archive.org/details/usda-
nurseryandseedcatalog Address: Hickory, North Carolina.

1023. Hooper, David. 1911. Soy bean in India: Glycine 
hispida. Agricultural Ledger (Calcutta) No. 3. p. 17-33. 
(Vegetable Product Series No. 114). Also reprinted in 
Tropical Agriculturalist, 1912. 38:11-15, 99-103.
• Summary: Contents: Introduction. Experimental cultivation 
in India. Vernacular names of the soybean. Method of 
cultivation: Green manure, harvesting. Races and varieties. 
Races in India: Yellow [grown in Poona Experimental 
Farm, Burma, Darjeeling, Dehra Dun, Simla, Punjab], green 
[Poona], black [Poona, Kashmir to Darjeeling, Simla], brown 
[Kashmir, Kalimpong to Darjeeling], mottled [Shillong, 
Assam]. Composition of the seed: From Church, from König, 
from Dr. J.W. Leather (1903), tables showing analyses made 
in India of Indian-grown Soy beans from various provinces 
(Burma, Hill Tracts, United Provinces [black seeds], and 
Poona). Soy bean oil. Soy bean oil-cake. Composition of hay. 
Use as food: Soy-bean milk, bean cheese (topo, sic tofu, or 
“Soy-bean cheese”), shoyu (“Under the name of ‘Soy sauce’ 
and other fanciful names it has formed the basis of most of 
the important sauces of Europe for many years.”), roasted 
soy beans as a coffee substitute, soy beans in diabetic diets. 
Trade (exports of Soy bean from Manchuria to England). 
Price.
 “The plant was introduced into the United States of 
America in 1854 and was grown to a small extent in the 
Southern States, but from the year 1885 its cultivation as a 
forage crop has gained in importance in all the agricultural 
centres. Within the last two or three years a great deal 

of interest has been taken in the cultivation of Soy, and 
experiments are in progress in Government Farms in Cape 
Colony, Natal [South Africa], East Africa, Gambia, Mauritius 
and Australia.
 Contains a good early history of the soybean in India: 
“It is diffi cult to ascertain the date of the introduction of Soy 
beans into India. There is no doubt that certain hill tribes, 
mostly of Mongolian origin, have cultivated the bean for 
a long time. At the Punjab Exhibition held at Lahore [later 
divided between India and Pakistan] in 1864 Soy beans 
identifi ed by Dr. Cleghorn, were sent from the Hill States. 
This is the fi rst record of the beans being exhibited in this 
country, and shows that the cultivation was on a insignifi cant 
scale.
 “Experiments in India. In 1882 Messrs. Jardine, 
Matheson & Co. of Hong-Kong sent a sample of Soy beans 
for experimental cultivation in the Saidapet Experimental 
Farm, Madras. The plants raised from these seeds were 
healthy but the yield of the crop was small.
 “In 1897 Surgeon-Colonel W.G. King, Sanitary 
Commissioner, Madras, strongly advocated the cultivation 
of Soy bean as a valuable food worthy of the attention of 
the people. In two experiments carried on at Saidapet during 
1897-98, the yield of seed per acre was 468 to 495 lbs., 
respectively. Recent enquiries in Madras resulted in the 
opinion that the cultivation in the Presidency is still in an 
experimental stage.
 “In 1882 some Japanese Soy beans were sent by the 
Government of India for trial to Saharanpur. In 1885 very 
good results were obtained, the black seeded variety giving 
a yield of 1,124 lbs. per acre, and the white seeded variety 
giving a yield of 561 lbs. per acre. In 1886 the acclimatised 
seed was widely distributed; in some cases the crop failed 
and in others it was fairly successful, but as a rule where 
seed was harvested it was said that the pulse was not popular 
in any form. The Botanical Gardens grew the crop for a few 
years longer but as there was no demand for the seeds the 
cultivation was abandoned. An interest in Soy bean, however, 
seems to have revived for the Agricultural Department has 
this year sent to the Reporter on Economic Products samples 
of the black variety of Soy beans from forty villages of the 
United Provinces.
 “At the Experimental Farm at Nagpur, Central 
Provinces, the bean was grown experimentally from 
Japanese seed fi rst planted in 1885. The yield at the end of 
the fi rst year was at the rate of 180 lbs. per acre, but taking 
the average of fi ve years the result was 88 lbs. per acre. In 
the Report for 1908-09 it is stated that Soy beans were grown 
on a small area under fi eld conditions and the yield was 
fair, but there was little local demand for the seed. It was, 
however, ground and formed an excellent addition to the diet 
of the farm cattle. Last year only 43 lbs. were obtained on 
light soil on the Nagpur Farm, the crop being practically a 
complete failure; on heavier soil 380 lbs. of seed were raised.
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 “Soy beans have been grown at Poona for nine or ten 
years with varying results, and they have also been tried at 
Nadiad in Gujrat [Gujarat] and elsewhere in the Bombay 
Presidency. In the Experimental Farm Report for 1901 a 
large yield was chronicled, but next year the crops at Poona 
and Surat failed. In 1904 a yield of 300 lbs. per acre was 
obtained in light land. One year later nineteen plots were 
under trial but with unpromising results, for only fi ve yielded 
seed enough to repay the cost of cultivation. The yield varied 
from 50 to 293 lbs. per acre, and it was found that only 
when the yield exceeded 200 lbs. was the crop profi table. In 
1905-06 the Manjri Farm, Poona, grew nineteen plots with 
better results, probably due to better soil. The yield of some 
of the plots was on an average of 680 lbs. per acre–a highly 
remunerative return. A year later it was reported by Mr. 
Fletcher, Deputy Director of Agriculture, that an experiment 
made on the edge of black cotton soil gave a yield of 1,166 
lbs. per acre, while adjacent plots gave from 395 to 650 lbs. 
per acre.
 “In the Agri.-Horticultural Gardens at Lahore Soy bean 
planted on a small area in 1894 yielded an estimated crop of 
349 lbs. of seed per acre and 349 lbs. of fodder. Evidently it 
varies greatly in suitability to different soils and climates and 
does not seem to be adapted to the sea level plains of India.
 “Gollan observed that the Japanese plant is erect, 
attaining a height of 12 to 15 inches, while the Himalayan 
form is a trailing plant. So far this vigorous growing plant 
does not appear in India to have been attacked by any insect 
or parasitic fungus.
 “With regard to Burma, Mr. Burkill remarks: ‘The 
Burmese grow it under the names of Pe-nga-pi and Pe-
kyat-pyin, sowing it never in great quantities along with 
other beans on the mud banks as the falling rivers leave 
them bare in October, or more sparingly still away from the 
rivers. The Kachins and other hill tribes grow a little of it on 
their hill clearings, the Kachins call it Lasi. The Khasis, the 
Nagas and other tribes between the Brahmaputra and Upper 
Assam cultivate it similarly... In the Brahmaputra Valley it is 
grown as far as known only towards Barpeta in the Kamrup 
District.’
 “Soy beans are called ‘Bhut’ in the Punjab, ‘Bhat’, 
‘Bhatwas’ or ‘Bhatmas’ in the United Provinces and in the 
hills as far as Darjeeling, and ‘Rymbai ktung’ in Shillong 
and the Khasi Hills. Mr. B.C. Basu gives the Assamese name 
for Glycine as ‘Patani jokra’ and the corresponding Bengali 
name as ‘Chhai.’ In the Naga Hills it is called ‘Tsudza’ or 
‘Sudza.’ It is grown by the Lepchas in Sikkim and is called 
by them ‘Salyang’ or ‘Silliangdun.’ ‘Pe-nga-pi’ is the usual 
name for Soy bean in Burma, but it has been received under 
the name of ‘Lasi shapre tum’ from Bhamo, and as ‘Lasi 
N’Loi’ and ‘Lasi N’Hti’ from Myitkyina. The Santali name 
appears to be ‘Disom Horee.’”
 “Dr. J.W. Leather in 1903 analysed the seeds of seven 
samples of Soy bean from Japanese seeds cultivated at 

Manjri, near Poona. The amount of oil in them varied from 
14.92 to 23.05 per cent. being on the dry weight 15.97 to 
24.41 per cent. with an average of 19.99. In 1902 Dr. Leather 
examined fi ve samples grown on the Dumraon Farm. They 
yielded from 14.27 to 19.72 per cent of oil on the air-dried 
seeds.
 “Fourteen samples of the seeds grown from Japanese 
seeds at the Manjri Experimental Farm were again analysed 
last year by a leading European fi rm. The percentage of 
moisture varied from 9.90 to 12.06, and the percentage of oil 
from 16.80 to 22.48...
 “The following analyses of Indian-grown Soy beans 
were made in the laboratory of the Indian Museum in 1909 
and 1910.” Gives names and composition (oil [as is and on 
a dry basis], water, and ash) for 17 varieties from Burma, 21 
from the Hill Tracts, 11 from the United Provinces [black 
seeds], and 15 varieties from Poona. “An attempt in 1903 
to extract oil from these beans with the country ghani or 
indigenous oil-mill was a failure in Bombay.”
 Note: This is the earliest English-language document 
seen (April 2013) that uses the term “soy-bean cheese” to 
refer to tofu.

1024. Hutchison, Robert. 1911. Food and the principles of 
dietetics. 3rd ed. New York, NY: William Wood and Co. viii-
xx + 615 p. See p. 234-36, 496. Illust. Index. 22 cm. [100+* 
ref]
• Summary: Contains exactly the same information about 
soy and related products as the 1906 edition, in the same 
chapters, except it is on slightly different pages: See p. 234-
37, and the section on diabetes, which has a subsection on 
“Diabetic breads” (p. 496-97). Robert Hutchison was born in 
1871. Address: M.D. Edinburgh, F.R.C.P., Physician to the 
London Hospital [London].

1025. Inaba, Riotaro [sic, Ryôtarô]. 1911. Ueber die 
Ernaehrung der Landarbeiter Japans [On the food and 
nutrition of the peasants of Japan]. Tokyo. 81 p. [Ger]
• Summary: Contents: 1. Introduction. 2. Preparation and 
conduct of the experiments. 3. Method of analysis of the 
foodstuffs, urine, and excrement / feces. 4. Result of the 
experiment. 5. Refl ections upon the results of the experiment 
(1. On the worth of the peasant food in connection with the 
nutritional needs. 2. On the reabsorption {digestibility?} 
of the peasant food. 3. On the volume of the peasant food, 
distribution of the food among the individual meals. 4. On 
the quantity of urine and feces and individual constituents of 
the same among the Japanese, especially those who work the 
land).
 Note 1. Why is a Japanese researcher doing nutritional 
and chemical research on Japanese peasant diets in Japan, 
writing in German? There are probably two reasons: (1) His 
professor at the Japanese or German university probably 
spoke and taught in German. (2) German was the language 
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of science before World War I, largely because German 
scientifi c research was the most advanced in the world.
 Note 2. Since we have seen only the fi rst 3 pages of this 
report, we do not know whether any soyfoods are mentioned. 
However it seems likely that either miso, soy sauce (shoyu) 
and/or tofu would be mentioned. Address: Oberstabarzt, 
kommandiert zum medizinisch-chemischen Institut der 
medizinishen Fakultaët [Fakultaet] der Universitaët Tokyo 
[Regimental Medical Offi cer, commanded by the Medical-
Chemical Institute of the Medical Faculty, Univ. of Tokyo].

1026. Leach, Albert E. 1911. Food inspection and analysis: 
For the use of public analysts, health offi cers, sanitary 
chemists, and food economists. 2nd ed. New York, NY: John 
Wiley & Sons. London: Chapman & Hall, Ltd. xviii + 954 p. 
Plus 40 unnumbered plates at end. Illust. Index. 26 cm. [ soy 
ref]
• Summary: This 1911 printing of the second thousand 
copies of the second edition is similar to, but not identical to, 
the 1909 printing of the fi rst thousand copies. The principal 
changes are described on p. vi. None are related to soy. 
Address: Late Chief of the Denver Food and Drug Inspection 
Lab., Bureau of Chemistry, USDA; Late Chief Analyst of the 
Massachusetts State Board of Health; 2. Chemist in Charge 
of Food Investigations, Bureau of Chemistry, USDA.

1027. Loges, G. 1911. III. Arbeiten in unmittelbarem 
Interesse der landwirtschaftlichen Praxis [III. Works in the 
immediate interest of agricultural practice]. Bericht ueber die 
Taetigkeit der Agrikulturchemischen Versuchsstation fuer die 
Koenigl. Saechsische Oberlausitz zu Pommritz p. 2-9. For 
the year 1910. See p. 2, 4-5, 8. English-language summary in 
Experiment Station Report, p. 272. [1 ref. Ger]
• Summary: Soybeans are called “Shoya” and the cake 
“Shoyabohnenkuchen.” Under “feedstuffs,” analyses are 
reported of soybean cake, peanut cake, and other seeds and 
cakes. Address: Prof., Dr., Germany.

1028. Matthes, H.; Dahle, A. 1911. Ueber Phytosterin der 
Sojabohnen [On the phytosterol of soya beans]. Archiv der 
Pharmazie (Berlin) 249(6):436-44. (Chem. Abst. 5:3737). [4 
ref. Ger]
• Summary: A detailed discussion of the physical and 
chemical characteristics of soy oil. The unsaponifi able 
portion of soya bean oil amounts to about 0.7%, which 
is easily separated into a crystalline portion (about 55%) 
and a liquid portion (about 45%), by means of petroleum 
ether (boiling point 50ºC) in which the latter is soluble. 
The crystalline portion consists of two substances: (1) 
About 2.4% of a phytosterol, melting at 169ºC, which 
has two double linkages and is strongly levo-rotatory; it 
is identical with the stigmasterol isolated from Calabar 
beans by Windaus and Hauth (this Journal, 1907, p. 69); 
(2) About 97% of a levo-rotatory phytosterol with one 

double linkage and melting at 139ºC. The liquid portion 
of the unsaponifi able portion of soya bean oil consists 
of unsaturated oxygenated compounds, which give 
the phytosterol reaction. Elementary analysis gave the 
same proportion of carbon and hydrogen as in the case 
of phytosterol (2). Experiments made to separate the 
phytosterol-like constituent of the liquid portion by Windaus’ 
method with digitonin were unsuccessful.
 Note: The authors were the fi rst to separate stigmasterol 
from soybean sterols. This is the earliest document seen (Oct. 
2014) that uses the word “stigmasterol” in connection with 
soybeans. By the 1950s, stigmasterol was one of the most 
abundant raw materials for the synthesis of steroid hormones. 
Address: Inst. fuer Pharmazie und Nahrungsmittelchemie, 
Univ. of Jena [eastern Germany].

1029. Matthes, H.; Dahle, A. 1911. Ueber Sojabohnenoel 
[On soybean oil]. Archiv der Pharmazie (Berlin) 249(6):424-
35. (Chem. Abst. 5:3737). [8 ref. Ger]
• Summary: Soybean oil has recently been consumed 
in large quantities for technical industrial purposes. The 
soybean and soy products are also recommended for 
the production of foodstuffs and beverages. Although a 
fairly rich literature on soybean oil exists, the chemical 
composition is not yet known precisely.
 Lewkowitsch (1905, vol. 2, p. 79) writes the following 
about the composition of the oil: “The proportion of solid 
fatty acids in the oil is approximately 11.5 per cent of the 
total mixed fatty acids; Lane found 80.26 per cent of fatty 
acids. The bulk of the solid fatty acids is stated to consist 
of palmitic acid; the liquid fatty acids consist of oleic 
and linolic acids. On exposure to air it dries slowly with 
formation of a thin skin. The iodine number of the liquid 
fatty acids is 131.”
 We therefore considered an in-depth investigation of 
the soybean oil (Sojaboenenoel) necessary and found the 
following: 1. Soy oil (Sojaöl) contains a total of about 94% 
fatty acids, 15% of which are fi rmly saturated, and 80% 
liquid / unsaturated. The fatty acids are mostly glycerine 
esters, with very little free fatty acids.
 2. Only palmitic acid is present as solid fatty acid.
 3. The liquid fatty acids consist of 70% oleic acid 
(Oelsäure), about 24% linolic [later linoleic] acid 
(Linolsäure), and about 6% linolenic acid (Linolensäure).
 The latter acid (Linolensäure) has so far been found by 
no other investigator.
 We will report on the results of the investigations of the 
unsaponifi able fractions of soybean oil in a separate / special 
communication.
 The oil’s constants (a table, p. 425-26): Samples of 
the oils labelled “purifi ed oil” and “unpurifi ed oil” had 
the following properties respectively: Specifi c gravity at 
15ºC, 0.9260, 0.9265; solidifi cation point, -11.5ºC, -12ºC; 
refractive index at 40ºC, 1.4680, 1.4680; acid value, 5.7, 
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1.71; saponifi cation value, 192.3, 194.3; iodine value (Hübl., 
after 18 hours action), 131.3, 132.6; Reichert-Meissl value, 
0.75, 0.75; Polenske value, 0.78, 1.08; elaïdin reaction, 
positive.
 Contents of the rest of the article: Experiments on 
the change in the constants of soybean oil by the action of 
atmospheric air, moisture, and oxygen, with a six-month 
daylight effect on the purifi ed and unpurifi ed oil (Exposure 
of the oil for 6 months {in daylight} to moist air increased 
the acid value, but lowered the iodine value. Pure oxygen, 
both in the absence and presence of moisture, had no 
infl uence on the iodine value).
 Obtaining the fatty acids from the oil and its 
constants. Overview table (p. 427) showing the infl uence 
of atmospheric air, moisture, and oxygen at six-month 
daylight effects on the purifi ed and unpurifi ed soybean 
oil. Decomposition of (breaking down) fatty acids into 
saturated and unsaturated. Separation and characterization 
of unsaturated fatty acids. Further attempts to obtain pure 
dibromide (das Dibromid rein zu gewinnen). Reduction of 
tetrabromide and dibromide with zinc in alcoholic solution 
(p. 433). Investigation of the solid, saturated fraction of fatty 
acids obtained according to Farnsteiner. Determination of the 
molecular weight of the acids of melting point 60-61ºC.
 Note 1. This is the 2nd earliest document seen (March 
2017) that contains a systematic and quantitative analysis of 
soybean oil and its constants.
 Note 2. This is the earliest document seen (Nov. 2020) 
that mentions linolenic acid. Address: Institute of Pharmacy 
and Food Chemistry of the University of Jena (Institut fuer 
Pharmazie und Nahrungsmittelchemie der Universitaet Jena) 
[eastern Germany].

1030. Mexico. Ministerio de Fomento, Colonización 
e Industria. 1911. La soya: Traduccion de varias 
publicaciones extranjeras sobre la explotación de esta 
planta [Soya: Translations of various foreign publications 
on the development and cultivation of this plant]. Mexico: 
Secretaria de Fomento. 57 p. [3 ref. Spa]
• Summary: The Ministerio de Fomento is the Ministry 
of Public Works. The fi rst three-fourths of this publication 
contains Spanish-language translations of the following 
three articles: (1) “The soybean: A valuable fodder plant” by 
H.J. Choles (p. 3-26). Contents: Introduction. Botany and 
history of the soybean (de la Soya). Varieties. Cultivation: 
Conditions of growth, methods of culture. Harvesting: When 
to harvest, curing, harvesting for seed, yield of forage, yield 
of seed. Chemical composition. Digestibility. Value and uses 
of the crop: For green forage, as a silage crop, as a hay crop, 
as a pasture plant, as manure, value of the soybean as human 
food.
 (2) “Utilization of soybeans” by E.S. Edic [sic, Edie] 
from Estación Agrícola Central–San Jacinto. Jan. 1911 (p. 
26-36). Contents: Introduction. Uses of the soyabean: As 

a forage plant, hay, ensilage, soy oil (El aceite de soya), 
soymilk (leche de soya), a type of cheese (una especie de 
queso) [tofu], soy fl our (harina de soya), use of soybean oil 
for margarine (margarina), for soap, illumination, paints and 
other industrial products, soy bean meal used as a fertilizer 
on Chinese sugar plantations, soybeans as a legume for 
enriching the soil with nitrogen.
 Note 1. This is the earliest Spanish-language document 
seen (Sept. 2016) that uses the term El residuo de la soya to 
refer to soy bean cake or meal.
 The cultivation of soybeans. Varieties of soybeans (6 
varieties based on seed color and shape). A table (p. 33) gives 
a nutritional analysis, conducted by Mr. S.H. Collins, of a 
yellow variety from China. It contains: Moisture 10.23%. 
Oil 13.62%. Proteins (albuminoides) 37.54%. Carbohydrates 
27.27%. Fiber 5.02%. Ash 4.32%.
 Note 2. This is the earliest Spanish-language document 
seen (April 2013) that uses the term una especie de queso to 
refer to tofu.
 Note 3. This is the earliest Spanish-language document 
seen (Jan. 2019) that mentions soy fl our, which it calls 
harina de soya.
 (3) “Importance of the Soybean: Products which can be 
obtained from the soybean. Its marvelous value as food.” 
reprinted from Milling magazine, Aug. 1909 (p. 36-42).
 The last one fourth of this publication (p. 42-57) 
discusses the following: The soybean (possibilities for 
importation to Mexico). The new world trade in soybeans. 
Soybean production in the British empire (Sir Alfred Jones, 
soya in Africa, trials in British Columbia). Consumers of 
soybeans (Countries that import the seeds, especially for 
their oil to make margarine, soap, and paints; Canadian 
research commission). As a food. Dark bread. Wheat 
gluten. The latest news about soya: Products that can be 
obtained (oil and meal), vegetable casein (caseina vegetal), 
experiments making bread with soy fl our, opportunity for the 
manufacture of biscuits or crackers (galletas). Summary.
 Note 4. This is the earliest Spanish-language document 
seen (Sept. 2016) that mentions soy oil, which it calls El 
aceite de soya.
 Note 5. This is the earliest Spanish-language document 
seen (Aug. 2013) that uses the term leche de soya to refer 
to soymilk. As of Oct. 2013 leche de soya is the modern 
Spanish term for soymilk.
 Note 6. This is the earliest Spanish-language document 
seen (Dec. 2020) that uses the word albumiunodes to refer to 
soy protein.
 Note 1. This is the earliest Spanish-language document 
seen that uses the term margarina to refer to margarine. 
Address: Mexico.

1031. Neueste Erfi ndungen und Erfahrungen auf den 
Gebieten der praktischen Technik, Elektrotechnik, 
der Gewerbe, Industrie, Chemie, der Land- und 
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Hauswirthschaft: Hauptteil (Vienna). 1911. Ueber die 
Fortschritte in der Haus- und Landwirtschaft. Die Soja-
Pfl anze [On progress in home economics and agriculture: the 
soybean plant]. Pages 320-22. [Ger]
• Summary: From: Pappenheims “Oester.-Ungar Müller-
Zeitung”: The soybean [two spellings in German] (Soja-
Bohne or Soya-Bohne) is a legume that originated in Asia. 
It is similar to our string bean, and it has hairy pods and has 
rounded seeds. The seeds are extraordinarily rich in protein, 
fats, and mineral elements.
 With regard to general nutrition, the soybean [a third 
German spelling:] (Sojabohne) is extraordinarily interesting 
in several points:
 1. Vegetarianism and a plant-based diet (the soybean 
is richer, or at least just as rich, in nitrogen content and fat 
content as meat, and it replaces this to the full degree).
 2. The milk issue (in its composition, soy milk (Soja-
Milch) is nearly equivalent to animal milk).
 3. Reconstruction of mineral elements, remineralization 
(the soybean is extraordinarily rich in mineral salts, 
especially in phosphoric acid).
 4. For diabetics (the soybean contains very few 
carbohydrates and very little sugar).
 5. With vision (the nitrogenous element of the soybean 
(Soja) is a casein which secretes little uric acid).
 6. Digestion (the nutritious elements of the soybean are 
easily digested and are exploited almost completely, and thus 
just small quantities have a great deal of nutrition).
 Aside from the issues of human nutrition, soybean 
products (Sojaprodukte) or their residues also fi nd use as 
fodder for domesticated animals. Furthermore, the numerous 
uses of the oil and the casein of the soybean in industrial 
areas are to be taken into consideration.
 This brief excerpt already suffi ciently demonstrates the 
extraordinary importance of this plant and its signifi cance in 
the nutrition and the industry of Europe.
 Since the products based upon soy milk are of lesser 
importance for our readers, we shall limit ourselves to the 
products based upon soybean fl our / meal (Sojamehl):
 Soybean meal is obtained by grinding the shelled seeds 
from which the skin has been removed in order to reduce the 
formation of cellulose and, in so doing, to increase the easy 
digestibility.
 Soybean meal is of particular signifi cance as a 
consequence of its low content of carbohydrates and 
primarily since it does not contain any starch which, 
however, is why it has a higher content of nitrogen, fat, and 
mineral salts.
 The chemical composition is the following: A table 
follows with two columns of the components and their 
percentages and the six rows Nitrogen content, Fat content, 
Carbohydrates, Mineral salts, Cellulose, and Water.
 Soybean Bread for Diabetics: “It means great progress 
in nutrition for diabetics,” says M. Dujardian-Baumetz. If 

up until now, soybean bread (Sojabrot) has still not been 
relatively widespread, this is due to the fact that it has fi rst 
of all been poorly produced and is heavy and unpleasant in 
taste, and secondly that the soybean has been little known in 
Europe and, as a result of that, it has been very expensive. 
These two unpleasantries (poor preparation and costliness) 
are easily remedied. Since I have perfected the fermentation, 
I have obtained lighter bread and biscuits of a very pleasant 
taste which may even gladly be eaten by healthy people.
 Bread in General:
 To the same degree that the milling process has been 
perfected, wheat fl our becomes lower in nitrogen content 
and mineral salts (the bran is richer in these substances). The 
high content of starch in wheat can be the cause of diabetes 
with those who eat a lot of bread. For that reason, the attempt 
has been made to produce a bread in which the dough is 
mixed with casein or salts of a plant-based origin. But that 
bread got too expensive. These inconveniences cannot be 
easily remedied by anything more easily than by the use of 
soy fl our (Sojamehl) in the production of bread. These breads 
fulfi ll all requirements, they are inexpensive, and they have a 
good fl avor.
 Other Products Produced from Soybean Flour / Meal 
(Sojamehl):
 The most varied of foods can be produced from pure or 
mixed soybean fl our, such as soups, pastries, biscuits, cakes, 
and so forth. The preparation of the foods with this meal is 
valuable for diabetics, vegetarians, and tourists, since the 
latter are especially instructed to consume as many nutritious 
substances as possible, even in small quantities.
 As already emerges from this brief excerpt, the 
cultivation of the soybean would be good to consider in 
the interest of public nutrition and public health. As we 
have already heard, an English consortium has bought up 
the entire production of soybeans in China and Manchuria 
for years to come in order to produce the various soybean 
products in a giant factory.
 Note 1. Translated by Philip Isenberg (MM, CT), Long 
Beach, California.
 Note 2. This is the earliest article seen (April 2020) in 
the AustriaN Newspapers Online (ANNO) database that 
contains the German word Sojaprodukte (soy products). This 
word appears in 8 different issues of these newspapers from 
1911 to 1946.
 Note 3. With regard to the relative frequency of the 
three different spellings of soybean (and their plurals) in the 
ANNO database:
 1a. Soja-Bohne: 85 hits from 1813 to 1943
 1b. Soja-Bohnen: 60 hits from 1877 to 1947
 2a. Soya-Bohne: 11 hits from 1894 to 1935
 2b. Soya-Bohnen: 12 hits from 1894 to 1934
 3a. Sojabohne: 1,455 hits from 1876 to 2007
 3b. Sojabohnen: 1,720 hits from 1877 to 2007
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1032. Pammel, Louis Hermann. 1911. A manual of 
poisonous plants: Chiefl y in eastern North America, with 
brief notes on economic and medicinal plants, and numerous 
illustrations. Cedar Rapids, Ohio: The Torch Press. viii + 977 
p. See p. 520. Illust. 24 cm.
• Summary: The chapter on Leguminosae, under “Economic 
plants” (p. 520) states: “The seed of the Adzuki bean 
(Phaseolus mungo, var. glaber), is used as a food in Japan. 
The soy bean... is used in large quantities by the Japanese 
and Chinese for food, but is little used in the United States, 
being here cultivated as a forage plant.
 “Soy beans can only be fed in moderate quantities 
to cattle because of their purgative properties. A loss of a 
considerable number of cattle occurred in England recently 
where soy bean cake has been used. When fed mixed no 
trouble was caused, but when fed alone it caused poisoning.”
 A non-original illustration (line drawing, p. 520; see 
Jared Smith 1896) shows the upper part of a soja bean plant 
with two pods. L.H. Pammel was born in 1862. Address: 
Ph.D., Prof. of Botany, Iowa State College of Agriculture and 
Mechanic Arts.

1033. Sawer, E.R. 1911. Cedara memoirs on South 
African Agriculture. Vol. II. Containing reports on feeding 
crops and livestock experiments in South Africa. Natal/
Pietermartizburg, South Africa. 371 p. See p. 131, 177, 183-
218. Report X. The Legumes as Grain and Oil Crops: Soya 
Beans. [15 ref]
• Summary: A superb, early overview of soybeans and their 
uses in South Africa and England. Contents: An agricultural 
romance. Early experiments with the soya bean [in Europe 
and South Africa]. Export trade from Manchuria. The 
course of prices. Consumption in Great Britain. Botanical 
character. The commercial aspect. History of the oil market 
during 1910. The adaptability of the bean. Germination 
of seed. Climatic requirements. Classifi cation of varieties. 
Variety tests at Cedara: Black seeded (Buckshot and Nuttall 
tested in 1906), brown seeded, green seeded (Samarow and 
Guelph), yellow seeded (Mammoth and Hollybrook, planted 
Nov. 1908). The cultivation of the crop. Times of planting. 
Distances of planting. Manure experiments at Cedara. 
Nodule formation and composition of the plant. Harvesting 
soya beans. Storage of seed. Comparative yields of grain. 
Soya bean oil. Uses of the oil [for cooking, paint, soap, etc.]. 
Soya beans as human food (incl. natto, tofu, miso, yuba, 
shoyu {p. 209-11}). Digestion experiments [on humans in 
Japan]. Milling experiments. Soya beans as stock food and 
fertiliser. Live-stock experiments. Soya cake as fertiliser. 
Soya bean as green forage.
 Concerning industrial utilization: The Vice-Consul-
General at Yokohama writes that “the annual value of 
fertilisers employed in this country (Japan) amounts on an 
average to about £8,000,000 represented in equal proportions 
by artifi cial fertilisers and soya bean cake.” The year 1908 

was exceptional, however, in that the value of the bean cake 
was 3.5 times that of the artifi cial fertilizers (p. 184).
 During 1910 the linseed oil reached its highest price in 
50 years (p. 190). Soya oil, now produced in large amounts 
in Manchuria after the Russo-Japanese war took its place. It 
was used in making paints, candles, and soaps.
 Concerning germination (p. 191): At Cedara: “The 
fi rst crop was planted in 1903, and a maximum yield of 
920 lb. of grain obtained per acre. In the following season, 
characterized by unfavourable weather conditions, the 
heaviest yield on a new series of plots was 780 lb. per acre. A 
third season’s trial on the same ground, however, witnessed 
a marked increase with local seed, the heaviest crop totalling 
1,252 lb. of grain.”
 Concerning soybean cultivation in British colonies 
in Africa (p. 192): “Early last summer the late Sir Alfred 
Jones shipped to West Africa soya beans for experimental 
purposes, and it was subsequently reported by Mr. A.G. 
Turner, who was entrusted with a special mission to 
encourage this culture on the west coast, that the soya bean 
could be successfully cultivated throughout the Gambia, 
Sierra Leone, Nigeria, and the Gold Coast Colony, but that 
the yield to the fi rst experiment had only been from six to 
eight bushels per acre, there having been a considerable loss 
owing to faulty germination. Later results, however, were 
phenomenally successful.”
 Concerning soybean trials in South Africa (p. 192-93): 
“During the past year favourable results have been received 
from Umzinto [from Messrs. Archibald and Co., 52 miles 
south of Durban; elevation 300 feet], Nel’s Rust Estate [64 
miles north of Durban; elevation 2,710 feet], Nottingham 
Road [elevation 4,807 feet], and Naval Hill [Mr. J.R.T. 
Clouston of Garrow planted a few acres in 1908], Colenso 
[elevation 3,200 feet], and Cedara [82 miles by rail from 
Durban; elevation 3,540 feet; a number of varieties were 
tested in 1906] in Natal; and from Barberton and Pretoria in 
the Transvaal.”
 Concerning comparative yields (p. 203): “As a grain 
producer, the soya bean compares very favourably with other 
leguminous crops, such as fi eld beans, peas, etc. At Cedara 
no other legume has produced, with chemical manures only, 
so heavy a yield of seed; and no other legume, except the 
lupine, has showed itself so much to be depended upon as a 
grain producer.” “Land that will produce 10 muids of maize 
per acre should yield at least six muids of beans after the 
second year’s cultivation,...”
 Concerning uses of the oil (p. 209): “Soya bean oil 
has been found eminently suitable for the soap-makers’ 
purpose on account of its low content of free fatty acids and 
of unsaponifi able matter or impurities. In the latter respect 
it has been shown superior to any of the other oils or fats 
of commerce, whether of vegetable or animal origin. The 
glycerine, which is secured as a by-product of soap and 
candle manufacture, is subsequently distilled for explosives, 
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such as dynamite, blasting gelatine, cordite, etc., and for 
various purposes in the arts, for fi lling gas-metres, for the 
manufacture of inks, printers’ rollers, etc. The residue from 
the distillation of glycerine is used in the manufacture of 
boot blacking.”
 Concerning human digestion experiments (p. 212): “The 
general opinion of Japanese investigators, and others familiar 
with Oriental dietetics, is that the protein in articles of food 
prepared from soya beans is in a very available form, and 
that these preparations are most valuable foods.”
 Five photos show various men standing in a crop of soya 
beans and in some of the variety plots at Cedara (1909-11). 
An illustration (line drawing) shows a curing frame for soya 
beans.
 Tables show: (1) Yields in lb. per acre of soya beans 
sown at different times, during 3 years (19-3-04 to 1905-
06). For each year is given: Date of sowing, date of harvest, 
yield of grain and straw, and manures used (superphosphate, 
gypsum, and potash). The variety tested was Henderson’s 
Early Green (Guelph) (p. 198). (2) Results of manure 
experiments with soya bean (Early Green) in lb. per acre. 
Sown 4 Nov. 1904. Harvested 13 March 1905. Increasing 
yields “may be attributed to the association of nitro-bacteria, 
the benefi ts of constant cultivation, and the accumulation of 
humus and residues of fertilizers” (p. 200). (3) Feeding value 
of soya bean cakes for manure, based on experiments by 
Messrs. Lever Bros., Port Sunlight, Liverpool (p. 215).
 Note 1. This is the earliest document seen (Oct. 2017) 
that mentions the use of a soy oil or a soy oil derivative 
(glycerine) in making printing inks.
 Note 2. This is the earliest document seen (May 2004) 
that mentions the use of soy oil to make candles (one of two 
documents).
 Note 3. This is the earliest document seen (Oct. 2017) 
concerning the use of soy oil (or the glycerine derived from 
it) to make explosives.
 Note 4. The next section of this report (p. 218+) is about 
ground nuts (Arachis hypogoea). Address: Director, Div. of 
Agriculture and Forestry, Natal; Principal, Cedara School 
of Agriculture; Formerly Asst. Secretary of Agriculture, 
Southern Rhodesia.

1034. Simmons, W.H.; Mitchell, C. Ainsworth. 1911. Edible 
fats and oils: Their composition, manufacture, and analysis. 
London: Scott, Greenwood & Son. viii + 150 p. Illust. Index. 
22 cm. [1 soy ref]
• Summary: The Preface notes that previously butter, lard, 
and drippings were the principal food fats, but with the 
introduction of margarine in 1872 by Mège-Mouries, many 
new vegetable fats and oils have found their way into the 
human diet, and the cost of food fats has been reduced. “The 
popular prejudice against artifi cial butters has now been 
largely dissipated...”
 Chapter 2, titled “Raw materials used in the manufacture 

of edible fats and oils” includes sections on “arachis oil 
(earth-nut or pea-nut oil), sesame oil, and “soya bean oil” 
(p. 20). The latter, which is generally pressed from the soya 
bean in China, “is now coming extensively into use, and is 
already employed for culinary purposes.” A table, based on 
De Negri and Fabris, shows the following: Specifi c gravity 
at 15ºC: 0.9242. Saponifi cation value: 191. Iodine value: 
121.3. Shea butter, mowrah-seed oil, and margosa oil, all 
recently discovered, are sometimes used in the production of 
“vegetable butter.”
 Chapter 7, titled “Salad oil” contains long sections on 
arachis oil (p. 77-78; the chief center of the industry is at 
Marseilles, in southern France), and sesame oil (p. 79-80; 
it is also called teel oil and gingelly oil, and in commerce 
is sometimes known as “French salad oil. It contains a 
phytosterol named sesamin and a phenol named sesamol).
 Note: Charles Ainsworth Mitchell was born in 1867. 
Address: 1. B.Sc. (Lond.), F.C.S.; 2. B.A. (Oxon.), F.I.C. 
Both: London.

1035. Stuart, George A. 1911. Chinese materia medica: 
Vegetable kingdom. Shanghai, China: American Presbyterian 
Mission Press. 558 p. See p. 189-96, 411. 23 cm. Reprinted 
in 1928 in Shanghai at the Presbyterian Mission Press. 2nd 
rev. ed. by Ph. Daven Wei (18 July 1969, in Taipei, Taiwan). 
[6 ref]
• Summary: Below the title is written: “Extensively revised 
from Dr. F. Porter Smith’s work.” This excellent book 
contains good summaries of the information on soyfoods 
found in the famous Pen-ts’ao kang-mu (1578-1597) by Li 
Shih-chen. Rev. Stuart, a physician (M.D.), minister, and 
missionary in China, adds a number of observations on 
medicinal properties ascribed to these foods by the Chinese. 
He began to write this revision of Dr. Smith’s 1871 work 
in 1900 when the Boxer trouble (movement) drove him to 
Shanghai. He died shortly before the work was published 
and before he was able to fi nish the Preface. The section 
on the soy bean (p. 189-96) begins: “Glycine hispidia [sic, 
hispida].–(Ta-tou), (Shu), (Jên-shu), (Jung-shu), (Shih-tou), 
(Hei-tou), (Huang tou) (Chinese characters given before each 
term). This is the same as Soja hispidia [sic, hispida] and 
Dolichos soia [sic, soja], and is the Chinese and Japanese 
soy bean. It has been known in China from ancient times, 
and has always been considered by the Chinese as the 
most important of the cultivated leguminous plants. A very 
large number of varieties is found throughout the Empire, 
especially in the north. The name ‘great bean’ applies to 
the plant, not to the seeds, as these are quite small. It is 
employed in China and Japan in the preparation of three 
products which are of almost universal use in oriental 
cookery. These are ‘bean oil,’ ‘bean-curd,’ and ‘soy.’ 
There are many varieties of this bean, which the Chinese 
distinguish by the color of the seeds; these being black, 
white, yellow, gray, azure, and spotted.”
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 “The black sort [of soybean] is used in medicine, and the 
yellow is especially valued in the preparation of bean-curd 
[tofu] and soy [sauce]. The black kind is not used much as 
food as it is thought to render the body heavy. The Chinese 
regard those things which give lightness to the body with 
more favor than those which promote fl esh and sluggishness. 
The characters (Shu) (three separate Chinese characters are 
given) are the classical name, while (Jên-shu) and (Jung-shu) 
(Chinese characters given before each) are equally ancient 
compound names for this plant. (Chinese characters given) 
(Shih-tou), ‘bean-relish bean,’ indicates its use in making 
the bean relish and soy [fermented black soybeans and soy 
sauce].
 “Medicinally, the black beans are considered to have 
much value. Their frequent use is thought to have a most 
benefi cial effect upon the body, giving strength and vigor, 
albeit with heaviness. This latter fact is the only objection 
offered to the use of these beans. They are regarded as an 
admirable counter-poison against most of the vegetable 
poisons, such as Aconite and Croton tiglii. Carminative 
and quieting properties are also ascribed to them. They 
are prescribed in a large number of diffi culties, notably 
post-partum and sexual disorders; but as they are always 
in combination with other active drugs, it may be readily 
supposed that the beans play no very important part in these 
prescriptions. The green bean hulls, 1317, chewed into a 
pulp, are applied to small pox ulcers, corneal ulcer, and the 
excoriation produced in children by urine. The bruised leaves 
of the plant are used as a local application in snake bite. 
The fl owers, 1310, are used in blindness and opacity of the 
cornea.”
 “The bean sprouts, called (Ta-tou huang-chüan) and 
(Tou-nieh) (Chinese characters are given before each term) 
are also mentioned in the Pentsao. Bean-sprouts (Chinese 
characters are given, Tou-ya) are a common article of diet 
with the Chinese, but these former are made with the black 
bean and are especially used in medicine. Li Shih-chen gives 
the following method of preparation: “On a water day (Three 
Chinese characters) soak black beans in clear water, and after 
the sprouts have grown, take off the hulls and dry the sprouts 
in the shade.” Their medical properties are considered to be 
laxative, resolvent, and constructive. They are reputed to 
have special infl uence upon the growth of the hair, and to be 
curative in ascites and rheumatism.
 Note 1. This is the earliest English-language document 
seen (Jan. 2013) that uses the term Ta-tou huang-chüan or 
the term Tou-nieh to refer to soy sprouts.
 Note 2. Webster’s Dictionary defi nes ascites 
(pronounced uh-SAIT-ez, and fi rst used in the 14th century) 
as “accumulation of serous fl uid in the spaces between 
tissues and organs in the cavity of the abdomen.”
 “The yellow variety of beans is also given a separate 
discussion in the Pêntsao. As was before said, these are 
used for the most part in the preparation of bean oil, bean-

curd, and soy [sauce]. The beans and pods of this variety 
are larger than those of the black kind, and in the green state 
they are highly esteemed by the Chinese as an article of food 
[green vegetable soybeans]. But they are also considered 
‘heavy,’ and if partaken of too freely they are thought to 
produce jaundice. They are considered to be carminative 
and deobstruent, and are recommended in ascites. Locally 
they are applied to smallpox ulcers. The ashes of bean stalks 
are specially recommended as an application to unhealthy 
granulations in hemorrhoids (possibly fungous growths of 
the anus).
 “The [soy] oil, (Chinese characters for bean + oil) 
(Tou-yu), is considered to be very slightly deleterious, and 
is used as a local application to ulcers and skin diseases, 
and for removing bandoline (defi ned by the Oxford English 
Dictionary as “a gummy preparation for fi xing the hair or 
a moustache” and in use by 1846) from the hair. This oil is 
manufactured in large quantities, especially in Manchuria, 
and is shipped to every part of China. It is used as food, 
chiefl y by the poorer people, and was formerly used as a 
burning oil; but kerosene has now almost superseded it for 
this latter purpose. It is usually dark colored, and has a not 
very pleasant odor.”
 On page 411 we read: “Soja hispida–(Chinese characters 
for white + bean) (Pai-tou). Also called (Chinese characters 
are given) Fan-tou. This is a small bean, a variety of Glycine 
hispidia [sic, hispida], the stalks of which, when young, are 
eaten as a pot-herb. The bean is sometimes used to make soy 
[sauce] and bean-curd, and is eaten boiled and as a congee. 
It is considered to belong to the kidneys, therefore those 
suffering from diseases of this organ should use it. The bean 
is regarded as very nutritious, and both it and the leaves 
benefi t the viscera.”
 Note 3. Congee is rice cooked with excess water to 
make a porridge. In China, there are many types of medicinal 
congee (jook) containing grains, vegetables or herbs, eggs, 
meat, etc. See: Flaws, Bob. 1995. The Book of Jook: Chinese 
medicinal porridges. Boulder, Colorado: Blue Poppy Press. 
$16.95. Address: Rev., M.D., Shanghai, China.

1036. Stuart, George A. 1911. Chinese materia medica: 
Vegetable kingdom. Bean relish (Document part). Shanghai, 
China: American Presbyterian Mission Press. 558 p. See p. 
191-93. 23 cm. [2 ref]
• Summary: “Bean relish (Salted beans) (Chinese characters 
given) (Ta-tou-shih) is a product much valued by the 
Chinese. The meaning of the character (Shih) is diffi cult to 
render in English. It refers to salted and fermented beans, 
and is applied to both the prepared beans themselves and to 
other preparations made from them, some of which are in 
liquid form. For this last reason, this character is sometimes 
thought to refer to ‘soy.’ But the term ‘relish’ will be used 
for this product to distinguish it from soy, which will be 
found described a little later. T’ao Hung-ching (V Century) 
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says that Puchou in Shansi and Shenchou in Honan were 
places noted for the excellence of this product. He says that 
at Shenchou there is produced a liquid bean relish which in 
10 years will not spoil, but for medical purposes it is not so 
good as other kinds, as no salt was used in its manufacture. 
On the other hand, Meng Shen (VII Century) says that the 
Shenchou liquid bean relish is better than the ordinary kind. 
He gives its composition as follows: ‘Use Hispidia [sic, 
Hispida] beans which have been fermented, fi rst steaming 
them soft. To each peck add of salt four pints, pepper 
(Chinese characters given), four ounces. In the spring time, 
let stand three days; in summer, two, when it will be half 
ripe. Then add fi ve ounces of ginger (Chinese characters 
given), and let stand to clarify. Use only the clear part.’ Li 
Shih-chen says: ‘All sorts of beans can be used in making 
this product, but that made from the black bean is used in 
medicine. There are two kinds of this relish: one called 
insipid relish (Tanshih, Chinese characters given), and the 
other salty relish (Chinese characters given, Hsien-shih). The 
liquid form of the former is the one most used in treating 
diseases. To make this, in the sixth month take two or three 
pecks of the black Hispidia beans, wash clean and soak in 
water over night. Drain off the water and steam soft. Spread 
out upon matting, and after it has become slightly cool, cover 
with artemisia stalks. Examine it every three days to note 
the process of fermentation. The layer of Mycoderma which 
grows on top should not be allowed to become too thick. 
When suffi ciently fermented, take out and dry in the sun 
and sift clean. Use clean water and mix into a half-dry-half-
moist condition, just so that the juice will exude between the 
fi ngers when the material is squeezed in the hand. Put into 
an earthenware jar and pack fi rmly, cover with a layer of 
mulberry leaves three inches thick, and seal up with clay. Set 
the jar in the sun every day for seven days. Then take out and 
dry for a little while in the sun, and again moisten with water 
and repack in the jar as before. This do seven times, and then 
boil again, spread on matting, dry with fi re, pack again into 
the jars, and seal up for future use.’
 “’The method of making the salty relish is as follows: 
Take one peck of Hispidia beans and soak them in water 
three days. Wash, steam, and spread out in a store room, and 
when they have fermented, take them up, sift them clean 
and wash in water. For every four catties take one catty of 
salt, half a catty of shredded ginger, and of peppers, orange 
peel, thyme, fennel, and apricot kernels, a suffi cient quantity. 
Put all into an earthen jar and cover with water to the depth 
of an inch. Cover with bamboo skin, and seal up the mouth 
of the jar. Place in the sun for one month, when it will be 
fi nished. To prepare the liquid bean relish, between the tenth 
and fi rst moons take three pecks of good salted beans. Boil 
fresh hempseed oil until it smokes; then put in the beans and 
cook thoroughly. Spread the mixture out on matting and dry 
in the sun. When it is dry, steam again. Repeat this process 
three times, and then add a peck of white salt and pack all 

well together. Pour on hot water and percolate three or four 
gallons. Put into a clean caldron and add pepper, ginger, 
onion, and shredded orange peel, and boil all together until 
it is evaporated one-third. Then put into a whole vessel and 
let stand, and it will develop an exceedingly fi ne fl avor.’ In 
addition to the bean relish several other kinds are made, such 
as bran relish, melon relish, and soy relish; but these are for 
food and are not used in medicine.
 “These salted beans and their derivatives are used 
medicinally in various ways. The insipid relish is used in 
the treatment of colds, headache, chills and fever, malaria, 
noxious effl uvia, irritability, melancholy, decline, diffi cult 
breathing, painful and cold feet, and for the destruction of 
poisons in pregnant domestic animals. In the treatment of 
fevers and perspirations, it should be cooked into a paste. 
For driving away melancholy, the uncooked article should 
be made up into pills and taken. For chills and fever, colds 
on the chest, and for ulcers, it is boiled and eaten, as it also 
is in the case of dysentery and colic. It may also be used for 
the treatment of ague, bone disease, poisons, marasmus, and 
dog bite. It is useful in expelling gas, benefi ting the internal 
organs, treating colds and cold poisons, and for nausea.
 “The Puchou relish has a very salty and cooling taste. 
It corrects irritability, fever, poison, cold, and decline. It 
benefi ts all of the internal organs, is diaphoretic, opens up the 
passages, destroys astral infl uences, and clears the breathing 
(‘opens up the nose’). The Shenchou liquid relish also allays 
irritability and feverishness. These are employed medicinally 
in obstinate dysentery, hematuria, locomotor ataxia, (Chinese 
characters given, Shou-chio-pu-sui), excessive hemorrhage 
in abortion, threatened abortion, diffi cult labor, tinea, 
venereal sores, stings of insects, scorpion bites, horse bites 
(anthrax?), wine drinkers’ disease, foreign objects in the eye, 
and thorns in the fl esh.”
 Note 1. This is the earliest document seen (Oct. 2008) in 
which soybeans are referred to as “Hispidia beans.” The term 
is used three times.
 Note 2. This is the earliest English-language document 
seen (Nov. 2011) that mentions unsalted / bland fermented 
black soybeans, which it calls “insipid relish (Tanshih,” 
Chinese characters given).
 Note 3. This is the earliest English-language document 
seen (Nov. 2011) that uses the term “bean relish” or the term 
“Ta-tou-shih” or the term Hsien-shih to refer to fermented 
black soybeans. Address: Rev., M.D., Shanghai, China.

1037. Stuart, George A. 1911. Chinese materia medica: 
Vegetable kingdom. Bean ferment (Document part). 
Shanghai, China: American Presbyterian Mission Press. 558 
p. See p. 193-94. 23 cm.
• Summary: “Bean Ferment.–(Chinese characters given) 
(W.-G.: Tou-huang; pinyin: douhuang = bean + yellow). This 
is the fermentation pellicle (Mycoderma) which forms on the 
top of fermenting beans, as the mother-of-vinegar forms on 
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the top of vinegar in its process of preparation. The pellicle 
contains, in addition to the mycetes of fermentation, various 
kinds of moulds and mildews.” To make the product, “Take a 
peck of black beans and thoroughly steam them. Spread upon 
matting and cover with artemisia stalks, as in the process 
of preparing soy [sauce]. When the pellicle is formed on 
top, take it off, dry in the sun and powder, when it is ready 
for use. The taste is sweet and cooling, and the substance 
is non-poisonous. It is specially recommended in the 
treatment of rheumatism, especially that of the knees, for the 
insuffi cient action of the fi ve viscera, spleen, and stomach, 
giving strength to the body, lubricating the muscles and skin, 
improving the complexion, invigorating the marrow, and 
toning up the system generally, enabling one to eat fats. It is 
sometimes combined with pork fat and made into pills for 
producing fl esh. A hundred pills should be take at one time. 
Fat people should not use this substance. Chewed into a 
paste and applied to eczema, it proves very effi cacious.”
 Note 1. This is the earliest English-language document 
seen (Oct. 2012) that contains the term “Bean Ferment” or 
the Chinese term or characters “Tou-huang” or the word 
“pellicle” or the term “fermentation pellicle” or the word 
Mycoderma, which it uses to refer to a fermented specialty 
soyfood.
 Note 2. Eczema, a skin disorder, was later recognized to 
be, in many cases, an allergic reaction. Address: Rev., M.D., 
Shanghai, China.

1038. Stuart, George A. 1911. Chinese materia medica: 
Vegetable kingdom. Bean curd (Document part). Shanghai, 
China: American Presbyterian Mission Press. 558 p. See p. 
194-95. 23 cm.
• Summary: “Bean curd.–(2 Chinese characters given = 2Cc) 
(Tou-fu). The method of making bean curd had its origin in 
the Han dynasty, during the reign of Huai Nan Wang (A.D. 
23), at Liuan. All sorts of black beans, yellow beans, white 
beans, clay beans, green beans, and peas can be used in its 
preparation. The process of manufacturing is given in the 
Pêntsao as follows: ‘Wash the beans and crush them in 
water. Skim off what fl oats, and boil. Make a natron [sodium 
carbonate] solution, or a decoction of the leaves of Shan-fan 
(2 Cc), Symplocos prunifolia, or use sour soy vinegar, and 
add to the beans. Heat all together in a cauldron. Afterwards 
pour into a large jar in which has been placed powdered 
gypsum and mix well together.
 “What will be produced is a saltish, bitterish, sour, 
acrid mixture, and what congeals upon the surface of the 
compound is to be taken out and dripped clean of the other 
solution. This is bean-curd.’ The taste is sweet, alkaline, 
and cooling. It is considered to be slightly deleterious. It is 
thought that the ingestion of bean curd prevents the curing 
of diseases, but if carrots are put with the bean curd, this 
action is prevented. It is reputed to be benefi cial to the 
internal organs, improving the breath, harmonizing the 

spleen and stomach, removing fl atulence, and expelling evil 
gases from the bowels. Used warm it disperses subcutaneous 
hemorrhage. It is prescribed in chronic dysentery, 
ophthalmia, swellings, and drunkenness.”
 Note: This is the earliest document seen (Oct. 2020) 
that mentions the word “fl atulence” in connection with soy. 
Address: Rev., M.D., Shanghai, China.

1039. Stuart, George A. 1911. Chinese materia medica: 
Vegetable kingdom. Soy [Chinese miso and soy sauce] 
(Document part). Shanghai, China: American Presbyterian 
Mission Press. 558 p. See p. 195-96. 23 cm.
• Summary: “Soy.–(Chinese character given) (Chiang). 
Common names are (Chinese characters given) (Chiang-
yu [soy sauce]) and (Chinese characters given) (Shih-yu 
[fermented black soybean sauce]). Li Shih-chen says that 
the Chinese name indicates the power of this substance to 
counteract the poison which may exist in food. Several forms 
of soy exist, such as fl our soy, made of wheat or barley fl our; 
sweet soy, of similar composition, but varying slightly in the 
method of manufacture; and bean soy, made of various kinds 
of beans, but more particularly of the Hispidia [sic, Hispida] 
bean. One method of manufacture is as follows: ‘Take of 
Hispidia beans three quarts, and boil in water. Mix with 
twenty-four catties of fl our and allow to ferment. To every 
ten catties of the mixture take of salt eight catties, of well 
water forty catties; mix and allow to stand until it is ripe.’
 “Several other methods of manufacture are given in 
the Pêntsao, differing in various respects from this, but 
the method here given will suffi ce to illustrate the mode of 
manufacture. Soy is a black, thin liquid, having an agreeable 
saltish fl avor, and frothing up of a yellow color when even 
slightly shaken. It is the universal sauce of the Chinese 
and Japanese, and is largely exported to India and Europe 
as a convenient menstruum for other fl avoring substances 
used as condiments. In China it is both made in large 
quantities by shops and in smaller quantities by domestic 
manufacture. It is considered to provoke the appetite and to 
correct any injurious qualities of food. It is laxative, cooling, 
and antidotal to various poisons, according to Chinese 
estimation. It is often applied to burns, scalds, eczema, and 
leprous sores. Its use is considered benefi cial in threatened 
abortion and the hematuria of pregnancy.
 “Two other kinds of soy are mentioned in the Pêntsao, 
each made from the seeds of different species of elm tree. 
One is called (Yü-jên-chiang) and the other (Wu-i-chiang) 
(Chinese characters given before each term). In regard to 
these two terms for elm, see the article on Ulmus. Both these 
kinds of soy are considered to be laxative, diuretic, and 
anthelmintic [expelling or destroying parasitic worms esp. of 
the intestine]. They should not be used to excess, as they are 
considered to have some deleterious properties.”
 Note: This is the earliest document seen (Oct. 2020) 
stating that soy sauce is used to treat eczema, a skin disorder. 
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Address: Rev., M.D., Shanghai, China.

1040. Ward, Artemas. 1911. The grocer’s encyclopedia–
Encyclopedia of foods and beverages. New York, NY: 
Published by the author. 748 p. Illust. (color). 29 cm.
• Summary: Soy-related entries: Bean (p. 49-54): “The bean 
of European history is the Broad or Windsor variety,...” “The 
principal beans of United States cultivation are the Kidney 
and Lima, both of them believed to be native to South 
America.
 “The Kidney Bean is the Haricot of the French and in 
Great Britain is sometimes called the French bean.” The 
many varieties can be classifi ed into “tough podded” and 
edible podded.” “The ‘tough podded’ class produces the 
bulk of the dried beans of commerce, variously known as 
‘Kidney Beans,’ ‘Navy Beans,’ ‘Marrow Beans,’ ‘Black 
Beans,’ ‘Turtle Beans,’ etc., in many colors, shapes and 
sizes.” “’Flageolets’ are cultivated with special regard to 
the consumption of the fresh seeds or beans.” To the “edible 
podded” class of kidney beans belong Wax or Butter Beans, 
the Cranberry Bean or Red Speckled Bean, String Beans, 
Snap Beans, French Beans. “Pea Beans are the Cowpeas of 
the agriculturist.” “Among numerous other ‘special’ varieties 
are the Soy Bean (which see), Asparagus Bean, Frijole, Lab-
lab (or Egyptian Kidney), Red Bean [Azuki?], and Scarlet 
Runner.” Asparagus Beans are known as Tou Kok by Chinese 
gardeners in California.
 “Catsup, Catchup, Ketchup: a word derived from 
the name of an East Indian pickle, which was formerly 
applied specifi cally to the boiled spiced juice from salted 
mushrooms, but is now freely attached to various sauces 
(sold both bottled and in bulk) which consists of the pulp–
bottled, strained and seasoned–of various fruits, as tomatoes, 
green walnuts, etc.” Note 1. At “Catchup” and “Ketchup” we 
are told to see “Catsup.”
 Locksoy ([Lock Soy], p. 346): “Rice boiled into a paste 
and drawn into threads, imported from China. It is used to 
thicken soups.”
 Nuts (p. 412-13): A table shows the nutritional 
composition of all major American nuts, including almonds, 
chincapin [chinquapin] or water chestnut, chufa (earth 
almond), cocoanut, peanut, and peanut butter. “Many special 
nut foods, such as malted nuts, meat substitutes, etc., have 
been devised and extensively advertised by manufacturers 
for general dietetic use and for the special needs of 
vegetarians and fruitarians. It is said that some of these 
products contain soy beans, but apparently the peanut is very 
important in their composition.
 Sauces (p. 552-53): In bottled sauces, vinegar is the 
most common liquid ingredient. “Commercial sauces of the 
Worcestershire kind, if of good quality, generally have Soy 
(which see) as their chief character ingredient. A typical 
formula of Worcestershire-style includes, in addition to 
Vinegar and Soy, a considerable percentage of lime juice, 

onions and tamarinds and small quantities of garlic, fi sh 
(as anchovies or pickled herrings), red chilies and spices. 
The product, after cooking, is strained through fi ne hair 
sieves. Leicester Sauce resembles Worcestershire in general 
characteristics but is less pungent.”
 Soy (p. 576-577): “A brown sauce, valuable to the 
commercial sauce market, made from the Soy Bean, a native 
of Southeastern Asia [sic] and widely grown in China and 
Japan. The beans are boiled, mixed with ground wheat or 
other grain, salt, etc., and allowed to ferment for a month 
or 6 months. The liquid is then strained off and clarifi ed. 
Molasses is frequently added. In appearance it resembles 
Worcestershire Sauce, of which it is an important ingredient. 
It should not be too salt [salty] or too sweet, and although 
thick and syrupy, should be clear. When shaken in a bottle 
or glass it should, if it is genuine, leave a bright yellow 
fi lm on the glass. Being a very desirable article, it is often 
counterfeited.”
 Soy bean (p. 577): “Commercial and government 
circles, both in Europe and this country are devoting 
increased attention to the cultivation of the Soy Bean as a 
food product, as it contains a large percentage of protein and 
a fair amount of fat, thus resembling meat in general nutritive 
value. The cell-walls of the raw bean are very tough, but 
thorough cooking makes it readily digestible. Boiled with 
bacon and other fatty broths until soft and then seasoned, the 
result is a vegetable dish very pleasing to the average palate. 
If the beans are dry, a preliminary soaking to remove the 
skins is necessary.
 “The Soy Bean is largely consumed in Japan, China 
and other parts of Asia as an adjunct to rice and other foods, 
taking the place of meat in the popular dietary. It is most 
popular in these countries in fermented form, the best known 
types being Shoyu or Soy Sauce; Tofu, a kind of cheese; 
Miso, Soy Bean ‘Milk’ [sic]; Yuba, the evaporated product 
of ‘Miso” [sic], and Matto [sic, Natto], a product obtained 
by simple fermentation of the boiled beans. The various 
degrees and styles of fermentation serve the double purpose 
of rendering the beans more easily digestible and producing 
new fl avors, just as by the fermentation of milk and cream 
we produce the different fl avors of cheese.
 Note 2. This is the earliest English-language document 
seen (Aug. 2013) that uses the term “Soy Bean ‘Milk’” 
(regardless of capitalization) in to refer to soy bean milk.
 “The plant is an annual, growing chiefl y in bush form...” 
The different varieties are classifi ed principally by the color 
of the beans: “Black, Yellow, White and Brown,... Types of 
all these four classes are grown to some extent in Germany, 
Austria, and Switzerland, and the fi rst three also in this 
country, in North Carolina and other Southern States. Under 
favorable conditions a single plant may bear a hundred or 
more pods.
 “Because of the fact that the beans contain little if any 
starch, they have been recommended as a desirable food 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    521

© Copyright Soyinfo Center 2021

for diabetics, and Soy Bean Bread and Soy Bean Meal are 
prepared for that purpose in Paris. The dried beans are also 
used in Switzerland and elsewhere as a coffee substitute.” An 
illustration shows the top of a soy bean plant, with leaves, 
pods, and fl owers.
 Note 3. This book is full of fascinating information 
about the food system in the USA in 1911, with entries 
such as cold storage (fi rst attempted in 1860, it has grown 
to extraordinary proportions), coloring matter (great 
improvements, no longer harmful), ice and refrigeration 
(ice manufacture dates from about 1870; today nearly 200 
companies produce ice for general sale, mostly using the 
compressor and anhydrous ammonia). Dictionary of food 
names in fi ve languages (English, French, German, Italian, 
and Swedish, p. 710-724) and a dictionary in English of 
“Culinary and bill-of-fare terms” (p. 741-45). Note: Soy is 
not mentioned in either the dictionary or the list of terms.
 Note 4. The author, Artemas Ward, lived 1848-
1925. His father was Henry Dana Ward (1797-1884), his 
grandfather was Thomas Walter Ward (1758-1835), and his 
great-grandfather was Artemas Ward (1727-1800), the fi rst 
Commander-in-Chief of the colonial troops before the arrival 
of George Washington (a little-known Virginia planter) on 3 
July 1775. Thereafter he served as second in command after 
Gen. Washington and was a Major General in the American 
Revolutionary War. Address: Formerly (from 1874) founder 
and editor of The National Grocer, 30 Union Square, New 
York.

1041. Wehmer, Carl. 1911. Die Pfl anzenstoffe–Botanisch-
systematisch bearbeitet: Chemische Bestandteile und 
Zusammensetzung der einzelnen Pfl anzenarten, Rohstoffe 
and Produkte. Phanerogamen [Vegetable materials–
Organized according to systematic botany: Chemical 
constituents and composition of the various plant species, 
raw materials and products. Phanerogams]. Jena, Germany: 
Verlag von Gustav Fischer. xvi + 937 p. See p. 362-63. 814. 
Index. 26 cm. [28 ref. Ger]
• Summary: The entry for each plant species is accompanied 
by an extensive bibliography, which is hard to use because 
most journal titles are abbreviated, but spelled out only at the 
beginning of the book. The entry for the soybean reads: 903. 
Glycine Soja Sieb. (Soja hispida Mnch, Dolichos Soja L.). 
Sojabohne.
 Japan, China, widely cultivated, also in Europe, several 
varieties (white, yellow, black, etc.), numerous forms–Seed 
(Sojabohne) used as a foodstuff, also the source of a fatty 
oil (Sojabohnenöl, Bohnenöl, bean oil; used as a human 
food in China and Japan, also used technically) soy sauce 
(Sojasauce, Shoju).
 Leaves: Gives their composition.
 Seeds: Gives their composition. Oil: Gives its 
composition.
 Minerals in the ash.

 Sprouts. Address: Prof., Dr., Dozenten an der Kgl. 
Technischen Hochschule zu Hannover [Germany].

1042. Hooper, David. 1912. Soy bean in India: Glycine 
hispida. Tropical Agriculturist (The) (Peradeniya, Ceylon) 
38(1):11-15. Jan. 15; 38(2):99-103. Feb. 15. [1 ref]
• Summary: This is a reprint of an article by the same author 
with the same title published in 1911 in Agricultural Ledger 
(Calcutta) No. 3. p. 17-33. Address: Australia.

1043. Li, Yu-ying; Grandvoinnet, L. 1912. Le soja [The 
soybean]. Agriculture Pratique des Pays Chauds (Bulletin du 
Jardin Colonial) 12(106):28-38. Jan. [16 ref. Fre]
• Summary: Contents (continued): Soymilk (continued): 
Chemical properties, composition (comparison with 8 
animal milks–in bar chart form showing protein, lipids, 
carbohydrates, and ash), action of ferments [enzymes] 
and diastases [diastatic enzymes] on soymilk (Action 
des ferments et des diastases sur le lait de soja) (1. The 
lactic ferments {kefi r, yogurt, etc.} act in the same way 
on vegetable milk and on animal milks. 2. The ferments 
of certain European cheeses make analogous vegetable 
cheeses {fromage végétal d’une façon analogue}. 3. Rennet 
coagulates soymilk, but the optimum temperature is a little 
higher than for cow’s milk. 4. The ferments that we have 
extracted from shoyu [Japanese soy sauce] coagulate animal 
milks in the same way as vegetable milk).
 Uses of soymilk (p. 30): They are the same as those of 
the animal milks. We will note, mostly, its use in China as a 
substitute for mother’s milk. (Footnote 1. One of our parents 
was nourished, from the fi rst phase of life, with soymilk. He/
she is now 37 years old and has always been in excellent 
health).
 Residues of the [soy] dairy (residus de laiterie; okara).
 Condensed soymilk (lait de soja concentré). Powdered 
soymilk (lait de soja en poudre). Fermented soymilk (Kefi r, 
yogurt, etc. are increasingly used therapeutically. One can 
compensate for the lack of carbohydrates in vegetable milk 
by the addition of lactose {or levulose for diabetics}). Tofu–
which Li calls Caséo-Sojaïne (fromage de soja)–meaning 
“tofu or soy cheese”: Method of production, coagulants used, 
perfected modern production methods at Li’s factory (In 
this factory, tofu can be made into either non-fermented or 
fermented cheeses. The non-fermented cheeses {Fromages 
non fermentés} are of two types: Fresh and hard/fi rm. The 
fresh are white in color and the consistency of hard-boiled 
eggs. The hard/fi rm are of two types: In diced sheets {salted 
or unsalted}, and in salted, semi-dry pieces/morsels. The 
fermented cheeses {Fromages fermentés} may be of the 
Gruyere, Roquefort, or Camembert types), tofu yields, 
preservation and storage, composition of tofu (compared 
with 4 meats on a moisture-free basic, in bar chart form 
showing protein, lipids, carbohydrates, and ash), digestibility 
of tofu, culinary preparations based on tofu (tofu omelette 
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with egg, smoked tofu with shoyu, tofu pâté, soy sausage–
made like regular sausage except that meat and fat are 
replaced by fresh, hard tofu plus butter or cocoa butter). 
Soy casein (Caséine de soja; for food or industrial uses). 
Contains various tables and charts from other sources.
 Residues of the [soy] dairy (residus de laiterie; okara, 
p. 30-31): After fi ltering the [soy] milk, a slightly fi rm, 
aqueous oilcake remains in the fi lter cloth that is still very 
rich in nutrients (substances alimentaires). According to Dr. 
Bloch, it does not contain any trace of starch (our tests agree 
with this conclusion). Consisting of torn cells emptied of 
the largest part of their content, it would have the following 
percentage composition (see Bloch 1907):
 Protein 0.248, water 88.75, ash 0.36, fat .04, other 10.85.
 “The oilcake (torteau) obtained at the factory of ‘Soy-
Casein’ (Caséo-Sojaine) and analyzed at the municipal 
laboratory of Paris yielded:
 Water 80.04, protein 33, fat 8.44, carbohydrates 22.63, 
mineral salts 4.24.
 “This oilcake was very easily dried to 10% water. The 
milk can only be fi ltered after boiling, thus according to 
Prinsen [Geerligs]:
 Proteins 29.38, oil 12.81, ash 4.66, carbohydrates that 
are convertible to sugar 26.80, fi ber 11.10, cellulose 10.2.
 “The oilcake can be diluted in water. The liquid thus 
obtained is used in grinding to make the second extraction of 
[soy] milk.”
 Soy casein (p. 38): The casein or legumine of soymilk 
can be prepared by precipitation, purifying it by several 
dissolutions and precipitations, and fi nally drying it. One 
obtains a yellowish powder resembling animal casein 
obtained by the same processes.
 It is generally admitted that vegetable albumins have 
a coeffi cient of assimilation greatly inferior to those of 
animal albumins. But confi rmation of this is far from being 
defi nitive. The experiments of Messrs. H. [Henri] Labbé and 
Marchoisne have showed, in effect, that vegetable albumin is 
as well assimilated as animal albumin.
 Legumine is different from animal casein, but the 
differences are of the same order as those which exist 
between the various animal caseins. The differences existing 
between the caseins of the various animal milks have been 
noted by many chemists.
 The casein extracted from soymilk can be used in the 
same applications as casein from cow’s milk. These are of 
two types: food and industrial. For food uses, one can point 
out the manufacture of powders, of lacteal fl ours (farines 
lactées, perhaps wheat fl our enriched with soy casein), of 
whole-grain bread, etc.
 Note 1. This is the earliest document seen (April 
2001), worldwide, that mentions a Western-style soy cheese 
(Gruyere, Roquefort, or Camembert types), or a tofu sausage. 
This is also the earliest French-language document seen that 
mentions soy cheese, which it calls fromage de soja.

 Note 2.
 Note: This is the earliest document seen (April 2013) 
concerning the use of tofu in a second generation product.
 Note 3. This is the earliest document seen, worldwide, 
that mentions powdered soymilk or dried soymilk.
 Note 4. This is the earliest document seen, worldwide, 
that mentions soy kefi r. Address: 1. Counseiller de 1ere 
classe au Ministère de l’Agriculture de la Chine; 2. Ingénieur 
agricole (G.).

1044. Gibbs, H.D.; Agcaoili, F. 1912. Soja-bean curd, an 
important Oriental food product. Philippine J. of Science 
7A(1):47-54. Feb. Section A. [13 ref]
• Summary: Discusses chemical analyses of soybeans, 
method of manufacture of the curd around Manila, and 
adulteration of the product in the locality. “One of the most 
important foods manufactured from the soy-bean is the curd 
which is sold in the form of small cakes. The Chinese have 
introduced and extended the use of this product throughout 
the East, and Bloch [1906] states that there is no Chinese 
settlement without one or two bean-cheese factories.
 “This curd is known by a number of different 
designations. In English it is often spoken of as ‘bean cake’ 
or ‘bean cheese,’ although it is not entitled to the designation 
‘cheese,’ since no ripening process takes place in its 
manufacture... Among the natives of the Philippine Islands 
surrounding Manila, it is called toqua [tokua], a name of 
Chinese origin. In China the substance is known as teou-fou 
and tao-hu and in Japan as topu [sic, tofu].
 “In this district, as far as observation has extended, the 
manufacture is carried on entirely by Chinese practically 
in the manner described by Bloch and Geerligs, except that 
methods have been introduced which border on adulteration 
[sic, with powdered gypsum, which coagulates the soymilk].
 “The soja-bean, Glycine hispida Maxim, is imported 
into the Philippines from southern China in large quantities, 
principally from Amoy and Hongkong. In the markets of 
the latter place they are known as ‘soy-beans’ or pak-tau” 
[“white beans”].
 The author conducted two analyses of baked cakes 
of toqua and found they contained: Moisture: 73.0% and 
72.1%. Protein: 13.88% and 17.56%. Fat: 10.78% and 
10.99%. Ash: 1.2% and 1.27%.
 “The same food product, known locally under the name 
tahuri or tahuli [tofu pickled in brine] is imported from 
southern China in large stone jars. It is preserved by covering 
the cakes with a strong salt solution. During shipment, the 
cakes are somewhat broken, giving to the liquid portion the 
appearance and consistency of an emulsion. The two portions 
of the mixture were analysed separately.” Table III shows 
that the solid and liquid portions of tahuri / tahuli contain: 
Water: 55.76% and 57.86%. Protein: 14.56% and 9.56%. Fat: 
7.12% and 2.09%. Sodium chloride: 12.7% and 16.38%.
 Note: In this book the word tahuri appears 21 times 
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compared with only 6 times for tahuli. 
 A photo shows the inside of a Chinese bean-curd factory 
in Manila, with four people, seated on stools, working at a 
table.
 Note 1. This is the earliest document seen (April 2013) 
that uses the term “soja-bean curd” or the word toqua, or the 
word teou fou (or teou-fou) to refer to tofu.
 Note 2. This is the earliest English-language document 
seen (Oct. 2011) that contains the word tahuri or the word 
tahuli. There is no suggestion that the product is fermented. 
However it is salted, and later documents explain that it is 
pickled / fermented in this salt solution.
 Note 3. This is the earliest English-language document 
seen (Sept. 2006) with the word “Soja-bean” (or “Soja-
beans”) in the title. Address: 1. Assoc. Prof. of Chemistry, 
Univ. of the Philippines. From the Lab. of Organic 
Chemistry, Bureau of Science, Manila, P.I.

1045. Li, Yu-ying; Grandvoinnet, L. 1912. Le soja [The 
soybean]. Agriculture Pratique des Pays Chauds (Bulletin du 
Jardin Colonial) 12(107):120-32. Feb. [12 ref. Fre]
• Summary: Contents (continued): 2. Soy fl our and its 
derivatives: Soy fl our (preparation, chemical composition), 
soy bread (pain de soja), wholemeal bread (pain complet), 
other products based on soy fl our (as biscuits and cakes for 
diabetic diets). 3. Soy oil and by-products of the oil mill: Soy 
oil (physical and chemical properties, usage, price), residue 
of the oil mill: the cake (price, uses). 4. Use of the soybean 
as a legume: Whole soybeans (composition, digestibility), 
soy sprouts (germes de soja), green vegetable soybeans (le 
soja frais). 5. Fermented soy condiments–Solid condiments 
from Japan: Tokyo natto (Le Tokio-Natto, whole fermented 
soybeans, without salt) and Ping-Ming natto. (Le Ping-ming-
Natto; fermented black soybeans with salt, ginger, orange 
rind, etc. A similar product is made in China and called tao-
tche).
 Note 1. This is the earliest French-language document 
seen (Feb. 2004) that uses the term Tokio-Natto to refer to 
natto.
 Note 2. Footnote 2 under Soy bread (p. 122) states: 
“M. Dujardin-Beaumetz, L’Alimentation et les Régimes;” 
Soy bread constitutes a major step forward in the feeding of 
diabetics; it has a long shelf life and a relatively agreeable 
fl avor.
 Note 3. The book referred to here is probably: Dujardin-
Beaumetz, Georges Octave. 1889. “L’hygiène alimentaire: 
Aliments, alimentation, régime alimentaire dans les 
maladies. Deuxième édition revue, corrigée et augmentée” 
[Food hygiene: Foods, feeding, special diets for illnesses. 
2nd ed., revised, corrected, and expanded]. Paris: Octave 
Doin. viii + 239 p. Series: Conférences de Thérapeutique de 
l’Hopital Cochin, 1885-1886. Illust. Address: 1. Counseiller 
de 1ere classe au Ministère de l’Agriculture de la Chine; 2. 
Ingénieur agricole (G.).

1046. Virginia: New U.S. domestic soybean variety. 
Synonyms: Early Virginia Brown, Virginia Early Brown 
(Morse 1927). Virginia Brown (Soybean Blue Book 1947; 
Morse 1948). 1912. Seed color: Brown (olive).
• Summary: Sources: Morse, W.J. 1912. Letter to Miss M.G. 
Austin [USDA BPI], Feb. 10. “The following list represents 
some promising varieties of soybeans grown in quantity at 
the Arlington Experimental Farm and Virginia Agricultural 
Experiment Station in 1911. The varieties are... 32906 
Virginia, 32907 Peking,...” For each a full description is 
given.
 Robert, J.C. 1915. Preliminary report on the economic 
value of the soybean. Jackson, MS: Mississippi Agricultural 
College, Tucker Printing House. 15 p. July 1. See p. 2 
(photo) and 4 (composition table). The soybean variety 
Virginia was grown and tested in Mississippi in 1913 and 
1914. The percentage composition for the two years was as 
follows: Moisture 6.39 / 7.59. Ash 5.35 / 6.00. Fat 17.37 / 
18.45. Protein 40.31 / 40.56. Nitrogen free extract 25.19 / 
22.42. Fiber 5.38 / 4.98.
 Williams, C.B. 1916. “More soy beans for the South.” 
Progressive Farmer. 31:451. April 1. In “the upper Piedmont 
and mountain sections of the South, where the growing 
period is relatively short, the Wilson and Virginia are 
suitable varieties. For hay in any section the Virginia is well 
suited because of the character of its growth. Unfortunately, 
however, at the present time the seed of this latter variety are 
very scarce...”
 Washburn, W.F. 1916. “Soya bean oil.” North Dakota 
Agric. Exp. Station, Bulletin. No. 118. p. 35-42. Sept. See 
p. 41. Series No. 4200. Information about the seed and oil 
of the soybean variety Virginia, grown in Maryland and 
Kentucky, is given.
 Schmitz, Nickolas. 1917. “Soybeans.” Maryland Agric. 
Exp. Station, Bulletin No. 201. p. 131-58. Feb. See p. 140-
42. “This is the most desirable all-around variety tested thus 
far for all sections of Maryland.”
 Morse, W.J. 1918. “The soy bean: Its culture and uses.” 
USDA Farmers’ Bulletin No. 973. 32 p. July. See p. 16. 
“The Virginia on account of its abundant growth and large 
yield of seed makes an excellent forage. It is recommended 
as a suitable variety for hay or ensilage and as such can be 
grown throughout the greater part of the corn belt. Plants 
slender, erect, with vining terminals, maturing in about 125 
days; pubescence tawny; fl owers purple; seeds brown, with 
a brown seed scar, much fl attened, medium small, about 
250,000 to the bushel; oil, 17.8%; protein, 40.2%.”
 Piper, Charles V.; Morse, William J. 1923. The soybean. 
New York, NY: McGraw-Hill Book Co. xv + 329 p. March. 
See p. 169. “Selection from the Morse, 1907 (Fig. 44).” Seed 
size: About 207,300 to the bushel.
 Morse, W.J. 1927. “Soy beans: Culture and varieties.” 
USDA Farmers’ Bulletin No. 1520. 34 p. April. See p. 7, 10. 
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“Early Virginia Brown.–The same as Virginia.” “Virginia 
Early Brown.–The same as Virginia.”
 Morse, W.J.; Cartter, J.L. 1937. “Improvement in 
soybeans.” Yearbook of Agriculture (USDA). p. 1154-89. 
For the year 1937. See p. 1189. Selection by Arlington 
Experiment Farm, 1907.
 Morse, W.J.; Cartter, J.L. 1939. “Soybeans: Culture 
and varieties.” USDA Farmers’ Bulletin No. 1520 (Revised 
ed.) 39 p. Nov. See p. 16. “Virginia–Selection (19186-D) 
from the Morse variety at Arlington Experiment Farm in 
1907. Maturity, about 125 days; pubescence, tawny; fl owers, 
purple, appearing in 50 to 55 days; pods, two- to three-
seeded; seeds, brown with brown hilum, about 3,455 to 
the pound; germ, yellow; oil, 19.82 percent; protein, 40.08 
percent.”
 Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA 
soybean germplasm collection inventory.” Vol. 1. INTSOY 
Series No. 30. p. 18-19. Virginia is in the USDA Germplasm 
Collection. Maturity group: IV. Year named or released: 
1918. Developer or sponsor: USDA. Literature: 04. Source 
and other information: Selected from ‘Morse’ in 1909 at 
the USDA Arlington Farm, Virginia. Prior designation: PI 
19186D. Address: USA.

1047. Li, Yu-ying; Grandvoinnet, L. 1912. Le soja [The 
soybean]. Agriculture Pratique des Pays Chauds (Bulletin du 
Jardin Colonial) 12(108):213-23. March. [7 ref. Fre]
• Summary: Contents (continued): Products and condiments 
based on fermented soybeans. 5. Condiments in paste form 
(Condiments pâteux): Miso (preparation, different varieties 
including white miso, Yeddo miso, Sandai [Sendai] miso or 
red miso, composition of miso {a table based on studies by 
Kellner and König}), Tao-Tjiung (Tou-chiang, doujiang) or 
Chinese-style miso (preparation, properties, composition 
{a table based on analyses by Prinsen-Geerligs}). 
Sauces: Shoyu (Schoyou, soyou, schoyu, or Phek-sze-
You in Chinese; preparation, raw materials used and their 
proportions, formation of molds and koji, fermentation, 
perfection of the fermentation process in an aseptic 
environment using soymilk or soy bouillon inoculated with 
pure cultures), properties of shoyu, chemical composition 
of shoyu (tables show: (1) Composition based on analyses 
by Kellner, Stift, Belohoubeck, Tahara & Kitao. (2) 
Composition and forms of nitrogen according to Suzuki, Azo 
[sic, Aso], and Mitarai (3 tables)), aroma of shoyu (2 tables 
based on analyses by Tahara and Kitao; Belohoubeck found 
two types of microbes in shoyu; the Saccharomyces and 
the bacteria). Chiang-yu (Tsiang-yeou; Chinese soy sauce), 
Ketjap (soy sauce from Java).
 Note: This is the earliest French-language document 
seen (April 2012) that uses the word Schoyou or the term 
Phek-sze-You to refer to soy sauce. Address: 1. Counseiller 
de 1ere classe au Ministère de l’Agriculture de la Chine; 2. 
Ingénieur agricole (G.).

1048. Kuriyama, Masao. 1912. Shôyu oyobi mirin-chû 
ni ganyû suru tôbun no kenshutsu-hô [A method for the 
detection of sugars in shoyu and mirin]. Nogaku Kaiho (J. of 
the Scientifi c Agricultural Society, Japan) No. 116. p. 25-31. 
April 5. [Jap]
Address: Japan.

1049. Indian Trade Journal (The) (Calcutta). 1912. [Soy 
beans in Argentina]. 25(315):48. April 11. Summarized by 
the Bulletin of the Imperial Institute. 1912. p. 493. [1 ref]
• Summary: “Experiments with soy beans in Argentina 
during the past three years have proved successful, leading 
Estancia proprietors [to] inform Mr. A. Grenville Turner [of 
England], who selected the seed, that they intend to grow 
the crop on a commercial scale. The beans, says the Monthly 
Magazine of the Liverpool Chamber of Commerce, will 
be grown in preference to linseed, as a restorative crop, in 
rotation with wheat. As the percentage of oil in soy beans 
varies from 15.8 per cent to 23.20 per cent, enquiries are 
being instituted for seed beans having a high oil content, also 
for early and late varieties, to facilitate harvesting operations 
with other crops. The germinating capacities of soy beans 
vary considerably; all parcels of seed should, therefore, be 
carefully tested for germination before shipment.”
 Note: This is the earliest document seen (May 2009) 
concerning the cultivation of soybeans in Argentina (one of 
three documents).

1050. Blum, L. 1912. Neuere Ergebnisse der Therapie des 
Diabetes mellitus [Recent results of therapy for diabetes 
mellitus]. Therapeutische Monatshefte 26:237-41. April. 
[Ger]
• Summary: Page 241: One of the newer substances is 
the soybean which contains 30-35% protein and only 6% 
carbohydrates. In the form of Sarton it is one of those most 
generally used, along with soy fl our and egg whites. Address: 
PhD. Outside lecturer (Privatdozent), Strassburg.

1051. Li, Yu-ying; Grandvoinnet, L. 1912. Le soja [The 
soybean]. Agriculture Pratique des Pays Chauds (Bulletin du 
Jardin Colonial) 12(109):302-08. April. [2 ref. Fre]
• Summary: Contents (continued): Products and condiments 
based on fermented soybeans (continued): Tuong (an 
Annamese condiment that can replace nuoc mam or fi sh 
sauce; preparation with rice or corn/maize as described by 
Bui), Tao-yu (a condiment widely used in China and Japan, 
as described by Prinsen Geerligs; preparation, properties, 
chemical composition).
 6. Confectionery products (Produits de confi serie): 
Sweet soya preserves made from whole soybeans (Confi ture 
de soja, such as soy-based crème de marron, a chestnut 
cream), soya powder (two types are made at Li’s plant: one 
by drying soy pâté and one by grinding roasted soybeans 
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{par mouture des graines de soja grillées}), soy chocolate. 
At Li’s tofu factory (l’usine de la Caséo Sojaine) near Paris, 
soy chocolate (Chocolat de soja) is prepared using roasted 
soybeans, sugar, and cocoa butter [a pale-yellow, pure edible 
vegetable fat extracted from the cocoa bean]. From these one 
is able to obtain almost the same composition, appearance, 
and fl avor as chocolate. But this product has the advantage of 
containing considerably less toxic theobromine.
 Note. This is the earliest French-language document 
seen (Dec. 2012) that mentions roasted soybeans, which it 
calls graines de soja grillées.
 7. Soya used as coffee (Le soja employé comme café). 
For a very long time, soybean seeds, dried and roasted, 
have been used in certain parts of Europe (Switzerland) 
to replace coffee. By an infusion of these roasted seeds, a 
liquid is obtained which resembles coffee in color and fl avor. 
Moreover, under a different name [Cole’s Domestic Coffee 
Berry, 1892], soybeans have been launched in the United 
States for this usage. This very special use of the soybean 
will be of interest to those who are forbidden to drink coffee, 
for they will now be able to enjoy it in a different way. A 
table shows the composition of Swiss soya coffee, made 
from dried and roasted soybeans, according to Kornauth.
 8. Ferments or starter cultures for fermentation: Kiu-tsee 
(a special ferment from Canton described by M. Daby de 
Thiersant), lactic ferments (fermented soymilks).
 Industrial uses of soybeans: Uses of the oil to make 
soap, wax candles (bougie), paint, or artifi cial rubber. 
Uses of the protein (caséine de soja) to give products 
resembling those made from milk proteins: sojalithe or soy 
stone resembling lactite, insulators for electrical apparatus, 
soy glues, etc. Illustrations (line drawings, p. 305) show 
cellular elements of different soya confections. Address: 1. 
Counseiller de 1ere classe au Ministère de l’Agriculture de la 
Chine; 2. Ingénieur agricole (G.).

1052. Evening Post (Wellington, New Zealand). 1912. 
Sanitarium health food cafe. May 10. p. 8.
• Summary: “About six or seven years ago a cafe was 
opened in Willis-street by the Sanitarium Health Food 
Company. Later it was shifted to Manners-street, and owing 
to a fi re the cafe is again located in Willis-street, in Shortt’s 
Building. The change made is certainly a very advantageous 
one–a new building with a bright, cheery outlook, instead 
of one of the oldest places in Wellington. There are twelve 
tables in the room with ample seating accommodation for 
fi fty people.
 “The cafe is owned by the Sanitarium Health Food 
Company, whose headquarters are in Sydney [Australia], 
with a manufactory at Cooranbong, 80 miles from the city, 
and another manufactory in Christchurch [New Zealand]. 
The latter is likely to be shifted to Wellington, and placed 
under the manager of the cafe here. As considerable 
misunderstanding exists as to what constitutes a cereal-

vegetable [vegetarian] diet, it may be stated that there are 
half-a-dozen classes of biscuits, a dozen kinds of green 
goods, six varieties of beans and two of lentils, and, 
generally, all vegetables and fruits in season.
 “Olive-oil is imported from Italy, best selected raisins 
from California, unfermented wine from California and 
New South Wales, and clover honey is obtained from local 
apiaries. Amongst the many special foods for invalids 
are gluten fl our and biscuits, and Soya beans for diabetic 
patients: it is stated that this bean is rich in gluten. Whilst the 
principal aim of the Sanitarium Health Food Cafe is to cater 
for those in health, it is claimed that indigestion and many 
forms of stomach trouble can be eradicated by the adoption 
of the food served up at the cafe, or by buying the ingredients 
and cooking them at home. The object is to endeavour to 
educate the public to live on what is regarded as a higher 
quality of food for mental or physical work.”

1053. Hanzawa, Jun. 1912. Ueber Pilze und 
Zusammensetzung des japanischen Tamari-koji [On the mold 
and composition of Japanese tamari-koji]. Mycologisches 
Centralblatt 1(6):163-66. June 8. [9 ref. Ger]
• Summary: There are three types of Tamari-Shoyu: Kibiki- 
(the best, made by short cooking of the soybeans), Niira- 
(made by long cooking of the soybeans), and Ban-Tamari-
Soja (made by cooking the residue from one of the fi rst two 
types in salt water).
 Note: The author was in Hannover, Germany, when he 
fi nished this paper in May 1912. Address: Lab. for Applied 
Mycology, Agricultural Institute of the Tohoku Imperial 
Univ., Sapporo, Japan.

1054. Toch, Maximilian. 1912. Soya bean oil for paint 
purposes. J. of the Society of Chemical Industry (London) 
31(12):572-74. June 29. [2 ref]
• Summary: “New York Section. Meeting held at Chemists’ 
Building on Friday, May 24th, 1912.”
 From 1890 to 1910 the price of linseed oil fl uctuated 
between $0.30 and $0.50 a gallon, averaging about $0.40. In 
late 1909 it rose to $0.68 and by Sept. 1910 it had reached 
$1.01 per gallon.
 “In 1909 soya-bean oil as a paint oil was practically 
unknown.” Since that time many accounts of investigations 
(a number of which are confl icting) have been published. 
The author has experimented with 33 varieties of soya beans. 
He has found that a tungate drier “acts on soya bean oil 
exactly the same as lead and manganese drier acts on linseed 
oil. In other words, a fairly hard, resistant and perfectly dry 
fi lm is obtained by the addition of from 5 to 7 per cent. of 
this drier within 24 hours.” Soya bean oil which is suitable 
for paint purposes “is the nearest oil we have to linseed.”
 A table shows the average composition of 7 soya bean 
varieties: Austin, Ito San, Kingston, Mammoth, Guelph, 
Medium Yellow and Samarow. The average composition 
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varies within fairly narrow limits: Water 7.42 to 8.67%. 
Protein 32.99 to 37.82%. Fat 18.96 to 22.72%. Nitrogen-free 
extract 23.65 to 29.36%. Crude fi bre 4:00 to 5.15. Ash 5.01 
to 6.28%.
 Soya bean oil which is suitable for paint purposes has 
two characteristics: (1) When heated to 500ºF for a few 
minutes it will bleach and remain bleached; (2) The cold-
pressed oil when heated to 500ºF and blown with dry air 
for 5-7 hours thickens exactly the same as linseed oil and 
attains a [relative] gravity of 0.960 or more. Varnish made 
from suitable soya-bean oil bakes very hard and retains an 
abnormal fl exibility. But, based on a test of less than 3 years, 
it does not wear quite as well as linseed oil. “It is too soon to 
prognosticate the value of soya-bean oil for exterior painting. 
But for interior use soya-bean oil is the equal in every respect 
of linseed oil–particularly when treated with a tungate drier.”
 When 25% of “soya bean oil is added to a mixed paint, 
neither the author nor anyone in his laboratory can, in all 
instances, detect its presence. Blown and thickened soya 
bean oil is already used by a number of linoleum and table 
oil cloth manufacturers, and for printing ink purposes it 
presents some advantages. For the manufacture of enamel 
paints, heavy bodied soya oil produces most beautiful results, 
and as perhaps 95 per cent. of all enamel paints are used for 
interior decorative or protective purposes, in this country 
[USA] its use should be encouraged.”
 “At the time of writing linseed oil is quoted at 75 cents 
per gallon and soya bean oil at 55 cents per gallon.”
 In the discussion that followed Mr. Toch’s presentation, 
Dr. Baekeland (probably the inventor of Bakelite) said 
“that soya bean oil would be found one day to be one of 
the most valuable of edible oils, even superior to olive oil, 
but in addition the soya bean contained more of an easily 
assimilable proteid than any other vegetable product. Those 
who had attempted the study of vegetarian diets had been 
confronted with the diffi culty of fi nding the necessary 
amount of proteid without ingesting at the same time a very 
large amount of solid matter and carbohydrates. The soya 
bean was remarkable because it contained an amount of 
nourishment and easily assimilable proteids which had no 
parallel, and that is why the eastern people, who lived on 
a vegetarian diet, had been compelled to study soya beans 
for centuries, and why it had become a staple. In China and 
Japan there was hardly a meal where there was no soya 
bean preparation. There was a soya bean cheese which was 
excellent.”
 Mr. Toch added that in “1903 in Berlin [Germany], 
Dr. Baekeland gave him some very specially prepared soya 
beans for dessert.” Several speakers note that soya beans, 
which contain no starch, make excellent foods for use in 
diabetic diets.
 Note 1. The development of synthetic materials is 
considered one of the most important inventions of the 20th 
century. Organic synthesis began in 1907 in the Yonkers, 

New York, garage of a chemist named Leo Baekeland. 
He invented Bakelite, a liquid resin that hardened into a 
tough, infi nitely moldable solid, which was used to make 
telephones, radio receivers, lamps, ashtrays, pens, cameras, 
etc. The next important class of synthetic materials to be 
developed was plastics.
 Note 2. This is the earliest document seen (June 2014) 
that mentions the use of soya bean oil itself for making 
printing ink.
 Note 3. This is the earliest document seen (Nov. 2001) 
that mentions the use of soya bean oil in making oil cloth (or 
oilcloth). Address: [New York City, New York].

1055. Grazer Volksblatt (Graz, Austria-Hungary). 1912. Die 
Sojabohne als billiges Nahrungsmittel [The soybean as an 
inexpensive food]. 45(339):11. July 28. [Ger]
• Summary: In these expensive times, the housewife is 
in search of any means with which she can get by with 
her housekeeping money. Since sugar, coffee, milk, fl our, 
and so on have gotten more expensive, one often turns 
to substitutes, some of which, though, are harmful to the 
health, such as saccharine, for example. So it is certainly 
appropriate here to make reference to a superb food which is 
unfortunately still far too little known in Austria. That is the 
soybean (Sojabohne). In the lands of its cultivation, China 
and Japan, it serves broad classes of the people as a food. 
In recent times, it is also being used successfully in Europe 
for the production of numerous foods, such as pastries, 
sauces (Tunken), soy milk (Sojamilch), and so forth. It is also 
suitable as a coffee substitute, since it distinguishes itself in 
its taste by great similarity to [genuine] coffee. According 
to the experiments by the fi rst experts, the soybean very 
signifi cantly exceeds all other pulses in nutritional value. 
With the appropriate preparation, the soybean is also to be 
used as, among other things, a valuable food for diabetics. It 
therefore deserves the greatest attention for the production 
of inexpensive staple foods. In Germany, the value of 
the soybean has already been recognized and its use is 
constantly increasing, specifi cally since the time when this 
product could be imported without customs duties. Since 
the beginning of 1912, 573,108 metric hundredweight 
of soybeans [i.e. over 57,000 metric tons] have reached 
Germany from China for import, while in the same period in 
the previous year, only 169,105 metric hundredweight [i.e. 
nearly 17,000 metric tons] had been imported.
 Note: Translated by Philip Isenberg (MM, CT), Long 
Beach, California.

1056. Collison, R.C. 1912. Inorganic phosphorus in plant 
substances. An improved method of estimation. J. of 
Biological Chemistry 12(1):65-72. July. [2 ref]
• Summary: “In the synthesis of organic phosphorus 
compounds by the plant and in their storage in the seed as 
reserve food the inorganic phosphates play an important part. 
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The phosphorus used in this synthetic process is taken into 
the plant in inorganic form and used in the building up of 
complex organic phosphorus compounds such as lecithins, 
phospho- and nucleo-proteins and salts of phytic acid.”
 Table 2 shows the “Total and inorganic phosphorus is 
a few [eight] plant substances.” Soy beans are the second 
highest in total phosphorus (.547%) after rice polish, and the 
third highest in inorganic phosphorus (0.054%) after oats 
(grains) and cow peas. Various other new methods were used 
to extract and determine the phosphorus; tables give values 
for each. The best method was found to be the improved 
acid-alcohol method.
 Note 1. This is the earliest document seen (Dec. 2020) 
that mentions phytic acid (or phytates) in connection with 
soybeans. Address: Dep. of Nutrition, Ohio Agric. Exp. 
Station, Wooster, Ohio.

1057. Crossley-Holland, F.W. 1912. The suitability of 
various commercial proteins for pharmaceutical use. Year-
Book of Pharmacy (London). p. 489-95.
• Summary: This paper was presented in 31 July 1912 at 
the 49th Annual British Pharmaceutical Conference, in 
Edinburgh, Scotland. It was later published in at least one 
other periodical Pharmaceutical J. and Pharmacist (London) 
89(2546):154-55. Aug. 3.
 In the section titled “The vegetable proteins” are 
three subsections: Wheat protein, soya bean protein, and 
castor oil bean protein. We read: “Soya bean protein holds 
an important position amongst proteins with dietetic 
possibilities, but it is not in universal favour owing to its 
uncertain effects upon the organism. It merits the attention 
of pharmacists who desire to possess an inexpensive 
vegetable protein. Analysis of the soya bean reveals 32 per 
cent. of protein, and in absence of starch. These features 
are unique in a leguminous seed. The presence of a diastase 
in the bean converts the starch of the unripe seed into 
soluble carbohydrates which may be separated by washing. 
Purchases of soya bean meal, from which the protein is 
prepared, call for careful examination for impurities–such 
as Java bean–which are toxic in character. Java bean may 
be detected by the characteristic appearance of the cellulose 
which it contains. Colour tests for impurities in soya bean 
meal would be undoubtedly useful. Soya bean protein is 
enjoying an extended use in connection with the treatment of 
diabetes and malnutrition. The pharmacist may be reasonably 
expected to know something of its characteristics.”
 Note: This is the earliest English-language document 
seen (Dec. 2020) that contains the term “soya bean protein” 
(or “soya bean proteins”). Address: F.C.S [Fellow of the 
Chemical Society].

1058. Heron, A.H. 1912. The soya bean and its uses (From 
Cope’s planting leafl ets). Queensland Agricultural Journal 
29(1):88-95. July. [1 ref]

• Summary: A near reprint of: Heron, E.H. 1911. “O feijao 
soya e os sues usos [The soybean and its uses].” Reparticao 
de Agricultura Mozambique, Boletim (Mozambique 
Department of Agriculture, Bulletin) No. 5. 16 p.
 The soja bean constitutes a good food for swine. 
Address: Australia.

1059. Chemist and Druggist (London). 1912. British 
Pharmaceutical Conference, 49th Annual Meeting, 
Edinburgh July 29-Aug. 1. 81(25):192-227. Aug. 3. See p. 
214-15.
• Summary: Under the subheading “Second session–
Wednesday, July 31,” is a paper titled “The suitability of 
various commercial proteins for pharmaceutical use,” by 
F.W. Crossley-Holland, F.C.S. It contains a paragraph on 
“Soya-bean protein” which states: It “is not in universal 
favour owing to the uncertain effects. It merits attention, 
however, as a source of an inexpensive vegetable protein, 
as the bean contains 22 per cent. of protein and no starch, 
and the soluble carbohydrates can be separated by washing. 
Soya-bean meal is liable to contain toxic impurities, such 
as Java bean, which may be detected by the characteristic 
appearance of the cellulose which it contains. Colour-tests 
for impurities in soya-bean meal would be undoubtedly 
useful. Soya-bean protein is enjoying an extended use in 
connection with the treatment of diabetes and malnutrition.”
 Also discusses wheat protein, castor-oil bean protein, 
egg albumin, gelatin, serum-albumin, and milk protein or 
casein.
 A discussion follows. “Mr. Stevenson said he believed it 
had been proved that the cases of soya-bean poisoning were 
due to admixed Java beans.”
 Note: This is the earliest English-language document 
seen (Dec. 2020) that contains the term “soya-bean proteins” 
(or “soya-bean protein”).

1060. Agriculture Pratique des Pays Chauds (Bulletin 
Mensuel du Jardin Colonial). 1912. Analyse de soja tunisien 
[Analysis of Tunisian soybeans]. 12(113):167. Aug. [Fre]
• Summary: The Jardin Colonial has just examined soybean 
seeds harvested at the nursery at Tunis (Jardin d’Essais de 
Tunis) and coming from the seeds sent by this establishment 
to the Director General of Agriculture of the Tunisian 
protectorate. The chemical analysis of the seeds has shown 
them to have the following composition: Water 7.18%, 
nitrogenous materials (matières azotées) 41.40%, and lipids 
(matières grasse) 17.80%. Soya can now be sold for as high 
as 200 francs per tonne c.a.f. in Hamburg, Germany.
 Note: Tunis was a former Barbary state in north Africa; 
forced by invasion to become a French protectorate in 1881. 
Tunis was part of the Ottoman Empire in the late 1800s and 
perhaps early 1900s.

1061. Medical Review of Reviews. 1912. Soy bean and 
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condensed milk. 18(8):513. Aug.
• Summary: In this review of the literature, a combination of 
the soy bean or its fl our with sweetened condensed milk is 
recommended as an infant food as a substitute for fresh milk 
when the latter is not safe. The soy bean is also a valuable 
food for diabetics because it contains no starch. “Soy bean 
fl our” contains 44.6% protein, 19.4% fat, and 9.3% sucrose.
 “For many years condensed milk has been regarded as 
unsafe owing to its low proportion of fat and proteids. To 
offset this shortcoming in condensed milk, soy bean deserves 
the attention of the profession.
 “Soy beans really are the seeds of Dolichos soja Linn.”

1062. Neumann, Hermann. 1912. Der Naehrwert und die 
Verwendung der Sojabohne beim Menschen [The nutritional 
value and the utilization of soybeans by people]. Berliner 
Klinische Wochenschrift 49(36):1710-14. Sept. 2. [18 ref. 
Ger]
• Summary: This is a lecture presented at the Berlin Medical 
Society (Berliner Med. Gesellschaft) on 10 July 1912.
 Gentlemen! Belonging to the family of pulses or 
legumes, which are distinguished by their high protein 
content and which, according to the practical classifi cation 
by C. Böhmer, comprises species that are both high in starch 
and low in fat such as peas, beans, and lentils and those 
that are free of starch (stärkefrei) and very rich in fat such 
as lupines, and specifi cally belonging to this latter group 
is the coarse-haired soybean (rauhhaarige Sojabohne) or 
the Chinese oil bean (chinesische Oelbohne). This plant is 
indigenous to the northern part of China and has undergone 
a very signifi cant spread from there throughout all of East 
Asia, namely in Japan, and also later in Europe, specifi cally 
in Russia, Hungary, and Tyrol, and in part in Southern and 
Northern Germany.
 The possibility and ease of such extending is based upon 
the special, defi nite advantages of the oil bean [soybean]: 
upon its adaptability to any soil conditions, upon its great 
lack of demands on cultivation care, and upon its very 
signifi cant tolerance of climate and weather infl uences of any 
kind.
 “For us Germans, the soybean is still of particular 
interest due to the fact that they are one of the main crops 
in the province of Shantung [today’s Shandong Province in 
China] in the hinterland of our concession of Kiautschou.” 
(Honcamp) (Footnote: Franz Honcamp, Die Sojabohne und 
Ihre Abfallprodukte. Mitteilungen der landwirtschaftlichen 
Versuchsstation Rostock [The Soybean and Its Byproducts: 
Reports from the Agricultural Experimentation Station, 
Rostock], Berlin, 1910, vol. 62)
 Here, as in all of East Asia, it has been a valuable 
food since ancient times for people and animals alike. In 
Germany, on the other hand, it has only found agricultural 
appreciation in approximately the past three decades, 
although that is in any case increasing. And it is only within 

the past three years that they have achieved acclaim at the 
industrial level. But thus far, consideration by a physician 
has actually still been completely lacking. see Table 1.
 And yet it deserves above all else this consideration by 
a physician because of its public use and its great importance 
specifi cally for people, as I emphasized in the March edition 
of the Zeitschrift für physikalische und diätetische Therapie 
[Journal of Physical and Dietetic Therapy] (“Die Sojabohne, 
ihre Bedeutung für den gesunden und kranken Menschen und 
ihre Verwertungsform” [“The Soybean, Its Signifi cance for 
Healthy and Ill People, and Its Form of Exploitation”], 1912, 
vol. 16, no. 3) as a consequence of the results of agricultural 
work.
 Today, I would like to briefl y summarize the elements 
that demonstrate the nutritional value–that is, the total of 
the nutrients and mineral salts–of the soybean with the wish 
that the soybean question (Sojafrage), which in my opinion 
is a very important one, may at this point also fi nd great 
and lasting interest with us physicians as it already has with 
farmers, in technology, and in trade.
 Now according to its general characteristics, the soybean 
plant (Sojapfl anze) is very rich in protein, very rich in fat, 
and low in starch, for the most part even free of starch, 
because as a consequence of the presence of a very effective 
diastatic enzyme, the starch is completely lacking in the old 
seeds (in alten Früchten) [translator’s note: what is probably 
meant is “in the dried seeds”]. Its seeds, which by themselves 
raise our medical interest and draw our medical attention, 
are oval or roundish, approximately 0.08 to 0.5 g in weight, 
are the size of a garden pea (Gartenerbse), and are yellow, 
brown, white, black, or green in color. (Demonstration).
 Their chemical composition has repeatedly been 
determined to the most precise degree by various researchers. 
The analyses that have been obtained show in general a 
good correspondence and deviations and fl uctuations can 
be recognized only depending upon the differences in the 
material that is being studied with regard to origin, age, 
variety, and color (see Haberlandt and Le Goff in the table).
 Yet they correspond, which substantially matters to us 
physicians, in that as the main components, it is namely 
protein and fat–which are specifi cally the most important 
nutrients–which are determined to be present in very 
noticeably higher quantities.
 The analyses also provide us with information on the 
quantity of minerals which, it is well known, are no less 
important than protein in the assessment of the nutritional 
value of a food because they are equally necessary for the 
building up and maintaining of the cells. Schwackhöfer 
(footnote: Cited by Haberlandt op. cit.) in Vienna calculated 
them from the ash analysis and found extraordinarily high 
and very favorable fi gures (see the table). In particular the 
phosphoric acid, which requires a very particular level in 
the chemical composition of our cell state (Zellenstaat), 
is at the very considerable level of over 36 percent. It is 
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bonded to potassium and calcium, but also to protein and 
fat. One of these compounds is represented by lecithin, 
which is specifi cally the absolutely most important and most 
effective nutrient for the growth of the skeleton–as has only 
recently been proven once again by W. Heubner (footnote: 
W. Heubner, “Versuche über den Nahrungsphosphor” 
[“Experiments with Nutritional Phosphorus”], Münchener 
medizinische Wochenschrift [Munich Medical Weekly]) 
in Göttingen–equal to calcium and magnesium. But it 
is likewise an indispensable factor for the muscles, the 
nerves, the red blood cells, and for the recovery of the 
entire person in the convalescence from feverish illnesses. 
Within that context, it is immaterial as to whether the 
lecithin is of animal or plant origin, since in the experiments 
by Danilewsky (footnote: Danilewsky, “De l’infl uence 
de la Lecithine sur la croisance des organismus” [“The 
Infl uence of Lecithin on the Growth of the Organism”], 
Comptes rendus de l’Académie des Sciences [Proceedings 
of the Academy of Sciences] 1895, vol. 121), Schulze 
and Steiger (footnote: Schulze and Steiger, op. cit. with 
Haberlandt), C. Massciu-Zülzer [sic–Massaciu-Zülzer] 

(footnote: C. Massaciu, “Ueber den Einfl uss des 
Lecithins auf den Eiweissansatz (aus der Klinik 
des Johanneum in Berlin, Dr. Zülzer)” [“On the 
Infl uence of Lecithin on the Formation of Protein 
(from the Johanneum Clinic in Berlin, Dr. Zülzer)”] 
in Deutsche medizinische Wochenschrift [German 
Medical Weekly], 1902, no. 42, p. 156), and Zuntz 
(footnote: Zuntz, “Ueber den Einfl uss gewisser 
phosphorhaltiger Substanzen auf das Wachstum” 
[“On the Infl uence of Certain Substances Containing 

Phosphorus on Growth”], Therapie der Gegenwart [Current 
Therapy], 1910, no. 12), both lecithins exercised the same 
physiological effect upon the cells of the various organs 
in the same manner, same strength, and same stimulation, 
in particular with growth and development, without a 
recognizable difference from their origin.
 We fi nd this lecithin that is so valuable in the soybean 
in a great quantity–namely, at 1.64 percent in comparison 
to (for example) 0.47 percent with rye or 0.81 percent with 
[other] beans–and in fact in such a signifi cant quantity that, 
as I wish to remark in passing, within this context, the so 
often praised lactoprotein preparations: Bioson [translator’s 
notes: a protein, iron, and lecithin preparation produced 
along with casein], Tutulin [a vegetable preparation made of 
albumen and amide], Visvit [a nutrient prepared from eggs, 
milk, hemoglobin albumen, and cereals] and most other 
costly nutritional preparations–are completely left in its 
shadow.
 In the end, we recognize from the chemical analysis 
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that in the same way as the calcium and magnesium content, 
that of potassium is likewise proportionately larger and 
even extraordinarily higher. Thus we see all along the line 
such large quantities of nutrients and mineral salts ensured 
that we may in no way pass over this without attention. 
Rather, the supposition is imposed upon us that according 
to its composition, the soybean has to possess not only 
great nutritional value in and of itself, it must even have 
a very signifi cant value for human nutrition in general. 
The correctness of such a presumption can even be proven 
directly (Continued). Address: M.D., Potsdam [Germany].

1063. Neumann, Hermann. 1912. Der Naehrwert und die 
Verwendung der Sojabohne beim Menschen [The nutritional 
value and the utilization of soybeans by people (Continued–
Document part II)]. Berliner Klinische Wochenschrift 
49(36):1710-14. Sept. 2. [18 ref. Ger]
• Summary: (Continued): Specifi cally, if we compare the 
fi gures that have been cited thus far with the corresponding 
fi gures from the analyses of our usual foods, we fi nd 
immediately (see the table) by how much both the content of 
protein and of fat and the amount of calcium and magnesium 
is less in the same way with ox, with veal, with pork, or 
with rabbit–in short, with meat–than in the Chinese oil bean, 
while the other components appear to be at minimum only of 
the same level.
 We then further see that the legumes that are so rich 
in protein and fat in fact have 14 percent less protein and 
17 percent less fat than the soybean [oil bean]. But the 
lupine, which contains nearly the same amount of protein 
as the soybean, distinguishes itself for us here because as a 
result of its toxic components, it does not at all come into 
consideration as a food.
 Finally, we see that in the same way, our grain crops 
completely and totally lag behind the soybean, since rice 
contains only 8 percent protein and barley 9.5 percent with 
respect to the 40 percent of the oil bean. And with fat, it is in 
fact only 13 percent with rice or 2.3 percent with barley or 
1.25 percent with wheat in comparison to 20 percent with the 
soybean (see the table).
 The comparison of all of these fi gures provides the proof 
beyond any objection that the soybean very signifi cantly 
and repeatedly exceeds our foods of animal and vegetable 
origin with regard to all of the nutrients and mineral salts 
that are necessary for the organism, with the sole exception 
with respect to carbohydrates, in which the legumes and 
cereals are two to three times richer. But in my opinion, in 
reality not only does this minus that is present with regard 
to carbohydrates actually not mean any inferiority, on the 
contrary it specifi cally signifi es a special superiority of this 
seed crop, namely, a very outstanding use on the part of those 
people who have, more or less, to do without carbohydrates 
in their diet for dietary purposes. These include above all 
else diabetics. Incidentally, this reduction in carbohydrates 

can be compensated for in the easiest way by the addition [of 
soybeans] to very high carbohydrate potatoes and cereals.
 For us physicians, an actual superiority of the soybean 
in nutritional values that is specifi cally visible in practice 
would, however, only be present in the case in which, for 
instance, some defi ciencies would not darken as a shadow 
or even cover up such a shining, splendid chemical image. 
We in fact know that our best foods have shortcomings; that, 
for example, meat easily spoils, rots, often harbors germs 
of contagious diseases, and causes severe poisoning. That 
grain which has gotten damp quickly goes off and turns bad, 
easily gets moldy, and, for example, through impurities with 
ergot (Mutterkorn) and other fungi causes ergot poisoning 
(Kribbelkrankheit: sic–Kriebelkrankheit) or epizootic 
stumbling disease (Taumelkrankheit). And fi nally, also that 
lupines and [the dried beans of] green beans, well-known 
legumes that are high in nutrients, are even completely 
inedible because of their bitter alkaloids.
 On the other hand, what detrimental sides does the 
soybean show? With respect to this very justifi ed question, 
all agricultural authors stress with the greatest emphasis that 
the soybean is absolutely immune from any plant disease, 
that it remains free of parasites, that it does not provide 
ground for toxic or infectious germs or impurities, and that it 
never contains extract substances that have a toxic effect. In 
addition, the plant possesses the advantage of [the possibility 
of] after-ripening (Nachreifung) with a premature harvest 
without the consequences of overripening.–Because in the 
fullest contrast to all of our known foods, it has therefore 
at no time and under no conditions whatsoever presented 
any disease germs or toxins that may be dangerous to the 
organism, and therefore absolutely no negative side can be 
found at all, it is completely and totally harmless for humans 
and, in fact, it has demonstrated its great usefulness and 
superiority.
 Nevertheless, if we physicians view the crop of the 
soybean (Sojafrucht) as suitable for human nutrition and, 
on top of that, as a food that is especially worthy of esteem 
as a result of its nutritional value, then we must demand the 
fulfi llment of two very essential and actually even the most 
important postulates, namely, information and clarity on 
the matter of the digestibility of the bean in general and the 
exploitation of its individual nutrients in particular.
 While these questions have already been researched to 
the most precise degree with regard to meat and many other 
foods, relevant studies on the oil bean are lacking. Although 
Kellner (footnote: O. Kellner, Landwirtschaftliches Lehrbuch 
[Agricultural Textbook], Berlin), Honcamp (footnote: op. 
cit.), and other researchers have carried out digestive and 
exploitation experiments with pigs, sheep, and cows and 
obtained favorable fi ndings, the results that they found 
are in fact not to be evaluated here immediately because 
of the dissimilarities in the anatomical and physiological 
relationships of the digestive tract, especially between 
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ruminants and humans. Experiments of this kind have not yet 
been carried out with people themselves. However, from the 
very start, the circumstance that the soybean has always been 
and thus far continues to be a staple food that is both popular 
and very welcome as well as treasured with the people of 
East Asia since ancient times speaks for good digestibility 
and the capability for complete exploitation.
 For years in my own practice, I myself have had a large 
number of people of every age eat soybeans (Soja) in pureed 
form continuously for a longer period of time and have 
been able to make the following observations with regard 
to absorption and effect. With the precondition of good and 
careful preparing, the preparation was in general gladly 
taken, and only that smallest number of ill people who also 
did not want to gladly eat our peas and beans or else just did 
not eat them at all caused diffi culties in the beginning. But 
very soon, they allowed themselves to be convinced to give 
up their biased reluctance. It was always tolerated well by 
the healthy and the ill, in particular by those with stomach 
ailments, those with jaundice, and those who are apoplectic, 
in that pressure upon palpation, burping, nausea, vomiting, 
intestinal disturbances, and fl atulence never made themselves 
noticeable. The feeling of satiation after a meal with 
soybeans (Sojamahlzeit) was a complete one, although at the 
same time not a pleasant one. Down to just a few exceptions, 
those who were ill demonstrated more freshness, energy, 
and eagerness to work after a brief use of soybeans. Their 
body weight for the most part climbed very substantially 
and remained high, even once the puree was no longer 
administered.
 From such observations, I believe that my conclusion 
is justifi ed that the digestibility of this bean is a good one, 
and that the individual nutrients are exploited by just as 
much of a large degree for both the restoration of the sick 
organism and for the building up of fat and protein (Fett- und 
Eiweissmast).
 Because of a lack of clinical opportunity, I myself 
was unfortunately not able to carry out the determinations 
and studies of metabolism that were then still completely 
necessary. They are still outstanding, very much just like, 
in general, the doctors’ acknowledgement of the soybean 
at all and its outstanding side as outlined here in particular. 
Because aside from an occasional brief mention or a 
recommendation, such as most recently with Teschemacher 
in Bad Neuenahr in his latest work on his “2700 Fälle von 
Diabetes Mellitus” [“2,700 Cases of Diabetes Mellitus”], 
we fi nd up to this very day only with individual physicians 
(footnote: I would like to thank my colleague, Mr. Hermann 
Netter in Pforzheim for referring me to the works which 
thus far had remained unknown to me by John Ruhräh in 
Baltimore, [in English:] “The Soy Bean in Infant Feeding: 
Preliminary Report”, Archives of Pediatrics, July 1909 and 
“Further Observations on the Soy Bean”, ibid., October 
1911. According to Netter, these two articles, as well as 

several others thus far that deal with signifi cance and 
applicability, deal especially with childhood) that they are 
occupying themselves in greater detail with the question as 
presented here. These are primarily with Le Goff (footnote: 
Le Goff, Gazette des hôpitaux [Hospital Gazette], 1910, no 
83; 1911, no. 27.), who used the soybean with diabetics and 
even planted cultivations of soybeans (Sojakulturen) in the 
area around Paris (footnote: The soybean cultivations that 
were planted at my instigation in Potsdam in April of this 
year by the court gardener, Mr. Meier, and by Mr. Steindorf, 
who is the head gardener of the Commerce Councilor 
(Kommerzienrat) Mrs. Borchardt, are now already bearing 
in August! The cultivations have had good success!); and 
furthermore also with C. v. Noorden (footnote: Carl von 
Noorden, Vienna and Eduard Lampé, Frankfurt am Main, 
Therapie der Gegenwart [Current Therapy], 1910, vol. 
4), who along with Lampé in Frankfurt am Main likewise 
recommends soybean seeds (Sojakörner) with diabetes 
mellitus but who, however, also makes reference to the 
fact that “of course, the application is not to be restricted 
to diabetes. Anywhere that vegetable protein provides 
an advantage over animal protein, such as with gout and 
susceptibility to uric acid ailments, with kidney diseases, and 
with some disorders of digestive organs, it will be welcome” 
(Continued). Address: M.D., Potsdam [Germany].

1064. Neumann, Hermann. 1912. Der Naehrwert und die 
Verwendung der Sojabohne beim Menschen [The nutritional 
value and the utilization of soybeans by people (Continued–
Document part III)]. Berliner Klinische Wochenschrift 
49(36):1710-14. Sept. 2. [18 ref. Ger]
• Summary: (Continued): The explanation for the possible 
improvement and increase in strength, for the wellbeing 
and the healing of such ailments and digestive disturbances 
as well as others that are yet to be mentioned lies primarily 
in the great quantity of vegetable protein, fat, and lecithin 
that is provided and can easily be absorbed with, at the 
same time, the absence of disruptive impurities such as 
purine bases (Purinbasen), cooking salt, starch, and sugar. 
Then also coming into consideration is the high content of 
calcium, potassium, and magnesium.
 In China and Japan, the soybean is processed for human 
consumption as crushed, ground, or softened through 
maceration, boiling, or fermentation. Within that context, 
I do not want to omit drawing attention to the fact that 
the preparation there that continues to still be popular is 
primitive, raw, coarse, and for that reason not very capable 
for use or easily digestible. With us here, it is brought to the 
market specifi cally with the name “Sarton” by the pigment 
and dye factory (Farbwerk) F.L. Beyer & Comp. in Elberfeld 
(this product was in any case recently pulled from the market 
because of too short of a shelf life and, in many cases, has 
been substituted by Sarton powder {Sartonpulver}) and as 
“Soyap” from the Zinnert Factory (L. Lehmann, proprietor) 
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in Potsdam, the latter of which is composed as follows 
according to Lebbien’s analysis: [See Table 2]
 From the very beginning onward, I have carried out 
my experiments with the Zinnert preparation (Zinnertschen 
Präparate). Just like those of Le Goff and von Noorden–
Lampé, they were fi rst of all aimed only at the infl uence 
with diabetes mellitus (Zuckerharnruhr), but soon they were 
extended to a series of other diseases.
 “It has been shown that even after the consumption of 
large quantities of puree, the sugar in the urine (Harnzucker) 
of those diabetics who were not living advisably [nicht 
rationell lebend] never underwent an increase, but rather 
was regularly subject to a considerable decrease. I was 
able to determine that two hours after the administering of 
Soyap at lunch, the sugar content in the urine had fallen, for 
example, from 5 percent to 3 percent, from 4 percent to 2 
percent, or from 3.8 percent to 2.6 percent. And with those 
ill people who were living advisably [rationell lebend] and 
who received Soyap as a supplementary food, the decrease 
in sugar was ensured. Thus I had only recently come to 
be treating a 65 year old women who was suffering from 
unbearable feminine itch (pruritus vulvae), the cause of 
which was diabetes mellitus. The fi rst urine of this ill person 
that was collected in 24 hours had a specifi c gravity of 1,041 
and 6.75 percent sugar. After four days of a carbohydrate-
free diet and the daily administration of half a pound of 
Soyap, the urine had a specifi c gravity of 1,021 and hardly 
any trace of sugar! (One tiniest of air bubbles on the tip of 
the fermentation tube!)
 On the other hand, diabetics who as a result of a 
regulated diet had been free of sugar also did not excrete any 
sugar, in spite of the addition of soybeans (Sojazuführung). 
In the end, for vegetable days (Gemüsetage) and oat cures 
(Haferkuren), I was able to advantageously substitute 
vegetable protein that was otherwise used, such as Roborat 
[translator’s note: a vegetable protein obtained from wheat, 
corn, and rice], with Soyap. My observations therefore 
confi rmed the remarks of other authors with the moderately 
and severely ill, even to the extent that diabetics showed 
themselves to be grateful for the improvement of their menu 
(Diätzettel).
 Incidentally, the concurrence of the favorable results 
is proven with the same effectiveness of beans of different 
provenance in that Le Goff used those from China, while von 
Noorden–Lampé and I used those from Japan.
 Furthermore, those who were ill among my clientele 
with acute gout, those with kidney disease (Nephritiker) of 
any form, and those with stomach ailments always showed 
a substantial improvement of their state of energy. Most 
likely as a consequence of the bland diet that was low in 
cooking salt (according to analysis, only 0.98 percent sodium 
and traces of chloride!), the excretion of protein was rather 
reduced and minimized. These experiences infl uenced 
me to experiment with Soyap puree (Soyappüree) with 

convalescents from severe infectious diseases as well as 
other illnesses, such as typhus, dysentery, measles, scarlet 
fever, diphtheria, and even those suffering from apoplexy; 
and likewise, after the successes in this regard had proven 
themselves favorably, in the course of the infectious diseases 
themselves, especially with those affl icted with scarlet fever, 
both as a result of the possibility of a stronger and more 
strengthening nutrition and because of the easier satiation of 
the ill people who so often complained of hunger. The course 
of the disease remained a milder one, and the convalescence 
period was obviously shortened.
 Another rewarding fi eld was offered by the nutrition 
of those suffering from tuberculosis as a supplement 
(Zukost), and furthermore likewise as a supplement with 
those especially youthful and thin people who without 
a discernable cause to their emaciation, even with the 
most cautious care and treatment, previously would not 
have thrived. And furthermore with chronic eczemas of 
the smallest children, and fi nally even with stomach and 
intestinal disturbances of children during their fi rst months of 
life in place of milk which, with regard to this latter category, 
does not appear to be astonishing if we recall the lecture by 
Finkelstein (footnote: Finkelstein and L.F. Meyer, Lecture 
given at the Berlin Medical Society {Berliner medizinische 
Gesellschaft} on May 25, 1910) and this opinion that he 
explained therein of lactose toxicity and acidic zymosis 
(Gärung).
 “After Soyap, I often saw very conspicuous and lasting 
improvements, weight gains, and under some circumstances 
cures.
 I observed no less outstanding successes, and often 
virtually astounding cures, with children with rickets at the 
age of up to two years, and likewise with acute and chronic 
enteritis (Darmkatarrh) as it so often precedes rickets. 
Without additional medication, loss of appetite, conditions of 
weakness, and a pale appearance of the children disappeared; 
a desire to eat, freshness, and cheerfulness returned. They 
lost the distended bones with their ribs and joints, although I 
was not able to ascertain an increase in body weight.
 Finally, as I have to especially emphasize, the infl uence 
of the soybeans that were used on the milk production 
of lactating women was demonstrated obviously. How 
immensely important the nursing of children is from the 
medical and social aspect had been emphasized in June 1911 
from this side with complete emphasis. But at the same time, 
it must be conceded that there are suffi cient cases with which 
the desire to nurse exists but the act of nursing remains or 
else in fact becomes unsuccessful as a result of, among other 
reasons, insuffi cient milk production. (Footnote: Franz, 
Ueber die Stillfähigkeit der Frau während der ersten Monate 
nach der Entbindung und Diskussion, [On the Capability of 
Women to Nurse during the First Months Following Delivery 
and Discussion], treatise by the Berlin Medical Society 
(Abhandlung der Berliner medizinischen Gesellschaft)), 
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June 1911. For such cases, experiments had already been 
carried out numerous times in order to obtain the possibility 
of increasing the milk secretion of lactating women. But 
thus far–with the exception of better nutrition of the nursing 
woman–just as with Lactagol, if the forms of diets that had 
been applied and the particular nutritional preparations had 
any effect at all, then it was in fact only a suggestive one. 
As lacking in results as all experiments had been thus far in 
the infl uencing of milk secretion, that is also how unjustifi ed 
the lasting pessimism was. (Footnote: A. Birch, “Zur Frage 
der Ernährung sillender Frauen” [“On the Matter of the 
Nutrition of Nursing Women”], Münchener medizinische 
Wochenschrift [Munich Medical Weekly] 1911, no. 31.) A 
possibility for improvement would be to be hoped for, for 
example, from animal experiments which Nils Hanssom 
(footnote: op. cit.) and also Hansen (footnote: Hansen-Bonn, 
“Sojakuchen” [“Soybean Cakes”], Landwirtschaftliche 
Presse [Agricultural Press], 1909, no. 41.) in Bonn, now in 
Königsberg in Preussen [today’s Kaliningrad, Russia] carried 
out with the feeding of soybeans (Sojafütterung) to dairy 
cows. Namely, these researchers found independently of 
each other that according to their feeding trials, an increase 
in the milk yield was to be established–and, incidentally, 
of an average of 0.41 kg per day per head–which lasted 
throughout the entire course of the trial, and also often even 
continued during the period after it. In spite of the somewhat 
different anatomical conditions, these animal experiments 
are to be informally transferred to women because of 
the same physiological stimulation effect of suckling 
(Saugreizwirkung). In addition, they have the advantage of 
being free of any suggestive infl uence (Continued). Address: 
M.D., Potsdam [Germany].

1065. Neumann, Hermann. 1912. Der Naehrwert und die 
Verwendung der Sojabohne beim Menschen [The nutritional 
value and the utilization of soybeans by people (Continued–
Document part IV)]. Berliner Klinische Wochenschrift 
49(36):1710-14. Sept. 2. [18 ref. Ger]
• Summary: (Continued): With ten mothers who had just 
given birth and women–among which three times with 
one and the same mother–I had the opportunity thus far to 
observe the effect of soybeans on milk secretion. The result 
was an encouraging one.
 To cite a few examples: one nursing mother (Amme), 
who from the fourth month postpartum menstruated 
regularly, always had so little milk but very much 
in particular during menses that she had to provide 
supplemental feeding. Specifi cally during the time of 
menstruation, she received a half pound of Soyap daily. 
The secretion of milk increased with her immediately, and 
she provided 140 g more milk than on the days before. In 
addition to that, it was suffi cient to lay the child on one 
breast in order to completely satiate it. The very circumspect 
mother was able to establish this very pleasant and surprising 

result through three successive periods.
 A young woman who had recently given birth, K., with 
oversized and fat, hanging breasts did not have one drop of 
milk for three days straight, even though her child had been 
put to the breast just a few hours postpartum. Then Soyap 
soup was served with the success that almost immediately, 
50 g was produced, and the next day 190 g. After eight days, 
300 g per day.
 Another young woman, L., who had the ardent desire to 
nurse her child herself, produced on the third day postpartum 
40 g of milk, then already on the sixth day 440 g, and on 
the eighth day as much as 770 g. But then, without any 
recognizable disturbance of the childbirth bed, the quantity 
of milk declined day by day to the great sorrow of the mother 
to such a degree that on the sixteenth day, only 300 g was 
still being delivered. Then the new mother received soybean 
puree. The success fi rst of all consisted of the fact that the 
quantities of milk increased and amounted to an average 
of 470 g per day. But as soon as the soybean puree was cut 
off, the quantities were reduced again by approximately 
100 g. However, when the Soyap was given once again, 
the production also increased again as it was earlier, and 
quantities of 600 to 710 g and even more were registered 
which later on, without the Soyap, were maintained at the 
same and even increasing levels. The child thrived superbly, 
it had regular digestion, and there were no disturbances. The 
mother got through her childbirth bed well and afterward 
also remained energetic and saw her desire to be capable to 
nurse happily fulfi lled in spite of the risk at the beginning.
 The lactation played out in a similar manner with the 
other women–down to one single exception–such that I 
considered the continuation of the experiments at clinics 
and in private practice to be justifi ed because specifi cally 
the confi rmation of my observations, even if up to that point 
there were only a small number of them, turned out to be of 
broad reaching importance for the spread of mothers nursing 
on their own.
 The use of soybeans with nursing mothers would in 
any case fulfi ll in the best way the necessary and important 
medical requirement for an especially good and benefi cial 
nutrition of the woman herself for the protection against the 
danger of malnutrition.
 Having now hereby concluded the purely medical 
discussion of the soybean, I would still like to just briefl y 
refer to the fact that from the national economic, the 
fi nancial, and the social points of view, the use of beans 
appears to be even more important and of even greater 
signifi cance for healthy people. That already simply results 
from the fact that 100 g of soybeans has a value of 400 to 
500 calories, and thus more than twice the value of 200 g of 
meat, and furthermore, from the enormous inexpensiveness 
of the seed crops (Samenfrüchte) and from the fact that the 
fl our / meal can be superbly mixed to make dishes with 
potato mush or with cereals.
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 “The consequence of such a use would be that the 
laborer, just like every other person, would otherwise be able 
to easily and inexpensively enrich a less advisable diet into 
one that is greatly rich in protein and fat without running the 
risk of becoming ill as, for instance, the Italians have through 
their polenta diet and pellagra, or the Japanese have through 
their rice and beriberi.
 Furthermore, the bread for home (Hausbrot) and 
especially also the bread for soldiers (Soldatenbrot), 
which never has enough nutritional value but does in fact 
have a great deal of roughage, would be qualitatively and 
quantitatively improved. I have already been able to establish 
how tasty, how well baked through, and what a good shelf 
life such a baked good is to which even up to 75 percent 
Soyap is added. With some salt or caraway seeds, we get an 
actual, superb bread (demonstration). (Footnote: By chance, 
I received diabetic’s bread yesterday from the special bakery 
for diabetics of C. Bresin in Schmargendorf near Berlin 
which contains 50 g of Sarton powder in every loaf and 
distinguishes itself by its lovely form. I would ask that the 
Zinnert bread be compared with the Bresin bread, both with 
appearance and with taste and content.)
 In the prescribed diet (Kostordnung) of institutions for 
the ill and charitable institutions, in public soup kitchens and 
preschools, the use of meat (Fleischetat) can be substantially 
reduced through the good substitution of very inexpensive 
soybeans. In health spa locations, the table for the ill would 
experience an appropriate enrichment.
 In the meantime, the range of application would also 
be a large one for the refi ned taste and pampered palate. 
The attempts by Zinnert to specifi cally not just boil Soyap 
but rather actually the pure fl our / meal and to bake it, 
both by itself and in a mixture with the fi nest grain fl ours, 
show good prospects and already have predecessors in the 
activity of the Chinese Caseo-Sojaïne company in Paris. 
This company has already been selling soybean products 
(Sojaprodukte) of all kinds for years and had organized 
an exemplary presentation of them at last year’s Dresden 
Hygiene Exhibition (Dresdner Hygieneausstellung). We 
had the opportunity there to get acquainted with: biscuits, 
jelly, milk, butter, cheese, vegetarian meat, bread, and fl our 
/ meal. The coffee was made up of the roasted seeds which 
were ground by themselves and boiled which yielded an 
insipid and weak decoction that tasted like straw, but upon 
being mixed with coffee beans, it provided a pleasant, 
unprepossessing, nutritious drink. In China and Japan 
themselves, a series of fermented products from the soybean 
are traditional: primarily miso, a vegetable cheese [natto] 
made from soybeans and inoculated (translator’s note: 
the actual German word is infi ziert, which really means 
“infected”) rice; and soy sauce (Soyasauce), a seasoning that 
is similar to our meat extract with regard to its effect and 
nutrition. This latter sauce has now already been offered for 
sale in our better delicatessen shops. But as we hear from the 

Maggi company, it does not form a component of the so very 
popular Maggi seasoning.
 What is important for the production of the foods is the 
good and very careful preparation, all the more so because 
the soybean, precisely as with our legumes, has to be boiled 
for a long time in order to be completely softened. This 
softening process can be shortened by letting the seeds sit 
in cold water for 24 hours before boiling or else, according 
to Le Goff, by adding sodium bicarbonate or soda to the 
soybeans during boiling, or else fi nally by coarsely grinding 
the seeds.
 No less important is our desire that even commercial 
soya products (Sojahandelsprodukte) which are, however, 
intended primarily for diabetics, be provided absolutely 
pure, that is, unadulterated and thus also defi nitely declared 
as such and, because of mass consumption, that they also be 
provided as inexpensively as possible. As far as the setting 
of low prices is concerned, commerce and agriculture are 
decisive for this. Because the greater the turnover, the more 
intensive the cultivation, and the higher the yield of the 
planting, the lower the price. In any case with us in Germany, 
soybean cultivation (Sojabohnenkultur) is at its beginning 
(Continued). Address: M.D., Potsdam [Germany].

1066. Neumann, Hermann. 1912. Der Naehrwert und die 
Verwendung der Sojabohne beim Menschen [The nutritional 
value and the utilization of soybeans by people (Continued–
Document part V)]. Berliner Klinische Wochenschrift 
49(36):1710-14. Sept. 2. [18 ref. Ger]
• Summary: (Continued): Within this context, however, I 
must remind you–and with that, I shall draw to a close–that 
Chinese tea, tobacco, and coffee, which were once unknown 
to the Germans, are today the most indispensable and most 
broadly distributed luxury goods, and furthermore that 
potatoes, which were actually only generally introduced in 
Prussia as a food by Frederick the Great and, on top of that, 
even against the will of the people, today represents our most 
important crop. Exactly in that way should it be–and shall 
it be–the case, and even to a greater degree only rightfully 
so, that the all the more valuable and, within that context, 
most highly undemanding soybean will in the future be our 
preferred domestic plant!
 Already today, with regard to our public nutrition that 
is threatened by chronic rises in prices that are increasing 
more and more, our agriculture has the irrefutable national 
obligation to provide on its part and to introduce, plant, 
and cultivate those plants whose composition, fertility, and 
digestibility promise advantages for the general public.
 The prestige of German agricultural science and the 
energy of our farmers give cause for the hope that there 
will be success in making the soybean plant (Sojapfl anze) 
native here with us. They even leave space for the hope 
that the cultivation of the soybean will be arranged even 
more capable of expansion, with a greater yield, and more 
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promoting of health than our cultivation of the potato.
 Up until that time, though, it will have to be the imports 
that control the trade, imports which could experience 
enormous expansion as soon as–as has been maintained 
by authors–the Asians and specifi cally the active Japanese 
would carry out the sowing and harvest of their crops 
according to modern principles. With the size of the trade, 
the possibility would be created to keep the prices of 
soybeans (Sojapreise) at the minimum levels that have 
prevailed thus far and that have been thoroughly necessary. 
The usefulness of this for health and for the commercial life 
would be enjoyed by the general public, and especially by 
our people!
 And it is for that reason that I believed that I should 
draw your attention to the soybean.
 Note: Translated by Philip Isenberg (MM, CT), Long 
Beach, California. Address: M.D., Potsdam [Germany].

1067. Li, Yu-ying; Grandvoinnet, L. 1912. Le soja: Sa 
culture. Ses usages alimentaires, thérapeutiques, agricoles et 
industriels [The soybean: Its culture. Its food, therapeutic, 
agricultural, and industrial uses]. Paris: Augustin Challamel 
(Rue Jacob 17). 150 p. Illust. Index. 25 cm. Translated into 
French and expanded from the Chinese edition, published 
by la Societé Biologique d’Extréme-Orient (1910). [151 ref. 
Fre]
• Summary: One of the earliest, most important, infl uential, 
creative, interesting, and carefully researched books ever 
written about soybeans and soyfoods. Its bibliography on 
soy is larger than any published prior to that time. It was fi rst 
published as a series of eight articles in Agriculture Pratique 
des Pays Chauds (Bulletin du Jardin Colonial) from 
September 1911 to April 1912. Before being published as a 
book, it was revised slightly by adding a table of contents at 
the back, dividing the material into 5 parts with 19 chapters, 
and adding several photos (p. 16-17), a world map showing 
the distribution of soybean cultivation (p. 21), and an 
interesting 2-page table (p. 66-67).
 Contents: The soybean: Origin and history. Part I: 
Soybean culture. 1. Species and varieties of soybeans: 
Botanical characteristics, species, varieties (Chinese, 
Japanese, Indian, Indochinese, Hawaiian, USA, European). 
2. Needs of the soybean: Climatic, geographical area of 
the soybean by region worldwide, agrological/soil needs, 
fertilizers, soil preparation, the place of the soybean in crop 
rotations. 3. Soybean seeds: Study of seeds (by weight, 
by germination rate, selection of seeds), time of planting, 
plant spacing, depth of seeding, rate of seeding per hectare, 
method of seeding (broadcasting, in rows, in mounds). 
4. The soybean during its vegetative stage: Germination, 
transplanting, types of care (e.g., second dressings), 
irrigation, fl owering and fruiting, enemies of the soybean 
(e.g., insects). 5. Harvest of soybeans: Time for harvest 
(forage or grain), methods of harvesting (forage or grain; 

mechanical mower), threshing (use of machine), yields of 
soybeans (forage and grain in various countries, ratio of 
seeds harvested to straw is about 1 to 2, yield of nutrients). 
6. Fixation of atmospheric nitrogen by soybeans, and 
improvement of the soil. 7. The soybean in mixed cultures 
and alternate rows: With corn, cowpeas, rice, sweet sorghum, 
or millet.
 Part II: Chemical composition of the soybean. 1. 
Composition of the plant: Minerals in the leaves and 
total plant. 2. Study of the seed: Composition, chemical 
composition, microscopic comparisons, table of analyses by 
28 previous researchers, albumins, sugars, starch, dextrin or 
dextrine, diastase, lipids, ash/minerals.
 Part III: The soybean as human food and animal feed. 
1. The soybean as feed for animals: Green forage and hay. 
2. The soybean in human feeding: From the viewpoints of 
physiology, economy, and gastronomy. The role of soya in 
special diets: Vegetarianism, remineralization, diabetic, and 
lactose intolerant.
 Part IV: Food products based on soya. 1. Soymilk and 
its derivatives: Soymilk (Methods of manufacture, Chinese 
and modern at l’Usine de la Caséo-Sojaïne, nature and 
properties [physical and chemical] and composition of the 
milk, action of ferments and diastases (enzymes) on the 
milk, uses of the milk, the residue from the soy dairy [okara], 
condensed soymilk, powdered soymilk, fermented soymilk 
(kefi r, yogurt, etc.)), tofu (called Caséo-Sojaïne, or fromage 
de soya; methods of production, coagulants, yield of tofu, 
storing tofu, composition and comparison with various 
meats, digestibility, culinary preparations made from tofu 
(smoked tofu, tofu pâté, tofu sausages)), Soy casein (food 
and industrial uses). 2. Soy fl our and its derivatives: Soy 
fl our, soy bread, wholemeal bread, other products based 
on soy fl our (as biscuits and cakes for diabetic diets). 3. 
Soy oil and its by-products: Soy oil, physical and chemical 
properties, usage, residue of the oil mill: the cake, price, 
uses. 4. Use of the soybean as a legume: Whole soybeans 
(composition and digestibility), soy sprouts (germes de soja), 
green vegetable soybeans (le soja frais). 5. Fermented soy 
condiments: Solid condiments from Japan: Tokyo natto (Le 
Tokio-Natto) and Ping-Ming natto or tao-tche (Le Ping-ming-
Natto; fermented black soybeans with salt, ginger, orange 
rind, etc. A similar product is made in China and called tao-
tche). Paste condiments: Miso (four types and composition), 
tao-tjung (Chinese miso). Sauces: Shoyu (its production, 
varieties, properties, composition), chiang-yu (tsiang-yeou), 
ketjap [kechap, from Java], tuong (from Annam, with rice or 
corn), tao-yu (widely used in China and Japan, described by 
Prinsen Geerligs). 6. Confectionery products: Comparison 
with chestnuts, roasted soy fl our to replace chocolate. 7. Soy 
coffee (with analysis by Kornauth). 8. Special fermented 
products: Kiu-tsee (a special commercial ferment from 
Canton described by Thiersant), fermented soymilks.
 Part V: Industrial uses of soybeans. Oil based: soap, 
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wax candles (bougie), and paint oils. Protein based: sojalithe 
or soy stone which corresponds to lactite, insulators for 
electrical apparatus, glue, etc. Conclusion. Addendum 
(Complément) to Part III, Chapter 1: Soybean straw and 
stems. Composition of various seeds, including soybeans. 
Soy fl our. The cakes from oil mills. Soymilk and the cake 
from soy dairies (tourteau de laiterie, okara).
 A very interesting table (p. 66-67, which does not appear 
in the original 8 articles) shows earlier nutritional analyses 
of the composition of soybeans by Steuf (from Hungary, 
Mongolia and China), Schroeder, Caplan, Pellet (from China, 
Hungary, Etampes), Muntz, Nikitin (black soybeans from 
Russia, 2 samples), Lipski [Lipskiy] (yellow, from Russia), 
Giljaranski (yellow from Russia, China and Japan; black 
from China and Japan; green), König (Hispida platycarpa 
black, Tumida yellow, brown and black), Prinsen (white from 
Java and China), Goessmann, Kellner, USDA, Chemiker 
Zeitung (white from Java and China, 29 Jan. 1896), Scuff 
(misomame; miso soybeans), Zulkovski (yellow from China, 
reddish brown from Mongolia), Institut Agr. de Vienne 
(Austria; yellow from Vienna, reddish brown from Tyrol), 
Ecole Imp. et Roy d’Ag. Hong (yellow from Mongolia and 
China, reddish brown from China), Chez M. Olivier Lecq 
(from Moravia), Lechartier (Etampes and black), Joulie 
(yellow), Stingl and Morawski, Bloch (yellow, green, and 
black), Balland, Cavendish Evelyn Liardet (yellow, brown, 
green, black, and white), Jardin Colonial (Laos, Tonkin, 
China), Aufray (Tonkin, Yun-nan), Homes Laboratory (black 
from China, or white). Photos and illustrations are the same 
as those referenced in individual sections of the book, except 
for the following: A fi eld of soybeans (p. 16). A soybean 
plant growing in Europe (p. 17). Color illustrations appear 
facing pages 12, 22, and 64. Address: Li is from Societe 
Biologique d’Extreme-Orient (Chine). Grandvoinnet is from 
Ingenieur Agricole (G.).

1068. Muramatsu, S. 1912. On the preparation of natto. J. 
of the College of Agriculture, Tokyo Imperial University 
5(1):81-94. Oct. Journal name also written as Tokyo Noka 
Kiyo. Also published in 8th International Congress of 
Applied Chemistry, Orig. Comm. 18:(251-63). [Eng]
• Summary: Contents: Introduction. Soya beans. Rice straw. 
Cellar. Preparation of natto. The microbes of natto; Bacillus 
no. 1, 2, and 3. The application of cultured bacteria for 
the preparation of natto. Natto as a by-food (incl. table of 
nutritional composition of fresh and fermented natto).
 “There are several kinds of natto prepared in Japan, 
but here I mean common natto, which is a kind of vegetable 
cheese made by fermenting boiled soya beans wrapped 
in rice straw and set in a warm cellar for one or two days. 
Thus the product becomes white and mucilageous [sic, 
mucilaginous] by the development of bacteria. Natto is 
consumed as a by-food after having been mixed with 
table salt and several stimulants, of which amongst others 

powdered mustard is preferred. It is chiefl y consumed in 
Tokyo and the north-east districts of Japan, and for the 
production of it Aizu [in Fukushima prefecture] is the noted 
place. It is consumed in Tokyo in the summer time, but in the 
north-east districts during the winter time, as these are rather 
poor in vegetables at that season.”
 In Section “V. The microbes of natto,” after 
summarizing the published fi ndings of Dr. Yabe and Dr. 
Sawamura, Muramatsu continues:
 “Mr. Nonzen isolated several kinds of bacteria, among 
them on bacillus to which Dr. Omori gave the name of 
Bacillus viscosus natto and which, he said, is the principal 
microbe that produces strong viscosity. The two kinds of 
bacilli, which he named Bacillus odorans natto 1, and 
Bacillus odorans natto 2, produce good aroma in natto; and 
another one which he named Pseudomonas odorans natto, 
produces also good aroma. The latter three did not produce 
good natto, unless the material is inoculated also with B. 
viscosus natto. Thus the author [Monzen] concluded that 
there are necessary for the preparation of natto at least two 
kinds of bacteria, one producing the peculiar aroma and the 
other strong viscosity.
 “Mr. Muto [1905] isolated several bacteria and 
concludes that only one bacillus belonging to the B. subtilis 
group is necessary for the production of natto.
 Muramatsu investigated several kinds of natto prepared 
in Tokyo, Aizu, and Morioka. He found that they all 
contained the same microorganisms, among which three 
bacilli (which he described) were the principal ones. He 
learned that the three bacilli were similar to those isolated 
previously by Sawamura, Muto and others. He also agreed 
with Muto that only one bacillus was necessary for natto 
fermentation, and that any one of the three would do the 
job. He agreed with Sawamura that the organism similar to 
B. natto Sawamura did not yield enough viscosity, however 
Muramatsu discovered that whenever the fermentation was 
carried out at high temperature (45ºC), the Bacillus No. 1 
“produces the best quality of natto, providing much mucilage 
[high viscosity] and good aroma. For each of the three bacilli 
about 18 characteristics are examined and described.
 For example: Bacillus No. 1. “Enzyme: Diastase 
and proteolytic enzyme of tryptic nature are recognized.” 
Note: All three bacilli produce diastase (which hydrolyzes 
starches to make sugars) plus trypsin-like proteolytic 
enzymes. This bacillus [Muramatsu’s No. 1] may be the 
same as those which Dr. Sawamura represented as Bacillus 
No. 2 and Bacillus viscosus Omori, and also that which 
Mr. Muto thought was the only bacterium which produces 
natto, though there are several differences in its behaviour 
investigated by these author.”
 “Bacillus No. 2. This bacillus develops more 
energetically at high temperature and produces natto of the 
best quality, forming much mucilage and a rather higher 
aroma than Bacillus No. 1.”
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 “Bacillus No. 3. This bacillus develops most 
energetically at 40ºC, and when it is developed on boiled 
soya beans at this temperature it produces good natto 
with strong viscosity and good aroma; but its mucilage is 
somewhat less than Bacillus No. 1 and Bacillus No. 2.”
 Note 1. This is the second report (after Sawamura) of 
separating Bacillus natto from natto.
 Note 2. This is the earliest document seen (Jan. 2012) 
that mentions the word “enzyme” (or “enzymes”) in 
connection with natto, or that describes the specifi c types of 
enzymes produced by the natto bacteria. Address: College of 
Agriculture and Dendrology, Morioka, Japan.

1069. Ruijter de Wildt, J.C. de. 1912. Het suikergehalte van 
sojamelassekoek [The sugar content of soybean molasses 
cake]. Cultura–Orgaan van het Nederlandsch Institut van 
Landbouwkundigen 24(290):409-11. Oct. [Dut]
• Summary: Various soybean molasses cakes 
(Sojamelassekuchen) which were received by the Goes 
Experiment Station [Goes is a city in the Netherlands] for 
study give the impression that they could not contain very 
much molasses, even though the guaranteed sugar content 
of 12% to 14% was achieved. Neither the appearance nor 
the smell and taste gave an indication of large quantities 
of molasses. By means of the sugar determination method 
(reduction method) that is common at the Dutch experiment 
stations, though, up to 14% sugar was found. And the content 
of protein, fat, and moisture deviated only a little from the 
content of molasses-free soybean cakes (Sojakuchen). It 
therefore should be assumed that soybean cakes in and of 
themselves contain a high content of soluble carbohydrates 
which manifest themselves as sugar with the determination 
method.
 The author therefore studied various samples of soybean 
cakes and soybean molasses cakes in 1911 and 1912. The 
results have been compiled in the following tables:
 Note: Two tables show the chemical composition of 9 
soybean molasses cakes and 13 regular soybean cakes. For 
each sample is given pure protein (Reineiweiss; 36-41%), fat, 
sugar, ash, and water.
 Within this context, it is fi rst of all to be noted that the 
Dutch experiment stations always determine the content of 
pure protein in fodders that contain molasses. According 
to several studies, the total protein in soybean molasses 
(Sojamelasse) is around 1.5% higher.
 From the tables, it emerges that of the other sugar 
substances that are present in the soybean molasses cakes, 
approximately 2/3 are already present in the soybean cakes. 
Little is still defi nitively known about which type of sugar 
substances these are. As early as 1881, Levallois already 
reported that out of the soluble carbohydrates, around 10% is 
one of the types of sugar that is similar to melitose. But since 
Tollens has shown that melitose is identical to raffi nose, that 
has to be assumed in soybeans (Sojabohnen). Meissl and 

Böcker indicate that approximately 10% dextrins are present 
in addition to small quantities of sugar [sic–sucrose?]. On the 
other hand, Stingel [sic, Stingl] and Morawski say that there 
are supposedly only small quantities of dextrin present, but 
there are in fact around 12% types of sugar present that can 
be fermented. According to Schulze, Steiger, and Maxwell, 
the soybeans contain sucrose, a carbohydrate that provides 
galactaric acid [or mucic acid] (Schleimsäure) (this may be 
raffi nose, but also galactosan) (Galaktan), and a paragalactan 
(Paragalaktan), while Nishima presumes 3.3% dextrin or 
galactosan. More detailed indications are still lacking. The 
author considers the presence of sucrose to be possible, since 
it is also contained in other legumes.
 The question of the nature of this carbohydrate has 
not yet been completely clarifi ed. In any case, though, it 
is necessary to take it into consideration with the study of 
soybean molasses fodder (Sojamelassefutter).
 Note: Translated by Philip Isenberg (MM, CT), 
Long Beach, California. Address: PhD, Rice Agricultural 
Experiment Station at Goes (Rijkslandbouwproefstation 
Goes).

1070. Sawamura, Shin. 1912. Ueber den Bacillus Natto 
[On concerning the Bacillus Natto]. Chemiker-Zeitung 
36(134):1306. Nov. 7. [Ger]
• Summary: See the much more detailed English-language 
article with the same author title, and year.
 Contains a brief description of how natto is made and 
details of its chemical composition after 14 hours and after 7 
days. Address: Tokyo.

1071. Floderer, Sándor. 1912. A sójabab [The soybean]. 
Termeszettudomanyi Kozlony (J. of Natural Science) 
44(3):817-21. Nov. 15. [Hun]
• Summary: One of East Asia’s most important crops is 
soybean (Soja hispida Mönch, or Glycine soja L.). In its two 
main production areas, China and Japan, it is known as patou 
and daidsu, respectively. However, nowadays it is not only 
well-known in China and Japan, but is also included in large-
scale production in India as well, and even on the island of 
Java.
 The ancestor to today’s soybean is Glycine soja, which 
lives in the wild in the Amur River region. By now, the 
plant Glycine hispida has become a commonly produced 
crop and is a member of the Legume family. Its external 
characteristics make it similar to a bean, though its stem has 
shorter lengths between nodes (internodes). The soybean’s 
compound leaves have three blades, the shapes of which 
are akin to those of a lance. It differs from the other types 
of legumes produced in Europe in that lush reddish-brown 
hairs cover not only its stems, but also its leaves and pods. 
The pods usually contain 2-3, or more rarely 4-5, egg-shaped 
beans with strong indentations on the side.
 There are several species of soybean produced for its 
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beans. C.O. Harz divides these species into two groups:
 Group 1: Soja platycarpa, Soja olivacea, Soja punctate, 
Soja melanosperma, Soja platisperma, Soja copressa nigra, 
Soja parvula.
 Group 2: Soja tumida, Soja pallida, Soja sphaerica 
vinescens, Soja sphaerica lutescens, Soja castanea, Soja 
atrosperma, Soja sphaerica nigra, Soja sphaerica minor.
 These species seem to look exactly alike, with 
differences only in the shape, color, and size of the beans.
 Soybean is the main food of a major part of the 
population of both China and Japan. Comparing the 
analytical data of soybeans with those of other plants 
best illustrates just how suited soybean is for human 
consumption:
 A table compares the nutritional composition of 
soybean, pea, common bean, lupine and lentil. When 
comparing the analytical data of the various seeds, it 
becomes apparent just how rich the soybean is in nutritional 
materials. Its suitability for consumption becomes even more 
obvious on the basis of the detailed analysis conducted by 
Meissel and Boecker, according to which soybean consists of 
the following:
 A table gives the composition of the soybean in terms 
of Water, Soluble casein, Albumin, Insoluble casein, Fat, 
Cholesterol wax and resin, Dextrin, Starch, Cellulose, 
Potash, Sugar, amid, etc.
 As regards the various components, Schulze found that 
soybeans contain starch, cane sugar, carbohydrate providing 
soluble mucic acid, paragalactane, and cellulose. From the 
percentages of these two latter components, Stingel and 
Morawski concluded that the bean of the soybean plant 
contains an enzyme with a strong diastase-like effect, as that 
is the only possible answer as to why it contains such little 
starch and so much cane sugar.
 As regards the nitrogen-containing compounds 
in soybean, Schulze found that they consist mainly of 
asparagine and lecithin, with only a small amount of choline. 
According to Osborne and Campbell, glycinin, a form of 
globulin similar to legumin but with a different composition, 
was found amongst the main components of proteins, which 
make up the majority of nitrogen-containing materials. 
These same authors also identifi ed another globulin called 
phaseolin from soybean. A very small amount of legumelin 
and even less proteose was also identifi ed.
 The analysis of the soybean’s mineral contents 
performed by Schwackhöffer yielded the following results:
 A table gives the content of potassium, sodium, calcium, 
magnesium, iron oxide, phosphoric acid, sulfuric acid, 
chlorine and orthosilicic acid.
 If we take the soybean’s protein and fat content into 
account, we fi nd that it is an important source of nourishment 
for people in regions where the majority of the population is 
forced to consume plant-based foods due to high population 
densities. It is also important as a human food because it 

produces copious yields and offers high nutritional values in 
its native regions.
 Soybean is consumed in many forms in China and 
Japan. For example, they cream it into a paste and use it 
instead of butter. According to Fesca, black soybean is 
especially frequently toasted and eaten with a side of rice. 
White and green soybean are ground into fl our and used to 
make bread and a wide variety of other tasty sweets. The 
majority of soybean in China and Japan is processed to make 
a very popular soy dipping sauce (sójamártás). In addition 
to all the above, it is also used to make “soy milk” (sójatej), 
“soy cheese” (sójasajt), “soy oil” (sójaolaj), preserves, and 
“soy coffee” (sójakávé).
 It is clear on the basis of the above that soybean can 
be used in a multitude of ways for human consumption. 
However, soybean is allegedly not readily used since it is 
diffi cult to digest.
 Let us now take a look at how the various foods are 
produced and what nutritional values they have: Soy fl our 
(sójaliszt) is made with a simple grinding process. However, 
the bean is hulled before grinding, just like various types of 
grain, in order to decrease its cellulose content and improve 
its digestibility. Soy fl our is not only used to make bread, 
but in China and Japan is also the basis for excellent pastas 
and sweets and, as such, it is especially important in feeding 
the poorer classes. According to Dujardin-Beaumetz, bread 
baked from soy fl our is very well suited for consumption 
by people suffering from diabetes. As a source of nutrients, 
it has high nutritional content and the good digestibility of 
the nutrients it contains are especially worth mentioning. To 
illustrate this fact, let us compare the chemical analyses of 
soy fl our and wheat fl our, which is also used as a nutritional 
source:
 A table compares the nutritional composition of soy 
fl our and wheat fl our. Thus, it contains more fat and nitrogen 
but signifi cantly less carbohydrates than wheat fl our.
 However, the soy sauce (sója-lé) made from soybean, 
used both as a condiment and as a source of nutrition, is 
much more important both in China and in Japan. Soy sauce 
is basically a product of fermentation. The soy sauce made 
in China is called shoyu [sic] and that made in Japan is 
called miso. Both shoyu and miso are used not only instead 
of herbs, but also in general for cooking and especially for 
making soups. According to O. Kellner, shoyu is prepared 
as follows: its ingredients are yellow soy (sója), wheat, salt, 
and water. However, the ratios of these components are not 
constant, but differ from the quality of the shoyu to be made. 
The steps of preparing shoyu are the following: A small part 
of the wheat is toasted until light brown. It is then ground 
and mixed with small amount of koji (propagated on the 
Aspergillus oryzae rice variety). The soy beans are cooked 
until medium soft, then mashed and mixed with salt, water, 
and koji. This mixture is left to ferment at low temperatures 
for 8 months to 5 years, depending on the desired quality. 
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After the fermentation process, the fermented part [sic] is 
separated from the non-fermented part. The resulting shoyu 
has a specifi c weight of 1.182-1.193, with 287.5-319.2 g of 
dry matter, 136.3-164.7 g of organic material, 150.8-154.5 
g potash, 3.5-6.5 g of acetic acid equivalent, and 7.2-14.5 g 
nitrogen per liter. Due to its exciting and nutritional nature, 
shoyu can be considered to be equal to meat extracts.
 Kellner writes that 5 units of soy beans, 3.25-6 units 
or rice or barley koji, 1.5-2 units of salt, and 1 unit of water 
are used to make Japan’s famous miso. Just as when making 
shoyu, the soy beans are cooked, mashed, mixed with a little 
salt, water, and koji, and then left to ferment. Depending 
on the quality of the miso, the soy beans are cooled to 70-
90ºC after cooking and then mixed with 6 units of koji and 
a little salt when the production aims to be quick. When 
made in this way, the miso will be ready in four days. When 
making higher quality miso, before being mixed with koji, 
the cooked beans are completely cooled and mixed with 
less koji and more salt. In this case, it takes 6 months for 
the preparation of the product. Depending on the rice or 
barley koji used for the fermentation and the duration of 
preparation, the end product can be light in color and quick 
to go sour or dark brown with a long shelf life.
 Kellner examined fi ve kinds of miso [whose names are 
not given; each kind is represented by a roman numeral]; the 
compositions of these were as follows:
 A table gives the composition of each of the fi ve 
(Continued). Address: Hungary.

1072. Floderer, Sándor. 1912. A sójabab [The soybean 
(Continued–Document part II)]. Termeszettudomanyi 
Kozlony (J. of Natural Science) 44(3):817-21. Nov. 15. 
[Hun]
• Summary: (Continued): Among its nitrogen compounds, 
27.5-42.5% of total nitrogen is in the form of non-protein 
compounds.
 According to Li Yu-Ying, the Vice President of The 
Rational Diet Society, “soy milk” is prepared as follows: 
After being steeped in water for several hours, the soy 
beans are ground. As a result of this two-step process, the 
plant’s “casein” content (which is most likely a globulin-like 
compound) enters into a solution, resulting in a “soy milk” 
that is quite similar to the milk of animals. “Soy milk” is 
so similar to animal milk in not only appearance, but also 
as regards its composition, that, according to the writings 
of Duclaux, soy beans “provide not a milk-like liquid, but 
milk”. The table published in the work of Arthus entitled 
“Physiologische Chemie” makes it clear just how similar 
soy milk is to animal milk, that is real milk, and just what an 
excellent source of nourishment it is:
 A table compares the composition of soy milk, human 
milk, cow milk, goat milk and sheep milk.
 Even though, as made clear by the above, “soy milk” 
has a substantially high nutritional content, it is not only 

important in its condition of being a milk, but also because 
it is used to produce “soy cheese”, or tofu, in Japan. When 
making “soy cheese” or “bean cheese”, the beans are steeped 
in water and ground, similarly to when making milk. It is 
then steeped again to dissolve the majority of the legumin, 
after which it is cooked. The mother liquor [of sea water] 
containing magnesium chloride left over from the local salt-
cooking process is used to precipitate the legumin from the 
“soy milk” generated in this manner. The legumin is then 
collected to create a very watery milk, from which the water 
is extracted in a variety of processes. The most common 
procedure is to freeze the cheese and let it thaw out in the 
sun; the cheese made in this manner is called kori-tofu. E. 
Kinch has determined the composition of tofu and kori-tofu 
to be as follows:
 A table compares the nutritional composition of the two. 
Kori-tofu contains only 18.5% water vs. 89.29% for regular 
tofu.
 As can be clearly seen, both products contain high levels 
of nutrients and have high nutritional value. This fact is 
even more obvious if we compare the analytical data of the 
Parisian metropolitan laboratory and the data in Gautier’s 
work entitled “Ernahrung und Lebensweise” with certain 
types of meat:
 A table compares the nutritional composition of fresh 
tofu, beef sirloin, leg of lamb, veal and pork.
 The above analytical data show that not only “soy milk”, 
but “soy cheese” is also an excellent food.
 Soy oil: In general, it is said that soy oil is not fi t for 
human consumption due to its strong laxative effects. 
However, Korentsewski and Zimmermann used experiments 
conducted on soldiers in the military hospital in Harbin (in 
today’s China) showed that fresh soy oil is very much suited 
for consumption. According to W. Hefftner, The color of 
soy oil can vary from yellow to brown, has no scent, and 
its taste is similar to that of second-class olive oil. When 
left standing, triglyceride-containing sedimentation occurs, 
which is used in China for burning [illumination] and soap-
making as well as for food.
 In both China and Japan, quite rudimentary processes 
are used for the production of oil. Thus, according to the 
description provided by Dr. Katajama, any contamination 
is removed from the beans, which are then pulverized, 
ground, and fi nally squeezed through a traditional press. The 
oil is left to stand and any contaminations are left to settle. 
However, the soybean’s yield is very small when it is utilized 
in this manner: 182 liters of soybean results in only 13 
liters of oil and 5 cakes of 2 kg each. Marx found that these 
cakes still consisted of 15-20 % oil. This is why soy cake 
(sójapogácsa) imports to Germany have greatly increased 
recently: they are sold as an excellent fodder. On average 
(between 1882 and 1891), the price of soybean was 3 crowns 
77 pennies per 60 kg (1 picul), with 60 kg of soy oil costing 
4 crowns 44 pennies and the cakes costing 4 crowns 65 
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pennies.
 We have yet to discuss “soy preserves” (sójabefott) and 
“soy coffee”. According to Li Yu-Ying, the former is similar 
to chestnut cream but has better nutritional value, and the 
coffee made from soy beans has a pleasant taste without the 
exciting effect of real coffee.
 Thus, as explained above, soybean is an exceptional 
plant not only due to its nutritional values but also because 
of the many ways it can be utilized. There have already been 
several attempts at introducing it to Europe, but the long 
growing period required by soybean greatly restricts the 
areas suitable for its cultivation. There have been numerous 
experiments at growing soybean in Hungary, but its 
production is restricted to a very small region, due to which 
fact we cannot expect it to become generally widespread.
 Note: Translated by Peter A. Gergay of San Francisco, 
California. Address: Hungary.

1073. Agriculture Pratique des Pays Chauds (Bulletin du 
Jardin Colonial). 1912. Communications diverses: Soja du 
Cambodge [Miscellaneous communications: Cambodian 
soybeans]. 12(116):411. Nov. [Fre]
• Summary: “The Colonial Garden (Jardin Colonial in Paris, 
France) has had the occasion recently to study a sample of 
Cambodian soybeans (Soja du Cambodge). This sample, 
analyzed in the laboratories of the Chemical Service, was 
found to contain: Moisture 7.00%, nitrogenous material 
(Matière azotée) 41.60%, and fatty material (Matière grasse) 
18.26%.
 “The fat content of this soya is therefore rather high, the 
average being only 17 to 18%. This soya, submitted to the 
expertise of brokers, has been judged to be of good quality 
and would now be easy to sell at a price of 17 to 20 francs 
per 100 kg f.o.b. at French ports.
 “Cambodia seems capable of mass-producing this 
legume. According to indications furnished recently by Mr. 
Magen, director of the agricultural and commercial services 
at Pnom Penh, this plant is cultivated in Cambodia by the 
indigenous people in a large number of villages; but they 
undertake this cultivation for no other purpose than local 
consumption.”

1074. Kuijper, J. 1912. Soja [Soya]. Departement van den 
Landbouw, Suriname, Bulletin No. 29. p. 24-29. Nov. [Dut]
• Summary: In recent years, since 1908, soya has become 
a product of great importance on the world market. There 
are few products whose exports have risen so dramatically 
in just a few years. The reason for the great expansion of 
trade in soya can be found in the great demand by industry 
for oilseeds. For more than 30 years, experiments have been 
conducted on growing soybeans in Europe, but the results 
have not been very promising. Some people have suggested 
that soya might be able to be grown in Suriname. It is grown 
in many tropical countries, including Siam, British India, and 

Java. Requirements for cultivation and yields are discussed. 
Japan reports the highest yields, 2,500 kg/ha, compared with 
1,000 to 1,400 kg/ha from the USA. Soybeans produce more 
protein and oil per unit area of land than any other farm crop. 
The seed is used mainly for human consumption but the 
plant also yields, fresh or dried, an excellent livestock feed, 
which is why so much research on it is now being conducted 
in Australia and America. It is important for Suriname that 
soya can be used as a green fodder, for example interplanted 
and fed with corn.
 From soya one can make numerous products such as 
soymilk (soyamelk), soy cheese [tofu] (soyakaas, whose 
food value is higher than that of meat), soy fl our, soy bread 
(soyabrood), oil (olie), various sauces (soya sauce, Worcester 
sauce, etc.), and various substitutes for coffee and chocolate, 
etc. (surrogaten voor koffi e en chocolade enz.).
 In Suriname soya is cultivated on a small scale by the 
Javanese, for example in Lelydorp and in the settlements 
of Johan and Margaretha. Many experiments with Soya 
have already been conducted in the experimental garden 
(Cultuurtuin). Seeds imported from America did not give 
good results; the plants remained small, yielded few fruits, 
and died quickly thereafter. It is a common occurrence that 
plants from temperate or subtropical regions do not grow 
well in the warm tropics in the rainy season. Of the seeds 
cultivated in Suriname, two varieties give good results. 
Those cultivated by the Javanese give hardy plants and a 
lot of seed though exact yield fi gures are not available; the 
planted area is still quite small. But the yield is about 1,000 
kg/ha. Apparently the necessary bacteria are present in the 
soil, for the roots show nodulation.
 In the experimental garden two beds of soya were 
planted on May 24. The fi rst seeds ripened after 3 months 
and within 4 months all was harvested. Thus the plants 
developed during the rainy season, and they probably got 
too much water. The results would probably be better if 
this season could be avoided. Soya is sold in Suriname for 
hfl  30 per bag, a considerably higher price than that paid in 
Europe. On the plantations Peperpot and Jaglust experiments 
with soya have also been conducted. The European seed that 
was used gave very limited results. The experiments will be 
conducted again using Suriname seeds.
 With the market price at hfl  10 per bag, it seems very 
unlikely that the cultivation of soya in Suriname will ever be 
profi table, unless high yields can be obtained. As mentioned 
above, this seems unlikely. Small scale cultivation for sale in 
Suriname, however, seems advantageous at present, while in 
areas where cattle are raised the use of soya as a green feed 
to replace more expensive secondary feeds will likely give 
good results.
 Note 1 This is the earliest document seen (Aug. 2015) 
concerning soybeans in Suriname, or the cultivation of 
soybeans in Suriname.
 Note 2. This is the earliest Dutch-language document 
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seen (Nov. 2012) that uses the term surrogaten voor koffi e to 
refer to soy coffee.
 Note 3. This is the earliest Dutch-language document 
seen (Aug. 2013) that uses the term soyamelk to refer to 
soymilk.
 Note 4. This is the earliest Dutch-language document 
seen (April 2013) that uses the term soyakaas to refer to tofu. 
Address: Surinam.

1075. Plumb, Charles S. 1912. Beginnings in animal 
husbandry. St. Paul, Minnesota: Webb Publishing Co. 393 p. 
Illust. Index. 20 cm.
• Summary: This is a book for use in agricultural colleges. 
Chapter 1, “The importance of animal husbandry,” begins (p. 
11): “The study of domestic animals may be considered both 
a pleasure and a duty. A pleasure, because of the natural-
born interest man feels in all animals; and a duty, on account 
of the service horses, cattle, sheep, and swine play in the 
world’s affairs.”
 The soy bean is mentioned on pages 284, 297, and 298. 
Chapter 20, “How to calculate a ration,” explains (p. 284) 
how to add soy beans to the ration.
 “We might use cotton-seed meal, or oil meal, as a trial, 
to balance up this ration; but to use a home-grown product 
that is getting more and more common, we will use soy 
beans, though they must be fed cracked or ground. Let us 
then add 3 pounds of the soy beans to the rest of the ration. 
Turning to the table of the composition of feeding stuffs, 
on page 387, we fi nd that:” One table gives the nutritional 
composition of soy beans. A 2nd table gives the composition 
of the ration after 3 lbs. of soy beans have been added. The 
nutritive ratio is 1:5.9.
 This ration shows a shortage in dry matter of 3 pounds, 
a very slight increase of protein, and quite an increase in fat. 
These differences, however, are not important. The nutritive 
ratio agrees fairly well with the standard. Therefore we may 
consider this ration properly calculated and corrected to suit 
the animal’s needs.
 “The adjustment of rations to the standard is not usually 
diffi cult. An increase in dry matter and carbohydrates is 
easily secured with the hays or most of our common feed 
stuffs. If a ration needs most attention in the protein, then 
some concentrate such as soy beans, cotton-seed meal, 
linseed oil meal, or tankage may be selected.”
 Chapter 21, “Coarse feeds and their value,” has a section 
titled “Legumes for forage and hay” which, in turn, has a 
subsection which states: “The soy bean thrives over a wide 
extent of territory, and is meeting with considerable favor 
as a forage crop, and also for its seed. This plant is rich in 
protein, and combines unusually well with corn. Hogs have 
done well when pastured upon soy beans. It is also grown to 
some extent with corn, for the purpose of harvesting the two 
plants as one crop for the silo. Under some conditions this 
combination gives very nearly a balanced ration.”

 The section on silage (p. 298) adds: “The silo is one of 
the most valuable things on the stock farm, for in it feed can 
be stored more economically than in any other way.
 “Silage may be made from a variety of plants, but at the 
present time corn is used nearly altogether. That is because it 
combines the largest yield of the most easily stored forage of 
all crops generally relished by stock. Sorghum, clover, cow 
peas, soy beans, and alfalfa are sometimes used.”
 Note: Charles Sumner Plumb lived 1860-1939. Address: 
Prof. of Animal Husbandry, College of Agriculture, The Ohio 
State Univ.

1076. Thompson, Firman; Morgan, H.H. 1912. Soy bean oil. 
Delaware Agricultural Experiment Station, Bulletin No. 98. 
13 p. Dec. 1.
• Summary: Contents: Introduction. Production of oil. 
Quality of oil. Some constants of soy bean oil. Methods 
used. Uses and value of oil. Qualities of cake or meal. Value 
as green manure and as an oil seed crop.
 Recently many U.S. experiment stations, especially in 
the South, have conducted soy bean cultivation experiments, 
with “fairly uniform success. Almost invariably, however, 
the object of these experiments has been to determine their 
value as a forage crop or for green manure, rather than to 
determine the industrial or economic value of the bean.” A 
table compares the nutritional composition of the soy bean, 
cottonseed, and fl ax seed. The soy bean contains the least oil 
(17.2%) and the most protein (33.5%) of the three.
 “In 1908, owing to a scarcity of linseed and cottonseed 
products, serious attention was given to the soy bean as 
an oilseed by the oil mills of England, with the result that 
during 1909 about 400,000 tons were imported by them 
for the manufacture of oil. The oil produced was received 
so favorably by various industries that the importation 
of the beans into England and other European countries 
has increased very rapidly... At the present time over 
1,000,000 tons of [soy] beans are annually exported from 
Manchuria, as well as large quantities of oil and cake which 
are manufactured there. While the oil has been used to a 
considerable extent in this country, it appears that none of 
the oil has been manufactured here, it being imported from 
Europe or from the Asiatic countries.” During the year 
ending June 30, 1911, 41.1 million lb of soy bean oil worth 
$2.55 million were imported to the USA. The decrease of 
imports to 28.02 million lb during the fi scal year 1912 was, 
in large part, due to a severe outbreak of bubonic plague in 
Manchuria.
 “Reports from many widely separated parts of the 
country show that the soy bean can, with reasonable 
certainty, be brought to maturity in almost any part of 
the United States south of the fortieth parallel” which 
runs through the middle of New Jersey, just north of the 
southern border of Pennsylvania, through Columbus 
(Ohio), Indianapolis (Indiana), and Decatur, Champaign, 
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and Springfi eld (Illinois), then along the northern border of 
Kansas. The average yield is 25 bushels/acre.
 “According to Brode (Special Agents Series, Consular 
Reports, No. 39 [April 1910]) a process is now being used 
by several of the large oil mills in England, which consists of 
extracting soybeans with a solvent having a low boiling point 
(presumably benzine), whereby as much as 90% of the oil 
is extracted. This produces a cake or meal correspondingly 
lower in oil and higher in protein than that made by pressure. 
There also appears to be in use in England a secret process 
for refi ning the oil by which all of the disagreeable odor and 
taste is removed and a good edible oil is produced.”
 The author’s original experiments, based on 48 samples 
of soy bean oil, show that some constants of the oil are:
 Specifi c gravity at 15ºC .9212.
 Saponifi cation value 188.65.
 Acid value .28.
 Reichert-Meissl value 5.3.
 Hehner value 93.50.
 Neutralization value 177.82.
 Iodine value of the oil 127.78.
 Iodine value of the unsaturated fatty acids 131.93.
 Unsaturated fatty acids 84.70.
 Saturated fatty acids 8.61.
 Ether number 188.37.
 Glycerol 10.29.
 Mean molecular weight 315.5.
 The methods used to determine each constant are 
described in detail.
 “Probably the most important use of the oil is in the 
manufacture of soaps, for which purpose it compares very 
favorably with cotton-seed oil. Being a semi-drying oil it has 
also found some application in the manufacture of paints, 
and while it probably can never displace linseed oil for 
this purpose, it appears that when mixed with linseed oil in 
proportions as high as 25 per cent, no inferior qualities are 
shown in the paint. It is possible that, with suitable driers, it 
may fi nd more extended use for this purpose.
 “Regular American market quotations on this oil are 
only available since the latter part of 1909, and since that 
time the price has ranged from 6½ to 8 cents per pound with 
an average of about 6 3/4 cents, as compared with 6½ to 6 
3/4 for cottonseed, and 9 to 13 cents for linseed oil.”
 “The price of soy bean meal in Europe varies from about 
$28 to $30 per ton, compared with $30 for cottonseed meal 
and $35 for linseed meal.” Address: Delaware College Agric. 
Exp. Station.

1077. Tanret, Georges. 1912. Sur la présence du 
stachyose dans le Haricot et les graines de quelques autres 
Légumineuses [On the presence of stachyose in kidney-
beans (haricots) and the seeds of some other legumes]. 
Comptes Rendus des Seances de l’Academie des Sciences 
(Paris) 155(26):1526-28. Dec. 23. [1 ref. Fre]

• Summary: The author isolated stachyose from the soy 
bean. Stachyose is a crystallized sugar that Schulze and von 
Planta discovered in 1890 in the bulbous roots of the Labiate 
plant or edible Crosne from Japan (Stachys tuberifera). “In 
the course of research on the carbohydrates of the Haricot 
bean (Phaseolus vulgaris), I succeeded, thanks to its content 
of strontia (composé strontianique) in isolating stachyose 
from it.” Details of the process are given. “The haricot 
beans I examined and treated contain, per kilogram, 21 gm 
of stachyose and 39 gm of saccharose. They do not contain 
reducing sugars” [which usually donate electrons].
 “Do the other leguminous seeds likewise contain 
stachyose? To fi nd out, I examined seeds which approached 
the Haricot in starch content, such as the lentil and the pea 
(Pisum sativum); those which have a low starch content such 
as the trefoil or clover (Trifolium incarnatum), galega or 
goat’s rue (Galega offi cinalis), and lupin (Lupinus luteus); 
and fi nally from a seed which is totally destitute of starch, 
the soy bean “le Soja (Soja hispida).” In every case, except 
for the pea, I was successful in isolating stachyose and 
crystallizing it, soon very easily as for the soybean, trefoil 
and galela, then with some diffi culty as for the lentil and 
above all the lupin.”
 Note: This is the 2nd earliest document seen (Dec. 2020) 
which mentions the word stachyose in connection with the 
soy bean. Address: France.

1078. Gibbs, H.D.; Agcaoili, F. 1912. Some Filipino foods. 
Philippine J. of Science 7A(6):383-401. Dec. Section A. Plus 
6 unnumbered pages of plates at end. See p. 398-99 + plates 
III, IV. [2 ref]
• Summary: “Toyo sauce–This condiment is made 
principally by Chinese from soja beans, Glycine hispida 
Maxim., imported from China. It is a Chinese sauce of the 
Worcestershire type.” Boiled beans and salt are placed in 
earthenware jars and spontaneous fermentation is allowed 
to go on in the sun for 2-4 months (see plate V). “The 
fermented mass is again boiled for another 12 hours, and the 
clear liquid is bottled and sold under the name of the toyo 
sauce. Sometimes it is boiled two or three times producing 
different grades of strengths of sauce. Molasses or sugar are 
sometimes added, and this variety is called si yao (Chinese). 
 Photos show: (1) A man in a bihon (thick rice vermicelli) 
factory using a push-pull apparatus, suspended by ropes from 
the ceiling, to rotate a traditional stone mill.
 Note 1. This same kind of apparatus and mill are used in 
traditional shops making tofu throughout East Asia. 
 (2) Soja beans fermenting in earthenware jars, covered 
with conical woven bamboo lids, in a courtyard, in the 
manufacture of toyo sauce.
 “The Macao Chinese add a quantity of wheat fl our to 
the boiled beans and dry the mixture in thin layers on trays 
several days before placing in jars for fermentation. This 
process hastens the fermentation.” Note 2. Macao [Macau] is 
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a Portuguese overseas territory, located about 40 miles west 
of Hong Kong.
 Table XVIII gives “Analyses of toyo sauce,” including 
regular toyo, toyo made with sugar, and crude molasses.
 Note 3. This is the earliest document seen (April 2012) 
that uses the word “toyo” or the word “toyo sauce” to 
refer to Filipino-style soy sauce. Address: 1. Assoc. Prof. 
of Chemistry, Univ. of the Philippines; 2. Food and Drug 
Inspector, Bureau of Health. Both: From the Lab. of Organic 
Chemistry, Bureau of Science, Manila.

1079. Plimmer, Robert Henry Aders. 1912-1913. The 
chemical constitution of the proteins. 2nd ed. 2 vols. London 
and New York: Longmans, Green and Co. 25 cm. Series: 
Monographs on biochemistry. [1 soy ref]
• Summary: Part I: Analysis–The chemical composition of 
the protein molecule. The chemical constitution of its units 
(xii + 188 p.).
 “Dedicated to Emil Fischer. The master of organic 
chemistry in its relation to biology.” The General Preface 
begins: “The subject of Physiological Chemistry, or 
Biochemistry, is enlarging its borders to such an extent at 
the present time, that no single text-book upon the subject, 
without being cumbrous, can deal with it as a whole,...”
 The Introduction notes (p. 1-2): “The proteins, of which 
we know forty or fi fty natural ones occurring in both animals 
and plants, are divided according to their origin, solubility, 
coagulability on heating and other physical characteristics” 
into ten groups, including globulins, glutelins, gliadins, 
phosphoproteins, etc.
 Soy beans (although not in the index) are mentioned 
in two tables: (1) Vegetable globulins (p. 56). The amino 
acid composition of glycinin from the soy bean (based on 
Osborne and Clapp 1907). (2) Composition of proteins in 
foodstuffs by nitrogen distribution in seven groups (p. 66; 
values for “Glycinin (Soy bean)” from Osborne and Harris 
[1903]).
 The front matter of Part II: Synthesis (xii + 107 p.) is 
very similar to that of Part I. The Introduction (p. 1) states: 
“A conception of the composition of a complex substance 
must precede its synthesis.” Mulder’s ideas about protein 
were “overthrown by the work of Liebig and his pupils. 
Liebig was the fi rst to recognise that the composition of 
complex compounds could not be ascertained by elementary 
analysis but only by the analysis of their decomposition 
products. He was also the fi rst to regard proteins as 
combinations of amino acids, glycine, leucine and tyrosine, 
were known to Liebig as decomposition products of proteins; 
before his death in 1873 the number of units known had risen 
to eight, and since that time the number has increased to 
seventeen.”
 “Up to the present time over two hundred polypeptides 
have been synthesized, and a great number of the 
simpler ones consist entirely of optically active units” 

(p. 7). Discusses: The linking together of amino acids, 
The polypeptides. The action of enzymes. Applications. 
Determination of the structure of a protein. Soy is not 
mentioned in Part II. Address: Asst. Prof. of Physiological 
Chemistry in, and fellow of, University College, London.

1080. Product Name:  [Soyap].
Foreign Name:  Soyap.
Manufacturer’s Name:  Firma Zinnert.
Manufacturer’s Address:  Germany.
Date of Introduction:  1912.
Ingredients:  Soybeans.
New Product–Documentation:  Neumann, Hermann. 1912. 
“Die Sojabohne, ihre Bedeutung für den gesunden und 
kranken Menschen und ihre Verwertungsform [The soybean, 
its signifi cance for people in good and poor health, and the 
forms in which it is used].” Zeitschrift für Physikalische und 
Diaetetische Therapie (Leipzig) 16:129-51. See p. 141-42. 
After feeding Soyap to 6 diabetics, the author concluded: 
“1. Soyap, with one exception, was well accepted. 2. Soyap 
never causes an increase in blood sugars. 3. In those with 
weak bowels, Soyap causes much diarrhea (like puree of 
peas?). 4. As a food, Soya is unfortunately still somewhat 
expensive.”

1081. Beltzer, Francis J.-G. 1912. Industries du lactose et de 
la caséine végétale du soja [Industries producing lactose and 
soy vegetable casein]. Paris: Librairie Bernard Tignol. 144 
p. Undated. (Bibliotheque des Actualites Industrielles, No. 
144). [17 ref. Fre]
• Summary: Contents: Preface. Part 1: The lactose industry 
(p. 9-95; 4 chapters). Part II: Vegetable milk, vegetable 
casein, and products from soybean seeds. Introduction. 
1. Vegetable milk (Le lait végétal; soymilk), microscopic 
examination of vegetable milk. 2. Vegetable cheese (Le 
fromage végétal; tofu). 3. Industrial uses of vegetable casein, 
proximate analysis of soybean seeds, quantity and dosage 
determination, the price of soybeans, price of recovery of 
vegetable casein, industrial production of vegetable casein, 
cleaning the soybeans, extraction of soy oil, extraction of soy 
casein. 4. Plan and installation of a factory for processing 
(10 tons/day of) whole soybeans [to make industrial 
vegetable casein], estimate and specifi cations for special 
materials, general materials, the buildings, price of recovery 
of vegetable casein, industrial uses of vegetable casein. 
Illustrations (line drawings) show: (1) Microscopic view 
of soymilk globules. (2) Microscopic view of soya bean 
tegument (exterior). (3) Schematic drawings (cross section 
and overview) of a factory for making vegetable casein.
 Matagrin (1939, p. v) states that with this book, Francis 
G. Beltzer, a practical chemist, became a major force in 
visualizing new industrial uses for the soybean in the West.
 The Preface notes that in Indochina, vegetable milk and 
vegetable cheese made from the soybean form the base of the 
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people’s nutrition. Cow’s milk is largely unknown, and the 
people raise and nourish their children largely with soymilk. 
Tofu serves equally for the current nourishment of the poor 
(p. 6).
 The Introduction (p. 101-07) notes that soy protein 
is a globulin, called glycinin or vegetable casein (caséine 
végétale). Osborne & Clapp submitted this substance to 
acid hydrolysis and found its composition, which is very 
rich in glutamic acid (p. 102). Soy fl our (farine de Soja) 
contains little starch but a large amount of nitrogenous 
materials, similar to gluten; it is widely used in making 
bread for diabetics. It can also be used as the basis of foods 
that are rich in protein and very nutritious, as for colonial or 
European troops (p. 103).
 Soy sauce (Soja fermenté) is made in Japan from a 
mixture of soy and wheat (koji). The number of brewers 
(brasseurs) of soy sauce exceeds 12,000 in the entire 
Japanese Empire, furnishing more than 2,500,000 hectoliters 
of this condiment (p. 103).
 A Chinese factory has been founded on the outskirts of 
Paris (at Vallées, near Colombes) for the production soy-
based food products (produits alimentaires à base de soja). 
This factory currently makes Caséo-sojaïne [tofu] and the 
following food products: Soy fl our (Farine de soja), soy 
bread (Pain de soja), soy sauce (Sauce de soja), soymilk 
(Lait de soja), fermented soymilk (Lait de soja fermenté), 
soy cheese [tofu] (Fromage de soja), soy confections 
(Confi tures de soja), etc. The Journal, in its issue of 9 Jan. 
1911, under the title “Une usine chinoise fonctionee dans la 
banlieue parisienne [A Chinese factory is operating on the 
outskirts of Paris]” gives some details (p. 106).
 In our colonies in Indo-China, the indigenous people 
have long prepared soymilk, tofu, and several other foods. 
Soymilk is used like regular milk for feeding babies. Soy 
cheese, when cooked, is analogous to gruyere cheese; fresh 
soy cheese resembles our goat cheese. Many Europeans 
are now preoccupied with making the best of the abundant 
nutritive principles found in the soybean. One can eat green 
vegetable soybeans (Les fruits verts) like green peas (pois 
verts). In Annam and Japan a sauce is also made from 
soybeans; its use has spread from East Asia just like that of 
tofu (fromage végétal) (p. 107).
 The introduction into Europe and France of soyfoods 
(aliments retirés du Soja), especially soymilk and tofu, will 
enable us to combat periods of scarcity of animal milk and 
periods when the prices of certain foods are high. Will the 
substitution of vegetable casein for milk casein enable us to 
likewise conserve milk for food use instead of delivering it to 
industry? (p. 107).
 Chapter one, “Soymilk” (p. 108-13), discusses the work 
of the Japanese chemist T. Katayama (1906) with soymilk 
and notes that it can be homogenized and condensed. 
Illustrations show a microscopic view of the globules of 
soymilk and of okara. The absence of starch in soybeans is a 

very positive characteristic.
 Chapter two, “Tofu” (p. 114-18), notes that in Cochin-
China, calcium sulfate is called Tchack-kao, and there are 
three main varieties of tofu: (1) The fermented variety, which 
is gray or yellow in color, has a piquant taste and resembles 
Roquefort cheese. (2) The white salted variety resembles 
goat’s cheese. (3) The baked (cuite) or smoked variety 
resembles gruyere cheese and keeps as well as the salted 
variety.
 Chapter three, “Industrial uses of vegetable casein” 
(p. 119-32), observes that the oil in soybeans must fi rst be 
removed by pressing or extraction. A table (p. 120) gives the 
chemical composition of soybeans from Laos and Cochin 
China, Tonkin, and China and Manchuria. They contain 
17.64 to 18.28% oil. In Indochina a food which Beltzer 
calls La caséine végétale en lames (“vegetable casein in 
sheets” = yuba) has a rather high oil content–about 25-
28%. There follows a section (p. 126-32) which contains 
details on industrial production of soy casein. Chapter four, 
“Design and installation of a factory for processing soybeans 
into industrial vegetable casein,” describes each piece of 
equipment and its cost, itemizes the costs of general and 
special materials plus, buildings and working capital. Also 
includes a detailed schematic diagram (p. 136-37) with three 
production lines, and both top and side views. Finally, it 
lists expenses, income, and profi t (p. 139). The last section, 
applications of industrial vegetable casein, includes paints, 
paper coatings, silk and artifi cial textiles, Galalith, and 
waterproofi ng of textiles and straw hats. The book contains 
no bibliography, few footnotes, and no mention of the 
work of Li Yu-ying–from whom the author appears to have 
borrowed much.
 Note: Although this book is undated, all major sources 
(except a Seattle Public Library bibliography) give its date 
as 1912. Address: Ingenieur-Chemiste-Expert, Professeur de 
Chimie Industrielle.

1082. Collins, S.H. 1912. Composition of the foods used 
in the experiments. County of Northumberland, Education 
Committee, Bulletin No. 17. p. 16-17. See also Gilchrist 
1912.
• Summary: See D.A. Gilchrist (1912, p. 16-17) in this 
same Bulletin. Address: Lecturer in Agricultural Chemistry, 
Armstrong College, England.

1083. Davis, Nathan Smith, Jr. 1912. Food in health and 
disease. 2nd ed. Philadelphia, Pennsylvania: P. Blakiston’s 
Son & Co. xii + 449 p. Illust.
• Summary: This book is an extensive and practical guide to 
general dietetics. It discusses both vegetarian and fruitarian 
diets. It is divided into two main parts: (1) General principles 
of diet and diet in health; (2) Diet in disease. The author 
says that the preservation of health is as important as the 
treatment of the sick. Nathan Smith Davis, Jr. lived 1858-
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1920. His father, Nathan S. Davis, lived 1817-1904. Chapter 
5, “Quantity and kinds of food needed in health” contains a 
section titled “Diet, Japanese” which states (p. 60): “The diet 
of the Japanese has been carefully studied by competent men 
of that country. Beef, mutton, pork and their products are 
scarcely eaten and were not at all until very recently, but fi sh 
is eaten by all who can afford it. The laborers in the country, 
however, do not average a meal of fi sh oftener than twice 
a month. They are vegetarians because they cannot afford 
meat and fi sh. They derive the protein which they need from 
cereals, beans and vegetables. Rice, barley and soy-beans 
are the staple articles of food of all classes. Wheat, millet, 
buckwheat and vegetables are also eaten but in smaller 
quantities. Fish is the staple meat, though poultry and eggs 
are eaten in small amounts and other meats in insignifi cant 
quantities.”
 On page 59, vegetarian and fruitarian diets are 
compared.
 Chapter 8, “Vegetable foods,” contains a section titled 
“Peas and beans” (p. 117-18) with a table showing the 
“Composition fresh and dried legumes compared with that 
of other foods.” Among the dried legumes are: Soy beans, 
lima beans, navy beans, frijoles, lentils, dried peas, cowpeas, 
chick-pea, peanuts, and St. John’s bread (carob bean). Soy 
beans have the highest protein content (34.0%). Peanuts have 
the highest fat content (38.6%).
 In Chapter 12, “Diet in disorders of nutrition,” in 
the section on “Diabetes,” a table (p. 411-12) gives the 
composition (carbohydrates and sugar, fat, protein) of 
substitutes for fl our products, including: Soya bread, gluten 
bread, almond cakes, cocoanut, and peanut. Also mentions: 
Sea kale (p. 119). Taka-diastase (p. 210).
 Note: The fi rst edition of this book is not listed at OCLC 
(Sept. 2007). Address: Chicago, Illinois.

1084. Gilchrist, Douglas A. 1912. Feeding experiments 
with cattle and sheep, 1910-11. Soya cake. County of 
Northumberland, Education Committee, Bulletin No. 17. p. 
1-16. Summarized in Experiment Station Report, p. 767. See 
also S.H. Collins 1912.
• Summary: Contents: 1. Feeding experiments with 
cattle over eighteen months old, 1910-11 (12 cattle, at 
Cockle Park): Test of feeding standards; results of feeding 
decorticated cotton cake and soya cake. 1A. Results of 
feeding a standard ration and a ration containing more 
digestible albuminoids than the standard ration. 1B. Results 
of feeding decorticated cotton cake and soya cake.
 2. Feeding experiments with cattle just over six months 
old (stirks), 1910-11:. Results of feeding decorticated cotton 
cake and soya cake.
 3. Feeding experiments with sheep in sheephouse, 1910-
11: Trials of rations with and without roots; and of the value 
of true albuminoids and total nitrogenous matter.
 4. The feeding and value of digestible albuminoids, 

and digestible amides, by T.R. Ferris (M.Sc., Armstrong 
College). The construction of rations for farm live stock, by 
T.R. Ferris.
 5. Composition of foods used in the experiments, by 
S.H. Collins (M.Sc., Lecturer in Agricultural Chemistry, 
Armstrong College).
 In these tests, decorticated cotton cake was compared 
with soya cake. It was found that when a larger proportion 
of protein was fed than called for by the Wolff-Lehmann 
standard, somewhat faster gains were made but at less profi t.
 The section titled “Composition of the foods used in 
the experiments,” by S.H. Collins states that the following 
were fed to cattle and sheep in the 1910-11 experiments: 
Meadow hay, straw, swedes (roots), bulky foods, soya 
cake, decorticated cotton cake, Bombay cotton cake, and 
concentrated foods. Concerning soya cake: “This cake is 
repeating the past history of other cattle foods. As its novelty 
wears off its cheapness and quality also diminish.” A table 
gives the nutritional composition of the various foods. 
For soya cake: Moisture: 10.89%. Oil: 5.88%. Amides: 
-. Albuminoids: 41.81%. Carbohydrates: 31.34%. Fibre: 
4.63%. Ash: 5.45%. Total: 100.00%. Nitrogen: 6.69%. Silica: 
0.49%. Price per ton: £6 12s. 6d.
 Note: Webster’s Dictionary defi nes stirk, a British word 
fi rst used before the 12th century, as “a young bull or cow 
especially between one and two years old.” Address: Prof., 
Armstrong College, Newcastle-Upon-Tyne, England (far 
north).

1085. Hashimoto, Yojizaemon. 1912. The dairy industry in 
Japan. MSc thesis, University of Wisconsin. [2] + 67 p. See 
p. 41-42 [3 ref. Eng]
• Summary: Chapter X, “The manufacture of tofu,” states: 
“Three gallons of Soya beans soaked in pure, cold water 
about 10 hours so that the beans absorb water until [they] 
become of soft texture. Then grind the beans with a stone 
mortar, adding water little by little until you have 10 gallons 
of water. Then boil with water from about 20 to 30 minutes. 
If it boils over, add a little rape oil in order to prevent foam. 
After 20 or 30 minutes, pour into a hemp cloth bag and press 
with the hydraulic press so that a milky substance [soymilk] 
is squeezed out of the bag which is collected. The deposit 
remaining in the bag is cooled and is known as Kirazu 
[okara]. This is very palatable and is eaten by the people and 
domestic animals.
 Note 1. This is the earliest English-language document 
seen (Aug. 2013) that uses the term “milky substance” to 
refer to soymilk.
 “To this boiling, milky substance is added, little by 
little, saturated magnesium sulphate (obtained from sea 
salt) until about 1/20 of a gallon is added. Then cover about 
ten minutes without disturbing. This curd is poured into a 
wooden mold, which has a hoop of cheese cloth, and pressed 
about 30 minutes with light weights.
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 “The Tofu is a little fi rmer in texture than junket, 
which can be handled easily without breaking. Tofu has 
a mild, pleasant fl avor and smooth texture. It is prepared 
economically and conveniently throughout the Japanese 
empire and is a most digestible food. It is cut into blocks 
about four or fi ve inches square, weighing about one pound, 
which are sold for about one half cent each to consumers. It 
is eaten fresh or may be frozen and kept for a year or more.”
 Two tables (p. 42) give the “Chemical composition 
of tofu” and “Digestibility” [of tofu]. Digestibility: Crude 
protein: 2.7. Carbohydrates: 7.1? Fat 1.2.
 Chapter XII (p. 63), “Future development of dairying 
in Japan” begins: “Some of the reasons why dairying has 
developed slowly in Japan are as follows:
 “1. After introduction of Buddhism the slaughter of 
animals was forbidden under a severe penalty.
 “2. Comparatively, our country is more thickly 
populated than any other civilized country, so that the entire 
area of fertile soil is cultivated and there are few pastures and 
meadows.
 “3. Because our country is surrounded by oceans, fi sh 
are an abundant source of protein supplies.
 “4. Tofu made out of soy beans is an economical, 
digestible food high in protein and is widely made by 
farmers and tofu makers throughout Japan.
 “5. The native cattle are poor milk producers.
 “In studying the future growth of the dairy industry 
in Japan, we have to consider, from an economical 
standpoint, (1) Whether there is room enough for the further 
development of the dairy industry in the island empire? (2) 
What quantities of dairy products will be consumed by the 
whole nation? (3) To what countries we might export dairy 
products? (4) What infl uence the dairy Industry would have 
on general agriculture?”
 Note 2. This thesis was submitted for the Degree of 
Master of Science in Agriculture.
 Note 3. At this time, the word “kirazu” appears to have 
been more popular than “okara” or “unohana.”

1086. Kellner, Oscar Johann. 1912. Die Ernaehrung der 
landwirtschaftlichen Nutztiere: Lehrbuch auf der Grundlage 
physiologischer Forschung und praktischer Erfahrung [The 
feeding of livestock: Textbook based on physiological 
investigation and practical experience]. Berlin: Paul Parey. 
xii + 640 p. 23 cm. [100+* ref. Ger]
• Summary: In the section titled “Descriptions of Feeds,” 
soybean meal is discussed on pages 367-68. A table shows 
a nutritional analysis for the following: Soybean straw 
(p. 607), soybeans (p. 608, 609, and 618), soybean meal 
(defatted and not defatted, p. 613, 620), soybean hay (p. 616 
and 617), soybean hulls (Sojabohnenschalen, p. 617).
 A portrait photo shows the author who lived 1851-1911. 
Many subsequent editions were published, in 1919, 1924, 
etc. Address: Geheimer Hofrat und Professor, Vorstand 

der Koenigliche landwirtschaftliche Versuchsstation 
Moeckern (near Leipzig) [Privy Councilor {or Privy Court 
Councilor} and professor, chairman of the Royal Agricultural 
Experiment Station Möckern, Germany].

1087. Maurel, Edouard César Emile. 1912. Traité 
de l’alimentation et de la nutrition à létat normal et 
pathologique. Quatrième et dernier volume [Treatise on food 
and nutrition in normal and diseased conditions. Vol. 4]. 
Paris: O. Doin, Éditeur. xi + 845 p. Index (in vol. 4). 25 cm. 
[Fre]
• Summary: The section titled “General summary for mental 
illnesses” (p. 777) twice recommends a lacto-ovo-vegetarian 
diet. In the section titled “Dietetic observations on foods 
given for the principal aliments” (p. 779-79), whole-wheat 
bread, gluten bread, soy bread (Pain de soja), and almond 
bread are recommended for low-carbohydrate diabetic diets. 
Edouard Marel was born in 1841. Address: M.D., principal 
physician for the Naval Reserves, Prof. at the Faculty of 
Medicine, Toulouse (Médecin principal de réserve de la 
Marine).

1088. McCay, David. 1912. The protein element in nutrition. 
London: Edward Arnold; New York: Longmans, Green & 
Co. xv + 216 p. Illust. Index. 22 cm. Series: International 
Medical Monographs. [30+* ref]
• Summary: Indian legumens [legumes], with their Indian 
and scientifi c names, include the following dals (p. 57): 
Arhar dal (Cajanus indicus). Massur dal (Erbum lens). Gram 
dal (Cicer arietinum). Mung dal (Phaseolus mungo). Mattar 
dal (Pisum sativum). Kalai dal (Phaseolus radiatus). Urid dal 
(Phaseolus radiatus). “These dals all resemble the European 
pea in appearance, but vary considerably in size.” A table (p. 
57) gives the protein, carbohydrates, and fat content of each. 
The soy bean is not included.
 In Asia, these legumens play a very important in the 
dietaries of the people, “and take the place of animal food 
to a considerable extent. They are extensively used all over 
India and the tropics, and one member, the soy bean, has 
been employed for centuries by the Chinese and Japanese in 
the manufacture of food preparations. Taking the different 
countries together, they rank next to wheat and maize [corn] 
in importance among vegetable foods, and as a source of 
protein are superior to most of the cereals. The chief protein 
of the pulses is legumin,...” (p. 58).
 A married vegetarian couple is mentioned on p. 118.
 The author sides with Voit (against Chittenden) in 
advocating a relatively high protein requirement per kg (or 
pound) of body weight. David McCay was born in 1873. 
Address: Major, M.B., B.Ch., B.A.O., M.R.C.P., I.M.S., Prof. 
of Physiology, Medical College, Calcutta [British India].

1089. Neumann, Hermann. 1912. Die Sojabohne, ihre 
Bedeutung fuer den gesunden und kranken Menschen und 
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ihre Verwertungsform [The soybean, its signifi cance for 
people in good and poor health, and the forms in which it 
is used]. Zeitschrift fuer Physikalische und Diaetetische 
Therapie (Leipzig) 16:129-51. [26 ref. Ger]
• Summary: “In my own medical practice, since 1908, I have 
served soybeans in various forms (as soup, vegetables, or 
bread) to many dozens of people, of all ages and degrees of 
ill health. In almost every case they have praised them and 
been helped by them.” The author reported splendid results 
in treating diabetics with soybean bread and a patented 
preparation named “Soyap.” Tables show the composition of 
various beans, including the soybean.
 A Chinese establishment, Caséo-Sojaïne [founded by Li 
Yu-ying] near Paris, has undertaken to make soyfoods suited 
to French tastes (p. 149). Address: M.D., Potsdam.

1090. Ruhräh, John. 1912. Weitere Beobachtungen ueber die 
Sojabohne [Further observations on the soy bean (Abstract)]. 
Jahrbuch fuer Kinderheilkunde und Physische Erziehung 
75:241. (Chem. Abst. 6:1789). [Ger]
• Summary: A German-language summary of the following 
English-language article: Ruhräh, John. 1911. “Further 
observations on the soy bean.” Archives of Pediatrics 
28(10):841-43. Oct.

1091. Tonnelier, Adolfo C. 1912. La Soja hispida y sus 
aplicaciones [The soybean and its applications]. Buenos 
Aires, Argentina: J. Carbone. 16 p. [Spa]
• Summary: Various tables give the chemical composition 
of soybeans based on different previous analyses (incl. 
moisture, ash, oils, nitrogenous substances / proteins 
{materias azoadas, materias proteicas}, cellulose, and 
carbohydrates).
 “The results obtained during these last two periods in 
this Experimental Station permit us to predict a bright future 
for these industries. The soybean is adequate to use as green 
manure, green fodder and hay; it produces a grain with which 
fl our is made for the maintenance of people and animals; 
it also produces oil which leaves a residue cake that can be 
fed to livestock. Besides these products, soybeans can be a 
source for artifi cial milk (leche artifi cial; soymilk), cheese 
(queso) [tofu], and a certain sauce (cierta salsa; soy sauce), 
all of which, even if their use has not yet become part of our 
custom, are at least widespread in the Chinese Empire” (p. 
1).
 “The main center for the utilization of the soybean and 
for the production of fl our, oil and cakes is found in Hull, 
England.” Tables show the composition of soy fl our (harina 
de Soja) and the soybean cake (la torta de Soja), based on 
analyses by Maret and Delattre (p. 8).
 On page 10 is a discussion of vegetable milk or soy 
milk. Page 12 discusses “queso de Soja, ó To Fou” (“soy 
cheese, or tofu”) and “la famosa salsa de Soja, llamada 
Soyou ó Choyou” (“the famous soy sauce, called Soyou 

or Choyou” [actually shoyu]). A table gives the chemical 
composition of fresh and dry tofu.
 A full-page table (p. 13) compares the chemical 
composition of soybeans and soyfoods with similar foods 
from other sources in six categories: Seeds or grains, cakes 
(for feed), fl our, green forage, milk (incl. soymilk), and 
cheese (incl. fresh and dry tofu; Queso de To Fou, fresco; 
Queso de To Fou, seco). The dry tofu cheese may be dry-
frozen tofu.
 “Experiments carried out at this Experimental Station 
in Cordoba during the last three years plainly confi rm the 
favorable effects that legumes produce as green/unripe 
manure over other crops such as corn, fl ax, wheat, barley, 
rye and potatoes. In the period 1910-1911, as is well known, 
was not a very favorable one for forage production. A 
yield corresponding to 36,000 kg/ha of green forage was 
obtained [from soybeans] at this Experimental Station” 
(p. 15). “The experimental cultivation of the hispid/hairy 
soybean in the period of 1910-1911 was carried out on soil of 
mediocre composition, inferior to that of the average crops 
in the region. As I stated earlier, that year was extremely 
unfavorable for all vegetation. Half of the crop either failed 
to bloom or did not ripen. As a result, by January 19, 1911, 
the harvest of green forage was 36,800 kg/ha, leaving the 
other half for seed” (p. 16).
 Photos show: (1) A fi eld of soy bean plants (Soja 
hispida). (2) Close-up view of a man standing with a 
measuring stick in a fi eld of soy bean plants. (3) Close-up 
view of leaves of a soy bean plant. (4). Close-up of soybean 
pods on stem. (5). Soybean pods placed next to a ruler.
 Note 1. This is the earliest document seen (May 2009) 
concerning the cultivation of soybeans in Argentina (one of 
three documents).
 Note 2. The last two lines of the article read: “Cordoba, 
July 1911. A.C. Tonnelier.” Therefore this document contains 
the earliest clear date seen for soybeans in Argentina, or the 
cultivation of soybeans in Argentina (1908). The source of 
these soybeans is unknown.
 Note 3. This is the earliest Spanish-language document 
seen (Dec. 2020) that uses the term materias azoadas or the 
term materias proteicas to refer to nitrogenous substances or 
protein in connection with soybeans.
 Note 3. This is the earliest Spanish-language document 
seen (April 2013) that uses the term queso de Soja refer to 
tofu. Address: Jefe de la Estación Experimental, anexa á la 
Escuela Nacional de Agricultura y Ganaderia de Córdoba 
(Chief of the Experiment Station, attached to the School of 
Agriculture and Cattle Raising of Cordoba, Argentina).

1092. Winterstein, E. 1912. Prof. Dr. E. Schulze, 1840-1912 
[Prof. Dr. E. Schulze, 1840-1912 (obituary)]. Verhandlungen 
der Schweizerischen Naturforschenden Gesellschaft 95:54-
71. [Ger]
• Summary: An excellent German-language obituary of 
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Ernst Schulze, who wrote several articles about soybeans and 
several about lecithin.
 E. Schulze is very rightfully to be considered among 
the cofounders of the new, precise biochemical research. 
His work in the area of plant chemistry is exemplary and 
contains a series of ideas that stimulate further successful 
research in this area.
 Dr. Ernst Schulze, professor at the Swiss Technical 
College in Zurich (Eidgenössiche Technische Hochschule 
in Zürich) was born on July 31, 1840 in the small town 
of Bovenden near Göttingen as the son of the senior civil 
servant Schulze. In 1858, Schulze studied chemistry in 
Göttingen under Wöhler, and he also spent one semester 
with Bunsen in Heidelberg. In 1861, he was employed as 
an assistant at the Chemical Institute (Chemisches Institut) 
in Jena with Lehmann and later with Geuther. His scientifi c 
activity began at the Agricultural Experiment Station 
(Landwirtschaftliche Versuchsstation) in Weende under the 
direction of Henneberg. In 1871, Schulze was appointed to 
be the director of the newly founded experiment station in 
Darmstadt. During his activity in Weende, he had already 
attracted the attention of the Swiss Superintendent of 
Schools (Eidgenössicher Schulrat), and thus in June 1872, 
he was summoned to Zurich, where he then went on to be 
successfully employed for forty years. In 1886, Schulze got 
married to Johanna Krämer, the daughter of Dr. E. Krämer, 
professor of the agricultural subjects at the Swiss Technical 
College. The marriage produced two daughters. For many 
years Schulze, was a member of the Germany Chemical 
Society (Deutsche Chemische Gesellschaft), the Natural 
Scientists’ Society (Naturforschende Gesellschaft) in Zurich, 
and the Society of Swiss Agriculturalists (Gesellschaft 
Schweizerischer Landwirte), and he was a regular employee 
of the Journal of Physiological Chemistry (Zeitschrift für 
physiologische Chemie). For his research in the area of 
plant chemistry, he was awarded the Silver Liebig Medal in 
1885. A study on the nitrogen-free reserve materials of lupin 
seeds was rewarded with a prize from the Royal Society of 
Sciences (Königliche Gesellschaft der Wissenschaftern) in 
Göttingen. In the 1890s, the Russian tsar had a splendid gift 
sent to him in recognition of the support that he had provided 
to Russian employees. Two years ago, on the occasion of his 
seventieth birthday, he was awarded an honorary doctorate 
by the University of Heidelberg.
 The best testimony to the multifaceted direction of 
Schulze’s research is provided by the compilation of his 
work. I would like to single out just a few points in that 
regard here.
 The experiments that were carried out at the trial station 
in Weende refer primarily to feeding trials for sheep, and 
through these experiments, the teachings of Voit were further 
supported.
 During his forty years of activity in Zurich, Schulze 
devoted himself exclusively to the study of plant materials. 

He discovered a series of important plant components, 
created new methods for their representation and quantitative 
determination, elucidated the protein transformation in 
plants, and made valuable contributions on the formation of 
protein materials in plants. Furthermore, he proved that cell 
wells of plants are a very complicated mixture of different 
carbohydrates, and he also coined the terms “hemicelluloses” 
and “genuine celluloses” (Hemicellulosen and echte 
Cellulosen). In the agricultural journals, there are extensive 
works about the composition of our cultivated plants.
 The following compounds have been discovered 
and explained in chemical terms by E. Schulze and his 
employees:
 Glutamine (an amide of glutamic acid), 
phenylalanine (alpha-Amino-beta-phenylpropionic 
acid), arginine (guanidino-alpha-aminovaleric acid), 
stachydrine (methylbetaine of hygrinic acid), vernine 
(which, along with guanosine, proved to be identical 
to a cleavage product (Spaltungsprodukt) of nucleic 
acid), stachyose (a trisaccaride) [sic, a tetrasaccharide], 
lupeose (a tetrasaccharide), beta-levuline, and other 
non-crystallizable carbohydrates. In the various plant-
based objects, the following nitrogen compounds were 
discovered: aminovaleric acid, leucine, isoleucine, tyrosine, 
phenylalanine, proline, tryptophan, histidine, lysine, arginine, 
guanidine, hypoxanthine, vernine, vicine, convicine, 
allantoin, stachydrine, betaine, trigonelline, and choline.
 Schulze furthermore taught that asparagine and 
glutamine is that product [sic, are those products?] of 
protein conversion in the plant which forms from the protein 
cleavage products (Eiweissspaltungsprodukten) in the plants, 
and that these substances are used once again for protein 
synthesis in the plant.
 This work, which began in 1874, occupied Schulze 
until the end of his life, it forms a milestone in the history of 
biochemistry, and it was these experiments which provided 
the impetus for the successful research in the area of protein 
chemistry.
 As a substantial result of Schulze’s research, it has to 
be emphasized that the chemical composition of the animal 
body corresponds in many a relationship with that of the 
plant organism.
 It was Schulze himself who erected the monument of 
which he is worthy–in the form of his work.
 Note 1. Translated by Philip Isenberg (MM, CT), Long 
Beach, California.
 Note 2. This is the earliest document seen (Dec. 2020) 
that mentions the word “stachyose,” a carbohydrate in 
soybeans.
 There follows a complete bibliography of all Schulze’s 
writings plus those of his PhD students. However this 
bibliography is somewhat diffi cult to use since it is arranged 
by the journal in which Schulze’s articles were published, 
then within that journal, chronologically. The journals are 
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listed in the following order:
 (1) Berichte der deutschen chemischen Gesellschaft 
(1874-1909).
 (2) Landwirtschaftlichen-Versuchsstationen (1867-
1912).
 (3) Landwirtschaftlichen Jahrbuechern (1876-1906).
 (4) Journal fuer Landwirtschaft (vol. 17 to 1900).
 (5) Landwirtschaftliches Jahrbuch der Schweiz (1890-
1904).
 (6) Zeitschrift fuer physiologische Chemie (vol. 9 to 79).
 (7) Journal fuer praktische Chemie (vol. 7-32). (8) In 
various other journals / publications.
 (8) Dissertations (1878, by Barbieri, to 1910).
 Note 2. This is the earliest document seen (Dec. 2020) 
that mentions “tryptophan” (regardless of capitalization but 
spelled that way) in connection with soy.

1093. Year-Book of Pharmacy (London). 1912. The 
vegetable proteins. p. 490-91.
• Summary: The section titled “Soya bean protein” states 
that it “holds an important position amongst proteins with 
dietetic possibilities, but it is not in universal favour owing to 
its uncertain effects upon the organism. It merits the attention 
of pharmacists who desire to possess an inexpensive 
vegetable protein.” “Soya bean protein is enjoying an 
extended use in connection with the treatment of diabetes 
and malnutrition.”

1094. Burtt-Davy, Joseph. 1913. The preservation and use of 
maize for stock feed (continued from page 853). Agricultural 
J. of the Union of South Africa 5(1):75-88. Jan.
• Summary: Page 76: “Ingle recommends not the reduction 
of the amount of mielies [maize], but the substitution for a 
portion of the oat-hay of some foodstuff with a ‘narrower’ 
albuminoid ratio, i.e. of some product richer in nitrogenous 
material, such as teff-grass hay, lucerne hay, velvet-bean hay, 
maize forage, maize stover, soybeans, peas, beans, peanut 
hay, or the various oilcakes.”
 A table (p. 77) gives Inglett’s “Nutritive Ratio” 
(albuminoid ratio) for various crops: Soybeans are 1 to 2.0. 
Peanut cake is 1 to 0.9.
 Page 77: “Mixtures to Increase the Feeding Value of 
Maize Silage: To give more ‘balance’ to the ration of maize 
silage some nitrogenous material should be added. Where 
concentrated foodstuffs, such as linseed meal, peanut meal 
or soybean cake are cheap, they can be added to the daily 
ration of silage. But many farmers will probably fi nd it more 
economical to grow a leguminose crop which can be cut up 
and mixed with the maize in the silo. These include:...”
 Page 78: “Soybeans (Glycine hispida) can be used for 
silage, but the crop is too uncertain, at present, to be relied 
upon, and is less satisfactory than either velvet beans or 
cowpeas.”

1095. Forbes, E.B.; Beegle, F.M.; Mensching, J.E. 1913. 
Mineral and organic analyses of foods: New methods for the 
determination of sodium and crude fi ber. Ohio Agricultural 
Experiment Station, Bulletin No. 255. p. 211-32. Jan.
• Summary: Table VI, titled “Organic and mineral analyses 
of foods–Fruits, vegetables and roughage–Parts per 100 of 
fresh substance” (p. 230-31) gives fi gures for soy bean hay 
and soy beans for the following: Moisture, protein, nitrogen, 
ether extract, crude fi ber, ash, potassium, sodium, calcium, 
magnesium, sulphur, chlorine, phosphorus. Does not include 
iron. Address: 1. Ph.D., Chief; 2. B.S., Asst. Both: Dep. of 
Nutrition, Columbus, Ohio.

1096. Mallevre, A. 1913. Valeur alimentaire du tourteau 
de soja [Nutritional value of soybean cakes]. Recueil de 
Medecine Veterinaire 90(1):47-49. Jan. [Fre]
• Summary: Discusses the effect of soybean cakes on the 
yield of milk and quality of butter. The nutritional value of 
soybean cakes has been studied in experiments instituted in 
Denmark. Mr. Mallèvre, professor at the national agronomic 
institute (Institute national agronomique) has recently 
announced the detailed results. These experiments were 
undertaken by the laboratory of agronomic research of the 
Elite Veterinary and Agricultural College of Copenhagen 
(École supérieure véterinaire et agricole de Copenhague) 
with respect to the action of the soybean cakes on milk 
production. They divided 170 animals into two groups.
 In the fi rst group they studied the infl uence of the cake 
on the yield of milk. In the second group they examined the 
variations in the quality of butter obtained.
 In conclusion, soybean cake can be used in the same 
capacity as the other oilseed cakes, and in the same doses, 
in feeding dairy cows. Address: National Inst. of Agronomy, 
Denmark.

1097. Neuville, A. de. 1913. Les nouveaux aliments 
artifi ciels [The new artifi cial foods]. Revue (La) (Paris) 
100(3):384-89. Feb. 1. 24th year. 6th Series. For translations 
see Literary Digest (8 March 1913, p. 509-510) and 
American Review of Reviews, April 1913 (p. 500-01). [Fre]
• Summary: Contents: Introduction. 1. Soymilk (Le lait 
de soya). 2. Meat alternatives (La viandine) developed by 
Belgian chemist M. Effront. 3. Miracle wheat. Note: The 
soybean is mentioned only in the section on soymilk.
 By modifying the albuminoid and protein substances 
found in soy (Soya hispida, or Chinese pea), and extracting 
their proteids, we may obtain a milk that is similar to the 
milks secreted by the mammary glands of mammals. Soy is 
rich in nitrogen and in fatty matter. Made into fl our it serves 
to make a bread that is prescribed for diabetes. A synthetic 
milk has been extracted from the beans, by a process that 
is still kept secret; it has the same nutritive effect as natural 
milk. “The invention was introduced into Germany and 
France almost at the same time. The parts of the plant are 
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broken up mechanically, then chemically triturated and 
reduced to a lactescent substance that is cheaper than the 
product of the cow and may replace it perfectly.”
 A farmer can get six times as much milk from the same 
piece of land by planting it to soy beans, than by growing 
grass and letting a milch cow eat the grass. “The economy 
realized is considerable. A cow requires nearly a acre of 
pasturage. She turns only 53 per cent. of it into effective 
nutriment and about 5 per cent. into milk... Two milkings a 
day give on an average 15 quarts, varying with the breed. 
Soy grown on a fi eld of one-sixth an acre yields the same 
quantity of artifi cial milk. The expense is far less.
 “This soy milk presents other advantages over natural 
milk. It is not exposed to contact with impurities, as so often 
happens in farm stables and dairies... Besides, cows are not 
exempt from bacillary infections... Artifi cial milk is not 
exposed to these dangers. It is made with apparatus kept so 
scrupulously clean that there can be no question of microbial 
infection.”
 Soy “is a very nourishing food, but of an oily taste that 
makes it disagreeable to Europeans. Made into milk the 
soy has none of these disagreeable qualities. It is digestible, 
pleasant to the palate, and leaves no taste in the mouth. Being 
a complete food like natural milk, it is suited to children and 
invalids and all who are following a diet.” Address: Dr.

1098. Daily Consular and Trade Reports (U.S. Bureau of 
Manufactures, Department of Commerce and Labor). 1913. 
Vegetable-oil industry and trade. 16(35):737-44. Feb. 11. See 
p. 740.
• Summary: The section titled “Ceylon” states: “The 
cultivation of the soya beans is not making very much 
headway in Ceylon, according to the Times of Ceylon, 
whereas in Java, Burma, Japan, and Manchuria cultivation 
is carried on on a very extensive scale. Some time ago the 
Ceylon Agricultural Society ordered beans from Java for a 
few members, the beans from that country being found more 
suitable to Ceylon. At fi rst the beans were obtained from the 
Straits, but were not a success. Cultivation is being carried 
on successfully in Jaffna, Kalutara, and Puttalam, and even 
in the Kandy district, and at present the beans are being used 
as a vegetable and for making green manure. It is claimed 
they are a good specifi c for diabetes, and the oil that is 
expressed from them is equal to olive oil. It has an agreeable 
fl avor and is known as sweet oil. It is a formidable rival 
to coconut oil for the purpose of soap manufacture, but its 
cultivation in this island does not seem to have ‘caught on.’ 
It can be interplanted with coconuts and as it is a nitrogenous 
plant the larger trees would benefi t.”

1099. J. of the New Zealand Department of Agriculture. 
1913. The soya bean. 6:149. Feb. 15.
• Summary: Begins with a quote from the Lancet of 21 
Jan. 1911, noting that the soybean is well suited for diabetic 

cases because of its great nutritive value and low proportion 
of starch. Then discusses the production of soybean in the 
United States. “There are over three hundred known varieties 
and hybrids of the Soya bean.” Address: New Zealand.

1100. Tanret, Georges. 1913. Sur la présence du stachyose 
dans le Haricot et les graines de quelques autres 
Légumineuses [On the presence of stachyose in kidney-beans 
(haricots) and in seeds of some other legumes]. Bulletin de la 
Societe Chimique de France (Paris/Bayeux) 13-14(4):176-
82. Feb. 20. 4th Series. [10 ref. Fre]
• Summary: As is well known, stachyose is a crystalline 
sugar that Schulze and von Plata discovered in 1890 in 
Stachys tuberifera, an edible tuber (Labiate) from Japan. 
Here the author reports the isolation of sucrose and a 
tetrasaccharide stachyose from soybeans.

1101. Ingle, Herbert. 1913. A manual of agricultural 
chemistry. 3rd ed. Revised and largely rewritten. London: 
Scott, Greenwood & Son. vii + 397 p. Feb. Illust. Index. 23 
cm. 1st ed. March 1902. [ soy ref]
• Summary: In Chapter 12, “Crops,” the section on 
“Leguminous seeds” (p. 241) simply mentions: “P. radiatus, 
Adzuki beans; Glycine hispida, Soy or Soja beans;...” A table 
(p. 242) gives the general composition of 15 leguminous 
seeds, incl. soy beans, cow peas, pea nuts, and three kinds of 
lupines.
 In Chapter 14, “Foods and Feeding,” the section on 
“Bye-products from oil-bearing seeds” includes (p. 282-
83) a comparison of the composition of: Decorticated 
cotton-seed cake, earth-nut or pea-nut cake, soy-bean cake, 
almond cake, and sesame cake. One multi-page table of 
digestion coeffi cients shows the following for ruminants (p. 
288-89): Soja beans: Protein 89%, carbohydrates 69%, fat 
90%, and crude fi bre 36%. Soja bean straw: Protein 50%, 
carbohydrates 66%, fat 60%, and crude fi bre 38%. Another 
multi-page table shows the composition of food-stuffs, 
including both total constituents and digestible constituents 
(p. 292-95). Values are given for many crops, incl. Soja 
beans, soja bean hay, almond cake, earth-nut cake, sesame 
cake, and lupines (blue or yellow).
 Also discusses: Pea Nuts, Ground Nuts, or Monkey 
Nuts (Arachis hypogæa, p. 241-42). Lupines (Lupinus spp., 
p. 242). Flax or linseed (p. 243). Address: B.Sc. (Leeds), 
Scarborough [North Yorkshire, England]. Formerly lecturer 
on agricultural chemistry at the Leeds Univ. Also chief 
chemist to the Transvaal Dep. of Agriculture.

1102. Granato, L. 1913. A soja [The soybean]. Sao Paulo 
Secretaria de Agricultura, Comercio e Obras Pulicas. 
Boletim de Agricultura, Series 14. No. 3. p. 159-67. March. 
Series XIV. [Por]
• Summary: Contents: Names of the soybean: Scientifi c 
and in various foreign countries. Botanical characteristics. 
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Soybean cultivation: In Russia, France, Italy, Austria. 
Harvest and yield: In Italy, Hungary, France, in Brazil at 
the Agronomic Institute of Campinas (instituto Agronomico 
de Campinas) where Dutra reported yields of 2,200 to 
2,300 liters/hectare. The soybean as a food: Nutritional 
composition and food value of the seeds of varieties analyzed 
by König, of varieties cultivated in 1899 at the Agronomic 
Institute of Campinas and analyzed by Mr. R. Bolliger. Soja 
as a forage crop. Uses of the soy bean (esp. in Japan and 
China): Miso, tofu (a type of cheese {queijo} called To-fu), 
shoyu, koji, soy fl our (farinha de soja).
 Note 1. This is the earliest Portuguese-language 
document seen (April 2013) that uses the word queijo or the 
word To-fu to refer to tofu.
 Note 2. This is the earliest Portuguese-language 
document seen (Jan. 2019) that mentions soy fl our which it 
calls farinha de soja.
 Three bar charts (p. 165-66) compare the protein 
(albuminoides), oil and fat, and carbohydrate content of the 
soybean with those of other major foodstuffs (of both animal 
and vegetable origin, such as common beans {feijao}, beef, 
eggs, wheat, etc.). Soybeans have the highest content of 
protein, and of oil or fat, of all foods with which they are 
compared.

1103. Ruijter de Wildt, J.C. de. 1913. Die Zuckergehalt 
von Sojamelassekuchen [The sugar content of soybean 
molasses cake (Abstract)]. Biedermann’s Zentralblatt fuer 
Agrikulturchemie 42:202-05. March. [1 ref. Ger]
• Summary: A German-language summary of the following 
Dutch-language article. Ruijter de Wildt, J.C. de. 1912. 
“Het suikergehalte van sojamelassekoek [The sugar content 
of soybean molasses cake].” Cultura–Orgaan van het 
Nederlandsch Institut van Landbouwkundigen 24(290):409-
11. Oct.
 Note: The term Sojamelasse (literally “soya 
molasses”) is used, apparently as an abbreviation for 
Sojamelassenkuchen (“soya molasses cake”). Address: 
Netherlands.

1104. Sawamura, Shin. 1913. On bacillus natto. J. of the 
College of Agriculture, Tokyo Imperial University 5(2):189-
91. March. [1 ref. Eng]
• Summary: “Natto is an article of food prepared by leaving 
boiled soy-beans wrapped in rice straw in a warm place for 
a night, and thus making them ferment. Soy-beans of natto 
are coated with a characteristic slimy substance. The author 
separated formerly two species of bacilli from natto obtained 
in Tokyo, No. 1 of which produced good fl avored natto when 
inoculated to boiled soy-beans, and No. II strongly slimy 
one. The former bacillus was considered to be the chief actor 
in natto fermentation and received the name of ‘Bacillus 
natto.’ In later years the author examined bacteriologically 
many samples of natto obtained at various localities, and 

found that the producer of natto is the same in all cases, 
viz. ‘Bacillus natto.’ This bacillus can produce natto of 
good fl avor and strong viscosity, and the presence of other 
microbes is not necessary in the fermentation of natto. The 
bacteriological description of Bacillus natto is as follows.
 “Form: The bacillus measures 1 micron in width and 
2-3 microns in length. The ends of the rod are round and the 
bacilli unite in two or more.
 “Mobility: Motile.
 “Spore-formation: The bacillus forms a spore mostly in 
the middle of the cell.
 “Gram’s method: It is not decolorized by Gram’s 
method.
 “Oxygen: Aerobic.
 “Bouillon It produces a light brown, thin, characteristic 
dry mealy scum which is broken into pieces by shaking. 
Bouillon does not become turbid.
 “Pepton water: The scum formation is the same as in 
bouillon, but its color is lighter.
 “Agar plate culture: The colony is light brown and fl at, 
and has a characteristic dry mealy appearance, with a small 
point in the centre of the colony, the periphery of which is 
irregular and divided featherlike. It produces a smelling of 
natto.
 “Gelatine plate culture: Small colonies are formed which 
liquefy gelatine quickly.
 “Agar streak culture: It produces a light brown fl at and 
characteristic dry mealy colony.
 “Gelatine streak culture: It is quickly liquefi ed along the 
needle track.
 “Agar stab culture: It grows only along the needle track 
and forms no branch.
 “Gelatine stab culture: It is liquefi ed along the needle 
track.
 “Soy-bean agar: The colony has folds and is rougher 
than on bouillon agar.
 “Potato: Gray slimy colony with many folds, resembling 
that of potato-bacillus.
 “Gas: It is not evolved in glucose bouillon.
 “Azolithmin-milk: It is reddened at fi rst, and then 
dccolorized, and the milk becomes clear. After many days 
azolithmin turns somewhat blue when it is newly added.
 “Indol: Pepton water culture kept at 32ºC for 7 days 
gives the characteristic reaction, neither with NaNO2 and 
H2SO4, nor with nitroprussic acid and NaOH
 “H.S.: It is not formed.
 “It was confi rmed by the previous investigation 
that Bacillus natto produces a trypsin-like enzyme, and 
decomposes protein of soy-beans. In order to know how 
protein is decomposed by this bacillus, boiled soy-beans 
were inoculated with this bacillus and kept at 35ºC, one 
sample for 14 hours and the other for 7 days. The viscosity 
and fl avor of natto thus prepared are stronger in the younger 
than in the elder.
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 “The nitrogen in various forms and soluble organic 
matter in the percentage of dry matter were found to be as 
follows:-
 When B. natto acts on boiled soy beans at 35ºC for 14 
hours and for 7 days, the following results are obtained, 
respectively:
 Total nitrogen, 7.36, 7.42
 “Insoluble albuminous nitrogen, 5.89, 2.10
 “Soluble albuminous nitrogen, 1.48, 5.31
 “Soluble coagulable nitrogen, 0.31, 0.18
 “Soluble uncoagulable nitrogen, 0.32, 0.48
 “Nitrogen of peptone and polypeptides, 0.21, 0.41
 “Nitrogen of arginine, histidine and lysine, 0.07, 0.09
 “Nitrogen of purine bases, 0.09, 0.14
 “Nitrogen precipitated by phosphotungstic method, 0.11, 
2.11;
 “Soluble organic matter, 21.95, 41.55
 “Soy-bean contains nitrogen chiefl y in the form of 
protein (85-90%), non-albuminous nitrogen being very little 
(10-15%).

“Bacillus natto produces diastase, but reducing sugar 
was not found in natto thus prepared. This is probably due 
to the fact that soy-beans do not contain much starch, the 
main part of carbohydrate being in the form of galactan, &c, 
wherefore the little glucose formed was decomposed again 
by the bacillus.
 “The author expresses hereby sincere thanks to Mr. 
Oshima, assistant of the College, who analysed natto as 
above mentioned.
 Note: This is one of the key early research articles in 
understanding Bacillus natto, the natto bacterium.
 Note 2. This is the earliest English-language document 
seen (July 1998) that mentions polypeptides in connection 
with soybeans. Address: Japan.

1105. Takahashi, Teizô; Yamamoto, Takeharu. 1913. On the 
physiological difference of the varieties of Aspergillus oryzae
employed in the three main industries in Japan, namely 
saké-, shôyu-, and tamari-manufacture. J. of the College of 
Agriculture, Tokyo Imperial University 5(2):153-61. March. 
Previously published in Jozo Shiken-jo Hokoku (Report of 
the Brewing Inst., Tokyo), March 1911. [6 ref. Eng]
• Summary: “The physiological differences between 
the fungus of saké koji, shôyu koji and tamari koji are 
remarkable, especially in the formation of amino-acids, 
sugars, esters, ammonia and the liquefaction of gelatine... 
The formation of sugars is more conspicuous in the varieties 
of the fungus customarily used in the brewing of saké than 
in that of the varieties of shôyu or tamari, and vice versa in 
regard to the peptonifi cation on the formation of amino-acids 
or ammonifi cation.
 “Still further, the formation of large quantities of amino 
acids at the stage of the spore formation of the fungus, in 
spite of their being less of them at the mycelium stage, 

explains why we use koji at spore stage in shôyu or tamari 
industry, and at the mycelium stage in saké brewing.”
 Contents: Introduction. Varieties [of Aspergillus oryzae] 
used in the experiments. The preparation of koji and the 
method of analysis. The content of sugar in the whole mass 
of the prepared koji, namely the growth on 100 g. of rice. 
The amounts of organic acids. The esters. The amino-acids 
and ammonia. The liquefaction of gelatine in the culture 
of the fungus in koji gelatine. Summary. Address: Tokyo 
Imperial Univ., Japan.

1106. Takahashi, Teizô; Abe, Goro. 1913. Preliminary notes 
on the chemical composition of miso. J. of the College of 
Agriculture, Tokyo Imperial University 5(2):193-98. March. 
Published in 1908 in Tokyo Kagaku Kaishi 29(2). Feb. [5 ref. 
Eng]
• Summary: This article begins: “’Miso’ is a food very 
common in Japan. The raw materials used in making it 
are soy beans, rice or barley, common salt, and water. In 
preparing ‘Miso,’ rice or barley is changed fi rst into ‘Koji’...”
 A full-page table compares the chemical composition 
of Hatsuchô-miso [Hatcho miso], Sendai-miso, and Inaka-
miso, including amino acid content. “Assuming 37.5 grams 
to be the least quantity daily consumed per head and that 30 
million out of the 50 millions of the whole population eat 
‘miso’ every day, the annual consumption of ‘miso’ would 
amount to nearly 45 million kilograms.”
 Note: This is the earliest document seen (March 2009) 
that mentions “Hatsuchô-miso” [Hatcho miso]–a type of 
miso made with soybean koji. Address: Japan.

1107. Woodhouse, E.J.; Taylor, C. Somers. 1913. The 
varieties of soy beans found in Bengal, Bihar, and Orissa 
and their commercial possibilities. India Department of 
Agriculture, Memoirs. Botanical Series 5(3):103-76. March. 
Plus 4 plates on unnumbered pages. Also published as a book 
in Calcutta by Thacker, Spink & Co. and in London by W. 
Thacker & Co. 28 cm. [15 ref]
• Summary: Contents: 1. Introductory. 2. Nomenclature. 3. 
Varietal characters of soy beans: Habit, foliage, pubescence, 
fl ower (morphology, pollination, extent of natural crossing), 
pods, seeds (morphology), seeds (composition; black, 
yellow, and chocolate seeded varieties grown by the authors 
from seed obtained in 1909; the back varieties contained 
signifi cantly more nitrogen/protein and less oil), maturity, 
diseases. 4. Description of types: Kala Bhetmas, Safed 
Bhetmas, Lal Bhetmas, Barmeli Bhetmas, Nepali Bhetmas 
(obtained from Kalimpong and tested at Sabour in 1911). 
5. Distribution. 6. Cultivation. 7. Yield. 8. Price. 9. Uses: 
Food-stuff, bean sauce (soy, or shoyu), chiang or miso, 
tou-fu (tofu), soy beans as a green vegetable, oil (for use in 
England in soap-making, or in China “as an illuminant, as a 
substitute for lard in cooking, though it is inferior to rapeseed 
and sesamum oil for this purpose, as a lubricant for greasing 
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cart axles, or for waterproofi ng cloth”), cake and fl our. 10. 
General conclusions.
 “In 1909 the survey work on the crops of Bengal was 
commenced, and in July of that year a number of trial 
plots of the chief pulse crops of the Province were sown 
for identifi cation and fi eld study. Among these were three 
samples of Bhetmas, of which one sample of black-seeded 
Bhetmas, received from the Settlement Offi cer, Bhagalpur, 
was found to be pure for seed characters... All the plots did 
well and were identifi ed as varieties of the Soy Bean, but 
in October it became apparent that the black-seeded type 
differed from the other two in having darker bullate leaves 
and a more prostrate habit...
 “In 1910 the seed of the single plants which had been 
analysed was sown together with some samples obtained 
by Mr. A.C. Ghosh from the Kurseong bazar [bazaar]... a 
distinctly earlier black seeded form was obtained from a plot 
(E256 of 1910) grown from seed collected at the Bankipur 
Exhibition. The trial plots of the seed from Kurseong failed.”
 “In 1911... the success of the plots of the acclimatized 
American varieties induced us to exchange seeds of the 
Bengal types with Mr. Piper, of the United States Plant 
Industry Bureau, who kindly supplied us with seed of 
the varieties, Barchet, Duggar, Haberlandt, Hollybrook, 
Mammoth, Pekin [Peking], Pingshu. Another attempt was 
made to cultivate at Sabour the varieties grown in the 
Sikkim Himalayas, and plots of the Nepali, Barmeli, black 
seed, greenish yellow seed and chocolate seed varieties 
were obtained from Mr. Goodwin, Superintendent of the 
Kalimpong Homes Farm, and grown successfully at Sabour” 
(p. 104-05). Note 1. This is the earliest document seen (Aug. 
2013) that spells the soybean variety named “Peking” as 
“Pekin.” This spelling also appeared in Cuba in 1920 (3 
documents), in Argentina in 1922, and in the United States in 
1925 (in Alaska, see Georgeson 1925).
 Concerning seed morphology (p. 114-15): The weight of 
100 seeds in some of the American varieties such as Barchet, 
Pekin and Pingshu have remained approximately constant, 
whereas others, such as Duggar, Hollybrook and Mammoth 
have decreased in weight more or less considerably during 
the past season. The Nepali type has decreased in weight 
from 24.4 grams to 12.8 grams per 100 seeds. The variation 
in weight per 100 seeds in the case of varieties cultivated in 
new localities would appear to give a good indication of the 
adaptability of a variety to its new environment.”
 The authors record the results of a large number of 
selection experiments which they have carried out with a 
view to obtaining early-maturing types rich in oil, and also 
deal briefl y with the cultivation and uses of soy beans.
 Concerning uses (p. 138): “In Bengal, soy beans are 
used very little for food as they are said to be too heat 
producing. It is usually taken after frying over a heated sand 
bath as bhunja, but it is also heated, crushed, and then used 
as dal, and also as larua mixed with gur.” In the “Soya Bean 

of Manchuria” (1911), Shaw states that soy beans can also be 
used to make bean sauce or shoyu, chiang or miso, and tou-
fu (tofu). They can also be used to make oil, cake, and fl our.
 “General conclusions (p. 140): At the present time, Soy 
Beans are grown to a slight extent only in the Darjeeling hills 
and to no appreciable extent elsewhere although satisfactory 
yields have been obtained in the experiments conducted by 
the Agricultural Department in both these areas. We may 
ascribe the present unpopularity of the crop to the following 
reasons. For export the price offered in Calcutta is not yet 
suffi ciently attractive; as a food-stuff it is more potent than 
the ordinary pulses to which the people are accustomed; 
as a crop for growth in the plains it has the disadvantage 
of occupying the land during two seasons, it may suffer 
from waterlogging during the rains, and requires plenty of 
moisture in October, and it harbours rats during the last two 
months of its growth. These objections do not appear to us 
by any means unsurmountable [insurmountable]... The use 
of Soy Beans for food could be extended if the educated 
classes once appreciate its value as an addition to a rice diet, 
and experiment with its preparation for food on the lines 
suggested.”
 “Its cultivation in the hills would probably be largely 
extended on the present lines as soon as the price reached 
a satisfactory fi gure. It only remains to say that our work 
is being continued on the lines indicated in this paper with 
a view to isolating early maturing types possessing a high 
yield of oil.”
 Contains many tables (the 13 tables before page 143 are 
unnumbered, and many contain no caption), mostly showing 
the composition of various black, yellow, and chocolate 
soy beans and the history of descendants of various singly 
selected plants. Black soy beans contain on average 6.72% 
nitrogen and 13.52% oil. Yellow soy beans contain 5.61% 
nitrogen and 16.99% oil.
 Note 2. Therefore black soy beans contain 19.8% more 
nitrogen [protein] and only 79.6% as much oil as yellow soy 
beans. Chocolate-colored soy beans contain 5.57% nitrogen 
(the least of all three types) and 17.13% oil (the most of all 
three types).
 A table titled “Life periods of American varieties of Soy 
Beans grown at Sabour, 1911” (p. 124) gives information on 
eight varieties: Barchet, Duggar, Haberlandt, Hollybrook, 
Mammoth, Pekin, Pingshu, and Riceland. For example, 
Duggar: Origin: S.P.I. No. 17268C. Date of planting: July 12, 
1911. Date of harvesting: Oct. 11. Life period at Sabour: 91 
days. Life period in the U.S.A.: 110-120 days.
 Another table titled “Yield of the types of soy beans 
found in Bengal, Bihar, and Orissa” (p. 135) lists 8 varieties, 
and for each: Where grown, dates of sowing, area sown, 
approximate yield in lbs/acre, corresponding yield (on 
unmanured land) in mds., srs., and chtks. [mds. = maunds; 
1 maund = 82.28 pounds or 37.32 kg; srs. = seers; 1 seer 
= 2.05 pounds; chtks. = chittaks or chittacks or chattaks or 
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chattacks; 1 chittak [also chattak or chattack] = 1/16 seer = 
900 grains = about 2 ounces], and remarks. Two trials gave 
yields of more than 2000 lb/acre (2,189 lb from the variety 
Nepali in Kalimpong, and 2,164 lb for a Chocolate variety at 
Bankipur Farm). Seven additional trials gave yields of 1,000 
to 1,400 lb/acre.
 Numbered tables (starting on p. 143) show: (1) Black 
soy beans: The history of descendants of various single 
selected plants. (2) Yellow soy beans (Type 3): The history of 
descendants of various single selected plants. (3) Chocolate 
soy beans (Type 4): The history of descendants of various 
single selected plants. (4) Variations in 24 plots grown 
from each plant descended from sowing of seed from the 
single plant No. 94c. (5) Detailed table showing the results 
obtained from 150 samples of black soy beans analysed 
in 1911 (p. 146-55). (6) Detailed results obtained in 1911 
with 150 samples of yellow soy beans (Type 3) (p. 155-64). 
(7) Detailed results obtained in 1911 with 152 samples of 
chocolate soy beans (Type 4) (p. 165-74). (8) Life periods of 
Bengal varieties of soy beans grown in Bengal.
 Photos on unnumbered pages near the end show: (1) 
Type I–”Late Black-seeded” soybean variety, photographed 
28 Oct. 1911. (2) Type V–Barmeli variety. (3) Type VI–
Nepali variety on left, and Type IIIa–”Upright long branched 
greeny yellow seeded variety on right.” (4) Barchet variety, 
photographed 30 Oct. 1911.
 Four graphs on the last page show the distribution of 
chocolate, black, and yellow soybeans according to both 
their nitrogen and oil contents.
 Note 3. This is the earliest document seen (Oct. 2010) 
that clearly refers to the cultivation of soybeans in Bengal 
(probably later Bangladesh). Address: Economic Botanist to 
the Government of Bihar and Orissa, India.

1108. American Review of Reviews. 1913. Vegetable milk 
and vegetable meat (Abstract). 47(4):500-01. April. [1 ref]
• Summary: An English-language summary of the following 
French-language article: Neuville, A. de. 1913. “Les 
nouveaux aliments artifi ciels” [The new artifi cial foods]. 
Revue (La) (Paris) 100(3):384-89. Feb. 1. 24th year. 6th 
Series.
 This summary begins: “In most families the two 
heaviest items in the cost of food are the expenditures for 
milk and milk-products and for meat. Moreover, milk and 
meat are the most diffi cult foods to procure, to preserve, and 
to transport in a pure and wholesome condition. And it is this 
diffi culty, coupled with modern standards of hygiene and 
sanitation, that has helped to make their cost mount steadily 
higher year by year. All of us, must be warmly interested in 
the successful efforts of certain foreign chemists to produce 
synthetically both milk and meat from vegetable sources, 
since it claimed that the ‘near-milk’ and ‘near-meat’ are not 
only as nutritious as their prototypes, but far freer from dirt 
and disease-germs, as well as very much cheaper.”

 The new artifi cial milk is made from the seed of the soy 
bean or the Chinese pea.
 “From other sources we learn the interesting fact, not 
mentioned in La Revue, that an excellent cheese [tofu] can be 
made from this milk, which widens its usefulness materially.
 The Belgian chemist, M. Effront, has proposed using 
the refuse from breweries to make a palatable and nutritious 
[non-soy] substitute for meat.

1109. J. of the Board of Agriculture (London). 1913. 
Comparison of soya cake with decorticated cotton cake as a 
food for dairy cows (Durham C.C. Education Com. Offerton, 
Bulletin No. 4; Frank P. Walker, B.Sc.). 20(3):244-45. June. 
[1 ref]
• Summary: “The fi rst experiment extended from January 
2nd, 1910, till February 19th, 1910. The cows were divided 
into two lots of fi ve each, and received the following 
rations per cow per day respectively. Lot I received 5 lb. 
decorticated cotton cake and Lot II received instead 5 lb. 
soya cake. Both received: 3 lb. Bombay cotton cake, 6 lb. oat 
straw, 60 lb. swedes, and 12 lb. old land hay.
 “The amount of milk and its quality were found to 
be strikingly similar, but the result of the experiment was 
slightly in favour of soya cake for milk production.
 “The rations were then changed over, Lot I receiving 
soya cake, and Lot II decorticated cotton cake, when results 
were obtained confi rming the fi rst experiment. The following 
is the summary of the results obtained: -
 “(a) Soya cake and decorticated cotton cake of average 
qualities are very similar in chemical composition. The latter 
is slightly richer in oil, while the former is slightly richer in 
fl esh producers.
 “(b) So far as these two cakes are concerned in the 
feeding of dairy cows, the one can be safely used as a 
substitute for the other.
 “(c) Soya cake is slightly better than decorticated cotton 
cake for milch cows.
 “(d) Soya cake, being highly nitrogenous in character, 
ought not to be used in larger quantities for dairy cows than 
about 6 lb. per head daily, and whenever used it should 
always be mixed with some other food particularly rich in 
carbohydrates or heat-producers, as distinct from foods rich 
in fl esh producers.
 “(e) Soya cake is cheaper than decorticated cotton cake, 
and on this account alone deserves favourable consideration 
at the hands of dairy farmers.”
 Note: Durham is a county in northern England. Durham 
C.C. = Durham Chamber of Commerce.

1110. McHargue, J.S. 1913. The occurrence of barium 
in tobacco and other plants. J. of the American Chemical 
Society 35(6):826-34. June. See p. 828, 831-32. [8 ref]
• Summary: The soy bean is one of the “other plants.” 
Barium in small amounts is widely disseminated through 
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rocks, soils, and plants. The occurrence of barium in the live 
cells of higher plants suggests that this metal may possibly 
function in metabolism. One sample showed 0.0014% 
barium in the soy beans, whereas another showed 0.005% 
barium in the whole soy bean plant. Address: Chemical Div., 
Kentucky Agric. Exp. Station, Lexington.

1111. Tunmann, O. 1913. Pharmakognostische Rundschau 
(Fortsetzung von Seite 691) [Pharmacognostic review 
(continued from p. 691). Pharmazeutische Post (Vienna; 
later renamed Pharmaceutische Post) 46(67):697-98. Aug. 
20. [Ger]
• Summary: In the section on Leguminosae (p. 658), a 
paragraph on Evidence and Occurrence of Stachyose in 
Legumes, cites G. Tanret (1912) as stating that stachyose 
occurs Soja hispida. Address: Bern {Switzerland].

1112. Tunmann, O. 1913. Pharmakognostische Rundschau. 
IV. Jahrgang (1913), I. Bericht von... [Pharmacognostic 
review. 4th year (1913), I report from...]. Pharmazeutische 
Post (Vienna; later renamed Pharmaceutische Post) 
46(67):697-98. Aug. 20. [Ger]
• Summary: Continued from p. 691.
 Page 698: Under Legumes (Leguminosae) is a section 
concerning the presence of stachyose in legumes. An article 
by G. Tanret (Compt. rend. 1912, CLV, 1526) is cited and 
the soybean (Soja hispida) is mentioned as one legume that 
contains the complex sugar, stachyose.
 On the same page is a special subsection on the soybean 
(Glycine soja) which states:
 L. Letting gives the following color reaction for soybean 
oil (Sojabohnenöl) (Rev. Fett- und Harzind. 1913. XX. 61). 
5 cubic cm. of soy oil (Sojaöl) and shaken with 2 cubic cm. 
of chloroform and 3 cubic cm. of uranium nitrate solution 
(2%): the result is a lemon-yellow emulsion, the color of 
which can be kept for a few days. Arachis- (peanut), cotton-, 
maize-, rape-, and sesame oil all give white emulsions. Olive 
oil gives a greenish emulsion and the other oils give light 
yellow. Address: Bern [Switzerland].

1113. Jenkins, E.H. 1913. Soy beans. Connecticut 
Agricultural Experiment Station, Bulletin No. 179. 13 p. Oct.
• Summary: Contents: Introduction. The soy bean plant. 
Composition of the crop (green forage, soy bean seed vs. 
cotton seed meal and linseed meal (O.P. [Old Process]); a 
table (p. 5) compares composition and digestibility of soy 
beans with that of fi ve other crops). Yield (reported in New 
Jersey, Delaware, and Massachusetts). Possible uses in 
Connecticut: Catch crop, silage, hay, green manure, for seed. 
Varieties: Medium Green, Medium Yellow, Early White, Ito 
San, Wilson. As to planting: Inoculation, rate of seeding, 
fertilizers. Our own experience.
 “This bulletin gives some facts about the crop and the 
uses which farmers may make of it, in the belief that it has 

a place among paying crops and should at least be tested 
carefully in Connecticut.”
 “Our own experience: Many years ago we planted soy 
beans, on very light, sandy soil of the Montowese plain, with 
a moderate amount of phosphate and potash and without 
inoculation. The beans grew about a foot high and were a 
failure. The next year on the same land they grew waist high 
and were very thrifty. No record of yields was kept. In 1910 
and 1911 they were grown on the Centerville farm in plots 
severally inoculated with various commercial inoculating 
cultures, none of which proved very effective, but the second 
year’s crop was larger than the fi rst’s, indicating a natural 
inoculation of the land. The variety was an early one yielding 
1,254 pounds of well dried seed, about 20.9 bushels per 
acre and 1,339 pounds of straw, or 64 pounds of straw to the 
bushel of grain. The analyses are given on p. 12. In 1912 soy 
beans were grown as a cover crop on the Mt. Carmel orchard 
(trees set two years). They were planted late, July 20th, and 
made unsatisfactory growth. In 1913 the Hollybrook soy 
bean was drilled in rows 26 inches apart on June 12th, where 
soys had grown the year before.”
 A table (p. 13) shows the composition of three soybean 
varieties grown at the station in 1913: “304,” Kentucky, 
and Hollybrook. The fi rst two were received from L.P. 
Nemzek of Gibbsboro, New Jersey. “304” is said to be Ito 
San previously grown in Kansas. “Kentucky” is a variety 
imported from Manchuria and successfully grown in 
Kentucky in 1912.
 Photos show: A man standing in a cover crop of soy 
beans about 40 inches high (p. 8). Large, abundant nodules 
containing nitrogen-gathering bacteria on the roots of a soy 
bean plant (p. 10). A man standing in a cover crop of soy 
beans next to a crop of buckwheat (p. 11).
 Note 1. This is the earliest document seen (Nov. 2020) 
that mentions the soybean variety Kentucky.
 Note 2. This is the earliest agricultural experiment 
station publication seen (May 1996) that uses the word 
“soys” to refer to soy beans (p. 10-11). Address: PhD, 
Director of the Station and Treasurer, Board of Control, New 
Haven, Connecticut.

1114. Forbes, E.B. 1913. A metabolism experiment with 
swine (Abstract). Science 38(984):678-79. Nov. 7.
• Summary: “Neither cereals nor soy beans furnish the 
calcium requisite for growth.” “Soy beans, meat meal and 
skim milk increase the digestibility of the carbohydrates of 
the corn with which they are fed.” Address: Wooster, Ohio.

1115. Thompson, Erwin. 1913. Soya beans in South 
Africa. Daily Consular and Trade Reports (U.S. Bureau 
of Manufactures, Department of Commerce and Labor) 
16(273):955. Nov. 21.
• Summary: “A large fi rm of English soap makers [probably 
Lever Brothers] is distributing soya-bean seed in South 
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Africa, with literature relating to its cultivation. The 
Government experimental farms in South Africa are taking 
much interest in the subject, having already tested over 80 
varieties, some of them yielding as much as 2,000 pounds of 
beans and 12 to 13 tons of green fodder to the acre. The right 
kind of harvesting machinery is not yet available,...
 “Beans grown in South Africa yield 20 to 22 per cent 
of oil, as against 15 to 16.5 per cent for the same varieties 
grown in Manchuria. Altitude seems to affect the yield of the 
oil, as shown by the following statistics: Beans grown at an 
altitude of 3,354 feet yield 20.65 per cent; at 500 feet, 21.36 
per cent; and at 49 feet, 22.19 per cent.
 The cost of transporting soya beans from South Africa 
to England is $8.27 less per long ton than from Manchuria to 
England. Address: Commercial Agent.

1116. Kafemann, R. 1913. Aguman. Ein neues Naehrmehl 
aus der Sojabohne [Aguman. A new nutritious fl our from the 
soybean]. Umschau (Die) 17(50):1041-43. Dec. 6. [Ger]
• Summary: The matter of the feeding of the people is 
without a doubt one of the most important, and in times of 
chronic price increases like those of today, it is a burning 
one. According to the calculations of the Imperial Health 
Department (Kaiserliches Gesundheitsamt), the minimum 
requirement of pure meat for a healthy person amounts 
to 150 g per day = 55 kg per year. If this fi gure were 
correct, though, then according to Mueller (meat imports 
(Fleischeinfuhr)), in consideration of the low protein content 
of pork (16.4%) 62.3 kg would be necessary. But then from 
the livestock count of December 2, 1912, two million head 
resulted for all of Prussia, and thus a lower stock of hogs. 
From where, then, will the necessary quantities of animal 
protein be obtained?
 If the question of the protein requirement of people 
is touched upon, then we immediately run into total chaos 
with regard to opinions, errors, prejudices, and teaching. 
For example: How large really is the protein requirement 
for people in general and in particular, that is, under various 
conditions of existence? Is animal protein to be preferred 
over plant protein? Are protein preparations necessary at all? 
And so on. I would only like to express my own personal 
conviction here to the extent that all of the judgments that 
have been made in these questions in no way possess the 
value of a fi nal and valid decision, but rather can only be 
regarded as relative judgments that are to be revised in the 
future. The position of science has, to a certain extent, been 
hesitant. Standing in a peculiar contrast to this, though, is 
the waste on the part of the public which is carried out with 
certain ridiculously overvalued protein preparations. This is 
defi nitely senseless in economic terms. These preparations 
have been trustingly accepted by doctors and recommended 
to the public on the basis of brochures that are included 
with all possible subjects of use. These brochures indulge 
in platitudes behind which errors lurk. But the unthinking 

public has taken hold of this means without shying away 
from the inconsistencies of its ideas and actions. Doctors 
might in fact be apathetic to the perspective of this process–
the wasting of numerous millions–if the matter did not 
have its very serious side. The regulation of nutrition is a 
diffi cult task of doctors’ care and may not be left up to the 
capricious interpretation or miscomprehension by the public 
at the hand of industrial brochures and commentaries. It was 
no small service done by the director of the Experimental 
and Instructional Institute of Dairy Science (Direktor der 
Versuchs- und Lehranstalt für Molkereiwesen) in Königsberg 
(today’s Kaliningrad, Russia), Prof. Hittcher, to have made 
reference to these social evils in a lecture that he recently 
gave. In that lecture, he represented that the public really 
has no idea at all that the ‘famous’ Sanatogen, Nutrose, and 
others are produced from nonfat milk which is repeatedly 
still so greatly scorned (and unbelievably cheap), and that 
the public is overpaying by twentyfold for the nutritional 
value of these preparations. These preparations include, 
for example, Nutrose (15 German marks per kilo); 
Eulaktol–an artifi cial milk powder–(15 marks); Eukasin–an 
ammonium salt (Ammoniaksalz) of casein–(10 marks); 
Sanatogen–a mixture of glycerophosphoric acid sodium 
(glyzerinphosphorsaures Natrium) with casein–(26 marks); 
Sanose–a mechanical mixture of one part powdered 
albuminose with four parts casein–(27 marks), and so on.
 If in the casein of nonfat milk, nature accordingly 
offers us an astonishingly cheap protein product that makes 
the abnormally expensive artifi cial preparations seem 
superfl uous, then the question would in fact still need to be 
tested as to whether an even more economical product were 
not available in the plant kingdom. It goes without saying 
that treating them as equals from the very beginning would 
have to be avoided in the event that science could provide the 
proof that the human body would not get by as well with the 
plant protein which contains the building blocks in different 
proportions of quantities than the animal protein does. But 
according to clinical observations, that is in no way the case. 
A thoroughly astonishingly economical protein preparation 
of that sort has recently been brought to the market by the 
Aguma Factory (Agumawerke) in their fl our which they have 
called “Aguman”. It is produced from the soybean with tasty 
and multifaceted use. Without a doubt, the management of 
this company has done a great service by making available 
a preparation of that kind in the name of public nutrition 
(Volksernährung). Grown in enormous quantities in all 
of East Asia, Hungary, and Southern Russia and of a rare 
undemanding nature with respect to care during cultivation 
and tolerance against climatic infl uences, in those lands 
the soybean has been one of the most important foods for 
humans and animals since ancient times. For years now, this 
bean has been exploited industrially by the Thörl oil factories 
(Thörlsche Ölfabriken) [translator’s note: the Friedrich 
Thörl Vereinigte Harburger Oelfabriken AG [the Friedrich 
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Thörl United Harburg Oil Factories Inc.] in a suburb of 
Hamburg]. There were great diffi culties to overcome. First of 
all, those substances had to be removed from the bean which 
make a use for human nutrition impossible, for example, 
bitter compounds, sugar-forming substances, abundant 
quantities of fat, and so forth. In the end, though, as the fruit 
of calculating cleverness, comprehensive insight, and iron 
persistence, the fl our made its appearance in its complete 
form. The content of nitrogenous extract substances is 
enormous with respect to the species of grain (43.28 to 44.75 
[percent?] in comparison to 9.38 [percent] in rye and 3.81 
[percent] in the fi nest rye fl our). The content of valuable 
minerals is likewise surprisingly higher (4.7 [percent] in the 
Russian bean in comparison to 2.24 [percent] with rye), and 
likewise with lecithin (1.64 [percent] against 0.47 [percent] 
with rye), as well as with calcium and magnesia. On the 
other hand, it is extremely low in carbohydrates.
 “Aguman represents a powder which is easily soluble 
in water and tastes very good and which possesses unlimited 
possibilities for use in that it can be used for public nutrition 
both in its pure state in water, cocoa, milk, wine, etc., 
and when used in the form of bread, biscuits, zwieback, 
and when processed into all sorts of fi ne tasting cakes, 
as a fl our in soups, and in combination with cacao. The 
extraordinarily economical price of the preparation makes 
it appear to be especially suitable to be used for purposes of 
catering in state and community institutions, in particular 
in prisons and poor houses, and furthermore in hospitals 
and sanitoriums, and fi nally in the army and the navy and 
with military expeditions and maneuvers. An army that 
is equipped with bread or biscuits that are produced with 
soybean fl our (Sojamehl) would have to develop a greater 
force of resistance in the fi eld than one that was operating 
only with the army bread composed of fi ber-rich rye fl our. 
In medicine, as well, the possibilities for use are extremely 
large. Yet I have to limit myself here to the listing of the 
most important areas of illness. These would be: diabetes and 
gout, the various forms of chloroses (Chlorosen) and anemia, 
and furthermore cachetic (kachektisch) conditions of old 
age, gastrointestinal illnesses in adults as well as in infants, 
tuberculosis, numerous glandular illnesses with internal 
secretions, and fi nally the enormous group of debilitating 
dietary diseases (Nährschädenerkrankungen) (rickets, scurvy 
[Barlow’s disease (Barlowsche Krankheit)], beri beri, scurvy 
(Skorbut), pellagra, etc.) Since the milk production of cows 
was found to be substantially increased with soybeans, 
a favorable infl uence can also be hoped for a priori with 
nursing mothers.
 According to these facts, I would have to consider 
Aguman to be an extremely valuable enrichment to our 
wealth of foods because of both its properties and its 
surprisingly economic price.
 Note: Translated by Philip Isenberg (MM, CT), Long 
Beach, California. Address: Prof., Dr., Germany.

1117. Caldwell, R.E. 1913. The value of soybean and alfalfa 
hay in milk production. Ohio Agricultural Experiment 
Station, Bulletin No. 267. p. 125-45. Dec.
• Summary: This bulletin gives the results of two 
experiments whose purpose is to discover whether home-
grown feeds may be used to produce dairy products, 
inasmuch as the cost of nitrogenous concentrates is almost 
too high for some dairymen. In the fi rst experiment, soybean 
hay and soybean hay refuse are compared with bran and 
cotton-seed meal as a source of protein.
 Tables III and IV give the composition of the 8 or 9 
feeds–including the two types of soybean hay–used in the 
1908 and 1909 tests. Another table (p. 128) gives the price 
of each feed; cotton-seed meal (the most expensive) was 
$30.00 per tons whereas soybean hay was only $8.00 per ton. 
Table V (p. 128-29) gives the amount of each type of feed 
consumed by each cow during the 60 days test in 1908. Table 
VI (p. 129) gives the average daily nutrients consumed by 
each cow.
 “Conclusions: The above considerations show that 
alfalfa as well as soybeans can replace much of the high 
priced protein concentrates.” Home-grown feeds can often 
save farmers money. “The most economical way to hand 
the soybean plant is to many an unsettled question... The 
practice of putting soybeans into the silo with corn silage is 
growing in some places, though it makes a strongly fl avored 
silage... However, the use of the soybean in the form of hay 
is altogether practical and is preferred by some.”
 Note 1. Each cow has its own name, such as Topsy May 
and Bessie Nervilette.
 Note 2. This is the 4th earliest experiment station 
publication seen (Oct. 2016) with the word “soybean” or 
“soybeans” in the title. The last 3 such publications were also 
from Ohio. Address: [Dairying] Resigned 5 Oct. 1911.

1118. Lewkowitsch, Julius. 1913-1915. Chemical technology 
and analysis of oils, fats, and waxes. 5th ed. Entirely 
rewritten and enlarged. 3 vols. Vols. 2-3 edited by George H. 
Warburton. London: Macmillan and Co., Ltd.; New York: 
The Macmillan Co. See vol. 2, p. 111-18. Illust. Index. 22 
cm. [15 ref]
• Summary: In Chapter 14, “Technology of the natural 
oils, fats, and waxes: Methods of preparing, refi ning, and 
examining them, and detecting adulterations,” in the section 
on vegetable oils, in subsection 1 on drying oils, soja bean 
oil is introduced as follows (p. 111-18): “Soja bean oil, soya 
bean oil (soy-bean oil, bean oil, Chinese bean oil): French–
Huile de soja, Huile de soya. German–Saubohnenfett, 
Sojabohnenöl, Chinesisches Bohnenöl. Italian–Olio di Soia.”
 Contains an excellent 8-page discussion of the subject. 
A footnote (p. 111) states that since the Latin name “Soja” 
is pronounced in England as “Soya,” the spelling “Soya” 
has been adopted as the offi cial one by the Chambers of 
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Commerce in this country.”
 Also discusses (in vol. 2): Linseed oil, fl ax oil (p. 45-
71). Hemp seed oil (p. 93-95). Sesame oil (p. 208-224, 720). 
Almond oil (p. 287-92). Arachis oil, peanut oil, earthnut oil, 
groundnut oil (p. 297-321).
 Note: Julius Lewkowitsch lived 1857-1913. He died 
unexpectedly within a few days of the appearance of the fi rst 
volume of this 5th edition. Address: The Lewkowitsch Lab., 
71 Priory Rd., London, N.W., England.

1119. Czapek, Friedrich. 1913-1921. Biochemie der 
Pfl anzen. Zweite, umgearbeitete Aufl age [Biochemistry of 
plants. 2nd, revised ed.]. Jena, Germany: Verlag von Gustav 
Fischer. 3 vols. 25 cm. [16 ref. Ger]*
• Summary: In Vol. 1 (dated 1913) soybeans are mentioned 
on 16 pages: p. 288 (Sojabohne), p. 296 (Sojabohne), p. 397 
(Soja), p. 420 (Soja), p. 421 (Soja), p. 428 (Sojabohne), p. 
448 (Glycine), p. 656 (Glycine hispida), p. 659 (Glycine 
hispida), p. 658 (Sojabohnen), p. 720 (Sojabohnen), p. 
731 (Soja), p. 774 (Glycine), p. 775 (Glycine, Soja), p. 
793 (Glycine hispida), and p. 795 (Sojabohne). In Vol. 1, 
page 774, is a section titled Lecithin in seeds (Lecithide 
in Samen). It shows three tables, the fi rst of which is from 
E. Schulze & Frankfurt (1894). It compares the lecithin 
content of 20 seeds. The soybean (Glycine hispida) has the 
highest lecithin content (1.64%), followed by Pisum sativum 
(1.23%).
 In Vol. 1 the word Lecithin appears on 32 pages whereas 
the word Lecithide appears on only 24 pages. The word 
Lipoide appears on 8 pages whereas the singular form Lipoid 
appears on only 6 pages.
 In Vol. 2 (dated 1920) soybeans are mentioned on 
22 pages: p. 118 (Glycine), p. 131 (Sojabohnen), p. 146 
(Soja), p. 146 (Soja), p. 215 (Soja), p. 216 (Glycine), p. 217 
(Glycine), p. 218 (Soja), p. 232 (Glycine), p. 233 (Glycine), 
p. 239 (Sojabohne), p. 254 (Sojabohne), p. 257 (Glycine), 
p. 261 (Glycine), p. 264 (Glycine), p. 271 (Glycine hispida, 
Soja-Urease), p. 374 (Glycine), p. 378 (Soja), p. 382 
(Glycine hispida), p. 383 (Glycine hispida), p. 445 (Soja), 
and p. 496 (Sojabohne, Soja hispida).
 In Vol. 3 (dated 1921) soybeans are mentioned on 5 
pages: p. 144 (Sojabohne), p. 568 (Soja), p. 568 (Soja), p. 
793 (Soja), p. 801 (Sojabohne).
 In chapter 8, titled “Die Pfl anzlichen Lecithine [Plant 
Lecithins”], in section 2 titled “Lecithine in Samen [Lecithin 
in Seeds]” (p. 156-58) is a table (p. 57) which gives the 
lecithin content of 20 species of seeds on a dry weight 
basis, including the soybean (Glycine hispida) 1.64%, hemp 
seeds (Cannabis sativa) 0.88, and sesame seeds (Sesamum 
indicum) 0.56. The soybean has the highest lecithin content 
of all.
 Note: The publication of this book may have taken so 
long because of World War I (1914-1918), which Germany 
lost. Address: Dr. phil. et med., Professor of the Anatomy 

and Physiology of Plants, German Univ. in Prague, 
Czechoslovakia. By Vol. 3 he is a professor at the Univ. of 
Leipzig.

1120. Product Name:  [Aguman, Aguma, and Fatherland 
Soy Flours].
Foreign Name:  Aguman, Aguma, und Vaterland.
Manufacturer’s Name:  Agumawerke. Thoerlschen 
Vereinigte Oelwerken A.G.
Manufacturer’s Address:  Harburg (near Hamburg), 
Germany.
Date of Introduction:  1913.
New Product–Documentation:  Note: These are among 
the earliest commercial soy products made in Germany. 
Kafemann. 1913. Die Umschau. 17(50):1041-43. “Aguman. 
A new nutritious fl our from soybeans.” Aguman, made 
by Agumawerke, contains 43.3–44.8% protein, 4.7% ash 
(minerals), and 1.64% lecithin. This inexpensive, debittered 
fl our can be used with cocoa, milk, wine, bread, cakes, and 
zwieback cakes. It is especially useful for diabetics.
 Fuerstenberg. 1917. Die Soja. p. 6. In October 1914 
the Agumawerke, located in Harburg (near Hamburg), fi rst 
began mass production of a soy fl our according to its own 
process. During the next few years it made many thousands 
of tonnes of this meal, until the production had to be stopped 
for lack of raw materials. Page. 28. The Agumawerke in 
Harburg on the Elbe River also makes soy fl our.
 Noorden and Salomon. 1920. Handbuch der 
Ernährungslehre. p. 542. The Aguma-Werke of F. Thörl in 
Harburg make a soybean fl our under the brand “Vaterland” 
(Fatherland).
 Horvath. 1927. The Soybean as Human Food. p. 41, 
46, 49-50. “In Germany fresh press cake of the Thörl oil 
mills ‘Agumawerke’ (Harburg) has been used since 1913 
to make ‘Aguma’ bean fl our.” Aguman and Aguma contain 
respectively: protein 55.9/49.0%, fat 2.3/8.6%, carbohydrates 
24.3/26.3%, fi ber 1.8/1.5%, ash 5.2/5.8%. Fatherland 
contains 44.6% protein and 4.3% fat. Thus, Aguman 
was solvent extracted and Aguma expeller pressed, with 
Vaterland in between.
 G.C.L. Howell. 1934. China Journal. 20(3):143-44. “The 
soya bean: A dietary revolution in China.” The Aguma Works 
produced “Aguma,” which was ground from rice and soy 
beans.
 Note: In Jan. 1937 Harburg, located on the Elbe River 
near Hamburg, became part of Hamburg, Germany.

1121. Nishimura, Torazô; Inoue, K. 1913. Shôyu jôzô 
keika-chû (ichi nenkan) ni okoru kagaku-teki henka no 
gaiyô [Summary of the chemical changes in moromi during 
fermentation of shoyu for 12 months]. Nippon Jozo Kyokai 
Zasshi (J. of the Society of Brewing, Japan) 8(8):28-44. [Jap]

1122. Friedenwald, Julius; Ruhräh, John. 1913. Diet in 
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health and disease. 4th ed. Thoroughly revised and enlarged. 
Philadelphia, Pennsylvania: W.B. Saunders Co. 857 p. Illust. 
24 cm. [4 soy ref]
• Summary: The section titled “The soy bean” (p. 124-26) 
states: “This bean (glycine hispida), sometimes called the 
soja bean, is an annual leguminous plant extensively used 
as a food in China and Japan. Until recently it has been 
regarded as a botanical curiosity in the Occident. It has 
recently been extensively used in America as a forage crop 
and to improve the soil if plowed under... There are a large 
number of different varieties, which vary in size, shape, 
color, and length of time they take to mature. Some are 
grown exclusively for the oil they contain, and it is used for 
culinary, illuminating, and lubricating purposes. The light-
colored beans are eaten in soups, and the pods are sometimes 
picked green, boiled, and served cold with a sprinkling of 
soy sauce. The green varieties are often pickled in brine 
and eaten moist or dried with meals as appetizers; the same 
varieties are often sprouted, scalded, and served with meals 
in winter as a green vegetable. The bean forms the basis of 
the so-called soy sauces, used as a condiment all over the 
world. The Oriental races most frequently eat the bean, in 
more or less cheesy-like foods, which are prepared from it. 
The most common of these are natto, tofu, miso, yuba, and 
shoyu. Natto is a sort of bean cheese made by boiling the 
beans until they become soft and then placing the resulting 
mass in a warm cellar where it ferments. Tofu is made by 
soaking the beans in water, crushing between millstones, and 
boiling in about three times their bulk of water. The protein 
is precipitated and the resulting cheese eaten. The white 
milky liquid of the above has nearly the composition of 
cows’ milk, and tastes something like malt. It may be used in 
infant feeding to advantage (see same).
 “Americans may eat the beans in numerous ways 
described under the head of soy bean cookery in the recipes 
at the end of this book. The bean is of particular value in 
diabetic diets (see same). It may be used to increase the 
protein of the diet.
 There are variations in the composition of the different 
varieties.” A table shows the chemical composition of yellow 
soy beans grown in the USA, both as is and calculated on 
a water-free basis. “The Cereo Company of Tappan, New 
York, have made a soy bean fl our which is useful.” Its 
composition is given. “The percentage of protein in this fl our 
is almost one-third greater than the percentage of protein 
in the whole beans. This is caused by removing the coarse 
fi brous hulls which contain little protein.
 “Vegetable food of such composition certainly is 
remarkable when compared with round beef, medium”–
whose composition is given.
 Soy fl our can be used as a gruel, in broths, and in 
making biscuits. A table (p. 126) shows the “Composition of 
fresh and dried legumes (incl. soy beans, cow peas, chick-
peas, peanuts) with that of other foods” (Based on Abel, 

Farmers’ Bulletin No. 121 [1900, p. 17]).
 The section on “vegetarianism” (p. 130-31) is the same 
as that in the 1909 edition (p. 113-14).
 In the chapter on “Infant feeding,” the section on “Other 
food for infants” has a subsection on “The soy bean” (p. 297-
98) which begins: “In certain conditions the soy bean... is 
of great value. In cases when milk is badly borne, in certain 
forms of intestinal disorders, in diarrhea, and especially 
in the convalescence after diarrhea, in certain cases of 
marasmus and in malnutrition, the soy bean fl our, properly 
used, is of great value. Each ounce contains 13 grams protein 
and 120 calories.” A table shows the composition when 
mixed with various amounts of water. Recipes for making 
gruels are given.
 In the chapter on “Diet in disease,” in the section titled 
“Diseases in which diet is a primary factor,” is a subsection 
on “The soy bean” (p. 592) states: “The bean contains about 
8 per cent. of sugar and no starch, and furnishes a large 
amount of available protein and fat.” “A patient on a strict 
diabetic diet, who is excreting a certain amount of sugar, will 
excrete less sugar when the soy bean is added to the diet. It 
seems to be of particular value in severe cases. In addition 
to this action, it is a very valuable food, both on account of 
its nutritious properties and owing to the fact that it may be 
prepared in a number of different ways, and so serves to vary 
the diet.”
 In the section on “Diabetic Foods” (p. 601-02) is based 
on Winton (1906) and contains the same information, 
including that about The Health Food Company of New 
York.
 In the chapter on “Recipes” is a section on “Bread” (p. 
740-41) which includes whole-wheat bread, zwieback, and 
bran muffi ns for constipation. The same chapter has a section 
on “Soy bean cookery” (p. 766-69) with the following 
recipes: Introduction, gruels, broths, muffi ns, nut-cakes, soy 
bean cakes, breakfast food (like oatmeal), pancakes, soy 
bean cheese (“In Seattle, Washington, and other places in the 
West we are informed that tofu is made by the Japanese and 
sold to the Oriental residents”).
 Goff (1911) offers the following: Grilled soy bean [dry 
roasted soynuts], [whole] soy beans with butter, soy beans au 
gras (fried with onions and fat), bread or cakes of soy beans.
 On page 822 is a “Short list of books on food and diet.” 
33 books are cited; some are in German or French.
 Note 1. Julius Friedenwald lived 1866-1941. John Ruräh 
lived 1872-1925.
 Note 2. This is the earliest English-language document 
seen (Dec. 2012) that uses the term “Grilled soy bean” to 
refer to dry roasted soybeans / soynuts. Address: 1. Prof. of 
Gastro-Enterology; 2. Prof. of Diseases of Children. Both: 
College of Physicians and Surgeons, Baltimore, Maryland.

1123. Kin, Choshi. 1913. Shôyu enkaku-shi. ed. 3 [History of 
shoyu production. ed. 3]. Choshi, Japan. 186 p. First edition 
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was 1909. 28 cm. [Jap]
• Summary: Contents: 1. Overview (p. 1): Shoyu as a 
special East Asian product, shoyu as superlative seasoning, 
relationship between shoyu and sauce, shoyu as an infl uence 
in life. 2. Origins of Japanese shoyu (p. 7): About Chinese 
jiang, Japanese shoyu in history, origin of the shoyu industry 
in Japan, trends and growth of shoyu production (output), the 
shoyu industry and taxation, household makers of shoyu and 
changes in home usage, the Japanese government’s attitude 
toward shoyu, overseas demand for shoyu, the development 
of shoyu in the Kantô (Tokyo/eastern Japan) region.
 3. Choshi shoyu (p. 117): Shoyu in the Kantô region, 
the shoyu makers guild in Choshi, the development of 
the shoyu-makers’ union (or cartel) in Choshi and Noda, 
names and identifi cation of the best quality shoyu brands, 
current varieties of shoyu, Choshi shoyu and raw materials 
(ingredients), Choshi shoyu and the local topography, Choshi 
shoyu and transportation, Choshi shoyu and micro-climate, 
Choshi shoyu’s trademarks and brands. 4. Higeta shoyu 
(p. 151): The origins of Higeta shoyu, how to judge good-
quality shoyu, the raw materials for Higeta shoyu, a chemical 
analysis of Higeta shoyu, the handling of Higeta shoyu, shelf 
life (period of freshness) of Higeta shoyu, awards received 
by Higeta shoyu. 5. Conclusions (p. 174). A table (p. 35-36) 
shows national production statistics for shoyu for the years 
1885-1910, including the amount and number of makers. 
Appendixes: 1. The reputation and names of Japanese shoyu 
in Europe (in English, French, and German) according to 
various early documents (p. 175). Historical documents in 
Asian languages about raw materials (soybeans and wheat) 
used for shoyu (p. 182).
 Notes and observations by Mark Fruin: Kin Choshi was 
the pen name of Genba Tanaka XIII, the head of an important 
shoyu brewing family in Choshi during the Tokugawa and 
Meiji periods. Forty percent of the book is early shoyu 
history and 60% is the history of Choshi Shoyu–Higeta.
 Yuasa shoyu appears to be the fi rst true shoyu in Japan; 
it gradually separated from miso production. Yuasa shoyu 
was sold throughout Japan by Osaka merchants and it 
benefi ted as well from the political protection of the Daimyo 
of Wakayama. The Osaka shoyu trade developed gradually 
and it was not important until the 17th century. Yet shoyu 
developed somewhat independently in Western Japan 
(Yuasa) and Eastern (Noda and Choshi).
 The earliest record of an Osaka merchant (one 
Komatsuya Ibei) handling Yuasa shoyu dates from 1535; 
some 50 years later some Osaka merchants had certain ships 
earmarked for the exclusive task of carrying Yuasa shoyu to 
and from market, which by this time had spread from Osaka 
to the Inland Sea trade area.
 In 1908 shoyu was the fi fth most important export from 
Wakayama prefecture [to other parts of Japan]; there were 59 
makers in a locally organized cartel producing 52,700 koku 
with a value of 850,000 yen.

 Tatsuno shoyu began its history some 319 years ago 
(from the year 1913) when in 1594 a local farmer in the 
Tatsuno area, Yokoyama Gorobei, began to make sake 
as a sideline to his farming. Later he added shoyu to his 
household industries. In 1596 Yokoyama turned over his 
sake making activities to a branch household established for 
that purpose and concentrated his own efforts on farming 
and shoyu manufacture. By the late Tokugawa Period (1600-
1868) the Yokoyama family sold its shoyu business to the 
Kataoka family and the latter merged with the Nakahara 
family in 1893 to form Kikuichi Shoyu.
 Shodoshima shoyu began being made in the middle of 
the Tokugawa period. In 1882 production stood at 34,000 
koku and in 1908 at 98,832 koku. In 1901 many of the 
various shoyu makers in numerous villages on the island 
amalgamated into a cartel and in 1908, the fi rst corporation 
for making shoyu in Japan was formed. Later, three other 
forms merged to establish Marukin Shoyu. p. 35-36 gives 
Japanese national statistics for total shoyu production and 
the number of manufacturers each year from 1885 to 1910. 
In 1,176,535 units? were produced by 10,971 companies. 
In 1910 some 2,205,574 units were produced by 14,364 
companies.

1124. Pharmazeutische Praxis (Stuttgart, Leipzig, Vienna). 
1913. Stachyose in den Bohnen und den Samen einiger 
Leguminosen [Stachyose in the beans and seeds of some 
legumes]. 12(4):188-89. [1 ref. Ger]
• Summary: This is a German-language summary of a 
German-language article from Apoth.-Ztg [Apotheker-
Zeitung], 1913, p. 85. It states that soybeans (Soja hispida) 
contain stachyose, a sugar.

1125. Pharmazeutische Zentralhalle fuer Deutschland. 1913. 
Ueber den Naehrwert und die Verwendung der Sojabohne 
[On the nutritional value and the utilization of the soybean 
(Abstract)]. 54:15-16. [Ger]
• Summary: A German-language summary of the following 
German-language article with the same title (almost): 
Neumann, Hermann. 1912. Berliner Klinische Wochenschrift 
49(36):1710-14. Sept. 2.

1126. Sornay, Pierre de. 1913. Les plantes tropicales 
alimentaires et industrielles de la famille des légumineuses 
[Edible and industrial tropical plants of the legume family]. 
Paris: Augustin Challamel. xii + 489 p. Illust. Index. 26 cm. 
[77* ref. Fre]
• Summary: This book is dedicated to “Mr. P. Boname, my 
excellent master and friend.” Boname, who wrote the Preface 
and is now director of the agronomic station on Maurice, was 
the soybean pioneer in Maurice.
 The section on the soybean (Le Soja, p. 195-205, 272, 
276, 469, 471, 473, 475) is largely summarized from earlier 
writers, including Aiton, Bonâme, Bloch, Church, Grandeau, 
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Joulie, Kaempfer, König, Korentschewski and Zimmermann, 
Lechartier, Li and Grandvoinnet, Paillieux, Paillieux and 
Bois, Pellet, Trimble, and Watt. Most of the section is 
about soybean production, but there are also subsections on 
soymilk, tofu (Fromage de soja), and shoyu (p. 204-05), plus 
soy coffee, soy bread and biscuits for diabetics, and trade in 
soybeans and soybean products (p. 205).
 Also discusses: Alfalfa or Lucerne (Medicago sativa, p. 
309, 453-54, 471, 474). Bambarra groundnuts (Voandzeia 
subterranea, pistache voandzou, 72-75, 277-78, 469, 473, 
476). Kudzu (Pueraria Thunbergiana, p. 429-30). Lupins 
(Lupinus albus, p. 264, 309, 453-54, 468). Peanuts (Arachis 
hypogæa, arachide p. 47-72, 270, 273, 453-54, 467, 471, 
472, 474-76). Winged bean (Psophocarpus tetragonolobus, 
pois carré, p. 183-94, 273, 276, 468, 471, 473-76). Address: 
Asst. Director, Agronomic Station, Mauritius (Station 
agronomique de l’Ile Maurice).

1127. Street, John Phillips. 1913. Gluten and special foods. 
Connecticut Agricultural Experiment Station, Annual Report 
36:107-11. For the year ending Oct. 31, 1912.
• Summary: “Eleven samples of gluten foods and similar 
preparations were examined. While some of these were not 
specially recommended for use by diabetics, the chief use of 
a gluten preparation lies to provide a food rich in nitrogenous 
compounds and as poor as possible in starch. Some of these 
samples are excellent from this standpoint, while others 
contain so much starch that their claims to be diabetic foods 
are unfounded if not fraudulent, and their use by diabetic 
patients attended with considerable danger.” The foods were: 
(1) Akoll Biscuit (53.2% protein, 1.53% starch); (2) Brusson 
Diabetic Bread (37.3% protein, 40.14% starch); (3) Barker’s 
Gluten Food (Herman Barker, Somerville, Massachusetts; 
86.88% protein, 0.00% starch); (4) Soy Bean Gruel Flour 
(Cereo Co., Tappan, New York; 45.69% protein, 0.63% 
starch); (5) 20% Gluten Meal (The Kellogg Food Co. [or 
Battle Creek Food Co.], Battle Creek, Michigan; 27.50% 
protein, 49.64% starch); (6) 40% Gluten (Kellogg; 47.00% 
protein, 31.86% starch); (7) 80% Gluten (Kellogg; 81.25% 
protein, 6.21% starch); (8) Avena-Gluten Biscuit Mixture 
(Kellogg; 21.38% protein, 41.13% starch; made from 
oatmeal and wheat gluten); (9) 40% Gluten Biscuit (Kellogg; 
47.50% protein, 35.01% starch); (10) 80% Gluten Biscuit 
(Kellogg; 82.38% protein, 4.68% starch); (11) Breakfast 
Toast (Kellogg; 13.63% protein, 57.42% starch). Address: 
M.S., Chemist in charge, Analytical Lab., New Haven, 
Connecticut.

1128. Treue, Dr. 1913. Nur Delwerk’s Soja [Only Delwerk’s 
Soya]. Jahres-Bericht des Staedtischen Untersuchnungsamts 
Bielefeld p. 17-21. [1 ref. Ger]
• Summary: The name of this product printed on the original 
packet is Soja mit Zusatz von Bohnenkaffee or Soja-Kaffee. 
This is a soy-based coffee substitute (Kaffesurrogat) to 

which real coffee beans have been added. Tables show the 
nutritional composition of: The two original substances–
roasted soybeans and roasted coffee beans, separately. (2) 
The water soluble extract of each, separately. (3) The extract 
of packets #1 and #2–separately. The soy coffee is apparently 
made with defatted soybean meal since the resulting soy 
coffee has a very low content of solids, protein, fat, and 
lecithin–and this has low nutritional value.
 Contains the text of fi ve advertisements for this soy 
coffee found in newspapers and shop windows. One says: 
“Soya coffee: With the fi nest coffee beans added. Nutritious. 
Low in caffeine. Therefore better than coffee made from real 
coffee beans.”
 The section on soya is part of a longer article (p. 3-56), 
which also mentions peanuts and sesame seeds. Address: 
PhD, Germany.

1129. Falk, Margarete. 1914. Ueber die Einwirkung von 
Serum auf Ureasen (spezifi sche Auxoureasen) [On the effect 
of serum on ureases (specifi c Auxoureases)]. Biochemische 
Zeitschrift 59:298-315. Jan. 30. [5 ref. Ger]
• Summary: The subject of this study was plant-based, urea-
splitting enzymes, ureases, and their behavior with respect 
to the serum of normal and previously treated animals. 
The effective enzyme solutions were obtained: 1. from 
Japanese soybeans (Sojabohnen) (Glycine hispida); more 
detailed information on the soybean urease (Soja-Urease) 
and precise literature references may be found in the studies 
by Armstrong-Horton (footnote 1), 2. from acacia seeds 
(Robinia pseudacacia), see the works by Zemplén (footnote 
2). With respect to the earlier urease that was used by Moll 
(footnote 3) from Micrococcus ureae, these plant-based 
extracts have the following advantages: greater effi cacy and 
simpler preparation with a greater guarantee of uniformity 
and shelf life of the preparations.
 Aqueous extracts of raw soybeans were found to be 
lethal when injected into rabbits. Since these crude extracts 
were high in urease activity, death was attributed to the 
urease. Address: Aus dem biochemischen Laboratorium des 
Krankenhauses Moabit in Berlin (From the Biochemical 
Laboratory of the Moabit Hospital in Berlin).

1130. Eddington, Jane. 1914. Economical housekeeping: Soy 
beans. Chicago Daily Tribune. Feb. 11. p. 11.
• Summary: It is called “the soy or soja bean.” “In an 
English food magazine of two years back there is an 
interesting and very suggestive article, ‘About the Soy Bean.’ 
In the fi rst paragraph it is said that medical men have been 
experimenting with it and writing about it for a year or so. 
Then it says:
 “’The soja (or soy) hispida is the only representative of 
a genus of leguminosae or the tribe papilionaceæ, and it has 
been cultivated from time immemorial in Japan and China. It 
grows freely in tropical countries, and since 1878 it has been 
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grown successfully in the warmer parts of Europe. There are 
a number of varieties of the soy bean, the difference lying in 
the size, shape, and color of the seeds. The Japanese is the 
most highly esteemed and in appearance it is a good deal like 
the common dwarf kidney or French bean...
 “’The bean, which has a most agreeable fl avor, is used 
by the orientals in many ways. The oil is expressed, used as 
a food, and the residual cake, which contains 40 per cent of 
fl esh forming material, is eaten by the poorer classes [sic]. 
A paste [miso] and a kind of cheese [probably tofu] are also 
obtained from the bean, but one of its principal uses–perhaps 
the best known to us–is for the manufacture of the celebrated 
soy sauce, the making of which has always been surrounded 
by a certain amount of mystery.
 “’It is the chemical composition of the soy bean which 
has attracted so much attention of late, and it has been found 
to be worthy of the highest place among pulses. It is rich in 
albuminoid, or fl esh forming constituents, also in fat or oil, 
and contains but a very small proportion of starch or sugar.
 “’The bean has been said to favor digestion, and it 
is a fact that the protein it contains is particularly easy of 
assimilation. A delicate infant, unable to digest cow’s milk, 
often will thrive on a gruel made of the soy bean fl our 
and water, and during the little intestinal disturbances of 
summer, to which children are so liable, it is much to be 
recommended. Diabetic patients fi nd it an invaluable article 
of diet on account of the small amount of starch and sugar 
which it contains.
 “’One might well expect that so valuable a food 
necessarily would be expensive, but when one learns that 
both bean and fl our are sold for about 3d (6 cents) a pound, 
one feels that it is high time to give it a trial.
 “’It is in the form of fl our that the soy bean is likely to 
be most popular on this side of the globe, although the beans 
themselves, when properly cooked, make good soups and 
form the basis of many of those little dishes beloved of those 
who prefer a meatless fare [vegetarians]...
 “’The soy bean thus is a cheap substitute for meat. In 
the dried state it looks more like a pea than a bean, but when 
soaked in warm water it expands and assumes its beanlike 
appearance...’”
 “The article says that these beans soaked and cooked are 
excellent mixed with a well fl avored tomato or other sauce 
and made up into cutlets, croquettes, etc., to be used with 
cheese, etc., because its fl avor is not pronounced, for which 
reason it is more valuable in the kitchen.
 “These beans can be obtained at a seed store at just the 
price one pays for other sorts of beans at a grocery.”

1131. Barrett, O.W. 1914. Current notes–February: Soya 
bean. Philippine Agricultural Review 7(2):82-83. Feb. From 
the Daily Consular and Trade Reports of the U.S. Dep. of 
Commerce.
• Summary: “As was confi dently expected, the soya bean has 

been greatly improved in the past few years, both in America 
and Europe. Whereas in its home country of Manchuria the 
oil content is only about 15 or 16 per cent, some of the new 
varieties which have been bred up in America and Europe 
run as high as 20 and even 22 per cent. South Africa is now 
taking up this crop and it is found that altitude somewhat 
affects the yield of oil in any given variety; for instance, at 
an altitude of 1,000 meters the [oil] yield of a certain variety 
is about 20 per cent. while at sea level it is about 22 per 
cent. Germany, ranking with France as the heaviest importer 
of oil seeds, has been trying for years to fi nd a suitable oil 
crop which could be put under intensive cultivation; this 
desire seems about to be realized in the shape of soya, many 
varieties of which can now most likely be grown in Germany 
with excellent success. In 1912 Germany imported 1,443,447 
metric tons of oil seeds valued at 217 million pesos.” 
Address: Chief, Div. of Horticulture, Philippines.

1132. Woods, Chas. D. 1914. Field experiments. Maine 
Agricultural Experiment Station, Bulletin No. 224. p. 23-48. 
Feb. See p. 32-39.
• Summary: Contents of the section titled “Soy beans for 
fodder, silage and seed” (p. 32-39): Introduction and history 
of research in Maine. Conditions of growth. Fertilizing and 
culture. Nutrients in soy bean and their digestibility. Soy 
bean silage. Yield of dry matter and protein: Soy bean vs. 
corn fodder, soy beans for seed. Summary.
 This section begins: “In 1903 and 1904 the Station grew 
on the college farm at Orono several varieties of soy beans. 
These were grown for forage and for silage. The results were 
published in Bulletin 106 and made up part of the Report of 
the Station for 1904.”
 “Although it is not at all likely that the soy bean can ever 
be grown as a profi table seed crop in Maine, three varieties” 
furnished by the Paint Manufacturers’ Association were 
grown and tested at Highmoor Farm in 1913. One variety, 
imported from Manchuria, was supposed to contain an oil of 
high oxidizing properties. The second, Variety 1002, was an 
American type which was said not to mature as quickly as 
the Manchurian bean. The third, Soy Bean 302, came with no 
description. All three were tested for germination and found 
to germinate well. The fi rst variety yielded 700 lb/acre of 
shelled beans and the third yielded 650 lb/acre.
 Summary: “Soy beans can be grown in parts of Maine 
where corn thrives. When early corn matures, the early white 
soy bean will usually mature. Where Sanford corn ears, the 
early medium soy bean will form pods. Soy bean can be 
grown with less nitrogen than corn. In order to grow the soy 
bean most economically, the soil should be inoculated with 
the organism that forms root tubercles.” Address: Director of 
the Station, Orono, Maine.

1133. Forbes, Ernest Browning; Keith, M. Helen. 1914. A 
review of the literature of phosphorus compounds in animal 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    563

© Copyright Soyinfo Center 2021

metabolism. Ohio Agricultural Experiment Station, Technical 
Series, Bulletin No. 5. 784 p. March. Also published as a 
monograph. [2308* ref]
• Summary: Tables show: (1) “Mineral elements of fruits, 
vegetables, and roughage” (p. 78); gives the mineral 
composition of soy bean hay and soy beans. (2) “Phosphatid 
phosphorus in vegetable substances” (p. 85); includes data 
on the soy bean. (3) “Lecithin phosphorus and lecithin in 
various seeds (percent dry basis)” (p. 87); includes data on 
soy beans. (4) “Determinations of the phosphorus partition in 
press cakes” (p. 91); gives different forms of phosphorus and 
lecithin in press cakes, including soybean cake.
 The author’s summary (p. 376) includes the summary of 
an experiment in which soy beans were used with corn when 
studying mineral metabolism of swine. Address: 1. Ph.D., 
Chief; 2. A.M., Asst. Both: Dep. of Nutrition, Wooster, Ohio.

1134. Yoshimura, Kiyohisa; Kanai, M. 1914. Shokubutsu-tai 
chû yûkienki tokuni betaine, purin enki oyobi korin no bunpu 
ni tsuite: II. [On the distribution of organic bases, especially 
betaines, purine bases and choline, in plants. II]. Tokyo 
Kagaku Kaishi (J. of the Tokyo Chemical Society) 35(3):268, 
279-82. March. [2 ref. Jap]
• Summary: A section on dehulled soybeans (kôtaku daizu) 
starts on page 279.

1135. Osborne, Thomas B.; Mendel, Lafayette B. 1914. 
Amino-acids in nutrition and growth. J. of Biological 
Chemistry 17(3):325-49. April. [26 ref]
• Summary: This article begins: “The current trend of the 
investigation of the chemistry of nutrition is emphasizing the 
signifi cance of the amino-acids as the fundamental factors 
in all problems in which hitherto the role of proteins has 
been involved. The remarkable success which has attended 
the efforts to supplant completely the proteins in the food 
intake by their ultimate products of hydrolysis–the so-called 
amino-acid ‘Bausteine’–has led to promising researches in 
which these food fragments have been followed beyond the 
alimentary barrier into the blood stream, to the tissues, and 
almost to their fi nal destruction in the body. The question 
of protein synthesis has now become a problem of the 
biochemical deportment of amino-acids.
 “By Abderhalden’s well-known experiments in this 
fi eld of study it has been demonstrated that dogs (and even 
man) can be maintained in nitrogenous equilibrium, or, in 
some instances, can even gain weight and retain nitrogen 
when completely digested protein supplies the nitrogenous 
component of the diet (2).”
 Footnote 2: “The earlier literature is referred to in 
Abderhalden’s Synthese der Zellbausteine in Pfl anze und 
Tier, Berlin, 1912; Abderhalden: Fiitterungsversuche mit 
vollständig abgebauten Nahrungsstoffen, Zeitschr. f. physiol. 
Chem., lxxvii, pp. 22-58, 1912; cf. also the experience of 
Henriques and Anderson: Ueber parenterale Ernährung durch 

intravenöse Injektion, Zeitschr. f. physiol. Chem., lxxxviii, 
pp. 357-369, 1913, in which similar results were obtained by 
intravenous infusion of nutrients including proteins that were 
digested by trypsin and erepsin.”
 Page 334: “It is obvious, furthermore, that the possibility 
of growth must be limited, among other things, by the 
amount of lysine available. How widely proteins differ in 
their content thereof, is shown by the following data taken 
from the best analyses at hand:” A table titled “Lysine in 
proteins” shows the percentage of lysine in the following:
 “Lactalbumin 8.10
 “Halibut muscle 7.45
 “Ox muscle 7.59
 “Casein, cow’s milk 7.61
 “Vitellin, egg yolk 4.81
 “Crystallized albumin, hen’s egg 3.76
 “Legumin, pea 4.98
 “Phaseolin, kidney bean 4.58
 “Glutelin, maize 2.93
 “Glutenin, wheat 1.92
 “Edestin, hemp-seed 1.65
 “Amandin, almond 0.72
 “Gliadin, wheat 0.16
 “Hordein, barley 0.00
 “Zein, maize 0.00
 Note: This article contains one of the earliest uses of 
“essential” as applied to amino acids. The word “essential” 
appears 13 times in this article. Soy is not mentioned. 
Address: Lab. of the Connecticut Agric. Exp. Station and 
the Sheffi eld Lab. of Physiological Chemistry in Yale Univ., 
New Haven, Connecticut.

1136. Oshima, Kintaro; Ariizumi, Katamatsu. 1914. Mame-
rui shujitsu-chû kureachinin no sonzai ni tsuite [On the 
presence of creatinine in beans]. Tokyo Kagaku Kaishi (J. of 
the Tokyo Chemical Society) 35(4):383-91. April. [4 ref. Jap]
• Summary: Includes analyses of azuki beans, black 
soybeans, and yellow soybeans. He discusses previous 
research by Sullivan (1911), Skinner (1912), Jaffé, Weyl, and 
Salkowski.
 Note: Webster’s Dictionary defi nes creatinine, a 
term fi rst used in 1851, as “a white crystalline strongly 
basic compound C4H7N3O formed from creatine and 
found especially in muscle, blood and urine.” Address: 1. 
Nôgakuhakushi; 2. Nôgakushi. Both: Japan.

1137. Molliex, P. 1914. Sur la composition et la valeur 
alimentaire des germes frais de Soja hispida [On the 
composition and nutritional value of fresh soy sprouts]. 
Chimie Analytique 19:217-19. June. [Fre]
• Summary: Soy sprouts are sold commercially in France. 
One hundred fresh soybeans weigh 20.7 gm. They contain 
93.37% water, 0.38% ash, 2.34% protein, 0.03% fat, 
and 3.8% carbohydrates. The proteins consist of 0.86% 
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albuminoids, and 1.48% nonalbuminoids. Proteins = N x 
6.25. The calculated food value is 24.33 calories, or 5.92 
available nutritive units per 100 gm. Address: Chimiste-
biologiste, Laboratoire des eaux d’Alimentation de la Ville 
de Paris.

1138. Oshima, K.; Ariizumi, M. 1914. On the occurrence 
of creatinin in leguminous seeds. J. of the College of 
Agriculture, Tohoku Imperial University 6(2):17-25. June. [7 
ref. Eng]
• Summary: “The presence of creatinin was confi rmed for 
the fi rst time, in the seeds of Adzuki bean, black soy bean, 
yellow soy bean, kidney bean, horse bean and green peas. 
The amounts of creatinin in the seeds of Adzuki bean, kidney 
beans and soy beans are apparently in much larger quantity 
than in horse bean and green peas, though its absolute 
amount seems to be very small.” Address: Japan.

1139. Loomis, Henry M. 1914. Food products from the soy 
bean. American Food Journal 9(8):472-74. Aug.
• Summary: Loomis collected information on soybean 
products while stationed on the Pacifi c Coast. “Probably 
the most interesting and important of these food products is 
soy sauce, or shoyu, as the Japanese call it. It is the only one 
which is used to any extent among Occidental nations, with 
whom it forms the principal ingredient of Worcestershire 
and similar table sauces. It is also used to some extent as 
an ingredient of bouillon cubes. König estimates that the 
consumption of this product in Japan amounts to two or three 
fl uid ounces per day for each person, which would make 
a total consumption for that country alone of three to four 
hundred million gallons. No fi gures are available as to the 
amount of this sauce which is used in China, but all except 
the poorest class eat it habitually on rice and fi sh, which form 
their principal articles of diet.”
 Japanese soy sauce “is prepared on more scientifi c 
principles and it is considered much superior to Chinese soy. 
Each manufacturer of Japanese soy has special brands or 
trade marks under which his products are sold. Japanese soy 
is usually imported into this country in wooden tubs holding 
about three gallons each and sells at wholesale price of from 
75 cents to $1.50 per tub” [i.e. 25 to 50 cents per gallon]. 
A brief description of the Japanese process for making soy 
sauce follows; it mentions Koji.
 Brief descriptions are also given of the following 
foods and their method of preparation: (1) “Soy bean curd, 
or, in Japanese, Tofu, is as its name implies prepared by 
coagulating or precipitating the legumin or vegetable proteid, 
of the soy bean by mineral salts. (2) “The frozen bean curd, 
or ‘Koritofu,’...”
 Note 1. This is the earliest English-language document 
seen (April 2013) that uses the word “Koritofu” to refer to 
frozen tofu. (3) [Yuba]. “The liquor or bean milk is the milky 
fl uid produced in the manufacture of bean curd after straining 

and before coagulating. Chinese bean curd [sic], or Toufu-
pi, is prepared by drying the scum produced on boiling the 
bean milk. It is imported in the form of vitreous, brittle, 
yellowish sticks in appearance like dried casein. (4) Soy 
bean oil. (5) “Kinako is prepared by roasting and grinding 
soy beans. It has a very agreeable fl avor and is much used 
in the preparation of confections, particularly as a sort of 
coating powder. (6) Miso, which is made from “Koji, the 
same ferment as is used in the making of soy. There are two 
principal kinds imported into this country, the white and red 
Miso. They differ principally in the rapidity of fermentation 
and in the amount of salt used.”
 “Winton and others have suggested the use of soy bean 
products as foods for diabetics and it appears that there are 
many of the foods mentioned above which would serve a 
useful purpose in this regard. There are a number of fi rms 
now putting out soy bean meal or fl our on a commercial 
scale and notices have appeared recently that soy bean curd 
and milk are to be manufactured on a large scale in Europe.
 A large table contains nutritional analyses of four types 
of soy [sauce] (incl. Kikkoman, Kikkoraku, typical Japanese 
shoyu and Chinese soy) plus each of the foods mentioned 
above, including tofu (8.6% protein) made in Seattle, 
Washington, and “Bean milk (strained bean liquor before 
coagulating; 2.09% protein).
 Mr. J.T. Willard notes: “I remember twenty years ago 
[i.e., 1894] that Prof. Georgeson of the Kansas Agricultural 
College had half a dozen varieties [of soy beans]. He was a 
teacher of agriculture in Japan and I suppose he learned as 
much there as he taught, and he became very enthusiastic 
over the soy bean. I remember there was a great difference in 
the different varieties of the soy bean.”
 A portrait photo shows Mr. H.M. Loomis.
 Note 2. This is the earliest English-language document 
seen (April 2013) that uses the term “soy bean curd” to refer 
to tofu. Address: Bureau of Chemistry, USDA.

1140. Eddington, Jane. 1914. Economical housekeeping: Soy 
beans. Chicago Daily Tribune. Nov. 13. p. 14.
• Summary: “The soy bean is one of the staples with which 
we are not very well acquainted, but it is inexpensive and 
richer in protein than any of the other legumes.”
 “This bean is considered of particular value in diabetes, 
but it is the fl our that is chiefl y used in dishes for the sick, a 
considerable number of recipes for which will be found in 
[the book] Diet in Health and Disease, by Friedenwald and 
Ruhräh. A long quoted excerpt is given. “The oriental races 
most frequently eat the bean in more or less cheesy foods, 
which are prepared from it. The most common of these are 
natto, tofu, miso, yuba, and shoyu.”
 “There is an American company in America [perhaps 
Waukesha Health Products Co., in Waukesha, Wisconsin] 
which makes the soy bean fl our, the address of which will be 
sent on request (stamped and addressed envelope) to any one 
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interested. There are about three pages of recipes in the book 
quoted from. In recommending them for diabetics it says:
 “’The simplest way to use the beans is to cook them like 
the ordinary navy bean, preparing either bean soup, boiled 
beans, or baked beans, the fl avor being rather improved by 
the addition of a piece of fat salt meat.’”

1141. Garner, W.W.; Allard, H.A.; Foubert, C.L. 1914. Oil 
content of seeds as affected by the nutrition of the plant. J. of 
Agricultural Research 3(3):227-49. Dec. [9 ref]
• Summary: “Summary: Experiments with soy beans have 
shown that, except for the period immediately following 
blooming and that directly preceding fi nal maturity, there 
is a fairly uniform increase in oil content, both relative and 
absolute, throughout the development of the seed, and no 
evidence was found that there is a critical period of very 
intense oil formation at any stage of seed development.”
 “Some varieties of soy beans show a marked tendency to 
shorten the time required for reaching maturity when planted 
late in the season, but no correlation was found between the 
date of planning and the size of the seed or oil content. These 
properties appear to be infl uenced more by the character than 
by the length of the growing period.
 “Different varieties of soy beans grow under the same 
conditions showed marked differences in oil content and 
very great differences in size of the seed.”
 Tables show: (3) Oil content of soy beans as affected 
by partial defoliation. (4) Oil content of soy beans as 
affected by partial removal of very young seed pods. (5) 
Oil content of soy beans of large and small size from 
the same plant (Ogemaw, Hansen, Buckshot; grown in 
Pullman, Washington; Amherst, Massachusetts; Wooster, 
Ohio; Statesville, North Carolina; La Fayette, Indiana; 
and Kingston, Rhode Island). (6) Oil content of soy 
beans planted at intervals of two weeks in 1911 (S.P.I. 
No. 21755, Haberlandt, Buckshot, Medium Yellow). (7) 
Varietal differences in the oil content of soy beans grown at 
Arlington Experimental Farm, Virginia, in 1907, 1908, 1910 
(Shanghai, Eda, Yosho, Amherst, etc.). (9) Oil content of 
soy beans grown under different environmental conditions 
(Hansen, Buckshot, Guelph, Ogemaw; also grown at 
Auburn, Alabama). Address: 1. Physiologist in Charge; 2. 
Asst. Physiologist; 3. Scientifi c Assistant. All: Tobacco and 
Plant-Nutrition Investigations, Bureau of Plant Industry 
[Washington, DC].

1142. Lipman, Jacob G.; Blair, A.W.; McLean, H.C.; 
Wilkins, L.K. 1914. Factors infl uencing the protein content 
of soy beans. New Jersey Agricultural Experiment Station, 
Bulletin No. 282. 14 p. Dec.
• Summary: “During the summer of 1914 a number of pot 
experiments were conducted to determine the infl uence 
of different factors, as for example, fertilizer treatment, 
thickness of planting, time of harvesting, etc., on the protein 

content of soy beans...” The following 13 varieties were 
tested (notes on growth and ripening of each are given): Ito 
San, Ohio 9035, Manhattan, Guelph, Claud [black seeded; 
spelled “Claude” once on p. 10], Ebony, Wilson, Swan, 
Medium Yellow, Edna [black seeded], Hollybrook, Tarheel / 
Tar Heel [black seeded], and Mammoth Yellow.
 Concerning Ohio 9035 (p. 11): It is a “seed producer, 
originated at the Ohio Experiment Station. It is an erect 
bushy plant about 28 inches high, having medium coarse 
branches and large leaves. It requires about 130 days for 
maturity; the leaves are not well retained. It has large brown 
seed, not much inclined to shatter.”
 Concerning Claud (p. 12): “The Claud is readily 
recognized by its tall (forty inches), fi ne vines–tending to 
be twining at the tips, and its small leaves. It matures in 
about 130 days. The seeds are small and black, resembling 
the Wilson and Ebony but slightly smaller. There is no 
shattering; the yield of seed is medium; leaves are well 
retained. Perhaps no variety is more suitable for hay than 
Claud.”
 Concerning Edna (p. 12): “Its characteristics are: a 
bushy growth (twenty-six inches), medium fi ne branches, 
lateness in maturing–150 days is required–small pods, 
small black seed, and its non-shattering and leaf-retaining 
habit. This is a very slow growing variety and is not 
recommended.”
 Concerning Tarheel (p. 12): “This is a slow growing 
variety and does not ordinarily mature in New Jersey. It has a 
large woody stem with coarse branches and large leaves, and 
grows about 36 inches high. The seeds are jet black and very 
large.” Table IV (p. 10) spells the name “Tar Heel” and gives 
the composition. Table V (p. 13) spells the name “Tarheel.”
 “Summary. The thickness of planting apparently did 
not affect the percentage of nitrogen in the dry matter, but 
for a given area, much more nitrogen was recovered in the 
crop where planting was thick, than where it was thin. In 
pot experiments the percentage of nitrogen in the dry matter 
reached a maximum in ten to fi fteen weeks from the date of 
planting.
 “Certain varieties, as, for example, Ebony, Medium 
Yellow, Guelph and Manhattan, are far richer in nitrogen, 
both forage and shelled beans, than other varieties tested. 
The different fertilizing materials did not greatly infl uence 
the percentage of nitrogen in the dry matter, but judicious 
liming increased the nitrogen content of both vines and 
shelled beans.”
 Note: This is the earliest document seen (Nov. 2020) that 
mentions the soybean varieties Claud, Edna, Ohio 9035, or 
Tarheel / Tar Heel. Address: 1. Ph.D. Director of the Station, 
Soil Chemist and Bacteriologist, New Brunswick, New 
Jersey.

1143. Beythien, Adolf; Hartwich, Carl; Klimmer, M. eds. 
1914-1920. Handbuch der Nahrungsmitteluntersuchung 
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[Handbook of food investigations. 3 vols.]. Leipzig, 
Germany: S.H. Tauchnitz. See vol. II, p. 72, 74, 76-77. 29 
cm. [1 ref. Ger]
• Summary: Volume II, titled “Botanical-Microscopic 
Part,” is by Prof. Dr. C. Hartwich. The chapter on legumes 
(Huelsenfruechte) discusses the various kinds of soybeans 
(according to Harz) and the form and morphology of 
their seeds. Mature soybean seeds do not contain any 
starch. Vol. 1 is the chemical-physical part. Vol. 2 is the 
botanical-microscopic part. Vol. 3 is the bacteriological 
and biological part. Illustrations (line drawings, Fig. 33) 
show a microscopic view of the cellular components of the 
Glycine hispida and Soja hispida seeds. Address: 1. Dr., 
Prof., Direktor des chemischen Untersuchungsamtes der 
Stadt Dresden, Germany; 2. Prof. an der Eidgenoessischen 
Technischen Hochschule zu Zurich, Switzerland.

1144. Product Name:  [Soyama Soymilk (Regular Fresh, for 
Diabetics, for Baking)].
Foreign Name:  Soyama Fruchtmilchpulver.
Manufacturer’s Name:  Soyamawerke Englehardt und Co.
Manufacturer’s Address:  Frankfurt am Main, Germany.
Date of Introduction:  1914.
New Product–Documentation:  J.C. Friedrich. 1914. 
Centralblatt für Bäcker und Conditoren. No. 30. p. 627. “Die 
Soja in der Bäckerei.”

1145. Suzuki, U.; Sera, S.; Sasaki, Y. 1914. Dobutsu no eiyô-
jô sekkai no kôka ni tsuite [The effect of limestone (calcium) 
on the nutrition of animals]. Tokyo Kagaku Kaishi (J. of the 
Tokyo Chemical Society) 35:1035-91. [Jap]
Address: 1. Nôgaku Hakase; 2-3. Nôgaku-shi.

1146. Bericht ueber die Taetigkeit der Chemischen 
Untersuchnungsanstalt der Stadt Leipzig. 1914. 
Mehlersatzwaren: Mehl, Brot, sonstiges Gebaeck und 
Teigwaren [Meal and fl our substitute products: Flour, bread, 
and other bakery and pasta products]. p. 27-28. [Ger]
• Summary: Following the rules that have made bread and 
bread fl our in short supply during the war, other types of 
fl our are coming to be used. Soybean meal, which is pre-
cooked, is especially well suited for use in soups and with 
vegetables. A table shows the chemical composition of fi ve 
different brands of meal or fl our: Agumamehl, Burtamehl, 
Mehlban, Kastanienmehl, and Musculin.
 For Agumamehl: Water 9.61%, protein 40.17%, fat 
6.99%, carbohydrates 37.81%, minerals 5.42%, sodium 
chloride–trace. Address: Germany.

1147. Chiappini, C. du P. 1914. The trade of the Union: Soya 
beans. In: W.H. Hosking, ed. 1914. South African Year-Book 
1914. London: George Routledge and Sons, Ltd. New York: 
E.P. Dutton & Co. xvi + 702 p. See p. 192-261, especially p. 
247-56.

• Summary: Page 192: “The Annual Report of the Trades 
Commissioner in London for the Union Government of 
South Africa for the year ending 31st December, 1912, and 
dated 16th April, 1913, was presented to both houses of 
Parliament by command of His Excellency the Governor-
General.”
 Page 247: “Soya Beans: Trials in connection with these 
beans have been, and are being, made by farmers in the 
Union–principally in Natal. During the past nine years many 
useful experiments have been made by the Agricultural 
Department, mainly at the Cedara, Winkle Spruit, and 
Weenen Government Farms (Natal), and also at Skinner’s 
Court, Pretoria. A great deal of knowledge has thus been 
gained and made known to farmers by means of bulletins, 
etc., issued by the Government. I am, however, informed 
that there has been a check in the progress of this industry, 
and that in some parts farmers have been disheartened by 
their fi rst trials, and have dropped the matter. As there can be 
no doubt about the great future of the Soya Bean industry, 
in the many parts it takes in commerce, and as I am much 
encouraged in the belief that South Africa is a suitable fi eld 
for the successful production of the bean I have collected 
some valuable information for inclusion in this Report. I 
submit the [following] details in the hope that they will 
stimulate farmers through the Union to continue their 
experiments and carry them to a successful issue, my object 
being to support Mr. Burtt Davy and other offi cers of the 
Agricultural Department who are doing such good work in 
this direction.
 “I have been fortunate in securing the valuable 
assistance of Mr. A. Grenville Turner, Grain and Oilseed 
Broker, and Assistant Secretary to the Seed, Oil, and Cake 
Trade Association, C 20, Exchange Buildings, Liverpool, and 
of Mr. Harold Beckwith, of Peter’s Buildings, II, Romford 
Street, Liverpool, who is a specialist on the production of 
vegetable oil and on oil milling plant generally. Both these 
gentlemen have unstintingly placed their know- ledge and 
valuable services at my disposal.”
 Pages 249-50: “During the year 1909 experiments 
were conducted in the Argentine Republic, Mr. A. Grenville 
Turner reporting that a crop of beans may be secured there 
in about thirteen weeks, as against six months in Manchuria, 
and ten weeks to fi ve months in South Africa, according to 
zone and climatic conditions. Worldwide interest is now 
evinced in the culture of the Soya bean, and experiments are 
being conducted in practically every British Colony. The 
late Sir Alfred Jones, K.C.M.G., entrusted Mr. Turner with a 
mission to introduce the cultivation of the bean throughout 
West Africa, the result of the experiments being successful. 
On his return from the coast, Mr. Turner was entrusted with 
a mission by Messrs. Lever Brothers, Limited, to encourage 
the cultivation of the Soya bean throughout the Union of 
South Africa. The scheme was enthusiastically taken up 
by the farmers. Large quantities of seed (with descriptive 
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pamphlets) were distributed by Messrs. Lever Brothers, the 
result of the experiments proving that South Africa can raise 
a crop of Soya beans equal, if not superior, to those from 
Manchuria...
 “At the Government Experimental Farms in South 
Africa, over 80 varieties have been tested, and as high as 
2,000 lb. per acre was recorded, while in many instances 
the yield was well over 1,000 lb. per acre. In Manchuria the 
yield per acre is from 1,100 to 1,600 lb. per acre.”
 Page 251: “The subject has received the hearty support 
of the Union Government Agricultural Department, the 
Agricultural Unions, and Messrs. Lever Brothers, Limited, 
by whose assistance, through Mr. Turner, seed for the 
planting of three to fi ve acre plots was distributed to over 300 
farmers in all parts of the Union, together with printed report 
forms and descriptive bulletins. One factor was proved–viz., 
the capability of the plant to resist a long sustained drought, 
and to grow under conditions that would probably in many 
instances be too severe even for maize.”
 Page 252: “Extracts from Farmers’ Reports.–Natal.
 “Batstones Post (C. Johnson), altitude 3,600 feet.
 “Quantity sown, 200 lb., on November 20.
 “Quantity reaped, 1,400 lb. on March 20.
 “Yield per acre, 350 lb.
 “Height of plants 3 to 4 feet–drought, critical time in 
January.
 “Nels Rust (W. Mapstone), altitude 2,710 feet.
 “Quantity sown, 100 lb. Quantity reaped, 2,374 lb.
 “They have proved excellent drought-resisting plants, as 
very little rain fell during time of growing. It is quite easy to 
produce two crops of this variety during the year.
 “Extracts from Farmers’ Reports.–Transvaal.
 “Bethal District (Sturges Bros.).
 “Quantity sown, 5 lb. Quantity reaped, 160 lb.
 “Appears to be as hardy as any crop grown on high veld. 
Think 1,200 lb. per acre can be secured under favourable 
conditions. Crop suffered from drought.
 Page 253:
 “Wakerstroom (Meller).
 “Quantity sown, 5 lb. Quantity reaped, 57 lb.
 “Average number of pods on plants, 45; on some plants, 
160 pods.
 “Crop suffered from drought, some plants grew to 3 feet 
high.
 “Consider suitable for this part of country.
 “In the Orange Free State farmers complained of severe 
drought. Growers reported that plants grew from 9 inches 
to 2 feet high. Some farmers reported as low as 12 pods per 
plant, but others as high as 182 pods per plant. Mr. H.R. 
Dean, of Kroonstad, secured 900 lb. of beans per acre.
 In the Cape Province the bean was successfully 
cultivated in the Coastal Districts between rows of cotton 
plants.
 “Mr. Turner suggests that farmers should sow the beans 

on the same ground for two or three seasons, in order that 
the seed may become thoroughly acclimatized, and the soil 
become naturally inoculated by the bacteria from the root 
nodules of the plants.
 “The oil mills of Great Britain crush annually upwards 
of 1,000,000 tons of oil seeds. This country is the heaviest 
importer of oil seeds in Europe, and is, in fact, after the 
United States of America, the most important manufacturer 
of oils in the world. The English demand is chiefl y for cotton 
seed and linseed. Against the importation of about 600,000 
tons of cotton seed, about 350,000 tons of Soya beans were 
imported. Recently, however, these bean imports have been 
decreasing, owing to Germany having rescinded the import 
duty, and the consequent installation of Soya bean plant in 
their oil mills.
 “Other countries in Western Europe have also been 
importing these beans for crushing, but have, in their 
turn, received a check owing to the erection of oil mills in 
Manchuria and Japan.
 “Owing to the recent developments by the erection 
of large oil mills and soap factories in the Union, it would 
appear that South Africa is rapidly becoming an important 
oil milling centre; and a question which must be decided 
is, whether the cultivation of the Soya bean and other oil 
seed crops should be stimulated, and a trade built up on an 
export basis, or to establish, within the Union, a large oil 
seed crushing industry, from home-grown oil seeds, and the 
consequent local consumption of the manufactured food and 
industrial products derived therefrom.
 “An impending crisis exists re the supply of oil seeds 
in all trades employing, as raw material, large quantities 
of vegetable oil. Soap makers, paint and explosive 
manufacturers, confectioners, and dealers in butter 
substitutes, have been searching the world for new supplies 
of vegetable oils. News is being continually received of 
the acquisition of large concessions in the Tropics of huge 
tracts of land, of the purchase of entire islands in the Pacifi c, 
etc., for obtaining natural products, such as cocoanuts, palm 
oil, and kernels, and the establishment of plantations for 
cultivating the same as adjuncts to individual factories which 
provide a source of wealth to the native population and the 
manufacturers interested in such enterprise.
 “In view of the Union Government’s irrigation schemes, 
farmers could interest themselves in the cultivation of Soya 
beans and other oil seed crops which are somewhat drought 
resistant. Thus they would not have ‘all their eggs in the one 
basket’ in the event of damage or drought to the main crop of 
maize” (Continued). Address: Trades Commissioner, South 
Africa.

1148. Chiappini, C. du P. 1914. The trade of the Union: Soya 
beans. In: W.H. Hosking, ed. 1914. South African Year-Book 
1914. London: George Routledge and Sons, Ltd. New York: 
E.P. Dutton & Co. xvi + 702 p. See p. 192-261, especially p. 
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247-56.
• Summary: Continued: “It has been proved, as a result of 
the extensive experiments during the season 1910-11, that 
the Soya bean is a crop which can be grown throughout 
South Africa, and would provide a material source of wealth, 
not only to the farmer and the dairy and livestock industry, 
but to the Government railways, agricultural implement 
dealers, merchants, seedsmen, fertilizer dealers, saddlery, 
and harness and wagon manufacturers, and possibly also for 
co-operative companies of farmers, etc., to erect small oil 
mills, as in the case of Manchuria and Japan; apart from the 
many industries which would spring up as the result of the 
Soya bean becoming a staple crop, as witness the following 
list of the many products which can be obtained from the 
Soya bean and oil:
 “The Bean:
 “Human consumption, as a vegetable, like marrowfat 
peas, and in preparation of soups.
 “As a substitute for meat, specially manufactured.
 “Manufacture of a substitute for chocolate.
 “Preparation of macaroni.
 “As fl our for biscuits and brown bread.
 “As artifi cial cream and milk.
 “Manufacture of cheese.
 “As a substitute for coffee.
 “Preparation of plastic substances and artifi cial horn.”
 Diabetic foods, soy sauce, meal for feeding cattle, 
stallions or dairy cows, seasonings, beverages, industrial 
products, and livestock feeds.
 “In China the bean cake is used as a fertilizer in sugar 
plantations and in the rice fi elds.
 “In Japan the cake is used as manure for wheat and 
various other crops, even for cabbages, planted with the seed.
 “In Europe the bean cake is largely used for feeding 
dairy cows and cattle. In Manchuria and Japan it is fed to 
cattle, horses, mules, and hogs.
 “In Japan the beans are grown and ploughed under 
as a green manure crop, as well as being consumed in the 
preparation of human food on a large scale, which practice is 
spreading to Western Europe.”
 “The Oil: Manufacture of
 “Dynamite and high explosives. Soaps. Linoleum. India-
rubber substitute. Margarine. Paints and varnishes in place 
of linseed oil. Edible goods and toilet powder. Waterproof 
cloth, paper umbrellas, and lanterns. Salad oil. Lubricating 
oil, in China, for greasing axles and native machinery. Lamp 
oil instead of kerosene oil. It is used on English railways for 
burning. The Soya oil is also used for preserving sardines, 
and in place of lard, and cotton-seed oil for cooking.
 “Chemical analyses of the beans made in Europe show 
considerable variation in the percentages of the different 
constituents. Thus, moisture percentage varies from 9.10 to 
12.80o; of ash from 4.65 to 6: of albuminoids from 34 to 
41.17; of fi bre from 3.30 to 5.70; of carbohydrates from 19 

to 28.80; of oil from 15.62 to 23.20 per cent., the latter oil 
content being the highest recorded, the beans being grown by 
Mr. Turner, at Sierra Leone (West Africa).
 “Mr. Turner reports that the next maximum percentage 
of oil was from Soya beans raised at Umtwalumi, in Natal, 
showing 22.19 per cent., from beans grown from Manchurian 
seed, while the average oil content determined from a large 
number of samples from different parts of the Union of 
South Africa was 20 per cent. Besides the oil, the beans 
contain about 30 to 40 per cent. of casein. A sample of the oil 
extracted with ether, by Morawski and Stingl, gave 0.22 per 
cent. of unsaponifi able matter, and 2.28 per cent. of free acid, 
calculated to oleic acid. The proportion of solid fatty acids in 
the oil is approximately 11.5 per cent. of the total mixed fatty 
acids. Lane found 80.26 per cent. of liquid fatty acids. The 
bulk of the solid fatty acids is stated to consist of palmitic 
acid; the liquid fatty acids consist of oleic and linolic acids. 
On exposure to the air it dries slowly, with formation of a 
thin skin.
 “At the latter end of the year 1908 the Soya beans 
started to be exported from Manchuria to Great Britain and 
Europe; the price on the London market being £4 15s. per 
ton, which recently rose to £9 2s. 6d. per ton in England; the 
value on the spot at Hull being now given as £8 7s. 6d. per 
ton; the value of soya oil on the spot, crushed, is £24 10s., 
and extracted, £23 15s. per ton, and of Soya oilcake, £6 15s. 
per ton.
 “The beans are shipped in bags, vessels are well 
dunnaged, and a large number of wooden pipe ventilators 
are placed in the ships’ holds to keep the cargo from getting 
heated. The beans, on a long voyage from Manchuria to 
England, being liable to sweat, are sometimes dried before 
shipment.
 “The beans, when contracted for, are sold on the 
conditions that they are to be of fair average quality of the 
season, at time and place of shipment, and shippers are 
allowed to ship at the contract price, not exceeding 2 per 
cent. of dirt.
 “On arrival in England, the cargo is sampled jointly 
by buyers’ and sellers’ representatives, sealed samples 
being taken for arbitration purposes. I am informed that 
the expenses of bags, railage, and freight, from Harbin to 
Vladivostock, per ton of 2,240 lb. are £1 13 0
 “Add Ocean Freight from Vladivostock to England £1 
10 0.
 “Total: £3 3 0.”
 “It will thus be seen that the South African farmer is 
in a favourable position to compete with the bean growers 
in Manchuria; more especially as the crops in Manchuria 
are cut and thrashed by manual labour, and, being marketed 
during the winter season, have to travel long distances in 
sledges and carts, over ice-bound roads, from the interior 
to the collecting stations. Samples of South African Soya 
beans were valued in England at 2s. 6d. per ton more than 
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Manchurian.
 “A Consular Report gives the average value of Soya 
beans at Harbin (Manchuria), in 1911, as 16.29 dollars, 
which equals £3 7s. 11d. per ton of 2,240 lb.
 “It is estimated that Great Britain and the Continent of 
Europe can take 10,000,000 tons of Soya beans per annum, 
in the event of the beans being used for human as well as 
for animal consumption, and for industrial purposes. There 
is thus a huge market for all the beans that South Africa can 
produce, even after meeting local requirements, bearing 
in mind that the total bean crop of Manchuria is estimated 
at 1,600,000 tons per annum–about 350,000 being sent to 
Europe, and the balance to China and Japan.
 “In regard to machinery for dealing with the beans, 
I have received a most interesting and instructive report 
from Mr. Harold Beckwith (to whom reference is made at 
the commencement of this section of my Report), and am 
submitting it to the Agricultural Department in order that 
the details may be available to interested persons in South 
Africa.”
 Note: This is the earliest English-language document 
seen (Sept. 2016) that uses the term “oilcake” or “Soya 
oilcake” to refer to ground, defatted soybeans. Address: 
Trades Commissioner, South Africa.

1149. Davison, Mrs. 1914. Domestic economy in Japan. 
[Tokyo, Japan]: Kyo Bun Kwan (Methodist Publishing 
House). Tokyo Katei Mondai Kenkyu Kurabu. v + 73 + [16] 
p.; 17 + 1157 + 6 p. No index. 19 cm.
• Summary: On the title page: “Compiled by the Home 
Problem Club, Tokyo.” Contents: Soups. Fish. Meats 
and substitutes. Vegetables. Salads. Puddings. Pudding 
sauces. Sweets. Cakes. Breads. Native cereals. Preserves. 
Jams. Pickles. Suggestions. Japanese disinfectants. Useful 
addresses. Menu-maker (from Ladies Home Journal).
 The front part of this book (p. v + 73 p.) is in English. 
The back part (17 + 115 + 6 p., reading from back to front) 
is in Japanese, and numbered separately. In the middle is 
a 16-page “Advertising section,” mostly in English, on 
unnumbered pages. Each recipe is numbered sequentially, 
from 1 to 1-186, in each part. The recipe numbers in the 
English part correspond exactly to the numbers in the 
Japanese part.
 Soy related recipes: “Tofu” (bean curd) soup (p. 2). 
[Soy] Bean roast (p. 12). “Tofu” roast (3 types; calls for 1 
cho or 1 square of tofu, p. 12-13). “Tofu” and celery stew (p. 
14). In the chapter on vegetables: “Daizu” (p. 23): “Soja or 
Soy bean. There are white, green and black soy beans. This 
bean is used in the preparation of miso, tofu, etc. A drink is 
made from the black soy bean and unhulled barley. These 
are parched and then boiled in a tea, sweetened with sugar 
ad used in the summer time.” Soya beans (p. 24): “Hull and 
boil; remove the skins and dress like lima beans. Azuki a 
little red bean may be prepared in many ways. One way, boil, 

place in center of a mound of rice, and serve with a curry 
sauce made with apple and onion in it.”
 Tofu (p. 26-29): “Tofu is a most nourishing inexpensive 
curd made from the bean. It may be served in many ways. 
The process of preparation takes away part of the bean 
diffi cult to digest and leaves one of the most wholesome of 
foods. It is especially good for diabetic patients. It may be 
bought in any part of Japan. Always pour boiling water over 
it before using.” These recipes follow: Scrambled “tofu”. 
“Tofu” and cheese. “Tofu” croquettes (3 recipes). “Tofu” 
box. “Tofu” and tomatoes. “Tofu” and peanut butter. “Tofu” 
and cheese (2 recipes). “Tofu” and corn.
 “Tofu” (bean-curd) salad (with 2 cho [= cakes] of “tofu,” 
p. 38). “Tofu” custard (p. 40).
 This book also calls for peanuts in many recipes. A 
few recipes call for goma (sesame seeds), kanten (“a kind 
of gelatine made from seaweed. A substitute for gelatine,” 
p. 61). in a few. Pudding sauces and sweets include many 
recipes for “mizu-ame” (“1 pint of golden-colored mizu-
ame.” Some is made from millet, and some from rice). 
“Health food” is mentioned on p. 52. Address: Tokyo, Japan.

1150. Fischer, A. 1914. Kuhmilch und vegetabile Milch und 
ihre Unterschiede in der Magenverdauung besonders mit 
Ruecksicht auf das Problem der Kuhmilch-Intoleranz: Eine 
vergleichend-experimentell-diaetetisch Studie [Cow’s milk 
and vegetable milk and the different ways they are digested 
in the human stomach, especially with regard to the problem 
of cow’s milk intolerance: A comparative experimental 
dietetic study]. Archiv fuer Verdauungs-Krankheiten 
20(1):13-48. [Ger]
• Summary: Page 18 gives the compositions of a number 
of nuts and seeds from which plant/vegetable milks can 
be made–including peanuts, coconuts, hazelnuts, walnuts, 
sweet almonds (Amygdalus communis), Brazil nuts 
(Paranuss; Bertholletia excelsa), cashews or cashew nuts 
(Indische Mandel, Accajouness; Anacardium occidentale), 
and soybeans. Of these, the soybean contains the highest 
percentage of protein and the lowest percentage of fat. In 
this long article, the soybean is mentioned only on page 18. 
Fischer focused his attention on almond milk and Brazil-
nut milk, showing that they were more easily digested than 
cow’s milk. He found that vegetable milks formed smaller, 
fi ner, more fl occulant, and more easily digestible curds in the 
stomach, that these stayed in the stomach for less time, and 
that the peristaltic motion of the stomach was less after their 
consumption.
 Note: On the basis of Fischer’s observations, subsequent 
writers (such as von Nordon and Salomon in 1920 in 
Germany, and Dr. John Harvey Kellogg and Frances Dittes 
in the 1920s and 1930s in America), recommended the 
therapeutic use of soymilk for many digestive problems, 
including gastric and duodenal ulcer, peritoneal irritation, 
and disturbances of the motility of the stomach. Address: 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    570

© Copyright Soyinfo Center 2021

Dirig. Arzt des Sanatoriums Untere Waid-St. Gallen, 
Schweiz, Germany.

1151. Jumelle, Henri L. 1914. Les cultures coloniales: 
Plantes oléagineuses–cocotier et palmiste, arachide, sésame 
et ricin, cotonnier et soja [Crops of the colonies: Oil-
producing plants. Vol. 5. 2nd ed.]. Paris: Librairie J.-B. 
Baillière et Fils. 112 p. See p. 108-12. 18 cm. [15 ref. Fre]
• Summary: The soybean is discussed under the heading 
“Glycine hispida Max.” Information is given on the 
nutritional composition of the seeds, the oil and its 
composition and properties, soybean cake, and soybean fl our.
 An illustration (non-original line drawing by Thiebault; 
p. 111) shows a soya bean plant with pods. Note: Soy is not 
mentioned in either volume of the 1st edition, 1901. The 
third ed. was 1925-27, 8 vols. The author lived 1866-1935. 
This volume also discusses: Coconut palm and oil palm, 
peanuts, sesame and castor oil plant. Address: Prof., Faculte 
des Sciences de Marseille [Marseilles], France.

1152. Koenig, Franz Joseph. ed. 1914. Chemie der 
menschlichen Nahrungs- und Genussmittel. Vol 3. 
Untersuchung von Nahrungs-, Genussmitteln und 
Gebrauchsgegenstaenden. III. Teil. Die Genussmittel, 
Wasser, Luft, Gebrauchsgegenstaende, Geheimmittel und 
aehnliche Mittel... Ed. 4 [The chemistry of human foods 
and delicacies. Vol. 3. Investigation of foods, foods and 
delicacies, and commodities. Part III. Foods and delicacies, 
water, air, commodities, patent medicines and similar 
substances... 4th ed.]. Berlin: Verlag von Julius Springer. xx 
+ 1120 p. See p. 488-89, 610. Illust. Index. 25 cm. [Ger]
• Summary: The section on coffee alternatives from 
legumes (p. 220-21) contains tables that give the nutritional 
composition of peanut coffee, lupin coffee, and soybean 
coffee. Address: Geh. Reg.-Rat, o. Prof. an der Kgl. 
Westfaelischen Wilhelms Universitaet und Vorsteher der 
Landw. Versuchsstation Muenster in Westphalia, Germany.

1153. Leach, Albert E.; Winton, Andrew L. 1914. Food 
inspection and analysis: For the use of public analysts, health 
offi cers, sanitary chemists, and food economists. Revised and 
enlarged by Andrew L. Winton. 3rd ed. New York, NY: John 
Wiley & Sons; London: Chapman & Hall, Ltd. xix + 1001 p. 
Plus 40 unnumbered plates at end. See p. 358. Illust. Index. 
25 cm. 1st ed. 1904. [ soy ref]
• Summary: This 1914 3rd ed. is very similar to the 1909 
and 1911 2nd eds. Almost all information is on the same 
pages up to p. 758; thus soy is on pages 357-58. However 
about 50 pages of additional, unrelated information have 
been added near the end.
 A.E. Leach lived 1864-1910. Andrew L. Winton lived 
1864-1946. Address: 1. S.B., Late Chief of the Denver Food 
and Drug Inspection Lab., Bureau of Chemistry, USDA; Late 
Chief Analyst of the Massachusetts State Board of Health; 

2. Chemist in Charge of Food Investigations, Bureau of 
Chemistry, USDA.

1154. Rorer, Sarah Tyson. 1914. Mrs. Rorer’s diet for the 
sick: dietetic treating of diseases of the body, what to eat and 
what to avoid in each case, menus and the proper selection 
and preparation of recipes, together with a physicians’ ready 
reference list. Philadelphia: Arnold. 557 p. Index. 21 cm.
• Summary: The section titled “The soy bean (Glycine 
hispida, Maxine) (p. 312-13) begins: “The soy bean has 
for years formed the staple nitrogenous diet of the people 
of the Orient; in fact, a handful of rice and a few soy beans 
constitute the daily food of two-thirds of the East Indians, 
Chinese and Japanese.
 “As these beans contain less starch than ordinary beans, 
they can be used in mild diabetic cases.
 “To cook: Soak the given quantity over night, throw 
away the water, cover them with fresh cold water, bring to a 
boil, throw this water away, cook in fresh boiling water until 
tender, and press through a sieve. This is soy pulp.”
 Recipes for Soy gems, Soy bean wafers, and Soy 
breakfast cakes each calls for “a half cupful of the soy pulp.”
 A list of foods the very obese may eat includes (p. 75-
76) “Soy bean preparations.”
 The section on “Uric acid diathesis” notes (p. 92): “The 
causes of this disease are, as a rule, excessive eating of rich 
foods and lack of exercise. The blood contains an excess of 
uric acid or its salts.” “When this occurs, animal foods and 
sugar must be reduced in amount, or better still, entirely 
given up. Substitute nitrogenous vegetables, such as soy 
beans and lentils, and milk, for meats.”
 The section on “Functional albuminuria in children” 
(p. 96) begins: “This disease frequently comes to children 
who have had meat feeding too early, and sweets and starchy 
foods have been allowed in too large quantities. Milk and 
milk preparations should be the sole diet until the urine is 
free from albumin. Then give a grated hard-boiled yolk of 
an egg over a dish of milk toast; milk soups, nut soups, fruit 
juices, cereals, boiled rice, rice pudding, stewed macaroni, 
puree of lentils, soy bean preparations, carefully-cooked 
spinach, caulifl ower, celery,...” The section on “Diabetes” 
(p. 103+) begins: “Pathologists differ as to the cause and 
origin of diabetes; some believe the disease may be defi nitely 
located in the nervous centers of the brain; others, equally 
skilled, advance the idea of defective pancreatic digestion. 
We all know that the disease produces a peculiar nervous 
condition, and that the pancreas is, after death, found altered 
in size and structure. No matter which of these theories 
is correct, all are agreed that a proper diet is the most 
important, and the only treatment which will bring about a 
cure.” A list of foods that diabetics may eat includes “Soy 
gems” (p. 106) for breakfast (p. 107-08) or for supper (p. 
109).
 The section on “Scarlet fever” begins (p. 145): “The 
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writer has had considerable experience in the feeding of 
scarlet fever, and has found that the best results come from 
a non-meat diet, and she fully believes that a strict milk 
and barley water diet is best until the fever subsides.” After 
convalescence, one may add to the diet “Soy bean or lentil 
soup” (p. 146).
 The section titled “Vegetables” begins (p. 282): 
“Vegetables are divided into four classes: those rich in 
nitrogen-muscle and tissue-building foods; those containing 
carbohydrates-sugars and starch; fatty vegetables–nuts and 
olives; and succulent vegetables, containing little but water 
and mineral matter.
 “In the fi rst class we have old peas, beans and lentils, 
soy beans and the chick pea of the East.”
 On the next page, under “Botanical classifi cation of 
our common vegetables,” the fi rst category is Dicotyledons, 
which includes “Leguminosæ, pulse family,” such as “Soy 
Bean; Peanut; Kidney Bean; String Bean; Lima Bean; Black 
Bean; Pea; Chick Pea; Lentil; St. John’s Bread.” (p. 283).
 The section titled “The leguminosæ,” which includes 
full grown soy beans, lentils, chick peas, and peanuts, (p. 
309) begins: “As fl esh formers, muscle and tissue-building 
foods, these seeds far excel meats and cereals. The amount 
of nitrogen in dried beans is almost double that of mature 
wheat. The protein in these foods is digested and absorbed at 
a slower rate than the protein of meats, eggs and milk.”
 Those suffering from “Rheumatism,” and who are also 
obese may eat (p. 494): Soy bean mush. Those suffering 
from “Chronic rheumatism” may eat (p. 495): Soy bean 
souffl é. Soy bean gems. Soy bean soup.
 Sarah Tyson Heston Rorer (an American) lived 1849-
1937. Address: Author of Mrs. Rorer’s Philadelphia Cook 
Book: A Manual of Home Economics, Philadelphia, 
Pennsylvania.

1155. Sherman, Henry Clapp. 1914. Food products. New 
York, NY: The Macmillan Co. viii + 594 p. Illust. Index. 19 
cm.
• Summary: Written shortly before World War I by one of 
America’s leading nutritionists, this an important basic text. 
Chapter 9, titled “Vegetables, fruits, and nuts” also contains 
extensive information about legumes. The section on 
“Digestibility” of legumes (p. 312-14) cites two experiments 
concerning the soy bean. In the fi rst, Oshima (1905, USDA 
Offi ce of Experiment Stations, Bulletin No. 159) found that 
a preparation consisting mainly of soy bean protein had a 
digestibility of 96%. In the second, Mendel and Fine (1911, 
J. of Biological Chemistry, vol. 10, p. 435-38) fed a man 
with a simple mixed diet in which 90% of the protein was in 
the form of a “commercial soy-bean meal [probably fl our], 
which betrayed no cellular structure under the microscope.” 
The coeffi cient of digestibility of the protein was 85.3 
compared with 87.9 and 88.0 for mixed diets in which the 
protein came primarily from eat and eggs.

 In the same chapter, in the section titled “Place of nuts 
in the diet” (p. 345), a footnote states: “To speak of nuts 
as ‘meat substitute’ is natural under present conditions 
and refl ects the prominence which has been given to meat 
and the casual way in which nuts have been regarded for 
some generations. Looking at the matter in evolutionary 
perspective it might be more logical to speak of meats as ‘nut 
substitute’ instead.”
 A major theme of this book and this chapter is the 
“balance of acids and bases” or of “acid-forming and base-
forming elements.” In this chapter, in the section titled “The 
place of fruits and vegetables in the diet” he discusses (p. 
355) the importance of this concept. “The balance of acids 
and bases per 100-Calorie portion of all common food 
articles is shown in a table at the back of this book [p. 561-
75]... In the writer’s opinion it is distinctly preferable that the 
balance fall on the basic side. If an excess of acid-forming 
elements be permitted, it would seem that the excess should 
not exceed 25 units (the equivalent of 25 cc. of normal 
acid) per man per day... Since meat and eggs show a distinct 
excess of acid-forming elements, while in vegetables and 
fruits the base-forming elements predominate, it follows that 
the greater the amount of meat, fi sh, and eggs eaten the more 
important it is that fruits and vegetables be used liberally.” 
In the 15-page table referred to above, the last column shows 
the “balance of acid-forming and base-forming elements 
contained in the 100-calorie portion.” This subject is also 
discussed on pages 20, 139, and 204. Soy is not mentioned.
 In the long chapter on edible fats and oils (p. 366-96), 
soybean oil is not mentioned. However oils from peanut, 
sesame seed, poppyseed, coconut, rapeseed, sunfl ower, and 
maize are among the “other edible oils” discussed.
 Another long chapter titled “Food adjuncts” (p. 448-
77; the German word is Genussmittel) includes: Salt, 
spices, fl avoring extracts, tea, coffee, and cocoa, alcoholic 
beverages, and vinegar.
 Also discusses: Almonds (p. 334, 338, 562). Lard 
substitutes (p. 387-88). Oleomargarine (p. 378-82). Peanuts, 
peanut butter, and peanut oil (p. 221, 329, 340, 345, 571). 
Sesame oil (p. 11, 386, 590). Vegetable fats as butter 
substitutes (p. 382-83). Vitamines [vitamins] (p. 22, 75, 199, 
267, 356). Address: Prof. of Food Chemistry, Columbia 
Univ. [New York City].

1156. Street, John Phillips. 1914. Diabetic foods. 
Connecticut Agricultural Experiment Station, Annual Report 
37:1-95. For the year ending Oct. 31, 1913. See p. 20-21, 
30-33, 38, 45, 47-48, 56, 75-77. Part I. Eighteenth Report on 
Food Products and Sixth Report on Drug Products, 1913.
• Summary: Page 11: “What is a ‘diabetic’ food? Formerly 
an almost complete absence, or at least a very marked 
reduction, of carbohydrates was considered an essential 
characteristic of a true ‘diabetic’ food. A table of 12 different 
classes of diabetic foods shows that, of the 542 commercial 
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products, “Beads, biscuits, cakes, etc.” 150, and “Flours and 
meals” 109 were the top two classes.
 In Table I, titled “Analyses of diabetic foods” (p. 
18-39), the many commercial products are grouped into 
classes, starting with “Flours and meals.” For each product 
is given: Year of analysis, name of manufacturer and brand, 
no. of pieces, net weight of package, cost per package, cost 
per pound, nutritional composition (water, ash, protein 
{Nx6.25}, fi ber, nitrogen-free extract, fat {ether extract}, 
starch, weight supplying same amount of carbohydrates as 
10 gms. of wheat bread, calculated calories per 100 gms.).
 The summary (p. 75-77) groups the main commercial 
products into six groups based on their carbohydrate content. 
The fi rst group contains less than 5% carbohydrates and 
the 6th group contains 25 to 35% carbohydrates. “The soy 
bean fl ours contained from 23 to 26 per cent. carbohydrates” 
and “cost from 30 to 65 cents per pound.” Brands include: 
“Health Food Co., New York, Protosoy Soy Flour, Jireh 
Diabetic Food Co. (NY), Soja Bean Flour, Health Food 
Protosoy Diabetic Wafers (21.2% carbohydrates) and 
Protosoy Soy Flour (24.5%), Cereo Soy Bean Gruel Flour 
(23.7%), Metcalf’s Soja Bean Meal (25.0%), Jireh Soja 
Bean Meal (25.8%; sometimes also named Jireh Diatetic 
[sic, Dietetic] Soja Bean Flour). Platschek (Karlsbad) 
Sojabohnenmehl (49%).”
 Note. This is the earliest English-language document 
seen (Jan. 2019) that contains the term Soja Bean Flour 
(regardless of capitalization).
 The Health Food Co., New York, made the following 
products: Flours and meals: Almond meal (analyzed 1906, 
1913), C B X Cold Blast Flour, 25% protein (1911), Glutosac 
Gluten Flour (1906, 1909, 1911, 1913), Pronireu (Gluten 
Griddle Cake Flour; 1913), Protosac Gluten Flour (1906, 
1913), Protosoy Soy Flour (1913), Pure Washed Gluten 
Flour (1906, 1913). Soft breads–Protosac Bread (1906). 
Hard breads and bakery products: Alpha Best Diabetic Wafer 
(1913), Diabetic Biscuit (1906 & 1913), Gluten Nuggets 
(1913), Glutona (1906), Glutosac Butter Wafers (1906), 
Glutosac Rusks (1906), Glutosac Wafers, Plain (1906), 
Glutosac Zwieback (1906), No. 1 Proto Puffs (1906 & 1913), 
No. 2 Proto Puffs (1911 & 1913), Protosac Rusks (1906), 
Protosoy Diabetic Wafers (1913), Salvia Sticks (1906). 
Breakfast Foods–Manana (1913). Miscellaneous products–
Kaffeebrod (1913).
 Peanut butter was made or sold by the following (p. 
36-37): Atlantic Peanut Refi nery, Philadelphia (1899), J.W. 
Beardsley’s Sons, New York, Acme Red Brand (1913), 
Beach Nut Packaging Co., Canajoharie, NY (1913), A.C. 
Blenner & Co. New Haven, Connecticut (Distributor; 1913), 
D.W. Brooke (Newark, NJ; 1913), Dillon & Douglass, 
New Haven, CT, Perfection (Distributor), H.J. Heinz Co., 
Pittsburgh, Pennsylvania (1913), The Kellogg Food Co., 
Battle Creek, Michigan (1913), Francis H. Leggett & Co., 
New York, Premier (1913), MacLaren Imperial Cheese Co., 

Detroit, Michigan, Eagle (1913), Nut Products Co., New 
Haven, CT, Peanolia (1913), Peanolia Food Co., New Haven, 
CT, Peanolia (1899), S.S. Pierce Co., Boston, MA, Acharis 
Brand (1914).
 Almond paste [Almond butter] was made by: Chapman, 
Chicago (1902-03), Henry Heide, New York (1902-03), 
Spencer, New York (1902-03).
 Many gluten-based foods are also discussed and 
analyzed in a table including Kellogg’s Protose (3.6% 
carbohydrates), Barker’s Gluten Food “A” (4.1%), Kellogg’s 
80% Gluten Biscuits (4.4%), Bischof’s Gluten Flour (5.0%), 
Barker’s Gluten Food “B” (5.9%), Barker’s Gluten Food 
“C” (7.7%), Kellogg’s 80% Gluten (1912) (7.8%), Plasmon 
Cocoa 9.3% (Made by Plasmon Co., London, analyzed 
1903), Metcalf’s Vegetable Gluten (1913) (9.8%), Kellogg’s 
Pure Gluten Biscuit (1906) (10.2%), Kellogg’s Potato Gluten 
Biscuit (1906, 1909) (11.9%, including fi ber), Ferguson 
Gluten Bread (33.6%), Gum Gluten Breakfast Food (34.2%).
 Many peanut-based foods are also discussed and 
analyzed including Rademann’s Erdnuss-Brot [Peanut 
Bread 19.7%, p. 26, 77]. Frank & Co. (Bockenheim) 
Erdnuss-Kakes [Peanut Cakes, p. 28, 56]. Rademann’s 
Erdnuss-Biskuits [Peanut Biscuits, p. 34]. Peanut butter: 
Manufacturers (with date of analysis in parentheses) are: 
Atlantic Peanut Refi nery, Philadelphia, Pennsylvania (1899). 
J.W. Beardsley’s Sons, New York (Acme Red Brand, 1913). 
Beech-Nut Packing Co., Canajoharie, New York (1913). 
A.C. Blenner & Co., New Haven, [Connecticut] (Distributed 
by D.W. Brooke, Newark, New Jersey, 1913). Dillon & 
Douglass, New Haven (Perfection brand; Distributed by H.J. 
Heinz Co., Pittsburgh, Pennsylvania, 1913). The Kellogg 
Food Co., Battle Creek, Michigan (2 samples, 1913). 
Francis H. Leggett & Co., New York (Premier brand, 1913). 
MacLaren Imperial Cheese Co., Detroit, Michigan (Eagle 
brand, 1913). Nut Products Co., New Haven (Penolia, 1913). 
Penolia Food Co., New Haven (Penolia, 1899). S.S. Pierce 
Co., Boston, Massachusetts (Acharis brand, 1913). Note the 
two brands that were on the market by 1899.
 A host of products contain “almond” in the name, 
including Kellogg’s Almond Butter (8.2% carbohydrates), 
Callard’s almond shortbreads (21%), and Fritz’s Mandelbrot 
(23%), Almond-form wafers with chocolate (from Fromm 
& Co., Dresden), Charasse Gluten Exquis Biscuits aux 
Amandes.
 Other nut preparations (p. 38): The Kellogg Food Co., 
Battle Creek–Nut Bromose (Meltose [a malt preparation] and 
nuts, 1913), Nut Butter (Sanitas, 1906), Nut Meal (1906), 
Nuttolene (6.3%, 1906). Nashville Sanitarium-Food Co., 
Nashville, Tennessee–Nut Butter, Nutcysa, and Nutfoda 
(13.0% 6.3%, and 6.8%; Analyzed in 1913).
 A section titled “Nut, Nuts Pastes, etc.” (p. 62-64) notes: 
“Samples of peanut butter showed considerable uniformity; 
the carbohydrates ranged from 12 to 20, with 3.2 to 6.5 per 
cent. starch. Most of the peanut butters we have examined 
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would seem to be useful additions to the diabetic’s diet.” 
The manufacturer of Kellogg’s Malted Nuts claims that 
it “supplies the place of cow’s milk as a liquid food. Its 
composition is similar to that of milk.” The author thinks 
this statement is misleading, but he notes that “Kellogg’s 
Nut Butter closely resembles peanut butter in composition, 
and has its same advantages as a diabetic food... Kellogg’s 
Nut Meal is a peanut meal containing only 12 per cent. 
carbohydrates. Kellogg’s Nuttolene and Protose likewise 
contained only 6 and 4 per cent. carbohydrates, respectively.”

Webster’s Dictionary defi nes “aleurone” (a word fi rst 
used in about 1869) as “protein matter in the form of minute 
granules or grains occurring in seeds in endosperm or in a 
special peripheral layer.” Many German products have the 
same root: Gerike’s Aleuronat (3.1% carbohydrates, p. 76). F. 
Guenther, from Frankfurt, makes Aleuronat-Kakes (p. 56). R. 
Hundhausen, from Hamm, makes Aleuronatzweiback (high 
or low gluten) and Aleuronat Biskuits and Kakes (biscuits 
and cakes, p. 57, 30), or pure (4.0% carbohydrates, p. 76). 
Kirche, from Duesseldorf, makes Aleuronat-Kakes (p. 32).
 Other well-known products. Protein preparations: 
Plasmon Co., London, makes Plasmon. Troponwerke, 
Mülheim, makes Tropon (p. 24). Address: Chemist of the 
Station, New Haven, Connecticut.

1157. Morse, W.J. 1915. Soy beans in the cotton belt. Special 
(USDA Offi ce of the Secretary) 6 p. Jan. 12 [No. 21]. Later 
issued on 10 March 1917 under the same title, but slightly 
revised and expanded, as USDA Cooperative Extension 
Work in Agriculture and Home Economics, States Relations 
Service No. A 85. S.R.S. Doct. 43. Ext. S.
• Summary: Contents: Introduction. Adaptations. Soil 
preparation. Fertilizers. Inoculation. Seeding and cultivation. 
Rotations. Mixtures. Varieties. Soy beans for hay. Soy beans 
for pasture. Soy beans for soiling. Soy beans for ensilage. 
Soy beans for seeds. Storing soy beans. Value for human 
food. Soy-bean oil and cake.
 “The soy bean, also called the soja bean and the 
Manchurian bean, is an erect, rather hairy, leguminous plant, 
resembling somewhat the common fi eld or navy bean... It 
will succeed in the United States wherever corn or cotton are 
cultivated. It is especially adapted to the cotton belt...
 “The use of commercial fertilizers is recommended 
where sandy soil predominates or the soil is of low fertility. 
Where fertilizers are used, good results have been obtained 
by using a dressing of stable manure of 200 to 300 pounds 
of acid phosphate and 100 pounds of muriate of potash... 
Lime has been found almost invariable to increase the yield... 
Inoculation may be almost certainly secured by applying soil 
from an old soy-bean fi eld...
 “Varieties: At the present time about 15 varieties of soy 
beans are handled commercially by seedsmen, the important 
of which are Mammoth (late), Hollybrook (medium late), 
Haberlandt (medium late), Medium Yellow (medium), 

Ito San (early), Guelph (medium), Barchet (late), Ebony 
(medium late), Peking (medium late), and Wilson (medium 
late). All of these varieties, with the exception of Barchet, 
are suitable for hay and seed production. The Barchet is 
especially adapted for hay and green manure in the Gulf 
States. For seed production alone the Mammoth, Hollybrook, 
and Haberlandt are to be recommended, while the Wilson, 
Peking, and Ebony are better adapted for hay” (p. 4).
 “Soy beans for seed: Thus far soy beans have been a 
very profi table crop when grown for seed, but the industry 
has been developed mainly in a few in sections, such as 
eastern North Carolina... For feeding to animals the seed 
is ground and used with some less concentrated feed. 
Experiments comparing soy-bean meal and cottonseed meal 
indicate that soy-bean meal is superior to cottonseed meal 
both for milk and butter production” (p. 5).
 “Value for human food (p. 6): Although soy beans 
have attracted attention from time to time in the U.S., thus 
far they have been but little used. The beans contain but a 
trace of starch and they are highly recommended as a food 
for persons suffering from diabetes. The numerous ways in 
which the soy bean can be prepared as human food should 
encourage its use.
 “The green bean when three-fourths to full grown has 
been found to compare favorably with the butter or Lima 
bean. The dried beans are used like the fi eld or navy bean in 
baking or in soups. When prepared in either of these ways 
the beans require somewhat longer soaking and cooking. 
The soy bean has been sold in this country to some extent 
as a coffee bean. When roasted and prepared it makes an 
excellent substitute for coffee.
 “Soy-bean meal or fl our may be used as a constituent of 
biscuits, muffi ns, and bread; in fact, in any recipe where corn 
meal is used. In the various preparations three-fourths soy 
fl our or meal and one-fourth wheat fl our are recommended.” 
Note 1. Subsequent publications by Morse show that one-
fourth soy fl our or meal and three-fourths wheat fl our are 
recommended”
 “The oil is utilized to a great extent in Europe and the 
United States for culinary purposes, as a paint oil, in soap 
manufacture, and in many other industries” (p. 6).
 Note 2. This is the earliest document seen (June 2009) 
in which William Morse refers to what are now called green 
vegetable soybeans; he uses the term “green bean” and 
compares them with the “butter or Lima bean.” This is also 
the earliest document seen (June 2009) in which William 
Morse refers to “soy-bean fl our,” or to the use of roasted soy 
beans as a coffee substitute.
 Note 3. This is the earliest English-language document 
seen (Sept. 2016) that uses the term “soy-bean meal” to 
refer to ground, defatted soybeans. Address: Scientifi c Asst., 
Forage-Crop Investigations, USDA Bureau of Plant Industry, 
Washington, DC.
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1158. Jenkins, E.H.; Hayes, H.K. 1915. Field tests of soy 
beans, 1914. Connecticut Agricultural Experiment Station, 
Bulletin No. 185. 17 p. Jan.
• Summary: Contents: Uses of soy beans: Catch crop, 
nitrogen-gathering green manure crop in orchards, seed crop, 
silage crop, for hay, as a forage and pasture for hogs. Tests 
made in 1914. Yield of fresh forage. Yield of dry matter. 
Yield of food ingredients. Period of growth. The seed. The 
seed yield. Feeding value. Resistance to frost and time of 
planting. When to plant. How to plant. Varieties to plant.
 Page 3 states: “The fi eld work connected with these 
tests was planned and carried out by Mr. H.K. Hayes and his 
assistant, Mr. Hubbell. The chemical analyses were made 
under the direction of the chief chemist, Mr. J.P. Street. The 
results have been prepared for publication by the director 
[E.H. Jenkins].”
 The soy bean is a valuable catch crop, which can be 
planted if winter grain, fall or spring sown clover, or grass 
seed fails. It is an excellent nitrogen-gathering green manure 
crop in orchards. As a seed crop it is sometimes profi table, 
depending on the state of the market.
 Varieties to plant. Hollybrook is recommended. A 
summary of a single year’s observations of 19 varieties 
tested, all of which on the 28th and 29th of May, begins: 
“The earliest varieties–Manhattan, Medium Yellow, Quebec 
[two varieties] and Ito San bloomed in from 55 to 60 days 
and could be cut for soiling. Their average yield when the 
foliage was mature was 2.35 tons of dry matter.”
 Tables show: (1) “Analyses of soy bean forage grown 
at Mt. Carmel fi eld, 1914” (p. 6-7). It lists 18 varieties in 
ascending order of days to maturity: Quebec No. 92 (104 
days), Quebec No. 537 (110 days; both “selections from 
Professor [Leonard S.] Klinck, Macdonald College, Quebec. 
Quebec 537 looks like an early maturing strain of Ito San”), 
Medium Yellow, Ito San (2 entries), Kentucky, Manhattan, 
Ebony, Medium Green, Mongol, Mikado, Peking, O’Kute 
[Okute], Wilson, Arlington, Hollybrook, Swan, Morse, 
Cloud.
 (2) “Average yield of crops named in pounds per acre” 
(p. 10). The crops are soy beans, fodder corn, and alfalfa. 
III. “Composition and yield of soy bean seed, grown at Mt. 
Carmel fi eld, 1914” (p. 12, for 14 varieties. Includes weight 
of 100 seeds, and seed color. The variety Mongol has olive 
green seeds (p. 13). The highest yield was from Medium 
Green, 32.5 bushels/acre at 12% moisture). IV. “Composition 
and digestible nutrients of soy beans, cotton seed meal and 
linseed meal” (p. 14). A photo (front cover) shows a soy bean 
plant with roots. Address: 1. Ph.D., Director of the Station 
and Treasurer, New Haven, Connecticut.

1159. Fruwirth, C. 1915. Die Sojabohne [The soybean]. 
Fuehlings Landwirtschaftliche Zeitung 64(3/4):65-96. Feb. 1 
and 15. [65 ref. Ger]
• Summary: A long, interesting and important article. 

Contents: Introduction (work in East Asia and Europe from 
1905-10). History. Botanical aspects. Varieties. Breeding. 
Needs of the plant (incl. “heat units,” Wärmesumme). 
Utilization (incl. in German Tofu, Miso, Chiang, Schoyu 
or Sojatunke (shoyu, p. 83), Natto, vegetabilische Milch 
(soymilk), soy sprouts). Measures and precautions in 
cultivating soybeans (incl. yields). The soybean as a crop in 
central Europe. Conclusion.
 Note 1. On p. 83 the term “Sojas” is used to refer to 
soybeans.
 Note 2. This is the earliest German-language document 
seen (April 2012) that uses the term Sojatunke to refer to soy 
sauce.
 In 1905 the Japanese made the fi rst attempt to import 
soybeans from Manchuria to Europe, but it failed because 
they did not arrive in good condition. The repetition of the 
attempt in 1908, however, gave good results. Then imports 
of soybeans grew, followed by imports of soybean cake 
(Sojabohnenkuchen). Major importers today are England, 
France, Germany, Denmark, Italy, Belgium, Netherlands, 
Sweden. The high import duty hinders imports to Austria-
Hungary.
 Toward the end of the 1800s in Russia, Owinsky took 
early-ripening soybean varieties from China and Japan 
and requested the expansion of soybean cultivation. In 
1899 in Kiev, Owinsky wrote the name of the soybean 
as Soja hispida praecox (p. 67). Owinsky in Derajne 
[Derazhne; in today’s Ukraine] grew Podolie soybeans (p. 
77). Sempolowsky in Derebzin, Russian Poland, also grew 
soybeans. European Russia gets soybeans overland (probably 
from Manchuria). Russia was one of the fi rst countries to 
take an interest in growing soybeans after 1908. Russia now 
grows large amounts of soybeans in Podolia. In Germany, 
Prof. Kallo in Wiesbaden was a pioneer who recommended 
soybeans as an inexpensive food for the people. North 
America fi rst started to import lots of soybeans as a source of 
oil because of a bad cottonseed harvest.
 “Since the start of my teaching activities, I have had 
an interest in the soybean plant and have carried on my 
own investigations.” In 1900 the author received 7 soybean 
varieties from L.V. Jurdiewicz from Deraznia in Podolia; 
these had been imported by Owinsky. In 1901 at Hohenheim 
he began to study the time needed for soybeans to mature; 
He found it ranged from 141 to 163 days. He continued this 
research at Hohenheim from 1901 to 1903, getting soybean 
seed yields of up to 1,560 kg/ha. From 1910 to 1914 he 
continued at Waldhof-Amstetten, with 5 varieties. The 
maturity range there was 112-166 days and the yields were 
up to 1,500 kg/ha (about 23 bushels/acre), but the yields of 
many varieties were low, about 300 to 500 kg/ha (4.5 to 7.5 
bu/acre). Yields of soybean straw, however, were up to 3,600 
kg/ha. Fruwirth uses three terms to refer to soybeans: (1) Die 
Sojabohne; (2) Die Soja; and (3) Sojas, as “Zuechtung von 
Sojas” or “Sojas, meist gemahlte.” There is now a proposal 
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to establish a joint stock company for growing soybeans in 
central Europe (probably in Germany), using big money. But 
it may not succeed because soybean yields in Germany and 
Austria are low. Seedsmen who sell soybeans commercially 
in 1915 include: Haage and Schmidt (Erfurt, Germany), 
Vilmorin Andrieux (Paris, France), Dammann & Co. (St. 
Giovanni at Tedaccio, near Naples, Italy), and Wood and Son 
(Richmond, Virginia, USA). The main soybean varieties sold 
by each of these companies are described in detail (p. 73-74).
 Utilization (p. 82): Since soybeans are rich in protein 
and fat, they can be used as a good meat substitute. In 
Europe the use of soybeans for food is still very small. 
“In Europe, the fi rst foods from soybeans were made in 
France, at Vallées near Asnieres: Flour, bread, and cakes for 
diabetics, and cheese. In Germany not long ago the Soyama-
Works at Frankfurt am Main likewise began the production 
of such foods. Similar foods were also made in Romania. 
Soybeans sprouted in the dark yield a bitter-tasting salad. 
Production of vegetable milk started in France at ‘Caséo 
Sojaine’ at Vallées (Seine); and is now being studied by the 
Synthetic Milk Syndicate in England. Using the process 
developed by Fritz Goessel, this Syndicate made 100 liters 
of soymilk from 10 kg of ground soybeans at a factory at 
Liverpool.” “It is in no way certain that soybeans will ever 
be widely used in human foods.”
 A fairly large amount of soybeans are ground for use 
as fodder. The main use is for oil extraction. Yet Haberlandt 
considered that since the soybean contained only about 18% 
fat (range: 13-22%), its use as a source of oil would not be 
economical. The main use of soy oil is in soaps, for which it 
is highly prized. It is also used in making paints as a partial 
substitute for linseed oil. The best quality may be used as 
food. In England soy oil is used for margarine production.
 Conclusion: The soybean originated in central Asia and 
is now widely cultivated in China, Japan, Manchuria, and 
India. Its seeds are rich in protein and, unlike most other 
legumes, also rich in fat. The plant is used in its homeland 
mostly as a source of human foods and seasonings, made 
by fermentation; the oil is used mostly for industrial non-
food purposes. In recent years soybean production has 
expanded signifi cantly in the southern part of the United 
States. There it is used mainly as green fodder, hay, silage, 
and soil building. The main expansion of soybean cultivation 
in Europe has been in Italy, southern France, Hungary, and 
southern Russia. Good early varieties give yields of 1,100 
to 1,300 kg/ha. A large expansion of soybean production 
in central Europe is possible only in southern Austria and 
Hungary, and maybe in a few other places where it is warm. 
But late-maturing soybeans may be grown for forage and 
silage in the cooler parts of Germany and Austria. Address: 
Prof., Dr., Wien (Vienna).

1160. Good Health (Battle Creek, Michigan). 1915. 
Vegetable protein not inferior to animal protein. 50(2):92-93 

+ 10a of advertising section. Feb.
• Summary: “For many years a stock argument against the 
non-fl esh dietary has been the claim that animal protein 
is much more readily and completely assimilated than 
vegetable protein. At best this argument would be only a 
matter of economy and would amount to nothing, since the 
cost of vegetable protein is not more than one-fi fth to one-
tenth the cost of animal protein, so that one could easily 
afford to lose fi ve to ten per cent of the raw material while 
making a saving of three hundred to four hundred per cent in 
cost.
 “But a review of the supposed experiments of 
comparative indigestibility of protein has shown that there 
is no real foundation for the claim that vegetable proteins 
are less digestible than animal proteins. In the earlier 
experiments it was observed that when a large amount of 
protein of the diet was derived from peas or beans, only 
three-fourths to four-fi fths of the protein was assimilated, 
whereas in the case of animal proteins in the form of eggs or 
meat eighty-eight to ninety per cent was assimilated.
 “Experiments made by an eminent Japanese physiologist 
with the pure protein of the soy bean have shown it to be 
digestible to the extent of ninety-six per cent, a degree 
of digestibility fully equal to that of any animal protein. 
It appears that the only reason why animal proteins have 
seemed to be more digestible than vegetable protein has been 
the fact that vegetable proteins are combined with various 
substances, especially cellulose, which is indigestible, so that 
digestion is hindered.
 “These experiments have been repeated in this country 
by Doctor Mendel of the Yale University laboratory 
[Connecticut] and with practically identical results. Doctor 
Mendel does not hesitate to state that vegetable proteins are 
equally as digestible as animal proteins.”

1161. Luethje, H. 1915. Die Bewertung der Sojabohne als 
Nahrungsmittel [Assessment of the soybean as a food]. 
Grosseinkaeufer fuer Industrie, Bergbau, Reederei, Handel 
und Export No. 48-49. p. 613-15. March 2. [Ger]
• Summary: This compact, but comprehensive and expert 
treatise–written in response to the conditions of World War 
I in Germany–begins: “If one wants to evaluate the worth 
or non-worth of a natural or artifi cial product as a food, one 
must know exactly the type and amount of each nutrient 
based on chemical analyses. One must then investigate the 
digestibility of the individual constituents, and fi nally (a step 
often omitted) look at the product as a whole...” The East 
Asian soybean, which is now being imported via Russia, 
should be carefully evaluated. Two tables comparing the 
composition of soybeans and peas, show soybeans to contain 
more protein, fat, and ash, but less carbohydrate and crude 
fi ber. And soybeans cost only 50 Pf./kg, half as much as 
peas. That is why one hears so much propaganda about 
soybeans as a substitute (Ersatz) for peas. But soybeans 
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don’t taste very good, and they don’t become soft, even 
after long cooking. A short time after eating soybeans, one 
often experiences an unpleasant feeling in the stomach or an 
indefi nable weak depression condition.
 A multipart illustration (line drawing) shows: (1) The 
top of a cultivated soybean plant with leaves and pods. (2) 
A soybean fl ower. (3) A closed pod. (4) An opened pod 
showing two of the three beans inside. (5) A soybean seed, 
showing the hilum. (6) The top of a wild soybean (Glycine 
Soja Sieb. et Zucc.) plant, supposed the ancestor of the 
cultivated soybean. Address: Dr. [Hamburg, Germany].

1162. Buschas, -. 1915. Die Sojabohne–ein 
Volksnahrungsmittel [The soybean–a food of the people]. 
Medizinische Klinik (Vienna) 11(10):273-74. March 7. [1 ref. 
Ger]
• Summary: The soybean (Sojabohne) (Glycine hispida) is 
a member of the legume family. As we’ve said, soybeans 
have long been–according the ancient medical works of the 
Chinese Shen-Nung (She-nou)–the most important economic 
factor for the Chinese and Japanese after rice. Among the 
legumes, it plays the most important role. In Japan, their 
annual production amounts to about half a million hectares 
and the annual harvest to about 385,000 metric tons. 
Address: San.-Rat, PhD, Stettin (z. Zt. Hamburg) [Germany].

1163. Moorhouse, Victor Henry Kingsley; Patterson, Sydney 
Wentworth; Stephenson, Marjory. 1915. A study of the 
metabolism in experimental diabetes. Biochemical Journal 
9(1):171-214. March. [17 ref]
• Summary: Introduction: “The diabetes produced in dogs 
by the removal of the pancreas has been the theme of many 
investigations which have shown how similar the condition 
is to a severe type of human diabetes and have given hope 
upon similar grounds.”
 “Soya bean urease method, as described by Plimmer 
and Skelton [1914, 1]” (Biochemical Journal, Vol. 8, p. 
70). Address: Beit Memorial Research Fellows, Inst. of 
Physiology, University College, London.

1164. Yukawa, Matao. 1915. The fate of tyrosine in “shôyu-
moromi”. J. of the College of Agriculture, Tokyo Imperial 
University 5(3):291-99. March. [8 ref. Eng]
• Summary: When the proteins from soy beans and wheat 
are hydrolyzed by enzymes during the ripening process 
of shoyu moromi, a signifi cant amount of tyrosine and a 
number of amino acids are always obtained. “Both tyrosol 
and tyrosamine were isolated from ‘shôyu’ and ‘Tamari-
shôyu’ [Tamari shoyu], whilst p-hydroxyphenyllactic acid 
was never found in them. ‘Shôyu’ contains more tyrosol 
and less tyrosamine compared with ‘Tamari-shôyu.’ The 
occurrence of tyrosol in ‘shôyu’ or ‘Tamari-shôyu’ is partly 
or entirely due to the decomposition of tyrosine by the 
budding fungi dwelling in ‘moromi.’ The experimental 

results, according to which the cultured budding fungi 
have never produced tyrosamine from tyrosine, led me to 
presume that tyrosamine in ‘shôyu’ or ‘Tamari’ is certainly 
produced from tyrosine or its decomposed products formed 
by Aspergillus Oryzae or directly from protein matters by the 
actions of the same bacteria in ‘moromi.’...
 “In our country ‘shôyu’ or ‘Tamari-shôyu’ are 
used in cookery as a necessary seasoning on account 
of their content of amino-acids, carbohydrates, sodium 
chloride, etc. Moreover, they seem to act as stimulants. 
The occurrence of tyrosamine in ‘shôyu’ or ‘Tamari-
shôyu’ makes me easily recognize this. According to the 
descriptions of Barger, Dale and Dixon, and Bickel and 
Pawlow p-hydroxyphenylethylamine (tyrosamine) causes 
a contraction of the blood vessels and a rising of blood 
pressure. Judging from the pharmacological signifi cance of 
this compound, the consumer of ‘shôyu’ or ‘Tamari-shôyu’ 
receives a moderate stimulation on his blood circulation.”
 Note: This is the earliest English-language document 
seen (April 2012) that contains the term “tamari shôyu” (or 
“tamari shoyu”). Address: Tokyo Imperial Univ.

1165. Forbes, E.B.; Beegle, F.M.; Fritz, C.M.; Morgan, 
L.E.; Rhue, S.N. 1915. Specifi c effects of rations on the 
development of swine: Second paper. Ohio Agricultural 
Experiment Station, Bulletin No. 283. p. 111-52. April.
• Summary: Soy beans (containing about 19% fat) were fed 
with corn to swine in the ratio of 10.82 to 1. “The lot [of 
pigs] on corn and soy beans evinced an unaccountable dislike 
for the ration. The corn was of excellent quality and the soy 
beans seemed in every way clean and sweet. The variety 
used was Medium Green. Another variety was also tried but 
without greater success. The dislike of pigs for soy beans is 
an individual peculiarity which is not possessed by all, but 
which is rather common.” Tables show: (1) Composition 
of the different foods (incl. soy beans) on a percent fresh 
basis. (2) Digestible nutrients in the various foods (gm/
kg). Corn supplemented with soy beans does not furnish 
enough mineral matter of the amounts and kinds required for 
maximum growth of bones. “The rations of corn alone and 
of corn and soy beans produced the least bone. The rations 
of corn supplemented by tankage and by skim milk produced 
the most bone.” Address: 1. Ph.D., Chief of Nutrition. All: 
Nutrition Dep., Wooster, Ohio.

1166. Stewart, John P. 1915. Experimental results in young 
orchards in Pennsylvania. Pennsylvania Agricultural 
Experiment Station, Bulletin No. 134. 20 p. April. [2 ref]
• Summary: Table VIII (p. 18): Soybeans (Hollybrook 
variety) ranked fi fth among 13 different cover-crops 
compared for seven years in young apple orchards.
 Table IX (p. 20): “Rate of seeding and cost of cover crop 
seed in 1914.” For Hollybrook Soybeans: Rate of seeding in 
lb. per acre: 40-50.
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 Cost of seed per lb. (cents): 4½. Cost of seed per 
acre: $1.80. Date of seeding: June 25-30. Method: Drilled. 
Address: Head of Dep., Experimental Pomology, State 
College, Centre County, Pennsylvania.

1167. Schieber, W. 1915. Die Sojabohne und deren 
volkswirtschaftliche Bedeutung als Nahrungsmittel 
[The soybean and its economic signifi cance as a food]. 
Oesterreichische Chemiker-Zeitung (Vienna) 18(10):85-86. 
May 15. Excerpts from a lecture to the Austrian Chemical 
Society, 24 April 1915. [1 ref. Ger]
• Summary: Includes a summary of information from Li 
Yu-ying (1912) about foods and food adjuncts made from 
the soybean: Soymilk, tofu (Sojakäse), soy fl our (Sojamehl), 
soya bread (Sojabrot), soya confections (Sojakonfekt), soy 
chocolate (Sojaschokolade), soy coffee (Sojaskaffee).
 Japanese foods from fermented soybeans: Natto (Feste 
Würzen), miso (Pasten), soy sauce (Saucen). Plus original 
nutritional analyses. Address: Austria.

1168. Meyer, Frank N. 1915. Re: Condensed soybean milk, 
made in Japan and sold in China. In: Letters of Frank N. 
Meyer. 4 vols. 1902-1918. Compiled by Bureau of Plant 
Introduction, USDA. 2444 p. See p. 2068-69. Letter of 21 
May 1915 from Peking, China, to David Fairchild of USDA.
• Summary: “I am also enclosing a can of so-called 
condensed milk, as sold here in China under the name of 
‘The Eagle Brand.’ I strongly suspect this stuff to have 
been made in Japan from Soybeans, with something added. 
It is of a brown color, quite lumpy, not very sweet and it 
dissolved but poorly. One also gets effects of fl atulency 
from it, especially when taken on an empty stomach. Do you 
consider it worth while to have it analysed by the Bureau of 
Chemistry?”
 In a letter of 15 Dec. 1915 (p. 2166, from Washington, 
DC) to Fairchild we read: “Morse soy beans are desired, 
especially from southern China. Prof. Tracy at Biloxi got 
a mutant among his soybeans which is of extremely great 
value to the Gulf Coast sections... The Kudzu vine is not as 
desirable as was fi rst thought; it occupies the land too long 
and does not always make a dense stand.”
 Location: University of California at Davis, Special 
Collections SB108 A7M49. Address: USDA Plant Explorer.

1169. Nollau, E.H. 1915. The amino-acid content of certain 
commercial feedingstuffs and other sources of protein. J. of 
Biological Chemistry 21(1):611-14. May. [2 ref]
• Summary: “It is probably not too Utopian to expect that 
protein feeding in the future will be based rather on the 
amino-acid makeup than on the results of past feeding 
experiments.”
 “The relatively large amount of lysine present in the 
soy bean..., hemp-seed, and sunfl ower seed is especially 
noteworthy... The high ammonia content and the low lysine 

content of gluten (wheat) and gluten fl our is marked.
 Table I shows the “Distribution of nitrogen in various 
protein substances.” Soy bean, the fi rst of the 22 substances 
listed, contains (N = Nitrogen): Ammonia N 12.97%. 
Melanin N 3.69. Cystine N 1.52%. Arginine N 15.52%. 
Histidine N 2.60%. Lysine N 7.02%. Mono-amino acid 
N (Amino N of fi ltrate) 48.76%. Proline, oxyproline, 
tryptophane, etc. (Non-amino N of fi ltrate) 7.12%. Total 
99.20%. Address: Chemical Lab., Kentucky Agric. Exp. 
Station, Lexington, Kentucky.

1170. Schieber, W. 1915. Die Sojabohne und deren 
volkswirtschaftliche Bedeutung als Nahrunsmittel 
[The soybean and its economic signifi cance as a food]. 
Seifensieder-Zeitung 42(22):471-72. June 2. (Chem. Abst. 
10:1558). [Ger]
• Summary: Descriptions and nutritional analyses are given 
of a number of different food products prepared from the 
unfermented and the fermented soy bean. Unfermented: soya 
milk, tofu (Sojakäse), soy fl our (“because of its composition 
it can be recommended as a fi rst class food for diabetics 
and vegetarians”), soya bread, soya confections (resembling 
marzipan), soya chocolate, soya coffee, soy grits, whole 
dry soybeans, and soy sprouts ([Soja] Schoten, Bohnen, 
und Keime). Fermented: Solid seasonings such as Japanese 
natto, pastes such as Japanese miso, sauces (in Japan each 
year 10,000 factories make 700 million liters of soy sauce), a 
new German fermented soyfood product is made by a secret 
process; its contains 45% protein, 6% nutritional salts, and 
about 2% lecithin.
 Note. This is the earliest German-language document 
seen (Jan. 2013) that uses the term [Soja] Keime to refer to 
soy sprouts. Address: Dr.

1171. Langworthy, C.F. 1915. What am I feeding my family? 
Based upon careful investigations made for the United States 
government. Ladies’ Home Journal 32(6):37. June.
• Summary: “The purpose of this page is to show graphically 
to the woman who is providing three meals a day for her 
family exactly how much and what kind of nourishment 
there is in these foods that she most often gives them.”
 Different shadings are used to show the relative amount 
of protein, fat, carbohydrates, water, and mineral matter in 
various foods.
 “Navy Beans Dry:
 “Dry legumes (beans of different sorts, peas, cowpeas, 
lentils, soy beans, peanuts, etc.) are important foods since 
they supply fairly large proportions of protein, carbohydrates 
and ash, and in some instances, as the peanut and soybean, 
a fairly large proportion of fat also. As in other ripe seeds 
the proportion of water contained in beans is small. 
Inconsequence beans are hard and dry, and are usually 
cooked by boiling or in some other way in which the needed 
amount of water is added. The peanut, as is well known, 
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is usually prepared for eating by roasting. Beans and other 
legumes are palatable and valuable foodstuffs, and on 
account of their high protein content are often used to replace 
meat in the diet.” Address: Ph.D., Offi ce of Experiment 
Stations, United States Dep. of Agriculture.

1172. Robert, J.C. 1915. Preliminary report on the economic 
value of the soybean. Jackson, MS: Mississippi Agricultural 
College, Tucker Printing House. 15 p. July 1.
• Summary: Contents: Introduction (incl. brief soy bean 
history). Composition of soybeans. Feeding value. Relation 
to soil fertility (nitrogen fi xation, vegetable matter or 
humus). Yield of soybeans (shelled seed and hay). Uses of 
soybeans (milk, paints, etc.). Soybeans a valuable crop for 
the Southern farmer.
 “The refi ned oil is used as a substitute for olive oil. 
Soybean milk and soybean cheese [tofu] are extensively 
used as an article of diet in the Orient. The cheese is made 
as follows:... magnesium chloride being added to precipitate 
the solution, which is hung in fi ne mesh cloth–and cottage 
cheese is obtained.
 “In 1912 there was established [by Li Yu-ying] at Les 
Vales [sic, Valles], France, a large factory for the production 
of a variety of soybean food. Among these varieties were 
milk, cheese, casein, oils, bread, biscuits, fl our, jellies, cakes, 
and sauces” (p. 12-13).
 Note: This is the earliest English-language document 
seen (Sept. 2011) that contains the term “soybean food.”
 “Varnishes made from soybean oil are extensively used, 
though when subjected to exposure they seem not to wear 
quite as well as those made from linseed oil. For internal 
painting purposes, however, these varnishes are equal in 
every respect to those made from linseed oil. Soybean oils 
are used extensively in the manufacture of linoleums and 
table cloths, and for the manufacture of printing ink, and of 
enamel paints” (p. 14).
 “Soybeans a valuable crop for the Southern farmer: 
As an article of human food, soybeans may become an 
important factor with us. We have used soybean meal made 
from our crop of 1913 and 1914 and had for breakfast 
excellent cakes. These cakes were made from wheat fl our 
and soybean meal, and wheat fl our and corn meal. Various 
proportions were used, sour milk and soda being added. 
Cakes made from equal parts of wheat fl our and soybean 
meal were very palatable.
 “Soybeans seem to be one of the most promising crops 
before the Southern farmer. Every particle of the plant has 
economic value, and a great number of commercial products 
are produced from the seed. It seems that the machinery 
of our cotton seed oil mills is suited to the manufacture of 
soybean meal and oil. The soybean straw is a good stock 
food... Therefore, soybeans offer a golden opportunity to the 
grain and cotton farmers, the live stock producers and the 
soil builders” (p. 14).

 Photos show: (1) Numerous sacks of soybeans and 
oil cake in the Orient awaiting shipment (front cover). (2) 
People cleaning and resacking soybeans for shipment (front 
cover). (3) Five different varieties of soybeans, Including 
Virginia (p. 2). (4) Soybean root tubercles, natural size 
(p. 7). (5) Several osier bins used for storing soybeans (p. 
13). (6) Southern Manchurian railway cars, with sacks of 
soybeans (p. 13). (7) Seven varieties of soy pods and beans: 
Guelph, Ito San, Buckshot, Austin, Hollybrook, Haberlandt, 
Mammoth (p. 15).
 Tables show: (1) Percentage composition of different 
soybean varieties (most have values for two years, 1913 
and 1914): Wilson, Arlington, Jet, Brown, Tokyo, 19981-A, 
Mammoth, Small Yellow, Amherst, Ito San, Holly Brook 
[Hollybrook], Peking, Acme, Virginia, Black, Brachet 
[Barchet], Dwarf Green, Cloud. For each is given moisture, 
ash, fat, protein, nitrogen free extract, fi ber. (2) Plant food 
elements in farm crops (N, P, and K, including soybeans as 
grain, hay, or straw). (3) Yield of soybeans (in lb shelled seed 
and lb of hay per acre): In 1911 in Mississippi: Hollybrook, 
Black Soybeans, Brown Soybeans, Small Yellow, Mammoth 
Yellow. The highest yields were from Small Yellow–2,600 
lb seed and 5,500 lb hay. In 1912: Brown Soybean, 
Black Soybean, Hollybrook, Dwarf Green, Small Yellow, 
Mammoth Yellow, Haberlandt. Again the highest yields were 
from Small Yellow–2,680 lb seed and 5,200 lb hay. (4) Farm 
account with the soil in proposed three-year crop rotation 
(NPK balance incl. soybeans for hay, grain, or straw). (5) 
Proposed three-year rotation system for long-pine section of 
Mississippi (1915-1917).
 Note 1. This is the earliest document seen (Jan. 2004) 
that mentions the soybean variety Virginia.
 Note 2. This is the earliest published English-language 
document seen (Sept. 2016) that contains the term “soybean 
oil.”
 Note 3. This is the earliest English-language document 
seen (Aug. 2013) that contains the term “Soybean milk.”
 Note 4. This is also the earliest English-language 
document seen (April 2013) that uses the term “soybean 
cheese” to refer to tofu.
 Note 5. This is also the earliest English-language 
document seen (Jan. 2019) that uses the term “soybean 
meal” to refer a type of edible soy fl our. Address: Director of 
the Station, School of Agriculture, and Prof. of Agronomy, 
Agricultural College, Mississippi.

1173. Drogisten-Zeitung (Vienna). 1915. Die Sojabohne 
als Volksnahrungsmittel [The soybean as a staple food]. 
30(29/30):152. Aug. 1. [Ger]
• Summary: From Der Drogenhandler: In the course for 
the rations offi cers (Verpfl egsoffi ziere) of the prisoner of 
war camps, practical cooking trials were carried out by 
Professor Backhaus with, among other things, soybean 
meal (Sojabohnenmehl). The result of these was that the 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    579

© Copyright Soyinfo Center 2021

soybean (Sojabohne), for which enthusiastic propaganda 
has been made for years by botanists and nutritionists 
(Ernährungshygieniker), has now entered the ranks of staple 
foods (Volksnahrungsmittel) during wartime. If there has 
been success in preparing tasty dishes that appeal to the 
European palate out of soybeans (Soja), then they will soon 
become established in the widest circles, since the soybean is 
not only one of the most nutritious of legumes, it also offers 
the advantage of being extremely cheap.
 The cultivation of the soybean is carried out in East 
Asia at the largest scale, for the purpose of obtaining oil 
(Ölgewinnung) as well as for a food and fodder. Next to rice, 
the products that are produced from fermented soybeans for 
human nutrition form the most important food in Eastern 
Asian countries. The fermentation of the beans is achieved in 
such a way that the boiled or soaked beans are allowed to go 
moldy and then subjected to a subsequent fermentation with 
the addition of cereals and salt. In this way, either a thick 
seasoning or pastes are obtained. A large role is played by 
the sauces that are produced from soybeans which are added 
to most dishes. Thus the famous English Worcestershire 
sauce is produced from soybeans according to Japanese 
recipes. It is also possible, however, to produce food from 
the unfermented beans. Soy milk (Sojamilch) differs only 
very little from cow’s milk, and it can even be processed into 
dried milk with the addition of sugar. Cheese can also be 
produced as soy hard cheese (Sojadauerkäse) through the use 
of dairy cultures.
 Soybean fl our (Sojamehl), when mixed with 30% to 
40% wheat fl our, provides a nutritious bread. Because of its 
high protein and fat content and, at the same time, the lack 
of carbohydrates, pure soybean bread (Sojabrot) has been 
prescribed for diabetics with good success. Roasted soybeans 
provide a good coffee substitute which, in comparison to 
decaffeinated coffee, is cheap and nutritious. Almost as 
numerous as the possibilities for the use of soybeans for 
humans are those for the feeding of livestock. Especially 
as fattening feed for pigs and ruminants, superb results 
have been provided, as the use trials by Kellner and in the 
American test station in Wisconsin have shown. As a fi sh 
feed, the soybean vies with the lupine.
 Note: Translated by Philip Isenberg (MM, CT), Long 
Beach, California.

1174. Washington Post. 1915. ‘Soy’ bean as war food: 
German dieticians experiment with it in many prison camps. 
Product used in Worcestershire sauce is declared by many to 
be highly nourishing. Aug. 1. p. M8.
• Summary: “Berlin, July 31.–Protracted experiments with 
the Japanese ‘soy’ or ‘soja’ bean, out of which, among other 
things, Worcestershire sauce is made, are being conducted 
with a view to determine whether this vegetable, which can 
be and is raised in Germany, cannot be used in the many 
prison camps.”

 “In the Far East the soja bean is in great demand, both 
for human and animal food products, and also for the oil it 
contains. Next to rice it forms one of the principal articles 
of the food supply in some Eastern countries, especially 
when combined with cereals and salt. It also plays an 
important part in sauces and spices. The milk from this bean 
approximates ordinary milk in nutritive value, and cheese 
can be made from it.
 “When combined with 30 or 40 per cent white fl our, the 
meal of the soja bean lends itself to a tasty and nourishing 
bread which has been found to be especially good for 
diabetics because of the high percentage of albumen and 
fat contained. The roasted soja beans also make a good 
substitute for coffee. The soja plant forms a good fodder for 
cattle.”
 Note: A similar article “New sources of food supply” 
appeared in The Friend Sentinel (Friend, Nebraska) (5 Aug. 
1915, p. 2, col. 1).

1175. Los Angeles Times. 1915. Alliance–Japanese beans 
for Germans: The soy and soja said to be valuable foods. 
Experiments are to be made to determine if they can be used 
in the prison camps–together they yield fl our, meal, milk, 
cheese, coffee and fodder. Aug. 8. p. III25.
• Summary: This article, via A.P. [Associated Press] foreign 
correspondence, is very similar to one published a week 
earlier (Aug. 1) in the Washington Post titled “’Soy’ bean 
as war food: German dieticians experiment with it in many 
prison camps.” (p. M8).
 The last sentence in the article, however, is new: 
“Exhaustive experiments with the soja bean have already 
been made at the agricultural station of the University of 
Wisconsin, all tending to bear out, it is said, the contention of 
German dieticians in favor of the bean.”

1176. Ruhräh, John. 1915. The soy bean and condensed 
milk in infant feeding. American J. of Medical Sciences 
150(4):502-12. Oct. Whole No. 523. [5 ref]
• Summary: From his extended investigations using soy 
bean, condensed dairy milk (Eagle brand) and some cereal 
(for additional carbohydrate) in proper proportions, Ruhräh 
states that mixtures of condensed milk and soybean gruels 
will be found one of the most valuable additions to the 
dietary of the infant. The class of cases and circumstances 
in which this mixture is to be advised is outlined as follows: 
When fresh milk cannot be obtained, or when the milk 
supply is very objectionable; in summer, when there is some 
question concerning the milk supply, and then in instances 
where the infant is found to be incapable of digesting cow’s 
milk. It may also be of service in cases of chronic vomiting, 
and particularly as a food after summer diarrhea. After 6 
years of experience this investigator states that the soybean 
can be used without any danger. It permits a perfectly normal 
development as far as bones are concerned, and in successful 
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feeding the infants present the appearance of breastfed 
babies. Address: M.D., Baltimore, Maryland.

1177. Street, J.P.; Bailey, E.M. 1915. The carbohydrates 
and the enzymes of the soy bean. J. of Industrial and 
Engineering Chemistry 7(10):853-58. Oct. (Chem. Abst. 
10:646). See also Zeitschrift fuer Untersuchung der 
Nahrungs- und Genussmittel 45:225 (1923). [12 ref]
• Summary: Contents: Introduction: “The scheme of 
analysis was to treat the fi nely ground [soy bean] meal 
successively with boiling 95 per cent alcohol, cold water, 
malt extract, 1 per cent hydrochloric acid, and 1.25 per cent 
sodium hydroxide, and to determine the kind and amount of 
carbohydrate removed by each of these solvents.” Alcohol 
extract: Osazone formation (simple hexose sugars & sucrose. 
“According to Tollens, raffi nose yields an osazine after about 
two hours”), invertin test (the enzyme invertin hydrolyzes 
sucrose into reducing sugars), emulsin test (emulsin 
hydrolyzes raffi nose but without action on sucrose). Cold 
water extract (mucic acid). Malt extract digestion (Fehling’s 
solution, hydrochloric acid, starch). Cell wall constituents: 
One per cent hydrochloric acid extract (hydrolysis of 
hemicelluloses, arabinose, galactose), galactan, pentosan, 
1.25 per cent sodium hydroxide extract, crude cellulose, true 
cellulose. Distribution of pentosans and galactans. Organic 
acids. Undetermined substances. Summary.
 Part II: The enzymes of the soy bean: Introduction, 
amylase, sucrose, protease, oxidases, lipase, conclusions.
 “In recent years various soy bean preparations have 
come into quite extensive use as special foods for the 
diabetic... as far as the writers are aware no complete 
separation of the different carbohydrates existing in the soy 
bean has been published. The form of these carbohydrates 
is vital to the claims of the soy bean as a valuable food for 
the diabetic, for starch is by no means the only carbohydrate 
objectionable to those affl icted with diabetes. The purpose of 
the present study, therefore, was to attempt a rather complete 
quantitative separation of these carbohydrates in the material 
in question.”
 Table I gives 19 compositional analyses of 17 different 
soybean varieties grown at the Connecticut Agricultural 
Experiment Farm over the past 2 years, calculated to a 
uniform moisture content of 10%. The varieties are: Ito San, 
Quebec, Kentucky, Medium Yellow, Manhattan, Ebony, 
Peking, Medium Green, Okute, Wilson, Arlington, Swan, 
Morse, Cloud, Mikado, Wing’s Mongol, and Hollybrook. 
The averages are: ash 5.54%, protein (N x 6.25) 38.29%, 
fi ber 4.64%, nitrogen-free extract (carbohydrates) 26.64%, 
and fat 14.89%.
 The same table gives compositional analyses (conducted 
in the experiment station laboratory) of 7 commercial 
soy bean fl ours. The averages are: moisture 5.1%, ash 
4.5%, protein 42.5%, fi ber 3.7%, nitrogen-free extract 
(carbohydrates) 24.3%, and fat 19.9%. Note that the fl our 

contains much more protein and fat, and considerably less of 
the other constituents than whole soybeans, probably due to 
dehulling and perhaps sifting or bolting.
 Soybeans of the Hollybrook variety, grown at the 
station farm, were fi nely ground. Table II shows (and the 
summary states) that the nitrogen-free extract therefrom 
was found to contain: 4.51% total sugars, 0.50% starch, 
3.14% dextrin, 4.94% pentosan, 4.86% galactan (less 0.24% 
due to raffi nose), 3.29% cellulose, 1.44% organic acids (as 
citric), and 8.60% waxes, color principles, etc. “Of these 
constituents only the fi rst three, viz., the sugars, starch and 
dextrin, amounting to 8.15 per cent may be considered 
objectionable to a strict diabetic diet.”
 “Conclusion (Part II): “In addition to the urease, 
amylase, and glucoside-splitting enzyme reported by 
other workers, the soy bean contains also a protease of 
the peptoclastic type, a peroxidase and a lipase. Negative 
results have been obtained for sucrase and protease of the 
peptonizing type. It was thought unnecessary to examine the 
material for urease and no attempt was made to corroborate 
the presence of the glucoside-splitting enzyme. The presence 
of an active amylase has been corroborated.”
 Note 1. This is the most complete quantitative separation 
to date of the carbohydrates in soybean seeds.
 Note 2. This is the earliest document seen (July 2003) 
that mentions “peroxidase” (or “peroxidases”) in connection 
with enzymes in soybeans. It is also the earliest English-
language document seen (July 2003) that contains the 
word “peroxidase” in connection with soybeans. Address: 
Analytical Lab., Connecticut Agric. Exp. Station, New 
Haven.

1178. Kerr, R.H. 1915. Report on fats and oils. J. of the 
Association of Offi cial Agricultural Chemists 1(3):513-15. 
Nov. 15.
• Summary: “The 1914 work consisted of a study of 
methods for the detection of phytosterol in mixtures of 
animal and vegetable fats. Two methods were studied.” One 
was developed by the Bureau of Animal Industry (BAI). 
Three samples were studied: 1. Lard adulterated with 5 per 
cent of cottonseed oil and 0.25 per cent of vaseline [probably 
petrolatum]. 2. Pure lard (rancid). 3. Lard adulterated with 
2.45 each of hydrogenated cottonseed oil and soy bean oil.
 The BAI method was successful in detecting 
adulteration of lard with vegetable oil by showing that 
phytosterol was present; therefore it was adopted as a 
provisional method. Address: Associate Referee, Bureau of 
Animal Industry, Washington DC.

1179. Hahn, Paul Daniel. 1915. Contributions to the 
chemistry of the soya bean. South African J. of Science 
12(4):124-26. Nov. Also published in Report of the 
Thirteenth Annual Meeting of the South African Association 
for the Advancement of Science. [1 ref]
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• Summary: Prof. Hahn presents chemical analyses of 
two soybean varieties: A large white variety, imported 
directly from Manchuria, and a small black variety grown 
on a farm in the Cape Flats. They contained, respectively: 
4.80%/11,35% moisture, 4.22%/4.97% inorganic 
constituents (ash), and 90.98%/83.68% organic constituents. 
The composition of the air-dried beans was: water 4.80%, 
albuminoids 34.07%/29.50%, nitrogen-free extract 27.99%, 
ether extract (oil) 17.68%/11.60%, crude fi bre 11.17%, and 
ash 4.23%.
 The composition of the ash shows in a striking way 
that the requirements of the plant are principally potash 
and phosphatic manures: Potassic oxide 50.36%/45.18%, 
phosphoric oxide 30.46%/38.36%, calcic oxide 
5.60%/5.13%, silica 5.56%/2.93%, sulphuric oxide 
3.71%/3.09%, sodic oxide 2.41%/0.40%, magnesic oxide 
1.40%/4.50%, and ferric oxide 0.58%/0.40%.
 Soybeans from both samples were grown on a farm in 
the town of Swellendam (Zwellendam), in southwestern 
Cape Province. The beans were planted in late Sept. 1914 
and harvested at the beginning of Feb. 1915. These soybeans 
contained 25.16%/26.95% albuminoids and 18.78%/17.43% 
oil. Other parts of the plant were also rich in albuminous 
substance: Pods 2.63%/2.19%, hay 4.02%/4.37%, and leaves 
10.40%/11.59%.
 Nearly all of these analyses were made by the late Mr. 
Morris Anderson, B.A., who died of fever in France.

1180. Lancet. 1915. A milk similar. ii(4814):1263-64. Dec. 4.
• Summary: Includes a discussion of Solac brand “synthetic 
milk” (soymilk), England’s fi rst commercial soymilk. This 
product was fi rst announced in the Lancet (19 Oct. 1912). A 
large amount is presently produced by the Solac Company, 
“221, Tottenham Court-road, London, W., and our consulting 
chemist, who has witnessed it, reports that everything is 
carried out with scientifi c cleanliness...
 “By introducing a lactic culture of a selective strain at 
a certain stage of its production, the necessary biological 
activity is given to this artifi cial milk. We have examined a 
good many samples of this ‘vegetable milk’ and have found 
that the non-fatty solids range from 8.96 per cent. (consisting 
of proteins, dextrin, and sugars) to 9.5 per cent., while the fat 
ranges from 3.69 to 3.9 per cent. The proteins consist chiefl y 
of globulin, known as glycinin, which is a very rapidly 
digestible ‘vegetable casein’; the fats are of vegetable origin, 
showing the same melting point and ease of hydrolysis as 
ordinary milk-fat; while the sugars and dextrin present are 
both again known to be of ready assimilability. The above 
fi gures are identical with those given by pure rich cow’s 
milk.
 “The working basis of ‘solac’ or vegetable milk is the 
soya bean, which is particularly rich in oil and protein, 
the latter of an easily digestible type. The beans are very 
rigorously cleansed prior to the beginning of the extraction 

and emulsifying process. A residue of bean cake [okara] is 
left which possesses high nutritive properties, and this has 
already been used for making a bread, where its nourishing 
properties appear to be enhanced. The cake contains 10 to 11 
per cent. of oil and 20 to 24 per cent. of protein.
 “This novel invention is of some importance, 
especially at the present juncture, when the methods of 
practising food economies are upper-most in all minds. If 
it is proved that this vegetable milk can in the majority of 
purposes effectively replace cow’s milk, the ‘similar’ will 
naturally claim considerable attention for many reasons. 
To begin with, such a milk at once disarms all suspicion 
as to contamination with dirt and disease organisms... 
It has already been used with success by the bakery and 
confectionery trades.” Address: London.

1181. Advance (The) (Elizabeth City, North Carolina). 1915. 
Farmers attend demonstration: and much interest is manifest 
in cotton oil mill’s new venture. Dec. 17. p. 1.
• Summary: About thirty farmers saw yesterday the public 
demonstration of soy bean oil and meal manufacture at the 
plant of the Elizabeth City Oil and Fertilizer Company and 
listened to the explanation of government experts as to the 
possibilities of this new industry in this country. The number 
would have been very much larger but for the exceedingly 
inclement weather and the muddy roads.
 “The soy bean was substituted for cotton seed without 
any change of machinery whatever, and the steps of the 
process of manufacture are fairly familiar to every farmer. 
The beans are fi rst put through a cleaning machine after 
which they are ground, the resulting product resembling 
sawdust and having about the same texture. This ‘meat’ 
has the characteristic soy bean fl avor, distinct but rather 
suggestive of the ordinary fi eld pea.
 “This ‘meat’ is then put in the presses and oil extracted, 
the yield of oil varying from eighteen to about twenty three 
per cent. The residue is soy bean ‘cake’ which in turn is 
ground into soy bean meal. The meal is more palatable than 
the meat, suggesting dry malted milk or ground peanuts. It 
has about the texture of fi nely ground corn meal.
 “The Elizabeth City cotton oil mill has been at work all 
this week manufacturing both oil and meal, handling about 
twenty tons of the beans a day. The present outlook for 
marketing these products is extremely bright, one hundred 
tons of meal having already been sold and of the oil, all 
that has been extracted has been disposed of. Up to this 
time the Elizabeth City Oil and Fertilizer Company is the 
only concern which has actually begun operations in the 
manufacture of soy beans on a commercial scale. But other 
oil mills in this section have been buying sojas extensively 
and as soon as they clean up their work in cotton seed they 
will begin the manufacture of soya bean oil and meal. Both 
the State and the Federal departments of agriculture have 
been working toward the end of inducing the cotton oil 
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mills to extend their active season by the substitution of the 
beans for cotton seed. How long the mills will run after the 
manufacture of soja bean products is undertaken depends on 
their ability to secure the beans in suffi cient quantity and at 
such a price as will make the manufacture of soy bean meal 
and oil a paying business.
 “The soy bean was introduced into this country in 
1852 [sic] and since that time the production has steadily 
increased. North Carolina produces more of these legumes 
than any other state in the Union, and the bulk of the State’s 
production is grown in this eastern section. The production 
this year goes far beyond that of any previous year, because 
in the effort to curtail the cotton acreage last year the 
farmer’s attention naturally turned to the soy bean, which 
here is regarded as a better crop than corn. It is also more 
certain, for the yield of sojas is good be the year wet or dry 
or normal.
 But with greatly increased acreage and production this 
year there was considerable uneasiness as to how the crop 
of hundreds of thousands of bushels was to be marketed. 
Heretofore the farmers have relied on the seedmen to buy 
their sojas, but it was evident that there were many times 
enough beans to supply the demand from that source. 
Thoughtful farmers were much concerned over the situation 
and were asking how it was to be met.
 “It was at this crisis that the State and Federal 
Departments of agriculture stepped to the aid of the farmers 
in this section. Men were sent into the fi eld to look into 
the situation and gain some idea of the quantity of beans 
grown this year. The oil mills were induced to take up the 
manufacture of soy bean products. As a result, whereas a 
short time ago the price of the soy bean was nominal, they 
are today fi rm at a dollar a bushel.
 “When one considers the fact that soy bean is imported 
into this country in large quantities from Manchuria, when 
he is told that the product is now used in large quantities by 
manufacturers of the high grade soaps in the United-States, 
when he hears that a factory has recently been equipped 
in New York for the manufacture of soy bean milk and 
that from this milk a condensed milk and cheese can be 
manufactured, he begins to see the possibilities of this new 
industry which is just opening up in North Carolina. Then 
he hears that it was not until the Russo-Japanese war that the 
soy bean products were imported into Europe and that at this 
time there is a big demand for the meal in all the dairying 
countries of that continent, while in England the oil as a solid 
is taking the place of fats in the kitchen to such an extent as 
much of it is now used in all other fats and oils combined, he 
begins to wonder if the manufacturers of soy bean products 
in North Carolina may not become as important an industry 
as is today the manufacture of cotton seed products.
 “In England already the bankers are selling soy bean 
biscuit and soy bean bread. At Tappan, New York, soy bean 
fl ower [sic, fl our] is prepared which mixed with condensed 

milk is recommended as a food for infants; while made into 
muffi ns it is described (being free from starch and having 
little sugar) as an ideal food for diabetics.
 “In short, there seems to be no doubt that there is a 
market for soy bean products if North Carolina cotton oil 
men can get in touch with it.”

1182. Morning Star (The) (Wilmington, North Carolina). 
1915. The soy bean’s day coming. Dec. 31. p. 4, cols. 2-3.
• Summary: “While the production of the soy bean 
in Eastern North Carolina has been given a boost by 
the successful demonstration of the practicability of 
manufacturing oil and meal from these beans in the cotton 
oil mills so numerous in the South, without the addition 
of machinery, the Old World is beginning to attach more 
importance than ever to the merits of the soja, attention to 
which has been particularly augmented by discussion of the 
food blockade against Germany during the war, according to 
a London correspondent of the Associated Press.
 “It is hardly too much to contemplate that the soy bean 
and its products will yet become one of the world’s great 
commercial commodities, staple as cotton seed, oil and meal 
are today.
 “The fact that the soy bean can be manufactured into oil 
and meal, thus developing a new and important industry that 
means so much to agriculture without involving great initial 
expense in providing new machinery is a circumstance that 
gives the bean industry an advantage rarely if ever enjoyed 
by any new line of enterprise. This itself ought to prove 
a tremendous impetus to the soy bean industry in Eastern 
North Carolina and the South.
 “From the standpoint of the cotton oil mills, at present at 
least, the chief importance of the soy bean is that it provides 
raw material for the operation of the oil mills after the annual 
supply of cotton seed is exhausted, thus enabling them to 
operate profi tably during the entire year or a large part of 
the year, whereas, with cotton seed alone, they are able to 
operate only a few months in the year, hardly more than half 
the year, on the average, we should, say. During the balance 
of the year the cotton mills are idle. It is an economic fact 
that idle machinery is a liability and not an asset to its 
owners.
 “At present Manchuria is the world’s center of soy bean 
production, more than 25 per cent of the cultivated area 
of that country being devoted to these beans. Of course, 
they are produced on a comparatively small scale in other 
countries. In the northern portion of Eastern North Carolina, 
soy bean production has been for years a fairly important 
part of the farming operations, the beans being shipped to 
commission houses to be disposed of largely for seeding 
purposes. However, the production this year in that territory 
was greater than the demand for this purpose, hence the 
recent practical investigation for the purpose of fi nding other 
uses and markets for them, resulting in their manufacture 
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into oil and meal.
 “The soy bean is now the second on the list of China’s 
exports and is well known and highly regarded in Germany 
and the Scandinavian countries, but it has hitherto achieved 
small general reputation in the English-speaking countries, 
and even the latest dictionaries dismiss it with the brief 
description: ‘An Asiatic leguminous herb, Glycine Soja, the 
seeds of which are used to prepare sauce called soy.’
 “Although the Chinese have used the soja bean 
extensively for at least two thousand years, the fi rst 
important shipment to Europe was made in 1908, by a 
British fi rm. The Germans almost immediately began to 
experiment with it and fi ve years later were using the major 
part of an importation estimated at over $200,000,000 a year.
 “The secret of the soja bean is its universal usefulness. 
A British government report gives the following list of 
soja products: ‘Vegetable food (like marrowfat peas [green 
vegetable soybeans or edamamé]), soups, meat substitute, 
chocolate substitute, macaroni preparation, fl our, artifi cial 
milk, cheese, coffee substitute, artifi cial horn, biscuit and 
food for diabetic patients, sauce, meal for cattle, oils, oil cake 
for fodder, fertilizer, bean cake.’
 “The same report points out that the oil from the bean is 
used in the manufacture of the following articles: ‘dynamite 
and high explosives; soaps; linoleum; rubber substitute; 
margarine; paints; varnishes; toilet powder; waterproof cloth; 
paper umbrellas and lanterns; salad oil; lubricants; lamp oil; 
preservative for sardines; substitute for lard.’
 “The pod of the soja is about two inches in length and 
the plant has an erect stem two or three feet high. There are 
three principal varieties of the bean–yellow or huangtou, 
green or chingtou, and black or wutou. The yellow contains 
more nutritive ingredients than the others, and this is the 
variety almost exclusively used for export. The quantity of 
oil extracted from the beans runs as high as 29 per cent of the 
total weight.
 “Sweden uses large quantities of the bean cake as food 
for milch cows; Denmark has a large pressing factory at 
Copenhagen; France has a factory built in Paris by a Chinese 
fi rm; and South Africa has recently begun to grow the bean 
in competition to the Manchurian farmers. Germany in 1912 
rescinded her former import duty and installed reduction 
[crushing] plants for the Far Eastern vegetable product in all 
her oil mills, importing the beans directly from Vladivostok 
by the shipload.”

1183. Grindley, H.S.; Slater, M.E. 1915. The quantitative 
determination of the amino acids of feedingstuffs by the Van 
Slyke method (Second paper). J. of the American Chemical 
Society 37(12):2762-69. Dec. [8 ref]
• Summary: Content of nitrogen as various amino and non-
amino substances was determined for blood meal, wheat, 
rolled what, barley, oats, and white soy beans. For white soy 
beans (Table 2, p. 2765), the following are the percentages 

of nitrogen as: ammonia, 10.12%; humin, 6.63%; arginine, 
12.67%; cystine, 0.67%; histidine, 5.77%; lysine, 6.14%; 
amino nitrogen in fi ltrate from bases, 49.79%; non-amino 
substances, 8.56%; total 100.35%.
 Table 3 (p. 2766) shows “The order of the feedingstuffs 
according to their increasing content of the different forms of 
nitrogen determined by the Van Slyke method and expressed 
in percentage of the total nitrogen of the feedingstuff.” White 
soy beans have a relatively high content of Arginine N, 
Histidine N, and Lysine N.
 These results do not agree well with those recorded by 
Nollau (1915), probably owing to differences in the details 
of procedure in the experiments; the authors did not remove 
the fat from the substances previous to the determinations, 
and the hydrolyzed solution was not fi ltered before removing 
the excess of hydrochloric acid or before determining the 
ammonia, total, and humin nitrogen. The high results for 
humin nitrogen are probably due, in part, to the presence of 
soluble carbohydrates during the hydrolysis of the proteins; 
cellulose also mechanically prevents the complete hydrolysis 
of the proteins. These high results for humin nitrogen 
constitute a source of error in the direct application of the 
Van Slyke method to feeding stuffs. Address: Dep. of Animal 
Husbandry, Univ. of Illinois.

1184. Nishimura, Torazô. 1915. Kôji-kin no chisso yôgen to 
shite “amino” san o kyôkyû suru baai to “peputon” a kyokyû 
suru baai to ni okeru “anmonia” seisei jôtai [Formation of 
ammonia when amino acid or peptone is used as a nitrogen 
source for koji molds]. Nippon Jozo Kyokai Zasshi (J. of the 
Society of Brewing, Japan) 10(7):33-37. [Jap]

1185. Nishimura, Torazô. 1915. Shina shôyu moromi oyobi 
shôyu no futsû seibun bunseki kekka [Analysis of the typical 
composition of Chinese moromi and shoyu]. Nippon Jozo 
Kyokai Zasshi (J. of the Society of Brewing, Japan) 10(5):1-
9. [Jap]

1186. Holde, David. 1915. The examination of hydrocarbon 
oils and of saponifi able fats and waxes. First English ed. 
Authorized translation from the 4th German ed., by Edward 
Mueller, Ph.D. New York, NY: John Wiley & Sons, Inc.; 
London: Chapman & Hall, Ltd. xv + 483 p. Illust. Index. 24 
cm. [4 soy ref]
• Summary: In Chapter 5, titled “Saponifi able fats,” soja 
bean oil is mentioned three times: (1) As a drying oil (p. 
287). (2) As one of various oils used to adulterate linseed oil 
(p. 356-57; soja bean oil has a hexabromide value of 7,2). 
(3) In a long table titled “Tabular view of properties of fats 
and oils–Vegetable semi-drying oils” (p. 364-65). The less 
common values are placed in parentheses. The values for 
Soja bean oil (Sojabohneol [sic, Sojabohnenöl] in German 
and Huile de soja in French) are: “Engler viscosity at 20ºC: 
8-9. Index of refraction at 15ºC: 1.4765 to 1.4775. Specifi c 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    584

© Copyright Soyinfo Center 2021

gravity at 15ºC: 0.9246 to 0.927. Solidifi cation point: -8 to 
-16ºC. Saponifi cation number: 191, 192.2 to 194. Iodine 
value–Of the oil: 130-135 (121-124)? Of the fatty acids: 
131? Reichert-Meissl value: 0.45 to 0.69. Acetyl value: Not 
given. Hehner value: 95.9 to 96.0, 94.2. Melting point of the 
fatty acids: 26-28ºC. Solidifi cation point of the fatty acids: 
23-24ºC, 16-17ºC. Behavior of the soap solution at 20ºC: Not 
given. Main components of the oil: 80 per cent liquid acids, 
70 per cent oleic acid, 24 per cent linolic [later linoleic], 6 
per cent linolenic acid, 0.2 to 0.7 per cent unsaponifi able. 
Reactions and other characteristics: Fairly good drying, 
about like poppy-seed oil.”
 This table contains similar information on many other 
oils, including peanut (arachis) oil, almond oil, sesame oil, 
rape (colza) oil, and hemp-seed oil.
 Note 1. This is the earliest English-language document 
seen (Nov. 2020) that mentions linolenic acid in connection 
with soybean oil.
 Note 2. David Holde (German) was born in 1864. 
Edward Mueller, translator (Asst. Prof. of Inorganic 
Chemistry, Massachusetts Inst. of Technology, Boston, 
Massachusetts), was born in 1883. Address: Prof., Dr., Sub-
Director of the Royal Bureau for Testing Materials of Berlin-
Lichterfelde, Docent at the Technische Hochschule, Berlin.

1187. Jacoby, Martin; Umeda, N. 1915. Ueber die 
Einwirkung von Serum und Aminosaeuren auf Ureasen 
[On the effect of serum and amino acids on ureases]. 
Biochemische Zeitschrift 68:23-47. [5 ref. Ger]
• Summary: A study of the result of soya urease on rabbit 
serum.
 Margarete Falk (1) working in this laboratory, found 
some time ago that the effect of the urease from soybeans 
is enhanced by the addition of rabbit serum, while the same 
serum has no effect on the urease of the acacia seed.
 Note: This is the earliest German-language document 
seen (March 2017) with the word Aminosaeure (amino 
acid) or the word Aminosaeuren (amino acids) in the title. 
Address: From the Biochemical Lab. of the Moabit Hospital 
in Berlin [Germany] (Aus dem biochemischen Laboratorium 
des staedtischen Krankenhauses Moabit in Berlin).

1188. Martindale, William Harrison; Westcott, W. Wynn. 
1915. The extra pharmacopoeia of Martindale and Westcott. 
16th ed. 2 vols. London: H.K. Lewis & Co., Ltd. See vol. I, 
p. 563, 849. Index. 17 cm. [14 ref]
• Summary: In Vol. I, the section titled “Oleum papaveris” 
(p. 562-63) is about “Suggested use of other oils to replace 
cod liver oil in malnutrition, phthisis and other forms of 
wasting disease.” “Several nutritive oils... which rank 
almost as high as Cod Liver Oil in Iodine values, suggest 
themselves as suitable for therapeutic use. These oils are 
used both medicinally and as foods...” A table shows each oil 
with its iodine value. Cod liver oil 126-66. Poppy seed oil 

138.1. Maize oil 111. Sunfl ower seed oil 136.1. Soya bean 
oil 122. Of these, poppy seed oil seems to be suited for use 
as an alternative to cod liver oil. Arachis oil, sesame oil, and 
henbane oil are also discussed briefl y.
 In the chapter titled “Supplementary list of drugs” is 
a long section (p. 805) on “Soya Bean.–Glycine Hispida 
(Leguminosae). This bean is extensively cultivated in China 
and Japan for human consumption and laterally in America 
and Europe, chiefl y as a forage crop, is eaten as a vegetable, 
in soups, sometimes picked green, boiled and served cold 
with a sprinkling of Soy Sauce, and sometimes as a salad. 
A favourite method of preparing in the East is to boil until 
soft and place the resulting mass in a warm cellar until it 
ferments,–the resulting ‘cheese’ being known as ‘Natto.’
 “Analysis of the bean calculated on water free basis, 
indicated 38.5% Protein and 20% fat. It is probably due to 
this large amount of easily assimilable Nitrogenous matter 
that the Chinese and other rice eating people require so 
little meat. It contains practically no Starch–the latter fact is 
said to be due to presence of a diastase in the bean capable 
of converting Starch formed, two-thirds into Sugar, one-
third into Dextrin. Has been used as an addition to ordinary 
diabetic dietary,–the beans may easily replace the Gluten of 
bread,–causes reduction in percentage of sugar (Lancet 1910, 
p. 1844). Soy Flour is even more serviceable, containing 
almost 1/3 more Protein than the bean, this being due to the 
removal of the fi brous hulls, which contain but little Protein 
(British Medical Journal Epitome 1911, p. 80).
 “The protein of the Bean is being extensively used in 
connection with the treatment of diabetes and malnutrition. 
Soya Bean Meal from which it is made must be carefully 
examined for the toxic Java Bean.–F.W. Crossley Holland 
(Pharmaceutical Journal and Pharmacist (London) 1912, 
p. 154). Soya Beans average 8 m.m. in length and 7 m.m. in 
breadth and 6 m.m. in thickness. They are roundly ovoid in 
shape and about 99% are pale yellow in colour–there being a 
few darker coloured, smaller and more elongated. Structure 
of the bean. Soya Bean Cake and Meal is enormously 
adulterated.–T.E. Wallis (Chemist and Druggist (London) 
1913, p. 278; Pharmaceutical Journal and Pharmacist 1913, 
p. 120).
 “E.S. Peck states Glycine Hispida has been used 
in clinical experiments for the splitting up of Urea into 
Ammonium Carbonate.
 “* Sarton is a preparation of the bean for use as a 
diabetic food.
 “Soya Oil has Iodine value 121 to 123. Cowie found 131 
(Chemist and Druggist 1910, p. 66). For further characters 
see (Pharmaceutical Journal and Pharmacist (London) 
1911, p. 407).” See also p. 563.
 In Vol. II, the section titled “Lecithin” (p. 76) states 
that it is a “Mono-amino Phosphatide” and contains a table 
listing the percentage of lecithin contained in 17 substances, 
including: Brain 160. Spinal cord 11.0. Nerve tissue (dry) 
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17.0. Kidneys 8.5. Egg yolk 12.0. Lupin seeds 2.0. Yeast 
(dry) 2.0. The soybean is not mentioned. A test of purity of 
lecithin made from fresh egg yolk, and the determination of 
lecithin in preparations are described.
 William Martindale lived 1840-1902. Volume I also 
discusses Gluten (p. 546–Synonym: Vegetable Albumin), 
Diabetic foods (p. 546-47, incl. starchless bread; soy is not 
mentioned), Oleum sesami Sesame Oil (p. 571; also called 
Benné oil, gingelli oil, teel oil), Arachis Hypogæa (p. 805; 
also called Pea Nut, Ground Nut, Goober Nut, Manilla grain 
[Manila grain], Chinese Almond).
 Volume II also discusses “glutin” (p. 86-89), proprietary 
medicines (incl. Ovaltine, and Pinkham’s (Mrs. Lydia E.) 
Vegetable Compound, p. 162-63). Address: 1. Ph.D., F.C.S.; 
2. M.B.Lond., D.P.H.

1189. Osborne, Thomas B.; Mendel, Lafayette B. 1915. The 
comparative nutritive value of certain proteins in growth, 
and the problem of the protein minimum. J. of Biological 
Chemistry 20:351-78. [24 ref]
• Summary:  In earlier publications, the authors have 
pointed out “the dominant importance of certain amino-acids 
in problems relating to the function of nitrogenous food 
intake in both maintenance and growth.” “The inequalities 
of different sources of protein in meeting the nutritive 
needs have been recognized in recent years by various 
investigators.” If protein intake is low, the “law of minimum” 
determines the amount of protein available for constructive 
functions. Adding cystine to certain foods, at once renders 
the ration decidedly more adequate for growth.
 A table (p. 361) lists the major protein of animal origin 
and of vegetable origin, including glycinin from the soy 
bean. The authors compare the effi ciency of these proteins 

for growth and maintenance. The problem of the “protein 
minimum” can be demonstrated by noting that “no amount 
of zein food, however large, will enable rats to maintain their 
nutritive equilibrium. A small addition of tryptophane will at 
once convert the ineffi cient food into a maintenance ration.” 
Many growth line graphs (growth curves) for rats on diets 
containing various protein sources are shown (p. 370-78). 
Also contains many tables (most untitled) showing results.
 Edestin, the main protein in hemp-seed, is used in 
numerous growth trials and discussed on pages 352, 355, 
361, 367, 369, and 371-77.
 Note 1. Edestin is a crystalline globulin that contains all 
the essential amino acids.
 Note 2. The ideas in this paper soon became the basis for 
the idea of protein complementarity and combining proteins 
to increase the quality of each one.
 Note 3. This is the earliest document seen (Dec. 2020) 
that mentions the “law of minimum” which means that the 
quality of a given protein is only as good as its limiting 
amino acid; one can increase the quality of that protein by 
adding the limiting amino acid or by combining it with 
a food containing an abundance of that amino acid. Soy 
protein has methionine and cystine as its two limiting amino 
acids; most cereal grains (such as wheat or corn) contain an 
abundance of methionine and cystine. Therefore combining 
soy and a cereal (as in a soy-fortifi ed corn tortilla or wheat 
chapati) greatly and very inexpensively increases the protein 
quality of the combination. Address: Yale Univ., Connecticut.

1190. Street, John Phillips. 1915. Commercial feeding stuffs. 
Connecticut Agricultural Experiment Station, Annual Report 
38:199-226. For the year ended Oct. 31, 1914. See p. 224-25.
• Summary: In the section titled “Ensilage corn, soy bean 
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fodder and soy beans” (p. 224-25) nutritional analyses are 
given of 19 samples of soy beans and 20 samples of soy 
bean fodder. Values are given for water, ash, protein, fi ber, 
nitrogen-free extract, and fat.
 The soy bean varieties are Ito San, Quebec 92, Quebec 
537, Kentucky, Medium Yellow, Manhattan, Ebony, Peking, 
Medium Green, Okute, Wilson, Arlington, Swan, Morse, 
Cloud, Mikado, Wing’s Mongol, and Jenkins’ Hollybrook. 
Address: Chemist in Charge, State Chemist, New Haven, 
Connecticut.

1191. Woll, Fritz Wilhelm. 1915. Productive feeding of farm 
animals. Philadelphia, Pennsylvania: J.B. Lippincott Co. xi + 
362 p. Illust. (96 in text). Index. 22 cm. Series: Lippincott’s 
Farm Manuals. [10 ref]
• Summary: Soybeans are mentioned on pages ix, 9, 11, 12, 
68, 90, 96, 114, 125, 127, 157, 161, 175, 176, 202, 221, 275, 
308, 327, 332, 337, 339, 340-43, 349, 350-52, 361.
 Chapter 1, “The composition of feeding stuffs,” contains 
a section on “Classifi cation of proteins” which states (p. 9): 
“Protein substances are generally classifi ed as (1) simple, 
(2) conjugated, and (3) derived proteins... b. Globulins 
are insoluble in water, but soluble in a 10 per cent sodium 
chloride solution. The globulins are abundant in plant 
materials and have been identifi ed in many seeds of plants. 
The following are present in the cereals and other common 
seeds: Maysin in corn kernels, edestin in corn, wheat, 
cotton seed, hemp and fl axseed, avenalin in oats, legumin 
and vicilin in leguminous seeds (peas, lentils, horse beans), 
glycin in soybeans, and conglutin in lupines.”
 Page 11: Concentrates (p. 11): “Peanut cake meal, 
containing about 48 per cent protein; cotton-seed meal and 
soybean meal, 40 to 45 per cent; gluten meal, 34 to 36 per 
cent; soybeans and linseed meal, 34 to 36 per cent; dried 
distillers’ grains, 32 per cent; malt sprouts and dried brewers’ 
grains, 26 per cent.”
 “Fats are organic compounds consisting largely of 
mixtures of fatty acids, combined with glycerine (so-called 
glycerides). The more common fats are stearin, palmitin, 
and olein... Lineoleic [sic, Linoleic] and linolenic acids are 
also found in the seeds of some plants, like fl axseed and 
soybeans; on exposure to the air in a thin layer, they take up 
oxygen and ‘set,’ i.e., they dry and harden. This difference in 
the behavior on exposure to the air is characteristic of drying 
and non-drying oils.
 A bar chart titled “Fats in common feeding stuffs, in 
per cent,” based on the ether extract of these foods, shows: 
Flaxseed 34%. Soybeans 17%. Dried distillers’ grains 12%. 
Cotton-seed meal 10%. Linseed meal 8%.
 A section on “The siloing process” states (p. 68): “From 
what has already been said, we should not expect that the 
siloing process will appreciably affect the digestibility 
of feeding stuffs, since the heat generated in the silo 
fermentation will rarely exceed 60ºC. (140ºF.). The following 

average digestion coeffi cients for three kinds of silage 
will show the infl uence of the siloing process as regards 
digestibility:” Included in the table are soybeans and soybean 
silage. The coeffi cient for the dry matter of both is 67%.
 Part II, “Description of feeding stuffs” begins with 
“Coarse feeds.” Chapter 12, “Green forage and hay crops,” 
begins with a section on “Pastures” which notes that in the 
Cotton Belt, the main grasses and clovers are “Cowpeas, 
Johnson grass, soybeans, Bermuda grass, crab grass, Japan 
and crimson clover.”
 The section on “Soiling crops” notes (p. 96): “Among 
crops that have proved satisfactory soiling crops may be 
mentioned: Indian corn, alfalfa, clover, vetch, sorghum, 
peas, oats, winter grains (cut before blooming), soybeans, 
cowpeas, rape, millet, etc.”
 The section on “Hay from leguminous crops” states 
(p. 114): “The most important species of legumes adopted 
for feeding farm animals are clover (red, mammoth, alsike 
{pronounced AL-sik}, white, crimson, Japan), cowpea, 
soybean (Fig. 15) vetch, pea, bean, beggar weed, and 
peanut.” A brief description is given of each in the following 
pages.
 “Soybean (Glycine hispida, Fig. 21) is of greater 
importance for seed production than for forage purposes, 
except in the South, where its value as a forage plant, for 
feeding green, as hay or as silage, is about as great as for 
production of seed. It is grown for the sake of the seed 
throughout the United States about as far north as corn will 
mature. In the Gulf States it will usually yield six to ten tons 
of green forage or silage to the acre and one and one-half to 
three tons of hay. Soybean fodder is a high-protein feed that 
can be produced under practically the same conditions as can 
Indian corn. The composition of the soybean plant is quite 
similar to that of alfalfa, as will be seen from the following 
table.” This table gives the composition of the soybean plant 
in the forms of green fodder, hay, straw, silage, and seed, 
compared with “Alfalfa hay.”
 Chapter 15, “Silos and silage,” says (p. 157): “The fact 
that corn silage is relatively low in protein has led to the 
suggestion that leguminous crops be placed in the silo with 
the corn. The most successful crops for this purpose are 
cowpeas or soybeans grown in the corn, both being cut for 
the silo at the same time. Cowpeas mature at about the same 
time as corn in the South, and furnish large yields of feed; 
they make a valuable mixed silage for southern stock farms. 
Soybeans may be successfully used for the same purpose 
and can be grown farther north; grown together with Indian 
corn, they make a good quality of silage that is considerably 
richer in protein than corn silage alone (p. 340).” Page 161: 
“Corn-soybean silage gave better results with dairy cows 
than straight soybean silage, in experiments by Professor 
Humphrey and the author at Wisconsin station (9).”
 In chapter 16, “The concentrates,” the section on 
“Leguminous and oil-bearing seeds” notes (p. 175): “The 
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leguminous seeds, like peas and beans, soybeans and 
cowpeas, are valuable concentrated feeds, and their use for 
feeding farm animals is increasing every year, as farmers 
come to realize their value and appreciate that they can 
greatly reduce their feed bills by growing high-protein forage 
and grain crops on their farms. At the same time the fertilizer 
bills may be reduced, since these crops render available 
for plant use the free nitrogen of the air through symbiosis 
with certain soil bacteria, and leave the soil richer in this 
expensive fertilizer element than it was before the crop was 
grown thereon (p. 113). These grains have a high digestibility 
and contain two or three times as much digestible protein 
as the cereal grains.” A table (p. 176) gives the chemical 
composition of four leguminous seeds: Canada fi eld pea, 
horse bean, soybean, and cowpea.
 The section on “Oil meals” states (p. 202): “Soybean 
meal is the ground residue obtained in the manufacture of 
soybean oil. The meal fed in this country is imported from 
either Japan, China, or Manchuria; so far as is known, none 
is manufactured here, although soybeans are now grown 
quite extensively in various sections of the United States. 
It is a valuable concentrate for farm stock, and is one of the 
richest nitrogenous feeds on the market, containing about as 
much protein and fat as cotton-seed meal (41.4 per cent and 
7.2 per cent, respectively); it has a lower fi ber content (5.3 
per cent) and a higher digestibility than this meal. According 
to Kellner, only 3.4 per cent of the protein is present in 
amide form, and the protein has a digestibility of 97.7 per 
cent. The soybean meal is, therefore, a highly digestible feed, 
well adapted for feeding young stock, dairy cows, steers, and 
other farm animals. It is fed in this country almost entirely on 
the Pacifi c coast, where it is used largely for poultry feeding. 
It makes a good substitute for linseed meal, pound for pound, 
for dairy cows, and is one of the most promising concentrates 
available for stock feeding; the only objection to its use, so 
far as is known, is its cost, which is, as a rule, considerably 
above that of linseed meal or cotton-seed meal.”
 Chapter 21, “Calf feeding,” says (p. 221): “Some feeds 
cannot, on the other hand, be used for calf feeding with skim 
milk, or must be fed with great care, for the reason that they 
tend to increase the danger of scouring; examples are cod-
liver oil, molasses, soybeans, and oil meal.”
 Chapter 23, “Feeding beef cattle,” states (p. 275): 
“Excellent forage crops, like alfalfa, cowpeas, velvet beans, 
sorghum, soybeans, etc., together with cotton-seed meal, 
are the main feeds which will enable southern farmers to 
raise and fatten beef cattle cheaply and which will lead to a 
gradual development of the cattle industry in the South.”
 Chapter 25, “Feeding swine” has a table (p. 308) titled 
“An approximate ration for pigs intended for breeding 
purposes” based on the elaborate system of Dietrich. The 
pounds of feed per 100 pounds live weight per day is based 
on the age of the pigs in months (2 to 8 months). Corn 
increases from 2.7 to 2.9. Soybeans (seed) from 0.4 to 0.7. 

Skim milk decreases from 6.0 to zero. Water varies in the 
range 4.4 to 9.2.
 Illustrations: (15) A soybean nitrogen factory (p. 114). 
(21) A fi eld of soybeans (p. 126). (32) Corn and soybeans 
grown for silage (p. 160).
 Note: Fritz Wilhelm Woll lived 1865-1922. Address: 
Prof. of Animal Nutrition, Univ. of California at Davis; 
formerly Prof. of Agricultural Chemistry, Univ. of 
Wisconsin.

1192. Rogers, L.A. 1916. Fermented milks. U.S. Department 
of Agriculture Bulletin No. 319. 30 p. Jan. 10. [77 ref]
• Summary: Contents: Introduction. Therapeutic value of 
fermented milk. Food value of fermented milk. The various 
forms of fermented milk: Cultures in tablet and capsule form, 
buttermilk (making buttermilk in the home), kefi r, kumiss, 
yogurt. Bibliography.
 “Therapeutic value of fermented milk: Fermented milks 
have been used since early times, but it is only within very 
recent years that physicians have become interested in the 
possibilities of their use for therapeutic purposes. Within the 
past 20 years there has been an increasing number of papers 
in the medical journals on this subject, and at one time the 
widespread interest in fermented-milk therapy was refl ected 
by the numerous magazine and newspaper articles on various 
phases of the subject. This interest was stimulated in a large 
measure by the work of Metchnikoff (1908). His views, 
which are set forth in some detail in Chapter V, “Lactic acid 
as inhibiting intestinal putrefactions,” of his book entitled 
The Prolongation of Life are looked upon by the more 
conservative investigators of this country as overdrawn and 
as unsupported by experimental evidence” (p. 2).
 “The particular bacterium which it is proposed to use 
in suppressing the putrefactive bacteria of the intestines is 
the organism commonly known as Bacillus bulgaricus, or 
the Metchnikoff bacillus” (p. 4). Address: Bacteriologist in 
Charge of Research Lab., Dairy Div. [USDA].

1193. Associated Press (AP). 1916. Nutrition–Find soja bean 
valuable food. Blockade against Germany shows its merits. 
Chinese have used it extensively for the last 2000 years and 
it possesses more universal usefulness than almost any other 
common article of diet. Los Angeles Times. Jan. 13. p. 13.
• Summary: London, Dec. 15.–Discussion of the food 
blockade against Germany has served to bring attention to 
the merits of the soja bean, to which is given up more than 
twenty-fi ve per cent. of the cultivated area in Manchuria. 
Although the soja is well known and highly regarded in 
Germany and the Scandinavian countries and is now second 
on the list of China’s exports, it has hitherto achieved 
small general reputation in the English-speaking countries, 
and even the latest dictionaries dismiss it with the brief 
description: An Asiatic leguminous herb, Glycine Soja, the 
seeds of which are used to prepare sauce called soy.”
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 The “fi rst important shipment to Europe was made in 
1908 by a British fi rm. The Germans almost immediately 
began to experiment with it and fi ve years later were 
using the major part of an importation estimated at over 
$200,000,000 a year.
 “The secret of the soja bean is its universal usefulness. 
A British government report gives the following list of soja 
products: ‘Vegetable food (like marrowfat peas); soups; meat 
substitutes; chocolate substitute; macaroni preparation; fl our; 
artifi cial milk; cheese [tofu]; coffee substitute; artifi cial horn; 
biscuit and food for diabetic patients; sauce; meal for cattle; 
oils, oil cake for fodder; fertilizer; beancake.’
 “The same report points out that the oil from the bean is 
used in the manufacture of the following articles: ‘dynamite 
and high explosives, soaps, linoleum, rubber substitute, 
margarine, paints, varnishes, toilet powder waterproof cloth, 
paper umbrellas and lanterns, salad oil, lubricants, lamp oil, 
preservative for sardines, substitute for lard.’”
 “There are three principal varieties of the bean–yellow 
or huangtou [huangdou], green or chingtou [qingdou], and 
black or wutou [wudou]. The yellow contains more nutritive 
ingredients than the others, and this is the variety almost 
exclusively used for export. The quantity of oil extracted 
from the beans runs as high as 10 per cent. of the total 
weight.
 “Sweden uses large quantities of the bean cake as food 
for milch cows; Denmark has a large pressing factory at 
Copenhagen; France has a factory built in Paris by a Chinese 
fi rm [Li Yu-ying]; and South Africa has recently begun to 
grow the bean in competition with the Manchurian farmers. 
Germany in 1912 rescinded her former import duty and 
installed reduction [crushing?] plants for the far-eastern 
vegetable products in all her oil mills, importing the beans 
directly from Vladivostok by the shipload.”

1194. Crowther, Charles. 1916. Composition, nutritive 
and manurial value of various farm foods. Third revision. 
University of Leeds and the Yorkshire Council for 
Agricultural Education, Publication No. 73. 2 p. Jan. 25.
• Summary: The fi rst table, titled “Food Ingredients,” gives 
the nutritional composition of many feeds, including: Soy 
bean cake (soya cake), soy beans, cottonseed cake (3 types), 
linseed cake, hemp seed cake, rape cake, earthnut cake 
(decorticated), coconut (copra) cake, palm-kernel cake, 
dried yeast, locust beans, wheat middlings (fi ne pollards), 
wheat sharps, wheat bran, maize germ meal, gluten meal, 
gluten feed, malt dust or coombs, etc. For each feed it gives 
the total nutrients, the digestible nutrients (both percentage 
in food), and albuminoid ratio in digestible matter. The 
last column is titled “Starch value, i.e. weights of Starch 
equivalent, for fattening purposes, to 100 lb. of the food of 
the composition given when added to maintenance ration 
(Kellner).” For example: Soy bean cake contains 88% total 
dry matter, 43% crude protein (albuminoid), 6% oil, 29% 

soluble carbohydrate, and 4% crude fi bre. Albuminoid ratio: 
1. Starch value: 68.
 The second table, titled “Manurial ingredients,” gives 
values for the same feeds in both “per ton” and “per cent.” 
For example: Soy bean cake contains (per ton/per cent): 
Nitrogen 154 lb/6.9%. Phosphoric acid (P205): 49 lb/2.2%. 
Potash (K20): 40 lb/1.8%. Lime (CaO): 6 lb/0.3%. The 
last column is titled “Estimated value of manure produced 
by consumption of one ton of the food (allowing half the 
nitrogen, three quarters each of the phosphoric acid and 
potash) (Hall & Voelcker’s Method).” Soybean cake is £2, 11 
shillings and 8 pence.
 A footnote states that the fi rst edition was published on 1 
Oct. 1908. Address: Univ. of Leeds, Leeds, West Yorkshire, 
UK.

1195. Cathcart, Gertrude Dorman. 1916. Nitrogen 
distribution in the tissues and some of the factors which 
infl uence it. Biochemical Journal 10(2):197-244. Jan. [74* 
ref]
• Summary: Page 205: “As Osborne and Mendel point out 
maintenance experiments alone are not suffi cient to solve the 
problem of the biochemical value of dietaries. An account 
appeared elsewhere [1912, 1] of an elaborate investigation 
which led to an extension of the list of proteins which were 
capable of supporting normal growth. The soy bean was 
the only member of the Leguminosae containing a protein 
which fulfi lled these conditions. Hordein and zein resembled 
gliadin in their inability to do so.” Address: Physiological 
Lab., Glasgow Univ. [Glasgow, Scotland].

1196. Puig y Nattino, Juan. 1916. El cultivo de la soya [The 
cultivation of soybeans]. Revista del Ministerio de Industrias 
(Montevideo, Uruguay) 4(19):78-91. Jan. [7 ref. Spa]
• Summary: Describes variety trials conducted in Uruguay 
using seeds supplied by the USDA. The varieties harvested 
in March 1915 included Peking, Arlington, Pinsu [Pingsu], 
Jaba, and Mammoth. A table (p. 79) shows that the yields 
of seed were very small, but that Mammoth gave by far the 
largest seed yield, 320 kg/ha. Discusses the many ways that 
soybeans (las habas de soya) are used as food in Japan, 
including soy sauce (Shoryu [sic, shoyu]), cooked whole 
soybeans, tofu or soybean cheese (Tofú ó Queso de habas de 
Soya), and soymilk. They used Mammoth variety soybeans, 
grown in Uruguay, to make soymilk. Seven tables (p. 84-90) 
give the nutritional composition of fi ve different soybean 
varieties tested in Uruguay, planted in 1914 or 1915. An 8th 
table (p. 91) gives the nutritional composition of soymilk.
 Note 1. This is the earliest document seen (May 2009) 
concerning soybeans in Uruguay, or the cultivation of 
soybeans in Uruguay.
 Note 2. This journal is published in Uruguay by the 
Ministerio de Industrias y Trabajo.
 Note 3. This is the earliest Spanish-language document 
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seen (April 2013) that uses the word Tofú or the term Queso 
de habas de Soya to refer to tofu. Address: Ing. Agrón., 
Director del Laboratorio Agronómico en la Inspección 
Nacional de Ganaderia y Agricultura.

1197. Street, J.P.; Bailey, E.M. 1916. Carbohydrates and 
enzymes of the soy bean. Analyst (London) 41:9. Jan. [1 ref]
• Summary: “(J. Ind. and Eng. Chem., 1915, 7, 853-858.)–
Calculated to a uniform moisture content of 10 per cent., the 
average analysis of a large number of samples of soy beans 
shows: Moisture, 10 per cent.; ash, 5.54 per cent.; protein (N 
x 6.25), 38.29 per cent.; fi bre, 4.46 per cent.; nitrogen-free 
extract, 26.64 per cent.; and fat, 14.89 per cent.; whereas 
an average analysis of commercial soy bean fl ours shows: 
Moisture, 5.1 per cent.; ash, 4.5 per cent.; protein, 42.5 
per cent.; fi bre, 3.7 per cent.; nitrogen-free extract 24.3 per 
cent.; and fat, 19.9 per cent. A sample of soy bean meal was 
fully analysed, and was found to contain 31.08 per cent. 
of nitrogen-free extract and fi bre. There were shown to be 
present in this 4.51 per cent. total sugars, 0.5 per cent. starch, 
3.14 per cent. dextrin, 4.94 per cent. pentosans, 4.86 per cent, 
galactan (less 0.24 per cent, due to raffi nose), 3.29 per cent. 
cellulose, 1.44 per cent, organic acids, and 8.60 per cent, 
waxes, colouring matter, etc. Of these constituents only the 
fi rst three–viz., the sugars, starch, and dextrin, amounting to 
8.15 per cent.–may be considered objectionable in a diabetic 
diet. The fi nely ground meal was extracted successively with 
boiling 95 per cent. alcohol, cold water, malt extract, 1 per 
cent. hydrochloric acid, and 1.25 per cent. sodium hydroxide. 
It was concluded that raffi nose was present from the 
behaviour of the extract with emulsin. The enzymes present 
include a protease of the peptoclastic type, a peroxidase, 
and a lipase. The presence of an active amylase has been 
corroborated. Negative results were obtained in testing for 
invertase and a protease of the peptonising type. Urease and 
a glucoside-splitting enzyme were not specially tested for, 
but were assumed to be present.”

1198. Lipman, Jacob G.; Blair, A.W. 1916. Factors 
infl uencing the protein content of soybeans. Soil Science 
1(2):171-78. Feb. [2 ref]
• Summary: This is a continuation of work begun in summer 
of 1914, an account of which was given in the Annual 
Report of the New Jersey Experiment Station for that year. 
Contents: Introduction. Series I: Rate of seeding. Series II: 
Can nodule formation be depressed? (by adding nitrogen to 
the soil). Series III: Varieties. Variety test of soybeans–Field 
experiment. Crop of 1915.
 The following 15 varieties were tested: Baird, Black 
Eyebrow, Claud, Ebony, Edna, Guelph, Hollybrook, Ito San 
(Plot 67), Manchu, Manhattan, Medium Yellow, Ohio 9035, 
Swan, Tarheel, Wilson. Table 4 (p. 175) shows (for these 15 
varieties) the grams of dry matter, percentage of nitrogen, 
and total amount of nitrogen in the green vines and pods, 

matured stems, and matured seeds. Five varieties show more 
than 6.5% of nitrogen in the dry beans: Manhattan (6.809%), 
Hollybrook (6.775%), Black Eyebrow (6.660%), Ebony 
(6.612%), and Swan (6.533%).
 Table 5 (p. 177) shows (for these 15 varieties) the yield 
of dry matter and nitrogen content of these soybeans (1915, 
calculated to acre basis). The three columns are: Dry weight 
of vines and pods (lbs), dry weight of shelled beans (lbs), 
and per cent nitrogen in shelled beans. Each of the three 
columns is divided into two parts: Limed, and unlimed. The 
two soybean varieties with the highest yields of dry weight 
of shelled beans (both limed) were Swan (1,278 lb) and Edna 
(1,240 l). Address: 1. Director; 2. Associate Soil Chemist. 
Both: New Jersey Agric. Exp. Station.

1199. Sinclair, John F. 1916. Recent observations in the use 
of soy bean in infant feeding. New York State J. of Medicine 
16(2):83-88. Feb. Summarized in J. of the Am. Medical 
Assoc. (1916) 66:841.
• Summary: “Dr. John Ruhrah of Baltimore [Maryland] to 
whom I am indebted for the above details [on the nutritional 
composition of the “Soy Bean” and “Soy Bean Flour”] was 
the fi rst to draw the attention of the medical profession in 
this country to the use of the Soy Bean in infant feeding. In 
1909, he presented his preliminary report before the Twenty-
fi rst Annual Meeting of the American Pediatric Society. 
Subsequently in 1910 and 1911, he published the results of 
further studies.
 “My own experience with Soy Bean began two years 
ago. I fi rst employed it because of its high protein and fat 
content as a weak gruel to replace barley water, tea, and 
other liquids, in gastrointestinal disturbances in an effort to 
check the weight losses which occur so frequently. In this, 
it has proved most effi cient. I have the records of 74 cases 
in which I have used Soy Bean in the wards of The Babies’ 
Hospital of Philadelphia during the past two summers. All 
of these babies were under three years of age and were ill 
with summer diarrhea: 32 were diagnosed gastro-enteritis; 28 
enteritis; and 12 ileo-colitis.
 “In 38 cases the condition of the patient on admission 
was noted in the records as varying from ‘bad’ to ‘dying’; 
while in 36 cases it is recorded as from ‘fair’ to ‘good.’”
 Of the 74 cases, 44 improved, 11 were unimproved, 
and 19 died. Details on each case are given in a semi-table 
format. Address: M.D., Philadelphia, Pennsylvania.

1200. Brill, Harvey C. 1916. The salicylic acid reaction of 
beans. Philippine J. of Science 11(2):81-89. March. [14 ref]
• Summary: “The bean is especially important since it not 
only furnishes food for man and beast, but enriches the 
soil in which it grows by taking nitrogen from the air and 
converting it into compounds available for plant growth. 
The Chinese and Japanese have recognized this fact from 
time immemorial, and their culture of the soy bean (Glycine 
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hispida) has assumed large proportions.” In 1914, the 
Philippines Islands imported 2,798,215 kg various species 
of dry beans [probably including some soy]; 63% by weight 
came from China, 17.9% from Japan, 14.9% of the United 
States, and 4.1% from Spain.
 Some varieties of soy beans, particularly those grown 
in Japan, contain a substance which is soluble in alcohol 
and ether, volatile in steam, crystallizable, and yields a 
violet coloration with ferric chloride in acid solution. The 
substance, which is probably Brand’s maltol, does not 
give a reaction with Jorissen’s test for salicylic acid (a red 
coloration when the solution is heated with potassium nitrite, 
acetic acid, and a trace of copper sulfate). It appears to be 
formed by enzymic action in the beans. Address: Lab. of 
Organic Chemistry, Bureau of Science, Manila, Philippine 
Islands.

1201. J. of the Board of Agriculture (London). 1916. The 
soya bean. 22(12):1286-87. March. Summarized in the 
Bulletin of the Imperial Institute. 1916. 14:293-95. [1 ref]
• Summary: “Experiments with soya bean cake tend to show 
that, when fed in moderation, it is a useful feeding stuff; 
otherwise it is apt to prove distinctly laxative. For this reason 
it is usually given along with undecorticated cotton cake. At 
present prices it is one of the cheapest feeding stuffs on the 
market. (See also p. 1277 of this Journal).” In 1912, some 
188,760 tons of soya beans were imported to England, worth 
£1,567,960. Imports were 76,452 tons in 1913, then 71,161 
tons in 1914, and 175,136 tons in 1915.
 Discusses early attempts to grow soybeans in Great 
Britain. “Previous to 1909 a few attempts had been made to 
grow the crop in England, but without any success; at best, 
the plants grew up to fl owering stage but formed no seed. 
About this time, with the object of securing the hardiest sorts 
in cultivation, the Board obtained from an experiment station 
in North Japan, seed of 16 varieties, together with a small 
quantity of soil in which the crop had been grown. These 
were sown at the Midland Agricultural and Dairy College 
and on the Cambridge University Farm. At both centres the 
results were similar–many of the varieties grew well, but 
none formed fl owers. Where the Japanese soil had been 
applied the nodule formation was all that could be desired, 
but where no inoculation had taken place, no nodules were 
formed.
 “In 1910 the Board obtained seed of several varieties 
from Manchuria. These were grown at the same centres as 
before. At the Midland College the crop grew vigorously, 
but formed no seed, while at Cambridge the plants ripened 
a small quantity of seed. This seed was sown in 1911, but 
the crop made little growth, and in spite of the hot season no 
seed was produced.
 “These results prove conclusively that the Japanese and 
Manchurian varieties hitherto tested cannot be relied upon 
to produce seed in this country. As the plant appears to be a 

very variable one, however, it is not impossible that a variety 
suited to conditions in this country may yet be produced.
 “In some experiments at Wye College, Kent, with seed 
supplied by the Macdonald College, Quebec [Canada], well-
fi lled pods were produced in 1910, from a variety known as 
“Early Tennessee,” when the soil was inoculated.
 “Apart from seed production the plant might have some 
value in this country as a forage crop. It appears to resist 
drought well, and is largely grown in the United States for 
green fodder, which appears to be liked by all classes of 
farm stock. In general composition the green plant resembles 
clover.” Address: London, England.

1202. Williams, C.B. 1916. Soy beans in North Carolina. 
Country Gentleman 81(14):738. April 1.
• Summary: A brief summary of the soybean situation in 
North Carolina, the amount produced, the uses to which it is 
put, and the value of the crop as imported into this country 
from East Asia.
 “During the past few years soy beans have almost 
replaced cowpeas as a summer legume in much of the 
eastern part of North Carolina.”
 “The soy-bean crop of North Carolina is probably 
larger than that of any other state in the Union. Last season’s 
production in a few counties in the eastern portion of the 
state was about 1,000,000 bushels. Hyde County with a total 
improved area of a little more than 37,000 acres produced 
from 200,000 to 300,000 bushels, the average yield ranging 
from thirty to forty bushels an acre.
 “Up to now, soy beans grown in the eastern section have 
been shipped to other sections for seed. At present, however, 
there is considerable interest in the establishment of factories 
to convert beans into meal and hulls.”
 “The meal has a high feeding value for livestock and has 
also great value as a fertilizing material. In this country the 
meal has been put up and distributed to a limited extent as a 
food for diabetics.”
 “The oil imported is used chiefl y in the manufacture of 
soft soap, lard [lard compounds, later called shortening], and 
butterine. It has value also in the manufacture of paints and 
varnishes as a substitute for linseed oil.”
 Note: This is the earliest document seen (May 2020) 
stating that soy-bean oil is used in the United States to make 
butterine [margarine]. This was probably due to the shortage 
of other oils during World War I. Address: Univ. of North 
Carolina.

1203. Kuraz, Rudolf. 1916. Ueber den Anbau einiger 
Oelpfl anzen: 4. Soja hispida Moench [On the cultivation 
of some oilseeds: 4. The soybean]. Pharmazeutische Post 
(Vienna; later renamed Pharmaceutische Post) 49(33):337-
39. April 22. [5 ref. Ger]
• Summary: Note: This is a good introduction to and 
summary of earlier publications on the soybean, with many 
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partial in-text citations.
 The soybean is above all an imported oilplant 
(Oelpfl anze). The seeds contain 13-22%, on average about 
16-18% oil (Sojabohnenöl), which is very similar to sesame 
oil. According to Dr. Petit, this oil in doses of 10 gm is said 
to be a mild laxative (Abführmittel). In contrast Dr. Bloch 
asserts that one can consume up to 100 gm of this oil at once 
without experiencing any laxative effect. Yet it is a fact that 
soy oil (Sojaöl) has been widely consumed in China since 
ancient times with no reported ill effects. This oil is also used 
in large amounts in England in the manufacture of margarine, 
soap and candles. Mixed with linseed oil it is used in making 
paints. It is also used for illumination (burning in lamps) 
and in the lacquer industry. The presscakes (Presskuchen) 
obtained in the production of the oil are used as a mass / bulk 
food (Massennahrungsmittel) or, when minced, a fertilizer.
 The greatest signifi cance of the soybean since ancient 
times in East Asia has been as a source of plant-based 
(Pfl anzliche) foods and condiments (Genussmittel).
 The soybean is a rich source of protein and oil. The 
protein content is about 35% and the fat content about 20%–
much higher than most other legumes. The soybean is also a 
rich source of minerals. And it is a better source of nitrogen 
compounds than meat, although its consumption may not be 
as widely enjoyed as that of meat.
 It can be used to make a type of cheese [tofu]. and it is 
widely appreciated by vegetarians.
 The most important foods and condiments made from 
the soybean are: Soymilk (Sojamilch), soy cheese (Sojakäse, 
in Chinese teou-fou, which is made from soymilk), soybean 
paste (Sojapastete) which is similar in taste and appearance 
to a liver paste, soy sausage (Sojawurst) which is made in 
much the same way as sausage, soy casein (Sojakasein) 
which is also made from soymilk, the Sojalit which is used 
as an isolated mass for electrical apparati, soybean fl our 
/ meal (Sojamehl), of a yellowish-white color is made by 
milling dehulled soybeans; for diabetics it is a food of the 
best type. It can be used to make soy bread (Sojabrot), as 
well as cakes and biscuits that are suitable for diabetics. 
Soybean coffee (Sojabohnenkaffee) is fairy well known.
 The seeds of the soybean (Die Körner der Sojabohne) 
fi nd many important uses mentioned by Prof. Fruwirth and 
Prof. Haberlandt. Mixed with wheat grits and potatoes, soy 
grits (Sojaschrot) give a preparation that is similar to Polenta 
and which Prof. Haberlandt called Sojenta.
 Of even greater signifi cance than these types of use 
that were mentioned briefl y for natural soybean seeds 
(Sojakörner) are the foods and delicacies (Genussmittel) that 
are to be prepared from fermented seeds which are used in 
China and Japan and in which all of the nutrients are already 
completely broken down (aufgeschlossen).
 Of these fermented preparations from the soybean 
(Soja), the butter-like seasoning “miso” and the liquid 
seasoning “shoyu” (“Schoyou”) have the top rank. “Miso” 

is one of the most important Japanese foods of all. It is very 
rich in protein and mineral components, and on top of that it 
is easily digestible. Some 30 million kg of it are consumed 
every year, and in some areas up to 120 g per person per day. 
(In Japan, soybeans {Sojabohne} are grown on an area of 
450,000 hectares according to Li-Yu-Ying. More than half 
of the entire harvest is used for the production of “miso”). 
“Shoyu” (Japanese, Chinese: Pek-sze-You) represents a thin, 
brown, and very salty sauce of a pleasant aroma which is 
already well enough known in Europe and particularly in 
England. It is produced only from yellow-seeded soybeans. 
Up to 720 million liters of “shoyu” are used up in Japan 
every year. The signifi cance of this food or luxury product 
(Nahrungs- bzw. Genussmittels) is evident from the fact 
that in Japan, 10,634 factories deal exclusively with the 
preparation of “shoyu”, of which in Nagasaki alone, ten 
factories produce a total of 1.2 million kg annually.
 However, the soybean is used to an extended degree not 
only for human nutrition, but also as fodder. Either the seeds 
are simply provided to the domesticated animals, for the 
most part coarsely ground (in geschrottetem Zustande) (and 
in Satsuma, Japan, even to horses), or else the entire plant 
is used as green fodder for the preparation of hay (soy hay 
{Sojaheu} has approximately the same nutritional value as, 
for example, alfalfa or clover) and for ensilage purposes, and 
particularly in the United States of North America [sic]. And 
even there, according to Fruwirth, coarsely ground soybeans 
are enlisted for pig fattening with excellent success.
 The pressing residues (soybean cakes 
{Sojabohnenkuchen}) represent a very precious concentrated 
feed and fattening feed for cattle and pigs which is also 
very usable for dairy cows (approximately 3/4 kg per head 
per day). Out of the nutrients that are contained in them, 
approximately 90% are nitrogenous substances, with 
approximately 90% of the fat and around 70% of the non-
nitrogenous extracts being digestible.
 Note: For those interested parties who would like to 
carry out a small agronomic trial on approximately 10 to 
100 square meters with the yellow-seeded soybean, the 
Committee for the State Support of the Cultivation of 
Pharmaceutical Plants in Austria (Komitee zur staatlichen 
Förderung der Kultur von Arzneipfl anzen in Oesterreich) 
at Trunnerstrasse Nr. 3, Vienna II will provide the quantity 
of seeds necessary for that as well as brief instructions for 
cultivation free of charge, under the condition that every 
participant in the trial keeps a record of the vegetation period 
on a form that is made available to him and sends the form 
fi lled in with data back to the committee by no later than the 
end of the year.
 Note: Translated by Philip Isenberg (MM, CT), Long 
Beach, California.

1204. Jenkins, E.H.; Street, John Phillips; Hubbell, C.D. 
1916. Tests of soy beans in 1915. Connecticut Agricultural 
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Experiment Station, Bulletin No. 191. 14 p. April. [2 ref]
• Summary: Contents: Yield of seed from new, unnamed 
varieties (planted 26 May 1915). Report on named varieties 
grown in 1915: Number of days to maturity, comparison of 
average yields in 1914 and 1915, comparison of varieties, 
comparison of yield of feed of soy beans, alfalfa and ensilage 
corn and of mixtures. Note on time of planting. Soy beans as 
green manure. Results of fi eld tests on soy beans (reported 
by many farmers in Connecticut). Directions for planting soy 
beans (incl. inoculation, forage, soiling). Soy beans as a food 
for diabetics.
 Tables show: (1) Twenty unnamed varieties. For each is 
given: number, date of blossom, days to maturity, yield. The 
yield ranged from 18.6 to 31.2 bu/acre (p. 3-4).
 (2) Soybeans tested at Mt. Carmel Field, 1915 (p. 6). 
The 18 varieties analyzed are: Ito San, Quebec No. 537, 
Medium Yellow, Quebec No. 92, Manhattan, Kentucky, 
O’Kute [Okute] Ebony, Medium Green, Wilson, Mongol, 
Morse, Mikado, Arlington, Swan, Peking, Cloud, 
Hollybrook. For each is given: Data regarding yield of forage 
(Days to maturity, water, protein, yield of fresh forage per 
acre, yield of dry matter per acre, yield of protein per acre), 
yield of seed per acre (pounds, bushels). The yield ranged 
from 29.0 bu/acre (Ebony) to 12.5 bu/acre (Cloud). The 
results of two years’ tests “indicate that Wilson, Ebony, and 
Cloud were in both years among the six which yielded most 
dry matter in the green forage.”
 (3) Yield and composition of mature soy bean forage, 
alfalfa, and ensilage corn. (4) Nutrients (stated in pounds) in 
one ton of ensilage corn, soy bean forage and mixtures of the 
two.
 Page 9: “Results of fi eld tests of soy beans–Accepting 
the offer made in Bulletin 185, twenty-one farmers received 
enough seed, chiefl y of the Hollybrook variety, to plant a half 
acre in 1915.
 “With the seed was sent to each a culture (Farmogerm 
from the Earp-Thomas Co. of Bloomfi eld, New Jersey) 
suffi cient to inoculate the seed.” The following farmers 
in Connecticut grew soy beans and reported their results: 
Harry S. Ferry (South Glastonbury). William Coleman 
(Westport). W.C. Robinson (Columbia). Thomas H. Williams 
(Southington). Albert T. Rowe (East Glastonbury). W.H. 
Brown (Easthampton). J.D. Kelsey & Son (Madison). Orrin 
Case (East Granby). N.E. Whiting (Norwich).
 Some interesting comments: “About one-third of our 
patch of 3/4 acre was nibbled off by woodchucks before we 
were able to control these...”
 “The inoculation was perfect. All roots were thickly 
covered with nodules, and the crop was a fi ne healthy green 
color and made a sturdy growth.”
 “We intended to put the main part of the crop into the 
silo, but put only about 2½ tons in, as our silo got full before 
we fi nished the piece.”
 “We also used a variety of soy bean, Harris’s Medium 

Early Green. We planted this variety in the hills with our 
silo corn, also in the hills with our Evergreen sweet corn, for 
forage, and were much pleased with that arrangement and 
also with that variety.”
 A photo shows a man standing in a fi eld of corn and 
soy beans at Mr. Carmel. Address: 1. Ph.D., Director of the 
Station and Treasurer; 2. M.S., Chemist in Charge; 3. Farm 
Manager. All: New Haven, Connecticut.

1205. Smith, Walter G. 1916. Soy bean: (a) its uses; (b) the 
action of its enzyme, urease, upon urea. Dublin J. of Medical 
Science 141(533):299-307. May 1. Third Series. (Chem. 
Abst. 11:1434). [2 ref]
• Summary: Includes a brief discussion of the food and 
industrial uses:
 “In China the bean cake is used as a fertiliser in sugar 
plantations and in the rice fi elds, and in Japan the cake is 
employed as manure for wheat and various other crops.
 “The ovoid seeds, which are extremely hard, contain 
a large amount of fi xed oil or fat, for which innumerable 
opportunities lie in wait,
 “The oil is valuable for lubrication of machinery; can 
be burned as lamp oil, used for preserving sardines, and in 
cookery.
 “Other applications of, the oil are in the manufacture 
of soaps, linoleum, margarine, paints and varnishes, and so 
forth. The beans are free from starch and sugar, and hence 
have been utilised in the treatment of diabetes. (Quoted in 
Lancet, January 15, 1916, from The Report of the Trade of 
the Union. S. Africa).
 There follows a detailed discussion of urease, “a specifi c 
ferment [later called an enzyme] operating exclusively upon 
urea.” “Urea was discovered in urine by Rouelle, so far back 
as 1783; and in 1828 Woehler astonished the chemical world 
by the announcement that urea could be artifi cially prepared 
from ammonium cyanate. At one stroke he broke down the 
barrier which had been believed to exist between inorganic 
chemistry on one side, and the chemical processes of animal 
life on the other.
 “From that time up to recently urea was associated in 
everyone’s mind with the animal kingdom exclusively. It is 
almost a shock to cherished beliefs to be told that we must 
now accept not only the occurrence of urea in plants, but 
also have to recognise the presence of a specifi c enzyme, or 
ferment, termed urease, which rapidly effects the conversion 
of urea into ammonium carbonate...” Address: M.D., Dublin. 
Ex-President, Royal Academy of Medicine, Ireland.

1206. Wegner, Ida. 1916. Ueber Anbau und Naehrwert der 
Sojabohne [On the cultivation and nutritional value of the 
soybean]. Deutsche Landwirtschaftliche Presse 43(37):328. 
May 6. [Ger]
• Summary: The high nutritional value of the soybean makes 
it necessary for more and more of it to be cultivated for the 
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well-being of the German people. It is actually astonishing 
that thus far, it has not been successful in taking on the place 
that it deserves in German gardens. Perhaps this is due to the 
somewhat harsh fl avor that is typical to the mature beans but 
which is completely lacking in the immature beans which in 
fact come into consideration fi rst and foremost as a food for 
humans.
 Mature beans come into consideration more as livestock 
feed, and for human nutrition only in the form of various 
processed products such as soybean meal, which is obtained 
from the whole bean, and Agumamehl [Aguma meal/fl our, 
a brand name] which is produced from partially defatted 
soybeans. Both soy meal and Aguma meal are suitable 
for the production of any baked goods and have already 
successfully made their way into many households. Aside 
from the two aforementioned types of fl our, soy fat and soy 
milk are also obtained from the soybean both of which are 
fi rst-class products, and everywhere that a test has been done 
with them, they have been esteemed for their full values. 
Furthermore, when the mature soybeans are roasted, they 
provide a tasty, easily digestible coffee.
 But let us fi rst return to the plant and to the immature 
fruit. The stem, leaves, and pods of the soybean are covered 
with rough hair. The leaves are trifoliate (dreizählig), the 
blossoms are axillary (achselständig), white, yellow, or 
purple; they sit on short, ramifi ed (verzweigt) stems and 
form for the most part four pods. The foliage of the soybean 
reaches a height of sixty to one hundred centimeters. The 
pods contain two to fi ve seeds. Several varieties of soybeans 
are distinguished, such as the green, black, yellow, brown, 
and white. The soybean is cultivated in China and Japan 
over large areas and is exported to Europe in great quantities. 
For our purposes, only the yellow soybean comes into 
consideration, the chemical analysis of which is composed 
as follows: 39 parts per hundred [pph] protein, 21 pph fat, 
25 pph carbohydrates, 5 pph ash. Because of its high protein 
content that is easily digestible, it is capable of almost 
completely replacing meat.
 For the kitchen, the beans are harvested as long as they 
are still young and tender but are still fully grown. Beans that 
cannot be evaluated right away are boiled in any canning pot 
and kept for the winter. The small germs of the soybeans, 
which as a rule are broken with the cooking and preserving 
and are unfortunately often discarded, yield a nice tasting 
salad when lightly boiled in salt water and prepared with the 
familiar ingredients.
 The cultivation of the soybean can already take place 
in April, and a new sowing can follow every fourteen days 
in order to always have young, tender beans for the kitchen. 
The soybean is not as sensitive to frost as its German 
sisters and withstands 1 to 1 ½ degrees of frost without 
suffering damage. The sowing takes place best in furrows, 
but the distance [between rows] should amount to 40 to 50 
centimeters. The further handling is as with other beans. 

The soybean loves light types of soils and fl ourishes best 
on a deep, humus-fi lled, sandy clayey, chalky, well-drained 
marshy soil that must be well loosened. It is particularly 
grateful for applications of lime. Cold soils that very much 
stick together (abbinden) have for the most part led to 
failure. But those who are subjected to such a cold, adhering 
soil in their gardens who nevertheless wish to cultivate 
this preferable vegetable are recommended to procure pure 
cultures of nitrogen-fi xing bacteria (Stickstoffbakterien) and 
to inoculate the sowing seeds with it, which will then on their 
part make the soil soft by attracting the nitrogen from the air 
and, through this, making the soil looser, which is a benefi t 
not only for the beans as the current fruit, but also that which 
will follow them. Like all other legumes, the soybean is a 
strong nitrogen accumulator (Stickstoffsammler). But it can 
primarily develop this property on a lighter soil, which it 
also improves through the nitrogen from the air. On a heavy, 
adhering soil, this work is made signifi cantly more diffi cult 
for it, and the attempt was made earlier on to improve those 
types of soils by covering heavy soils with light soils upon 
which legumes got on well, and thus where nitrogen-fi xing 
bacteria were present. This process was very quickly halted 
as laborious and costly, and science was successful in 
culturing the nitrogen-fi xing bacteria. The bacteria cultures 
are on the market as bacteria soil or as a liquid, and they 
can be obtained under the names “Azotogenimpfsstoff” 
[“Nitrogen Inoculant”] from Humann und Teissler in Dohna, 
district of Dresden, and as “Nitragin” from the biological-
chemical laboratory of Dr. A. Kühn in Bonn. It is well known 
that these inoculants are available for all legumes, and it 
must be indicated with a possible order for which species the 
bacteria cultures are desired. The application is extremely 
easy with the instructions that are enclosed.
 The leaves and stems are easily infested by aphids, 
and steps must be taken in a timely manner to kill them. 
Aside from the well-known copper-calcium or Bordeaux 
mixture (Kupferkalk- oder Bordelaiserbrühe), the fruit 
tree carbolineum (Obstbaumkarbolineum), quassia soap 
(Quassiseife), Paris green (Uraniagrün), and tobacco mixture 
(Tabaksbrühe), all of which fulfi ll their purpose, also to be 
taken into consideration are ladybugs as a natural enemy of 
the aphid, and it is a good thing to collect these pretty little 
beetles where they are found and to place them on plants that 
are covered with aphids. The cleaning will be a thorough 
one, since this little red-shelled beetle can demolish very 
enormous quantities. It is frequently also recommended 
to break off the crown as soon as the pods have formed, 
through which the infestation by aphids is to be avoided. To 
what extent this is correct is beyond my knowledge. But I 
do believe that the breaking off of the crown has a positive 
infl uence on the maturation process of the beans.
 The harvest of the ripe beans occurs by pulling up the 
plant. These are placed in small piles and need a long time to 
dry. Even if they already feel dry, there should not be a rush 
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to bring them in, because as a result of their high fat content, 
they heat up very easily if they are not completely dry. The 
dried plant of the soybean is an excellent feed for cattle and 
horses.
 Soymeal which is produced from the whole soybean 
and which contains 17.5 parts per hundred fat on average 
is produced by P. A. Kuhfuss Jr. in Wiesbaden and put on 
the market. Aguma meal, which is prepared from partially 
defatted soybeans, is produced in the Aguma Works 
(Agumawerke) of Thörl and Co. in Harburg an der Elbe, and 
the Soy Works (Sojawerke) in Frankfurt am Main produce 
the already mentioned excellent soy milk. Then there is also 
soy coffee, which may be had from Fischer und Bollmann in 
Dresden or can be obtained from the Soy, Malt, and Coffee 
Factory (Soja-Malz-Kaffeefabrik) of Dr. Richard Schröder 
in Zena-Ziegenhain. In addition, there is also the spicy, 
famous soy sauce which can be obtained from all of the 
better delicatessen shops. All of these lovely and nutritious 
foods come from the soybean which, in its unprepossessing 
appearance, is not at all viewed as being such a great 
treasure.
 Soy oil/fat is used for the most part in the fabrication 
of soap and margarine; but when it is refi ned, as an edible 
oil it confi dently meets the competition from any other oil 
of this type. Soy meal that has not been defatted has an 
average of 45 parts per hundred [pph] raw protein and 5 pph 
fat, the defatted meal has 47 pph raw protein and 2 pph fat 
(Continued).

1207. Wegner, Ida. 1916. Ueber Anbau und Naehrwert 
der Sojabohne [On the cultivation and nutritional value 
of the soybean (Continued–Document part II)]. Deutsche 
Landwirtschaftliche Presse 43(37):328. May 6. [Ger]
• Summary: (Continued): Since the soybean is for the most 
part capable of being enjoyed earlier in the spring than 
the potato, its cultivation is already recommended for that 
reason, because in the late spring, the old potatoes are often 
no longer good and the new ones are not yet mature. In that 
case, the soybean is quite well cut out to fi ll the gap of the 
potato as a basic food.
 The booklet Die Einführung der Soja, eine Umwälzung 
der Volksernährung [“The Introduction of Soy, a Radical 
Change in General Nutrition] by M. Fürstenberg that was 
recently published by the publisher Paul Parey, Hedemannstr. 
10 and 11, Berlin SW. 11 (price 1 German mark, cheaper 
with a volume purchase) is most warmly recommended to all 
those who are interested. By means of abundant documents, 
the author demonstrates that the soybean is quite well cut 
out to remedy the lack of human food and the shortage of 
animal feed in the current period of war. Furthermore, he 
provides full proof that the soybean is not just an extremely 
nutritious food as a substitute for the potato for the public 
that carries out hard physical labor which completely makes 
a substitute of meat and fat dispensable without having to 

fear malnutrition, but also that it is a desirable, fi ne-tasting 
and extremely digestible dish on every better table.
 The soybean has in fact been cultivated again and 
again in small quantities in some gardens, but now it is a 
sheer obligation to also cultivate it on large areas, because 
we have no species of vegetable or pulse, to say nothing of 
the potato, that is as rich in fat and protein as the soybean 
is. The soybean appears to already have found its deserved 
appreciation in Russia much more than here, since I was able 
to be completely convinced that our Russian prisoners who 
are employed here as estate workers (Gutsarbeiter) prefer to 
eat the soybean to any other pulse or any kind of vegetable. 
When cooked with potatoes, they yield a really ideal meal on 
meatless days.
 In the aforementioned booklet, the composition of the 
soybean is analyzed by means of several tables and the great 
difference is shown between it, the other pulses that have 
been cultivated thus far by us, and the potato, consequently 
positively compelling its cultivation.
 Furthermore, the book provides full proof that with us, 
the soybean not only thrives just as well as in China and 
Japan, but even much better. Because numerous trials have 
resulted in the fact that the reproduced seeds from the fi rst 
sowing turned out to be bigger and heavier than the original 
seeds that were imported, and that the capability for yield is 
in all cases signifi cantly higher than with French beans, fava 
beans, peas, and green beans. It is also immune to all fungi; a 
great advantage with the currently prevailing large number of 
fungal diseases.
 Today, every owner of a plot of ground has the 
obligation to the Fatherland to help to control the lack of 
food and animal feed with powerful hands; and how it is 
that he is capable of certainly and effectively doing this with 
the help of the soybean is taught to him by the booklet by 
Maurice Fürstenberg, which deserves the broadest possible 
distribution.
 Note: Translated by Philip Isenberg (MM, CT), Long 
Beach, California.

1208. Beille, L. 1916. Le Soja [Soya]. Gazette 
Hebdomadaire des Sciences Medicales de Bordeaux 
37(9):67-70. May 7; 37(10):73-76. May 21. [4 ref. Fre]
• Summary: “The question of the soybean (haricot Soya or 
Soja) reappears in our scientifi c and medical journals from 
time to time; the importance that this grain has acquired 
in the diet of the essentially vegetarian peoples of the Far 
East, and its richness in oil, albuminous materials, and 
minerals, have long called it to the attention of hygienists. 
Some authors have wanted to portray the soybean as an 
ideal food, a little jewel with a nutritive power comparable 
to that of eggs and meat; others have extolled the milk-like 
emulsion, obtained by grinding soybeans with water, as an 
advantageous substitute for cow’s milk.
 A factory, established on the outskirts of Paris, at 
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Vallées (Seine), was able to supply French consumers with 
fl our, cheeses [tofu], sauces, and many other soy-based 
preparations used in China and Japan.
 “Leaving aside the inevitable exaggerations that 
accompany a product which is new to us, but which already 
has an established reputation elsewhere, it is necessary to 
recognize that the chemical composition of the soybean is 
of real interest. The Parisian clientele promptly abandoned 
the sauces, cheeses, and milk made from soya, but they 
appreciated the sprouts, which are still selling well as 
vegetables in the markets of Paris and its suburbs; soy-based 
fl our and biscuits are very well adapted for use in diabetic 
diets.”
 The author then gives an overview of the soybeans from 
a medical viewpoint, including a brief history and review of 
worldwide production and nutritional studies. “In 1779 this 
plant was introduced to France and cultivated in Paris at the 
Jardin du Roi. Since that period, despite the laudable efforts 
of the National Society for Acclimatization, the cultivation 
of the soybean has not gone beyond botanical gardens and 
some experimental fi elds. Nor has it had any more success in 
England or Italy. However in North America it is cultivated 
in all the southern parts of the United States, but as a forage 
plant.”
 Through the merchant and importer Mr. A. Denis of 
Bordeaux, the author obtained two varieties of soybeans, 
one from Manchuria and one from Japan. He conducted a 
nutritional and microscopic analysis of these.
 The author concludes that the soybean has great 
potential as both a food and an in industrial uses, where the 
precipitated protein for example, can be used in place of 
milk casein to make Galalith, artifi cial ivory, glue, and paper 
coating.
 Part II of this article discusses more about the general 
nutritional value of soybeans. He then discusses soy fl our 
(farine de soja; he has a sample produced by the factory at 
Valées), soy milk (lait de soja), tofu (fromage de soja), shoyu 
and various soy-based sauces (such as Tao-Tjung of China, 
or Touong of Indo China).
 “In summary the soybean is of great interest from the 
industrial point of view. The place that it occupies in the oil 
mills of Europe is already important... Its oil, for food or 
industrial uses, and its by-product, soy casein, are likely to 
receive a host of diverse applications. On the other hand, the 
future of the soybean as a food substance in Europe would 
seem to be more modest: its disagreeable taste removes it 
from daily consumption and enables it to be used only as an 
ingredient in mixtures.”
 “If, in Europe, with a few reservations, we can include 
soya in the diet of healthy people, then there will be even 
stronger reasons to give it to sick people. At fi rst glance 
soya, which is rich in fats and protein, with little or no 
carbohydrates, appears to be a food of choice for diabetics. 
And we must recognize that it has attained the greatest 

success among these sick people. But, here again, it would 
be appropriate to give soya in the form of rusks/zwieback 
(biscottes), or mixed with vegetables or fruits; if it is not 
tolerated by sick people in these forms, then we should not 
hesitate to stop using it.” Note: In Europe, rusks are widely 
given to sick people, like chicken soup in the USA. Both 
are considered to be good medicinal foods that are easy to 
digest. Address: Professeur â la Faculté de médecine et de 
pharmacie de Bordeaux.

1209. Kellogg, John Leonard. Assignor to Kellogg Toasted 
Corn Flake Company (Battle Creek, Michigan). 1916. 
Manufacture of a food product. U.S. Patent 1,189,128. June 
27. 1 p. Application fi led 19 Nov. 1915.
• Summary: “My invention relates to the manufacture of a 
new food product made from the soy or soja bean.” It “is 
particularly adapted to be used as a diabetic food by mixing 
it with water or milk.”
 To make the powdered product, soybeans are soaked, 
dried, dehulled in an ordinary scouring device using the 
brush method, roasted in an ordinary roaster to a dark brown 
color, then ground to a fi ne powder, which “tastes and smells 
very much like peanut meal, but is quite dry.
 “In making my improved butter for spreading over 
crackers, bread, etc., as peanut butter is used, I mix the fi nely 
powdered product of the above process by preference with a 
good grade and suffi cient quantity of peanut oil... to give the 
product the texture and appearance of peanut butter.
 “The fi nal product is used as peanut butter is used, and 
may be mixed with peanut butter in any desired proportions, 
as the two blend admirably and improve the fl avor each of 
the other. The soy beans contain much more protein than 
peanuts and my fi nal product is, therefore, very desirably as a 
dietetic food.
 “The powdered product, before mixing with the oil, 
can also be used as a diabetic food, by mixing it with 
water or milk, and on account of its high protein value and 
low starch composition, it makes an admirable food for 
persons suffering from diabetes or for babies who require an 
excessive amount of protein.”
 Note: This is the earliest document or patent seen 
(Dec. 2012) that mentions soynut butter (powdered or 
regular–although the word “soynut” is not used) and the 
earliest document seen that mentions work by a Seventh-day 
Adventist with soybeans or soyfoods.
 Note 2. This is the earliest English-language document 
seen (Dec. 2012) that mentions soynut butter, which it calls 
“my improved butter for spreading over crackers, bread, etc., 
as peanut butter is used...”
 Note 3. According to the book titled The Kelloggs in 
the Old World and the New, by Timothy Hopkins (1903, San 
Francisco), John Leonard Kellogg was the second child of 
Will Keith Kellogg (who was the brother of Dr. John Harvey 
Kellogg and who founded the Kellogg Toasted Corn Flake 
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Co. in 1909; Will Keith made Corn Flakes into a famous 
product). John Leonard Kellogg was born on 23 Aug. 1883 
in Battle Creek, Michigan. In 1903 Will Keith Kellogg had 
been vice-president and manager of the Modern Medicine 
Publishing Co. for ten years, and of the Sanitas Nut Food 
Co. for seven years. Address: Battle Creek, Calhoun County, 
Michigan.

1210. Hartford Courant (Connecticut). 1916. Soy beans in 
Connecticut. June 29. p. 8.
• Summary: “Of late years some farmers in Connecticut 
have experimented somewhat in the cultivation of soy beans, 
partly because of their value as a forage and partly because 
of the fact that they are rich in nitrogen and are, therefore, of 
value to the soil. The Connecticut Agricultural Experiment 
Station last year did somewhat to encourage the farmers of 
the state to raise the legumes and sent twenty-four farmers in 
various parts of the state enough seed to plant half an acre.
 “The station has now issued a bulletin [No. 191] giving 
the results of the tests made by the twenty-four...; in two 
cases weeds sprang up and choked the soys and in several 
cases woodchucks and deer practically ruined the crop. More 
than three-quarters of the tests, apparently, were successful. 
The farmers in their reports agree on one thing, that live 
stock takes to the feed readily.” Soy beans are a good “food 
for diabetics inasmuch as the beans are rich in protein and 
contain only traces of starch. It is good news; if they are 
edible the farmers should raise them right away. There are so 
many things that are absolutely out of reach of the average 
man’s purse that the addition of even a stock food which 
would be moderate in price would be welcome in many 
larders.”

1211. Stockman, Stewart. 1916. Cases of poisoning in cattle 
by feeding on meal from soya bean after extraction of the oil. 
J. of Comparative Pathology and Therapeutics 29(2):95-107. 
June 30.
• Summary: Note: This is the earliest report seen (April 
2016) of what later would be known as the Duren disease, 
and was found to be caused by soya bean meal extracted 
with trichlorethylene [trichloroethylene] solvent.
 Contents: Introduction. Symptoms. Post-mortem 
appearances. Experiment I–Heifer 312. Experiment II–
Heifer 313. Experiment III–Heifer 316. Experiment IV–Ewe 
56. Experiment V–Pig 2233. Experiment VI–Pig 2232. 
Experiment VII–Heifer 314. Experiment VIII–Heifer 315. 
Experiment IX–Guinea pig. Experiment XI–Guinea pig and 
rabbit. Experiment XII–Heifer 313. Experiment XIII–Heifer 
309. Experiment XII–Heifer 321.
 Tables: (1) Percentage of constituents of soya bean 
(on a dry matter basis; divided into total and digestible). 
Albuminoids 36% vs. 28.5%. Oil 17% vs. 15.5%. 
Carbohydrates 26%. Fibre 5% vs. Carbohydrates and Fibre 
20%.

 (2) Important particulars in relation to eight of the 
farms upon which the disease occurred. The 8 columns 
are: Farm number. Date began to feed soya. Amount daily 
(lbs) Date discontinued feeding. Duration of feeding (days). 
First case appeared after (days). Last case appeared after 
(days). Remarks, e.g. “Last case 21 days after soya was 
discontinued. Died.”
 (3) Important particulars available in relation to 46 
individual animals on the various farms. The 4 columns are: 
Animal no. (1-46). Duration of feeding (9 days to 71 days). 
Amount consumed (27 lb to 213 lb). Remarks (all in exactly 
the same sentence with only the number of days changed. 
e.g. “Became ill 21 days after soya was discontinued”).
 This is a well-documented study of bovine mortalities 
which occurred fi rst among 54 cows in 1912 in southern 
Scotland, and of experimental feeding tests from which 
it was concluded that soya bean meal extracted using 
trichlorethylene solvent is toxic to cattle. Post-mortem 
examinations showed haemorrhages [hemorrhages] 
throughout the carcasses. Apparently at least 150 lb of the 
toxic meal must be consumed by the cattle before symptoms 
are likely to occur.
 This article begins: “Several members of the Order 
Leguminosæ, to which soya belongs, have poisonous 
properties. There can be little doubt, however, about the non-
poisonous character of soya, as it has formed an important 
article of human food for many years in the East, and of late 
years has been widely used in the feeding of stock in all parts 
of the globe.”
 Page 96: “The soya meal which has been chemically 
extracted contains about 2 per cent. of oil, but the proportion 
depends upon whether the method of extraction is good or 
bad from a manufacturer’s point of view, the object being to 
extract as much as possible.
 “Extracted soya, whether in the form of meal or cake, 
has been widely used for the feeding of stock. The solvent, 
or extracter, generally used has been naphtha, and, so far as 
report goes, the residue has been used without accident, and 
has been highly appreciated by stock-owners.
 “A certain time ago it was reported to the Board of 
Agriculture and Fisheries that a good many deaths amongst 
cows had occurred in a district in the south of Scotland. It 
was found on inquiry that no less than sixty-seven cows 
on nine different farms had shown visible and defi nite 
symptoms of disease. Fifty-four of these died and thirteen 
recovered...”
 Page 98: “All the animals had been receiving a ration 
of extracted soya bean meal or cake, and the various 
owners, who amongst themselves had naturally discussed 
the extraordinary happening, were almost unanimous in 
attributing the trouble to the soya. They had fed soya for 
months with great benefi t, but their idea was that a recent 
consignment must have contained [with] some other grain of 
a poisonous nature. It might here be stated, however, that the 
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feeding material was examined at the Government Chemical 
Laboratory for evidence of poisonous seeds, such as castor, 
but the result was negative.
 “Although no other cases of the kind were reported to 
the Board, it was learned that others had occurred in other 
parts of Great Britain, and that soya cake and meal had been 
used for feeding.”
 Page 100: “It would seem... that a certain amount [of 
extracted soya bean cake or meal], approximately 150 lbs. 
and upwards, must be consumed before the symptoms are 
likely to appear.” Page 106: “Conclusions: The following 
conclusions and considerations arise from the foregoing 
experiments and observations:
 “1. The cases produced at the laboratory by feeding on 
extracted soya cake and meal are identical in symptoms and 
post-mortem lesions with the cases occurring in the fi eld 
amongst cattle which were fed on similar material.
 “2. In both cases the animals were receiving other food-
stuffs (some went out to grass). This discredits the possibility 
of the trouble being due to a defi ciency in vital constituents, 
as in the scurvy type of disease.
 “3. In both cases the trouble sometimes did not show 
itself for one or two weeks after the extracted soya meal or 
cake had been discontinued and the animal had been turned 
out to grass. This is a curious feature, and points to the 
poison being one which takes some time to act, although a 
poisonous dose is present in the system. It might also mean 
that the actual poison is manufactured inside the animal by a 
slow process from extracted soya (see also 4).
 “4. The extracted soya in no case (practice or laboratory) 
produced a sudden effect; in all a considerable amount was 
consumed, and a considerable time elapsed before signs 
of illness appeared. The smallest amount consumed at the 
laboratory before disease began was 122 lbs. (thirty-six 
days); the shortest time in which disease appeared was 
twenty-nine days (201 lbs.).
 “5. No species other than cattle suffered from feeding on 
this meal or cake, either in practice or at the laboratory.
 “6. The very high temperature (106º to 109ºF.) 
accompanying the illness seems to exclude the ordinary 
poisons, but does not exclude a poison of the ricin class. 
Specifi c bacterial infection was excluded by test inoculations, 
microscopical and bacteriological examinations, and by the 
fact that a sterilising temperature was used in the process of 
manufacture. No castor seeds could be traced in the meal.
 “7. From. inquiry (very wide) whole soya bean is not 
poisonous.
 “8. From inquiry amongst manufacturers there is plenty 
of evidence that soya extracted with naphtha does not cause 
poisoning, and it would appear that trouble followed the use 
only of soya extracted with trichlorethylene.
 “9. Trichlorethylene itself, however, is not poisonous 
when given to cattle in comparatively large doses–1 to 3 
ozs., and for long periods. It may be: (a) that the products 

from trichlorethylene obtained by heat are poisonous (this 
is doubtful); (b) that the trichlorethylene in contact with the 
soya and heat used to drive off the former forms a poison; 
or (c) that some of the trichlorethylene was impure and 
contained other bodies.
 “10. It would appear from what occurred in practice that 
all bovines are, at least, not badly affected by the poison. On 
nine premises upon which trouble occurred the percentage of 
visibly affected varied from 1 to 19 per cent.–average, 10 per 
cent. The farmers thought, however, that the other animals 
suffered also, though not visibly. It is not improbable, of 
course, that this was so (see also Experiment III.), and that it 
was only the very badly affected which were taken as being 
ill. Amongst the visibly affected the death-rate varied from 6 
to 100 per cent.–average, 84 per cent. It is possible, having 
regard to the above, that the poison is one against which a 
certain amount of immunity can be acquired, as in the case of 
ricin, but such an immunity did not show itself in Heifer 313.
 “11. If it be that, in order to obtain a poisonous quantity 
of the active agent, some 200 lbs., or more, of the material 
must be extracted, it would hardly seem to be a process 
which could be undertaken in an ordinary laboratory, but 
would require a small manufacturing plant.
 “12. If it be that the active agent is elaborated from the 
extracted soya in the digestive organs of bovines the problem 
of isolation becomes still more diffi cult.
 “13. If 12 be assumed, the most promising method of 
search might be to produce cases experimentally, and then 
try to extract a poison from the organs.
 “14. Extracted soya meal constitutes an excellent 
auxiliary food-stuff for cattle, but it is inadvisable to use 
trichlorethylene as the extractor [solvent].”
 Note 1. This is the earliest document seen (Nov. 2020) 
that mentions trichlorethylene (p. 104), regardless of 
spelling, as a solvent for extraction of soybeans; it is also 
said to be a cause of cattle poisoning, but only under certain 
conditions.
 Note 2. This is the earliest English-language document 
seen (Sept. 2016) that mentions trichlorethylene–spelled 
exactly this way. The spelling later came to be standardized 
as “trichloroethylene.”
 Note 3. Previously, naphtha had generally been used 
as the solvent during extraction. Trichloroethylene is a 
nonfl ammable liquid whose chemical formula is C2HCl3. It is 
used primarily as a solvent, and in dry cleaning and removal 
of grease from metal. According to Webster’s Dictionary, the 
term trichloroethylene was fi rst used in about 1919. Address: 
Sir, Board of Agriculture and Fisheries.

1212. Forbes, E.B.; Beegle, F.M. 1916. The iodine content 
of foods. Ohio Agricultural Experiment Station, Bulletin No. 
299. p. 487-546. June.
• Summary: Two tables (p. 519, 540) show that various 
samples of soybeans contain little or no iodine. The 
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following soybean varieties and their sources are listed: 
No name (North Dakota), Austin, Hollybrook (Texas), 
Hollybrook (Connecticut), Ito San (Arkansas), Medium 
Green (Ohio). Address: Wooster, Ohio.

1213. Dyer Packing Co. 1916. Better beans at lower cost: 
Dyers Pork and Beans with Tomato Sauce (Ad). Chicago 
Daily Tribune. July 2. p. 10.
• Summary: This is a large and prominent display ad. An 
illustration at the upper left shows a hand holding a sheet of 
paper titled “The United States government’s estimate of the 
value of the soja beans as a food for mankind.” It states: “In 
‘Farmers Bulletin’ No. 121, issued Nov. 19, 1906, prepared 
under the supervision of the Offi ce of Experiment Stations, 
on pages 12 and 13, an account of Soja Beans is given, and 
the statement made that ‘In the Orient this bean, and the 
various food products made from it, are so largely consumed 
that it is perhaps the most important food plant next to rice.’
 “On page 19 of this Bulletin we fi nd a comparison of 
the Food Values of various food materials,...” A comparison 
of the nutritional composition of navy beans, soja beans, 
potatoes, wheat fl our, lean beef, milk, and eggs is given. Soja 
beans have the highest content of protein (34.0%, followed 
by navy beans at 22.5%), fat (16.8%, followed by eggs at 
10.5%), ash [minerals] (4.7%, followed by navy beans at 
3.5%), and food value per pound (1,970 calories, followed 
by wheat fl our at 1,650 calories).
 Two more quotations are then given [from: Morse, W.J. 
1915. “Soy beans in the cotton belt.” Special (USDA Offi ce 
of the Secretary). 6 p. Jan. 12 [No. 21]. See p. 6]: “Although 
Soja Beans have attracted attention from time to time in the 
U.S., thus far they have been but little used.”
 “The numerous ways in which the Soja bean can be 
prepared as human food should encourage its use. The green 
bean when three-fourths to full grown has been found to 
compare favorably with the butter or Lima bean. The dried 
beans are used like the fi eld or navy bean in baking or in 
soups... Soja bean meal or fl our may be used as a constituent 
of biscuits, muffi ns, and bread.” Note 1. The actual text in 
Morse’s publication uses the word “soy” instead of “Soja.”
 At the lower right of the ad is an illustration of a can of 
these beans. An attractive, well-dressed lady is seated on the 
lower inside curve of the letter “D” (for Dyer) holding op a 
can of the beans in her left hand.
 The main large, bold text at the top of the ad reads: 
“The amazing popularity of Dyer’s Beans, as compared with 
the many old established brands, is due to the fact that they 
are Better Beans at Lower Cost. Dyer’s beans are entirely 
different from any others ever put into tins. In that difference 
lies the secret of their goodness. Dyer’s beans are a delicious 
and highly digestible combination of the fi nest hand-picked 
select Navy Beans and the nutritious Soja Beans from the 
Sunny Southland.
 “Note from the government report quoted... that Soja 

Beans contain 50 per cent more protein than Navy Beans. It 
is protein that builds and repairs body tissue and furnishes 
energy.
 “Note also that Soja beans contain nine times as much 
fat as Navy Beans. This is also a valuable food element. 
But Soja beans contain little more than one half as much 
carbohydrates as Navy Beans. It is the carbohydrates or 
starchy content which is the least easily digested element in 
Navy Beans.”
 “The three points of superiority of Dyer’s: More food 
value, weight for weight. A larger can for the same price. 
Better fl avor and digestibility.” Note 2. There is a remarkable 
emphasis on providing nutritional information in this ad. 
This company would continue to advertise this product in 
large, prominent ads in this paper for about the next year; 
each ad would have a different slogan and design, but with 
much continuity of message and general design. Address: 
Vincennes, Indiana.

1214. Armsby, Henry Prentiss; Putney, Fred Silver. 1916. Net 
energy values for ruminants: Net energy values of American 
feeding stuffs. Pennsylvania Agricultural Experiment 
Station, Bulletin No. 142. 20 p. July. [2 ref]
• Summary: This bulletin is divided into two parts. Soybean 
are mentioned in various places in a long table in part II (p. 
15-20). This table, titled “Average dry matter, digestible 
crude protein, digestible true protein, and net energy 
values per 100 pounds for ruminants,” is based on research 
published in the 15th edition of Feeds and Feeding, by 
Henry and Morrison (1915, p. 633-66). Values are given 
for soybeans as follows: Dried roughage–Hay and fodder 
from legumes: Soybeans (p. 17). Fresh green roughage–(1) 
Green legumes: Soybeans (all analyses), soybeans in bloom, 
soybeans in seed (p. 18). (2) Silage: Soybeans (p. 18). 
Grains–Leguminous seeds: Soybean (p. 19). By-products–
Oil extraction: Soybean meal (fat extracted) (p. 20).
 Values are also given in this table for: Alfalfa, cowpeas, 
peanuts, peanut cake, gluten feed, gluten meal (from starch 
manufacture). Address: State College, Centre County, 
Pennsylvania.

1215. Putney, Fred Silver; Armsby, Henry Prentiss. 1916. 
Computation of dairy rations. Pennsylvania Agricultural 
Experiment Station, Bulletin No. 143. 24 p. Aug.
• Summary: In table 4, “Convenience table for computing 
grain mixtures,” soybeans are listed under leguminous seeds 
(p. 12). The digestible true protein and energy are given in 
25, 50, 100, 200, and 300 lb of soybeans.
 Soybeans are mentioned in various places in table 
5 titled “Average dry matter, digestible crude protein, 
digestible true protein, and net energy values per 100 pounds 
for ruminants” (p. 21-24). This table is based on research 
published in the 15th edition of Feeds and Feeding, by 
Henry and Morrison (1915, p. 633-66). The contents of 
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this table are identical to those of the previous bulletin (No. 
142; July 1916, titled “Net energy values for ruminants,” 
by Armsby, Fries, and Putney). Address: 1. Acting Head 
of Dairy Husbandry Dep., Milk Production, State College, 
Centre County, Pennsylvania.

1216. Dyer Packing Co. 1916. Uncle Sam analyzes soja 
beans: Dyer’s Pork and Beans with Tomato Sauce (Ad). 
Chicago Daily Tribune. Sept. 1. p. 8.
• Summary: Dyer’s 13th prominent display ad. A table from 
“Farmers Bulletin’ No. 121, issued by the United States 
Government” [Nov. 19, 1906] compares the nutritional 
composition of navy beans, soja beans, potatoes, wheat 
fl our, lean beef, milk, and eggs. Soja beans have the highest 
content of protein (34.0%, followed by navy beans at 
22.5%), etc. Note: See Dyer’s ad of 2 July 1916.
 “The bulletin also states that in the Orient the Soja Bean 
is ‘the most important food plant next to rice.’ Only one 
packer has solved the problem of canning Soja Beans.” An 
illustration shows the can. Address: Vincennes, Indiana.

1217. Ritchie, D.F. 1916. Synthetic milk. Pharmaceutical J. 
and Pharmacist (London) 97(2,759):244. Sept. 2. [1 ref]
• Summary: The author is writing in response to the article 
by Mr. F. Golby in the Aug. 26 issue of this Journal. “I have 
not seen the preparation to which he refers [Solac], but some 
years ago I experimented a good deal in trying to make a 
milk from Soya beans. This is quite easily done by grinding 
up the raw beans with a small proportion of water at a time, 
then adding suffi cient water to make a uniform emulsion. 
A quite palatable milk is the result, which will keep good 
for several days.” The author did not heat or cook the milk 
he obtained, believing that some “ferment” in the beans 
might be destroyed. When his raw soymilk was consumed, 
he observed that “it causes very great fl atulence and 
disturbance. If boiled or used in cooking this effect would be 
minimised to a certain extent.” This should “be a subject for 
careful investigation before being administered in a raw state 
to infants or invalids.” Address: Ph.C., Newport, I.W. [Isle of 
Wight].

1218. Pharmaceutical J. and Pharmacist (London). 1916. 
Synthetic milk. 97(2,762):297. Sept. 23. [1 ref]
• Summary: This is a long summary of an article that fi rst 
appeared in the Prescriber (vol. x, No. 115, p. 80) and which 
was in response to two earlier articles in the Pharmaceutical 
J. and Pharmacist (Aug. 26 and Sept. 2). “The development 
of synthetic milk on practical lines is due, it appears, to the 
researches of Mr. W.J. Melhuish, who was devised several 
processes which are protected by numerous patents all over 
the world. His earliest work was on the soya bean. Soya milk 
can only be made profi tably on the large scale.”
 A detailed description of the process for making Solac 
from pale yellow soybeans is given. After soybeans are 

ground to a coarse fl our and stirred vigorously in an alkaline 
water, the milk is fi ltered from the undissolved residue 
[okara]. The “next process is the separation of the oil; this 
requires great care, as the oil is nauseous to the taste, and, 
however carefully it is removed, will still leave a fl avour 
in the milk. Certain oils are then added, such as arachis 
and sesame oils, to make up the synthetic cream content.” 
Some sugar (dextrin) and the remaining salts are then added. 
“Emulsifi cation is then completed in a vacuum pan, which 
gets rid of the greater part of the fl avour and whitens the 
milk. A special strain of lactic bacillus is added to give the 
necessary biological activity, and the product is pasteurised 
[cooked] and cooled. The result is a rich, milk-like liquid, 
which tastes very much like cow’s milk, with a slight, though 
not unpleasant, nutty fl avor. In composition it is somewhat 
richer than cow’s milk, the total solids being about 13 per 
cent., as against 11.5 in an average specimen of cow’s milk.” 
It remains fresh 24 hours longer than dairy milk and has a 
more creamy and rich consistency. “As an addition to tea or 
coffee it is, if anything, better than ordinary milk. A milk on 
similar lines is made from peanuts as the source of albumin, 
casein, and fat; it is only necessary to add the sugar, the salts, 
and the lactic ferment. The name given to this peanut milk is 
‘Melco,’ and the product is said to be about the last word in 
synthetic milk production.”

1219. Crumbine, S.J. 1916. Report of Committee to 
Assemble Current Literature on Subject of Nutritional 
Disorders, the result of so-called devitalized foods. American 
Food Journal 11(9):410-12. Sept. See p. 412.
• Summary: This is the fi rst part of the sixth session, 
Wednesday, Aug. 9, 1916, 2:00 P.M.
 “Prof. E.V. McCollum: Chloride of sodium [table salt; 
NaCl] is a perfectly neutral salt so far as I know and has 
no set infl uence.” There are plenty of things, for example, 
like legumes of beans and peas–this information is really 
not asked for, but if you are interested in hearing about 
this I will go on with that. Take such things as the bean, 
for example. Dr. Street of Connecticut has examined some 
of the carbohydrates of the soy bean very carefully. It 
practically contains no starch. There is but very little of 
any class of sugar which is utilizable by an animal. There 
is a considerable amount of the complex carbohydrate 
known as cellulose, semicellulose [hemicellulose?] things 
which the highly organized animal has no provision in 
the digestive tract for converting into utilizable food. 
Cellulose, if converted into glucose, becomes food, but 
cellulose for a man or a pig or a rat is not a food. You take 
such things as legumes, beans, for example. They have a 
lot of carbohydrates in there and also have a pot [sic, lot] 
of protein. But if the particles of protein in the bean are 
wrapped up in Nature’s own package, surrounded by an 
insoluble and indigestible carbohydrate envelope, it does not 
do your animal very much good to eat that kind of protein.
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 “This, then, is what I want to say to you: There may be 
circumstances when, in order to make available the protein 
of a particular food, I mention beans as an example, your 
animal may actually come out ahead if you go ahead and 
so cook the legume bean as to destroy the two unidentifi ed 
factors in that and make available your protein, then make 
such combinations of the bean and the other things that 
supply them with it.
 “Diet is a complex thing. If we are going to make use 
of the various foodstuffs we must focus our eyes on one of 
these factors and forget about the other. That is the great 
tendency and I would add at this point that I don’t want to 
come here and give you any destructive propaganda against 
foods that are defi cient in these two unidentifi ed factors. 
Inexpensive as they are you can’t get along without them and 
we should see that our diet contains proper amounts of them 
and we should see to it that the diet of our growing animals 
contain them. We should also be perfectly frank to admit that 
in modern industry there are various by-products–I do not 
know, I would not want to say whether it is a necessary thing 
to produce cornmeal or certain by-products of the starch 
industry.
 “We might get rid of all those and do without them, but 
I want to say that we have as a result of modern industry 
developed this by-product which did not have those two 
unidentifi ed things in them and we make a fundamental 
mistake when we lose sight of other factors, when we lose 
sight of certain economic angles in the things and condemn 
those things unqualifi edly as foods.
 “That is not the way to look at it. Diet is a complex 
thing. If we see to it that we have suitable combinations of 
foodstuffs and that all factors that are essential are present 
in the diet, then we can make use of these things which are 
frequently spoken of as devitalized foods and which give us 
the nightmare. Those things are excellent foodstuffs so long 
as you consider them strictly from the standpoint of their 
carbohydrate values, their values as proteins, their values 
for the contents of inorganic elements in them. They are up 
to that point excellent foods if combined with such things as 
supply their defi ciency and make good their defi ciency they 
are perfectly safe.
 “We have no reason to make any sweeping dietary 
reforms and put out of practice the use of all the products 
that are really worth doing this with. That is a question that I 
do not care to discuss. Those things have their place provided 
they are essential products of legitimate industry.” Address: 
Dr., Kansas.

1220. J. of the Board of Agriculture (London). 1916. 
Extracted soya meal poisoning. 23(7):691-92. Oct. A 
summary of S. Stockman 1916. [1 ref]
• Summary: “Soy beans, after the oil has been extracted 
[with a chemical solvent], are made into a meal or cake and 
used for feeding to stock. The extractor usually employed 

has been naphtha, but trichlorethylene has been recently 
used.
 “Some time ago a certain number of cases of poisoning 
of cattle attributed to this feeding-stuff were brought to 
the attention of the Board.” The symptoms are described. 
Experiments were conducted and their results are described.
 The whole soya bean is not poisonous, nor is the 
meal prepared from beans which have been extracted 
with naphtha. The poisoning appeared with the use of 
trichlorethylene–which itself is not poisonous when given 
in comparatively large doses (1-3 ounces) to cattle for a 
long period of time. Experimental proof was obtained that 
cattle were badly and in many cases fatally affected by this 
meal, but pigs and sheep were not affected. The symptoms 
appeared some days after the meal had been given. It would 
appear that trichlorethylene formed a poisonous substance 
by combination with some constituent of the meal, or that 
the trichlorethylene used was impure. Extracted soy bean 
meal is an excellent fodder, but it is inadvisable to use 
trichlorethylene for extracting the oil.
 “Full particulars of the experiments, symptoms, and 
post-mortem examinations are given in an article by Sir 
Stewart Stockman, Chief Veterinary Offi cer of the Board of 
Agriculture, in the Journal of Comparative Pathology and 
Therapeutics, June, 1916, p. 95.”

1221. J. of the Board of Agriculture (London). 1916. Soya 
bean meal and palm kernel meal. 23(7):684. Oct.
• Summary: “The Board desires to draw the attention 
of farmers to the fact that considerable quantities of 
oil-extracted soya bean meal and palm kernel meal are 
obtainable in this country, and may be used for feeding 
purposes at relatively low cost. These meals closely resemble 
in composition the cakes of the same name. In the case 
of the meals, however, the oil is extracted by chemical 
solvents, and in the case of the cakes by hydraulic pressure, 
the result being that the meals contain relatively less oil and 
correspondingly more albuminoids than the cakes.”
 A footnote states: “Suspicion, however, attaches to soya 
bean meal extracted with trichlorethylene (see pp. 691-92).”

1222. J. of the Board of Agriculture (London). 1916. Notes 
on feeding stuffs in October: From the Animal Nutrition 
Institute, Cambridge University. 23(7):674-81. Oct.
• Summary: A table lists 43 feeding stuffs, starting with 
Soya Bean Cake. For each is given: The number of digestible 
food units (Soya bean cake contains 122.3), and the price at 
the port cities of London, Liverpool, Hull, and Bristol. The 
price of soya bean meal is approximately £13 16s. It is least 
expensive at Hull, most expensive in Bristol, and apparently 
not available in Liverpool. Table VII (p. 680) gives the 
following information on 15 feeding stuffs rich in both 
protein and oil or fat (incl. soya bean cake, ground nut cake, 
maize gluten feed, etc.): Nutritive ratio, percent digestible 
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protein, fat, and carbohydrates & fi bre, starch equivalent per 
100 lb, and linseed cake equivalent per 100 lb.
 Note: This is the earliest document seen that mentions 
“maize gluten feed.”

1223. Evans, W.A. 1916. How to keep well. Chicago Daily 
Tribune. Nov. 7. p. 6.
• Summary: In the section titled “Sirup of saccharin,” a 
reader asks for a list of starchless foods. Dr. Evans replies 
that the only foods containing no carbohydrates (starches and 
sugars) are the pure fats and oils. “The following are articles 
free from starches or containing less than 6 per cent starch: 
Meats,... cheese, fats, milk (about 5 per cent.), diabetic 
breads, soy bean fl our, lettuce, cucumbers, spinach,...” 
Address: Dr.

1224. Bernard, P. 1916. Le tourteau de soja [Soybean cake]. 
Progres Agricole (Amiens, France) 30(1504):601-02. Nov. 
12. [Fre]
• Summary: Some years ago, soybean cake started to be 
imported into France, where it was well received. However 
from the beginning, we were notifi ed of several cases of 
animals which, having consumed this soybean cake, fell sick 
and in some cases even died, as if they had been poisoned.
 Due to the gravity of the situation, our Progrès Agricole 
quickly made an enquiry, which showed that that the cake 
produced a type of poisoning. Those raising the animals had 
never seen anything like it. But it was impossible for us to 
discover the reason for this unique problem, and, as far as 
we know, no research has been conducted in France on this 
subject.
 In England (where the cake was likewise introduced 
and continued to be used during the war, since it was less 
expensive than other such cakes), similar cases of animal 
poisoning, caused by the soya cake, were confi rmed, but the 
English tried to determine the cause. Mr. Stewart Stockman, 
director of the veterinary services of the British Ministry of 
Agriculture, conducted an enquiry and published the results 
in the Journal of Comparative Pathology and Therapeutics 
(1916) [June 30, p. 95-107].
 The rest of the article is a detailed summary of 
Stockman’s article, which pointed to soybean meal whose 
oil had been extracted with trichlorethylene (trichlorure 
d’éthyle) solvent as the cause of the problem. Conclusion: 
Before buying soybean meal, be sure that it hasn’t been 
processed with trichlorethylene. Address: Editor in chief.

1225. Evans, W.A. 1916. How to keep well: Soy bean. 
Chicago Daily Tribune. Dec. 1. p. 6.
• Summary: Begins by quoting the section on “The soy 
bean” in the Encyclopædia Britannica (1910, 11th ed.). Then 
adds: “Soy bean is almost a staple crop now in many parts of 
the country. It is used as a hay or fodder... Its great use now 
is as human food. It differs from ordinary beans and peas in 

that it is rich in protein and fat and low in starch. It is like 
cotton seed in these particulars.
 “It fi rst found favor as a food for diabetics and then as a 
food for babies. Now it is used as part of the combination of 
pork and beans.”
 “Soy bean meal contains nearly 45 per cent protein and 
nearly 20 per cent oil... For the man who does hard manual 
labor, burns up a lot of tissue, and who, therefore, needs a lot 
of protein, soy meal is as good as steak...”
 “In those sections of the country where pellagra is a 
menace soy meal should constitute a considerable part of the 
diet. Its use as an ingredient of pork and beans is logical.”
 “In soy bean meal there is no available starch. There 
is 9.31 per cent of cane sugar. The low percentage of 
carbohydrate caused Dr. Friedenwald and Dr. Ruhrah to 
recommend the use of soy bean bread, soy muffi ns, and soy 
gruel in place of ordinary fl our gruels, muffi ns, and bread in 
diabetes.” A recipe for soy bean muffi ns by Wiley is given; it 
calls for 1¼ “teacupfuls of soy fl our.”
 “Occasionally some baby will fail to digest milk. 
Mother’s milk and cow’s milk are equally indigestible. To 
get the protein needed by the growing child Dr. Ruhrah made 
use of soy meal gruel. He made a gruel by cooking one or 
two tablespoonfuls of the meal in a quart of water. A formula 
given by Wiley is: A level tablespoonful to 8 ounces of soy 
bean fl our is mixed with one quart of water and boiled for 15 
minutes... Flavor with salt.” Address: Dr.

1226. Piper, C.V.; Morse, W.J. 1916. The soy bean, with 
special reference to its utilization for oil, cake, and other 
products. U.S. Department of Agriculture Bulletin No. 439. 
20 p. Dec. 22. [9 ref]
• Summary: Contents: Introduction. Soy beans in 
Manchuria. Soy beans in Japan. Soy beans in Europe. Soy 
beans in the United States. Methods of oil extraction. Soy-
bean meal as human food. Soy-bean meal as stock feed. 
Soy-bean meal as fertilizer. Uses of soy-bean oil. Analysis of 
important varieties of soy beans. Possibility of developing a 
manufacturing industry with American-grown soy beans.
 “Analyses of important varieties of soy beans (p. 
16-17):... In determining the range in the oil and protein 
contents of over 500 varieties grown in the variety tests at 
Arlington Farm, Virginia, the percentage of oil was found 
to range from 11.8 to 22.5 [Tokyo had 20.7% and Biloxi 
had 20.3% oil] and of protein from 31 to 46.9 [Chiquita had 
46.9% protein]... At the present time the Mammoth Yellow 
variety is the most generally grown throughout the South and 
is the one used in the production of oil. The yellow-seeded 
varieties, which are most suitable for the production of oil 
and meal, contain the highest percentage of oil.
 “Environment has been found to be a potent factor 
in the percentage of oil in the same variety. Considerable 
differences occur in oil content when soybeans are grown 
in different localities. The Haberlandt variety grown in 
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Mississippi, North Carolina, Missouri, Virginia, and Ohio 
gave the following percentages of oil, respectively: 25.4, 
22.8, 19.8, 18.3, 17.5; while the Mammoth Yellow variety 
grown in Alabama, South Carolina, Tennessee, North 
Carolina, and Virginia gave, respectively, 21.2, 19.6, 19.5, 
18.4, and 18.8. Variety tests conducted in various parts of 
the country indicate a higher percentage of oil with the same 
variety for southern-grown seed. Similar results have been 
obtained in Manchuria, the North Manchurian beans showing 
an oil content of 15 to 17 percent and the South Manchurian 
beans from 18 to 20 percent.” 
 Photos (both by Frank N. Meyer) show: (1) A fl eet of 
junks carrying soy beans to Newchwang, Manchuria. 
 (2) Coolies at Newchwang, carrying loads of soy beans 
from junks to big stacks. 
 An outline map of the USA (p. 8) shows the area to 
which the soy bean is especially adapted for growing for 
oil production. The area of double hatching shows that it 
is especially well suited to the Deep South. The northern 
boundary of the area where it is “less certain of profi table 
production” includes the southern one-third of Ohio, Indiana, 
and Illinois, and most of Missouri. On the west, the “less 
certain” area includes the eastern one-third of Nebraska, 
Oklahoma, and Texas.
 Tables show: (1) “Exports of soy beans, bean cake, 
and bean oil from the principal ports of South Manchuria 
(Antung, Dairen, Newchwang), 1909 to 1913, inclusive.” (2) 
“Quantity and value of exports of soy beans and soy-bean 
oil from Japan to foreign countries, 1913 and 1914.” The 
countries are: China, United Kingdom, France, Germany, 
Belgium, United States, Hawaii, British America, Australia, 
other countries. (3) “Quantity of imports of soy beans, soy-
bean cake, and soy-bean oil from Dairen, Manchuria, into 
Japan, 1911 to 1914, inclusive. The greatest imports were 
of soy-bean cake, followed by soy beans, with only small 
amounts of oil.
 (4) “Quantity and value of imports of soy beans, bean 
cake, and bean oil by European countries, 1912 to 1914, 
inclusive.” The countries are: Austria, Belgium, France, 
Germany, Italy, Netherlands, Russia, Sweden, United 
Kingdom. In 1912, the UK imported the most soy beans, 
while Netherlands imported the most cake and oil. (5) 
“Quantity and value of imports of soy beans, soy-bean cake 
(Footnote: Includes bean cake [perhaps fermented tofu or 
canned regular tofu], or bean stick [probably dried yuba 
sticks], miso, or similar products, with duty, 40 per cent) and 
soy-bean oil into the United States, 1910 to 1915, inclusive.” 
The quantity of soy bean imports was greatest in 1915 with 
3.837 million lb. The quantity of soy-bean cake imports was 
greatest in 1913 with 7.005 million lb. The quantity of soy-
bean oil imports was greatest in 1911 with 41.106 million lb. 
“Prior to 1914 soy beans were not classifi ed separately in the 
customs returns” (p. 9). (6) “Composition of soy-bean fl our 
in comparison with wheat fl our, corn meal, rye fl our, Graham 

fl our, and whole-wheat fl our.”
 (7) “Value of a short ton of soy-bean cake and other oil 
cakes in the principal European countries” (Incl. cottonseed, 
linseed, peanut {Rufi sque}). Countries: Germany, United 
Kingdom, Netherlands, Denmark, Sweden. (8) “Analyses 
[nutritional composition] of soy-bean meal and other 
important oil meals.” (Incl. Cottonseed, linseed (old and 
new processes), peanut (decorticated), sunfl ower seed). (9) 
“Fertilizing constituents [nitrogen, ammonia, phosphoric 
acid, potash] of soy beans, soy-bean meal, and cottonseed 
meal.”
 (10) Analyses for protein and oil of important varieties 
of soy beans grown at Arlington Farm (Virginia), Newark 
(Delaware), and Agricultural College (Mississippi). The 
varieties are: Mammoth, Hollybrook, Manchu, Haberlandt, 
Medium Yellow, Ito San, Chiquita, Tokyo, Lexington, 
Guelph, Black Eyebrow, Shanghai, Peking, Wilson, 
Biloxi, Barchet, Virginia. Note 1. “At the present time, 
the Mammoth Yellow variety is most generally grown 
throughout the South and is the one used in the production 
of oil” (p. 16). (11) “Acreage, production, and value per 
ton of cottonseed in the boll-weevil states.” “Since the boll 
weevil fi rst entered Texas in 1892,” it has steadily decreased 
production of cottonseed. The soy beans offers a good 
replacement. (12) “Comparative prices per ton of cottonseed 
and soy beans on the European market, 1911 to 1914, 
inclusive.” Soy beans are usually slightly more expensive.
 Note 2. This is the earliest published document seen that 
contains soy-related photos by Frank. N. Meyer.
 Note 3. This is the earliest document seen in which 
William Morse describes soy milk, or mentions natto, or 
correctly mentions tofu.
 Note 4. This is the earliest document seen (Nov. 2020) 
that mentions the soybean variety Lexington. Address: 1. 
Agrostologist in Charge; 2. Scientifi c Asst. Forage-Crop 
Investigations, USDA, Washington, DC.

1227. Piper, C.V.; Morse, W.J. 1916. The soy bean, with 
special reference to its utilization for oil, cake, and other 
products: Soy-bean meal as human food (Document part). 
U.S. Department of Agriculture Bulletin No. 439. 20 p. Dec. 
22. See p. 11-13. [2 ref]
• Summary: “The meal remaining after the oil is extracted 
from Mammoth soy beans is bright yellow in color when 
fresh and has a sweet, nutty fl avor. The use of the meal as 
fl our for human food has become an important factor in 
several European countries during the last few years and to 
some extent in America as a food of low starch content.”
 “In England, manufacturers have placed on the market 
a so-called ‘soya fl our,’ which is 25% soy-bean meal 
and 75% wheat fl our. This soya fl our is being used by 
bakers in making a soy bread which is very palatable and 
may be found on the market. A similar product has been 
manufactured in Amsterdam [Netherlands] for 25 years. 
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‘Soya biscuits’ are also manufactured from this fl our and 
constitute an article of export from England. German millers 
have been experimenting to some extent with soy meal in 
making brown bread by mixing with rye fl our... Soy-bean 
fl our enters largely as a constituent in many of the so-called 
diabetic breads, biscuits, and crackers manufactured as food 
specialties.
 “As a human food, soy-bean fl our has been used 
principally in the U.S. as a special article of diet and is sold 
by a number of food companies manufacturing special foods. 
Extensive tests are being conducted by the USDA with soy-
bean fl our in the making of bread. The fl our or meal can be 
successfully used as a constituent for muffi ns, bread, and 
biscuits in much the same way as corn meal. In these various 
food products about ¼ soy fl our and 3/4 wheat fl our have 
been found to be the proper proportions.” Note: This is the 
earliest document seen (Sept. 2004) which clearly states that 
soy-bean fl our has been used to make bread in the USA.
 “Although soy-bean milk has been used in both the fresh 
and condensed form and in the manufacture of cheese [tofu] 
in Japan and China for centuries, it only recently has been 
considered of possible importance in the United States. Soy-
bean milk, owing to its food value and for sanitary reasons, 
is said to be of the greatest importance for cooking purposes 
and can be used by bakers, confectioners, and chocolate 
manufacturers. In Asiatic countries the whole bean is utilized 
in the manufacture of the milk, but quite recently it has been 
discovered that soy-bean meal, after the oil is extracted, is 
fully as useful for milk purposes as the whole bean.
 “If the milk from the soy bean is used in the 
manufacture of products as a substitute for milk, the labels of 
such products should indicate that the substitution has been 
made, otherwise it would constitute adulteration under the 
food and drugs act.
 “In addition to its uses for fl our and milk, the soy bean 
can be prepared as human food in numerous ways. The green 
bean, when from three-fourths to full grown, has been found 
to compare favorably with the butter or Lima bean... The soy 
bean has been utilized not only in the U.S. but in European 
countries as a substitute for the coffee bean. When roasted 
and prepared, it makes an excellent substitute for coffee.” 
Address: 1. Agrostologist in Charge; 2. Scientifi c Asst. 
Forage-Crop Investigations, USDA, Washington, DC.

1228. Combe, Ad. 1916. Comment se nourrir en temps 
de guerre? Troisième partie [Where can one fi nd proper 
nutrition in time of war? Part III]. Bibliothèque Universelle 
et Revue Suisse 84:446-73. Dec. See p. 450-51. [Fre]
• Summary: Vegetable milk (Le lait végetal)–For a long time 
in infant medicine we have used Lahmann’s vegetable milk 
(Le lait végetal de Lahmann) which is nothing more than 
concentrated almond milk, sterilized and preserved in tin 
cans. It was formerly widely used by German pediatricians 
to prepare an artifi cial milk. But its high price does not 

recommend it as a war food.
 Soymilk (Le lait de soya)–We will not say as much 
about other artifi cial milks, widely used in Germany since 
the war, as about that prepared from soybeans (fève de 
soya). But there is no need to get excited about a German 
discovery; soymilk comes from Japan where it has been 
used for a long time to replace natural milk; it has been used 
only rarely in France. It is prepared as follows: Soybeans 
are cooked until the liquid becomes white [sic], then sugar 
is added along with phosphates and potash [potassium]. It is 
then condensed into a creamy liquid analogous to condensed 
milk; this is soy butter [sic]. By diluting it with water, one 
obtains an artifi cial milk which somewhat resembles regular 
milk in taste and appearance.
 Apparently inspired by this [Japanese] method, soymilk 
has been prepared in Germany for some years in ever 
larger amounts–so much so that in 1913 Germany imported 
125,448 metric tons (tonnes) of soybeans a year, from 
which they obtained that year 18,000 tonnes of soy oil and 
soymilk. This artifi cial milk, it must be said in passing, is 
the ideal milk for diabetics, for whom it is suited because 
of its high content of fats and protein and its low content 
of carbohydrates. A table shows the content of protein, fat, 
carbohydrates and calories in whole soy fl our, soymilk, and 
cow’s milk.
 Soymilk is used with great advantage is times of war. 
Because of its high fat [vegetable oil] content, it can replace 
butter in the diet, to which it adds calories, for it is easy to 
digest and inexpensive. Address: Prof. of children’s clinical 
studies, Univ. of Lausanne (Professeur de clinique infantile à 
l’Université de Lausanne).

1229. Williams, C.B. 1916. Soy-bean products and their 
uses. North Carolina Agricultural Experiment Station, 
Circular No. 34. p. 1-7. Dec.
• Summary: Contents: Introduction. First commercial 
crushing from domestic beans (started on 13 Dec. 1915 by 
the Elizabeth City Oil and Fertilizer Company of Elizabeth 
City, North Carolina). Soy-bean oil. Uses for the oil. Soy-
bean meal. Composition and exchange value of the meal. 
Prices paid for beans by the oil mills. Soy-bean oil industry 
in England, Manchuria, and Japan. Importation of oil. Soy-
bean meal as feed. Soy beans and products for human food.
 This Circular begins: “In order that any people may 
maintain their soils in the highest state of productivity in 
an economical way it will be necessary that proper systems 
of crop rotation are used, and in these rotations it will 
be necessary to bring in leguminous crops at as frequent 
intervals as practicable. For North Carolina conditions 
one of the crops of this nature that may be used to good 
advantage in all parts of the State is the soy bean. If properly 
handled, this crop may be used as the means of adding to the 
productivity of the soils as well as to increase the net returns 
from the farm. Recently there has been a marked interest 
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throughout this State and the South in the growing of soy 
beans.” A “new outlet for the beans has developed from the 
crushing of the seed by a number of oil mills of the State...” 
The spread of the boll weevil should lead to increased 
interest in the soy bean.
 “This crop was introduced into the State something like 
thirty-fi ve years ago, yet very little was heard of it, outside 
of very limited areas, until quite recently, when a campaign 
was begun to induce the cotton oil mills of the State to use 
beans for crushing purposes in the same general way that 
cotton seed had been used for many years before. This 
campaign not only opened the eyes of the oil crushers to the 
possibilities of the soy bean in a commercial way, but of the 
farmers, also, to the great opportunities of this crop.
 “During the spring of 1915 farmers, particularly in the 
Eastern part of the State, were casting about to fi nd a crop 
or crops that might be substituted, satisfactorily, for cotton, 
as the price of this latter crop during the previous fall had 
been, in many cases, below the cost of production. Many 
farmers increased their acreage of soy beans, and as a result 
of this increase at least a million bushels or more of beans 
were produced last year.” Something like 80,000 to 100,000 
bushels of soy beans were used by the cotton oil mills of the 
State during the past fall, winter, and spring.
 “The fi rst commercial manufacture of soy-bean oil and 
meal from domestic soy beans in the United States was 
started on December 13, 1915, by the Elizabeth City Oil and 
Fertilizer Company of Elizabeth City, North Carolina.
 “From the start this mill operated night and day solely 
on soy beans until it had crushed it supply of about 20,000 
bushels. This mill was able to crush about twenty tons during 
each twenty-four hours...
 “It is understood that before the mill had ground a 
single bean they had contracted their entire output of oil 
to one of the leading manufacturers of the country at fairly 
reasonable prices. It, too, had no diffi culty in selling its 
entire output of soy-bean meal, most of it going to a fertilizer 
manufacturer. From a ton of the beans this mill was able 
to secure something like 32 to 35 gallons of oil and about 
1,650 pounds of meal... Other oil mills in North Carolina 
that crushed more or less soy beans during the past season 
were those located at New Bern, Hertford, Winterville, 
Washington, Wilson, Farmville, Lattimore, and at a few other 
places.”
 “Soy-Bean Oil (p. 3): One of the chief products secured 
in the crushing of the beans is the oil. This oil has wide 
usefulness at the present time in the commercial world. The 
amount of oil in the beans amounts to from 17 to 20 per 
cent. This oil, when expressed from good, sound beans is 
practically neutral, and about 95 per cent of it is saponifi able. 
It consists chiefl y of the glycerides of the fatty acids. These 
acids are made up of about 15 per cent palmitic, 56 per 
cent oleic, 19 per cent lenolic, and 5 per cent lenolenic 
acids. The presence of the unsaturated acids (oleic, lenolic, 

and lenolenic) impart to the oil drying properties. The oil, 
although more effi cient in drying properties than cotton-seed 
oil, is less so than linseed oil. It is classed among the semi-
drying oils.
 “In a bushel of Mammoth Yellow soy beans there are 
ordinarily contained about 11 pounds or 1.42 gallons of oil, 
weighing 7.72 pounds per gallon. The oil mills at present 
are able, by expression methods, to get out only 70 to 75 per 
cent of the total amount of oil contained in the beans. By 
the use of appropriate solvents, such as gasoline, practically 
all of the oil might be removed. This latter method has 
never gained much headway in this country as a means for 
extracting oil from cotton seed, and it will probably be some 
time, if ever, before it will generally be used as a commercial 
method. From an economic standpoint the method most 
commonly used with cotton seed by Southern oil mills will 
most likely be the one that will be most generally practiced 
in soy-bean oil extraction. At present those mills that have 
apparently been most successful in manufacturing oil and 
meal from soy beans are those which are equipped with 
expellers or screw presses.
 “Uses for the oil: At the present time the oil is used in 
this country chiefl y in the manufacture of soaps, varnishes, 
paints, enamels, linoleums, and water-proofi ng materials. 
It has entered, also, to some extent in the manufacture of 
edible salad oil and butter substitutes. The untreated oil may 
replace linseed oil completely, with quite satisfactory results, 
in the manufacture of soft soaps; but it can only partially 
take the place of cotton-seed oil in making hard soaps. This 
is because the soap made from soy-bean oil is of a somewhat 
softer nature than that manufactured from cotton-seed oil. 
After hydrogenation the oil has a wider fi eld of usefulness 
and may, in some cases entirely replace linseed oil or other 
drying oils with very satisfactory results. As the untreated oil 
is of a semi-drying nature, it may be used only when mixed 
with linseed oil for the manufacture of paints, varnishes, and 
enamels. In making paints, if the proportion of the soy-bean 
oil to the total oils present does not exceed 20 to 25 per cent, 
there does not seem to be any inferior qualities developed in 
the paint, any more than when linseed oil alone is used. In 
this respect the soy-bean oil is superior to cotton-seed oil, as 
it has not been found that the latter oil can be used for this 
purpose. It is not improbable that with the use of suitable 
dryers soy-bean oil may in the future fi nd more extended 
use for this purpose. When the oil is properly refi ned it will 
yield about 10 per cent glycerine as a by-product in the 
manufacture of soaps. This glycerine has been found to be 
equal in value to that recovered from other soap-making 
fats, such as tallow, cotton-seed oil, cocoanut oil, etc. It is 
signifi cant of the possibilities of the use of this oil that more 
than $5,000,000 worth of it was imported into the United 
States this year from other countries, chiefl y from Asia.
 “Soy-bean meal: The meal secured from crushing the 
beans is the most valuable product and will have the widest 
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usefulness. That secured from the crushing of yellow-
colored beans is of a bright yellow color while that produced 
from the brown and dark colored beans is of a somewhat 
darker shade. Meal, too, that has been treated with ordinary 
solvents, employed for this purpose to remove the oil, is of 
a brighter color than are those meals from which the oil has 
been removed by heating and pressure. The oil, however, 
secured by a solvent process would be of a darker color. 
The soy-bean cake secured by expression methods, has a 
pleasant taste, not unlike malted milk, and when ground 
into meal may be used, at the present time, chiefl y for 
feeding to livestock or for fertilizing purposes. The meal as 
a feed is highly concentrated and nutritious, and all kinds of 
stock seem to relish it when fed to them properly. It should 
not be fed in large quantities for any great length of time, 
because of its highly concentrated nature. As a fertilizer it 
acts satisfactorily. Much of the meal produced by the oil 
mills of the State during the past year seems to have been 
sold, without any diffi culty, to manufacturers for the making 
of mixed fertilizers.” Continued. Address: Chief, Div. of 
Agronomy, North Carolina Agric. Exp. Station.

1230. Williams, C.B. 1916. Soy-bean products and their uses 
(Continued–Document part II). North Carolina Agricultural 
Experiment Station, Circular No. 34. p. 1-7. Dec.
• Summary: (Continued): “Composition and Exchange Value 
of the Meal: From the fertilizer standpoint, soy-bean meal 
is richer in plant-food constituents than is cotton-seed meal. 
From available analysis, the meal on an average contains 
7.48 per cent nitrogen, 1.4 per cent phosphoric acid, and 1.83 
per cent potash. All these constituents contained in soy-bean 
meal should be in about as available form-for use by crops 
as they are in cotton-seed meal. Based on these percentages, 
an exchange, purely from the fertilizer standpoint, of about 
1,500 pounds of soy-bean meal of average composition for 
2,000 pounds (33 1/3 bushels) of beans would be about equal 
in money value. Where the farmer makes an exchange, he 
should, however, secure at least enough above this amount 
to cover well the cost of delivery of the beans to the mill. 
The meal, being a very concentrated product, should always 
sell as high, or higher, than cotton-seed meal, as it is usually 
richer in protein than the latter.
 “Prices Paid for Beans by the Oil Mills: The price 
which the mill men can pay for soy beans will be governed 
to a large extent by the prices they are able to secure for the 
soy-bean oil and meal. If these products bring good prices 
the mills ought to be in a position to pay the farmer a good 
price for his beans. During the past fall farmers generally 
were able to secure from the oil mills from $1 to $1.15 per 
bushel. In some cases as high as $1.25 per bushel was paid. 
It may be of interest in this connection to know that during 
1913 and 1914 the British Oil Mills, located mainly at Hull, 
England, paid from $1.00 to $1.17 per bushel for Asiatic 
beans. During 1915 the price paid at the mills at Hull varied 

from $1.04 per bushel in January to $1.82 per bushel at the 
end of the year.
 “Soy-Bean Oil Industry in England, Manchuria and 
Japan: In England, the oil from the soy bean is extracted 
largely by a secret process owned by an oil extracting 
company of Hull. By this process the seed are ground fi nely 
and are then treated directly by means of a solvent, which is 
thought to be benzine. Afterwards the oil is removed from 
the solvent by distilling off the latter, the solvent being used 
over and over again in the extractive process. The meal 
after treatment is dried and ground fi nely. The meal is of a 
bright color, is sweet in taste, and has a pleasant odor. By 
this process not more than 1 per cent of oil is left in it, the 
remaining meal running from 43 to 45 per cent of protein. 
It has practically the same number of feeding units as has 
meal derived directly from soy-bean cake, and it sells in 
Europe for practically the same price per ton. This industry 
in Manchuria and Japan is one of the most important and 
profi table. In 1911 more than 1,500,000 tons of oil were 
exported from these countries. Most of the oil is secured 
from the bean by processes of expression. Some of these 
methods are quite crude, especially those used by the natives.
 “In the modern mill in Manchuria the soy beans are 
crushed in large quantities by steam-driven rollers. The 
crushed seed are then carried down funnels to the oil 
extracting room, where they are steamed by vapor, which 
can be regulated at will, the process being rapid, owing to 
the force at which the steam plays upon the wafers. In some 
of the mills it has been found to be more satisfactory to 
discard steam pressure in extracting the oil, and use hand 
pressure, as it is done in the mills of the natives, the reason 
for this being that hydraulic pressure is so quickly fi nished, 
notwithstanding the fact that a much less fl ow of oil is 
secured than by the slower hand process. The bean cake, 
with as much oil as is left in it after hand pressure, is not in 
the best condition for fertilizing purposes. By use of gasoline 
extraction the whole of the oil may be secured, the oil being 
of a clear, pure color, and hardly bearing any resemblance 
at all to the dark, muddy oil secured by the old hand-press 
method.
 “The machinery used by the larger operators of England, 
Continental Europe, as well as of Japan, Korea, Manchuria, 
and China, is of Anglo-American manufacture, which is the 
kind ordinarily used in the expression of oil from cotton 
seed. In 1910 Stewart and Chard secured patents in England 
for a special machine which was particularly adapted for 
breaking up the beans. This machine has been very useful in 
solving some of the diffi culties experienced in the soy-bean 
crushing industry in England.
 “In England soy-bean oil for general purposes is not 
refi ned, as is cotton-seed oil in America, by the use of caustic 
soda, but by means of sulphuric acid and fuller’s earth.
 “Processes of refi ning soy-bean oil for edible purposes 
have been devised, but these, like those used for extracting 
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the oil from the seed, have been kept secret; but they are 
thought in most cases to be by means of superheated steam.”
 “Importation of oil: In this connection it may be of 
interest to know that for the fi ve years ending with 1916 
there were imported into this country more than 174,000,000 
pounds of soy-bean oil, which represented crushings 
amounting to more than 12,000,000 bushels. Of these, 47.6 
per cent came through the port of New York; 36.1 per cent 
through Seattle [Washington]; 9.6 per cent through San 
Francisco [California]; 2.2 per cent through Philadelphia 
[Pennsylvania]; 1.6 per cent through Boston [Massachusetts]; 
1.1 per cent through Chicago [Illinois]; and 1.3 per cent 
through all other ports of the United States. In 1916, 75 per 
cent of the importations came through the ports of Seattle 
and of San Francisco, the chief port of entry being Seattle, 
with 62.9 per cent of the total importation. During 1916 
more than 98,000,000 pounds of soy-bean oil came in from 
other countries, 99.9 per cent of the total coming from Asia. 
Of the total amount imported from Asia, almost 72 per cent 
were shipped from Japanese ports. The total importations 
during 1916 were valued at little more than $5,000,000. It is 
interesting to note that at this time (October 20), because of 
the advance in linseed oil and the increased demand for soy-
bean oil, strictly prime quality soy-bean oil is bringing 9.75 
cents per pound or about 75 cents per gallon f.o.b. New York.
 “Soy-Bean Meal as a Feed: The Animal Industry 
Division of this Station has been conducting considerable 
experimental work during the past year to determine the 
feeding value of soy-bean meal when fed to hogs and 
chickens. From results secured at the Branch Station in 
Edgecombe County, they conclude that both for rapidity and 
economy of gains this meal has proven itself as a superior 
product for part of the ration for hogs.
 “In feeding trials with young chicks at the Pender Test 
Farm they found that when soy-bean meal was fed in equal 
quantities with wheat shorts and cracked corn mixed with 
sweet milk, the soy-bean meal proved to be a most valuable 
feed, and was found to be equal in value in the ration to 
rolled oats as a growth producer.
 “They have found, too, in their experiments this year 
with pigs, that where one-third of the ration by weight 
consisted of soy-bean meal, and the other two-thirds of 
cracked corn, the bodies of the pigs became fi rmer than was 
the case with a parallel lot fed a ration made up of two-thirds 
cracked corn and one-third wheat shorts. From the results 
thus far secured by them, they have been led to conclude 
that soy-bean meal when fed properly does not produce soft-
bodied hogs, as has been thought by some” (Continued). 
Address: Chief, Div. of Agronomy, North Carolina Agric. 
Exp. Station.

1231. Williams, C.B. 1916. Soy-bean products and their uses 
(Continued–Document part III). North Carolina Agricultural 
Experiment Station, Circular No. 34. p. 1-7. Dec.

• Summary: (Continued): “Soy Beans and Products for 
Human Food: “Soy beans, before crushing, and the meal 
secured by crushing, seem to have great possibilities in the 
way of different human foods. They are not only rich in food 
nutrients, but when properly prepared make very appetizing 
products.
 “From the soy beans themselves, or from meal after 
the oil has been largely removed, macaroni, milk, cheese, a 
coffee substitute, and fl our for making biscuits and muffi ns 
may be secured. The soy-bean fl our gives best results when 
mixed in the proportion of 1 to 3 with wheat fl our or corn 
meal.
 “In China and Japan the soy bean has been largely used 
for human consumption from the earliest times. In Europe 
and America it has been used to some extent, in recent 
years, for this purpose. In this country some enterprising 
manufacturers are putting out prepared pork and beans, part 
of all of the beans being soy beans. A regular preparation of 
these which the writer has tried proved to be of as high grade 
as could be desired.
 “In Eastern countries the beans are used largely to take 
the place of beef in the diet of the people. Because of their 
richness in protein they are used to supplement rice, which 
is defi cient in this nutrient. Tofu (vegetable cheese), Natto, 
yuba, and miso are staple foods made from soy beans.
 “Muffi ns made from soy-bean fl our have been found to 
be very palatable. To make these, take about ½ cupful of soy-
bean fl our, about 1½ cupfuls of wheat fl our, ½ teaspoonful 
of salt, 2 eggs, 1 teacupful of sweet milk, two rounded 
teaspoonfuls of baking powder, and 1½ tablespoonfuls of 
melted (but not hot) butter. These should be beaten well 
together, adding the melted butter last. Then bake in gem 
pans placed in a hot oven. This quantity will make about 
twelve muffi ns.
 “The chief value of the fl our lies in its high content 
of protein (muscle-forming material) and mineral matter, 
one pound of it containing as much protein as two pounds 
of meat. Bread made from the soy-bean fl our in Germany, 
where it is being largely used at the present time, secures 
about the same amount of food value as six dollars spent 
for meat. The fl our seems to have especial value in the 
preparation of foods for delicate infants which have diffi culty 
with digesting cows’ milk, and for persons suffering with 
diabetic troubles.”
 A diagram (p. 7) shows “Products secured from the 
crushing of a ton of soy beans by the oil mill, and the 
material made from these products.” One ton yields 1,650 lb 
of meal, 32 gallons of oil, and 120 lb of trash and moisture. 
From the meal one can make food (human and animal), 
fertilizer, and celluloid. The human food can be macaroni, 
fl our, sauce, milk, cheese, coffee, and lard. From the oil one 
can make food (cooking oils, butter [margarine?]), paints, 
enamels, blown oil (linoleum, India rubber substitutes, 
varnishes), and soap stock (soaps, glycerine).
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 Note: This is the earliest English-language document 
seen (Aug. 2016) that contains a diagram of this type. 
Address: Chief, Div. of Agronomy, North Carolina Agric. 
Exp. Station.

1232. Product Name:  Hepco Flour (Soy Flour).
Manufacturer’s Name:  Waukesha Health Products Co.
Manufacturer’s Address:  Waukesha, Wisconsin.
Date of Introduction:  1916.
New Product–Documentation:  Joslin, Elliott P. 1916. 
Treatment of Diabetes Mellitus. p. 397, 409. Soya bean is 
used in the manufacture of Hepco Flour by Waukesha. It 
contains 42.9% protein, 22.3% carbohydrate, 20.8% fat, a 
trace of starch, and 448 calories per 100 gm.
 Joslin. 1917. Treatment of Diabetes Mellitus. p. 397, 
531; Roberts & Miller. 1918. Journal of Home Economics. 
Feb. p. 64-65.
 “From soya beans come delicious muffi ns for diabetics.” 
“Hepco fl our for diabetics.” 1919. Good Housekeeping 
magazine. p. 176.
 Letter from W.J. Morse to J.C. Hackleman at Illinois 
Agric. Exp. Station, Urbana, Illinois. 1921. May 4. “Relative 
to soy bean fl our, I will say that I do not know at present just 
where you can obtain this. I know that the Waukesha Food 
Products Co., Waukesha, Wisconsin, were manufacturing this 
fl our two or three years ago but recently I have not had any 
word from them.”
 Note: This is the earliest known commercial soy product 
made in Wisconsin.

1233. Fuerstenberg, Maurice. 1916. Die Einfuehrung 
der Soja, eine Umwaelzung der Volksernaehrung [The 
introduction of the soybean, a revolution in the people’s 
nutrition]. Berlin: Paul Parey. 30 p. Foreword by Dr. Gottlieb 
Haberlandt, Director of the Plant Physiology Institute, Univ. 
of Berlin. [5 ref. Ger]
• Summary: This interesting little book is diffi cult to 
translate since it has no subdivisions (A-level heads) and 
is written in the old German Fraktur script. It begins with 
a Foreword, by Gottlieb Haberlandt, son of Friedrich 
Haberlandt, the famous soybean pioneer in Vienna / central 
Europe in the 1870s.
 Foreword: If in spite of its extraordinary nutritional 
value, the soybean (die Sojabohne)–for the introduction 
of which into Central Europe my father made such a great 
contribution–is still not a generally widespread cultivated 
plant with us, then this is connected to the fact above all else 
that, as the author of this work correctly remarks, after the 
far too early death of my father, the promotional activity of 
this newcomer waned completely. In the present diffi cult 
time of war [World War I], the attention of additional circles 
has now once again been drawn to this so curious legume. 
The author of this work lines up with those who stand up 
with enthusiasm for the “miraculous stranger” without 

exactly asserting substantially new aspects or new facts. But 
such agitators are also welcome in the interest of our feeding 
the people, because it is necessary for many to work together 
in order to overcome the tenacious inertia of the entire 
population of both the producers and the consumers. The 
quiet explanations of the man of science need to fi nd their 
echo in the loud call of the educated laypeople.
 It is in that sense that I have been pleased to fulfi ll the 
request of the author to provide a foreword for his work on 
the soybean. May the following pages acquire new friends 
for my father’s protégé.
 Berlin-Dahlem, Christmas 1915.
 Page 5: Necessity is the mother of invention. It has also 
often been the cause of radical inventions and discoveries in 
the area of nutrition, above all else during periods of great 
wars which had resulted in privation and even often famine. 
Two inventions that were of drastic signifi cance for the 
nutrition of the people more or less have “war” to thank for 
their existence or at least for their general distribution: beet 
sugar and artifi cial butter (Kunstbutter).
 Even though the chemist [Andreas Sigismund] Marggraf 
had already discovered the sugar content of the beet in 1747, 
this discovery remained unutilized for nearly half a century. 
Only in 1786 did the physicist and chemist [Franz Karl] 
Achard occupy himself with the cultivation of beets and the 
obtaining of sugar from them at his estate Kaulsdorff near 
Berlin. After the experiments led to extremely favorable 
results, King Friedrich Wilhelm II granted Achard a loan 
of 150,000 thalers for the purchase of the estate Kunern in 
Silesia [today’s Konary in Poland], upon which he built the 
fi rst beet sugar factory in 1801. This was, however, later 
destroyed in the war. Only when the Continental Blockade 
[of Britain by Napoleon] completely prevented the import of 
cane sugar did the production of beet sugar develop which, 
in the meantime, had experienced a further improvement 
through the process of separation by means of lime, and beet 
sugar found general distribution.
 The artifi cial butter that today is likewise generally 
widespread under the name of “margarine” was produced for 
the fi rst time during the Franco-Prussian War at the impetus 
of Napoleon III by [Hippolyte] Mège-Mouriès in order to 
procure a good substitute for butter for the navy and for the 
poorer population.
 Things went similarly with the introduction of the 
potato in Europe. The potato, which originated in South 
America, was a cultivated plant there before the discovery of 
America by Europeans. The historian [page 6] Peter Martyr 
d’Anghiera must have been one of the fi rst Europeans to 
have mentioned the potato in a book, specifi cally in his work 
De Orbe Novo which appeared in 1516.
 The potato was to be brought to Ireland as early as 1565. 
It occurred a second time in 1584 and a third time in 1610, 
although always without having found particular attention. 
In 1560 and 1570, it came to Italy and Burgundy through 
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the Spaniards, where at the end of the 1580s cultivation 
experiments [note: Anbauversuche–same German word 
as “agronomic trials,” but at this point in history probably 
less formal than that] were to have taken place. But only 
as a result of a famine were the fi rst serious experiments 
undertaken to introduce the potato into Europe. In 1663, 
in order to take steps against the famine in Ireland that had 
been caused by the battles against England that had lasted 
for years, the attempt was made to support the cultivation 
of the potato there, namely by the Royal Society in 
London. The severe famine that was a result of the ravages 
and devastation of the Thirty Years’ War also caused the 
population of Western, Northern, and Central Germany to 
pay more attention to the potato as a food. But only the great 
famine that was a result of the Seven Years’ War but above 
all else also of the Napoleonic Wars had as a consequence 
the general dissemination of the potato.
 It is not uninteresting that in contrast to the potato, 
tobacco, which became known in Europe at approximately 
the same time, became established much more quickly. 
In spite of various ordinances and edicts by European 
governments that made the smoking of tobacco more 
diffi cult, such as the prohibition, which existed in most of 
the countries of Europe up to 1848, of smoking in public 
places and on the streets, tobacco very quickly experienced 
a spread. With reference to this peculiar relationship of the 
potato and tobacco, Alexander von Humboldt remarked, 
“Like an ignorant child to whom bread and a glowing coal 
is offered who then grabs the coal, that is what people are 
doing in Europe.”
 When still around the middle of the nineteenth century, 
the perfection of the process for the obtaining of alcoholic 
spirits then resulted in the development of an undreamt-of 
production of spirits, the cultivation of the potato began to 
become one of the most important branches of agriculture, 
which then went on to experience larger and larger growth 
from decade to decade.
 After the most varied of compulsory rules, as well as 
famine and wars, and fi nally after the prejudice broke which 
the people had shown against the potato, it became the most 
important food for the people in the nineteenth century. 
There are indeed entire areas of the land and provinces 
whose population subsists almost exclusively on potatoes.
 Page 7: While the yield of potatoes in the German 
Empire in the years 1878-1880 amounted to 20,654,539 
metric tons, during the years 1898-1900 it rose to 38,597,376 
metric tons and in 1910 to 43,468,395 metric tons. The 
average of the harvest yield of the years 1912-13 amounted 
to 52,165,306 metric tons. Thus potato production in 
Germany has more than doubled since 1878-1880, and in 
fact nearly tripled. In Austria, the yield of potato production 
in 1904 amounted to 108,399,000 metric hundredweights 
[10,839,900 metric tons]. In 1906, the production in 
Europe and the United States of America is estimated at 

approximately 200 million metric tons.
 It just goes without saying that within the large circles 
to which we are witnesses, the endeavor to bring economic 
forces to the highest level of development manifests itself to 
an even greater degree than in the earlier wars.
 Thus Prof. Delbrück in Berlin proposed the breeding of 
so-called “mineral yeast” on a large scale for the purpose of 
obtaining protein substances. Through his grinding of straw, 
Prof. Friedenthal attempted to produce a feed, and reference 
was made by Prof. G. Haberlandt in Berlin to the nutritional 
value of wood, and specifi cally of living sapwood. A feed 
experiment carried out by him together with Prof. Zuntz 
resulted in more than 50% of the dry substance of fi nely 
ground birch wood being digested by ruminants. Finally, 
Professor Lindner raised a yeast-like fungus, Endomyces 
vernalis, which has 18% fat in the dry substance [on a dry 
weight basis].
 The endeavor to raise the nutrition of the people that 
is impaired by the complete halt of the supply of food from 
abroad also gave rise to the competent authorities making 
all sorts of attempts to increase the nutrition possibilities, 
among which the agronomic trials with soybeans are 
befi tting of the greatest importance. The Austrian Ministry 
of Agriculture was the one to seize the initiative on these 
agronomic trials by allocating a certain quantity of soybeans, 
with the provision to also pick up these experiments, to 
the “Committee on the State Support of the Cultivation 
of Medicinal Plants in Austria” (Komitee zur staatlichen 
Förderung der Kultur von Arzneipfl anzen in Österreich), 
which had already done a great service to the dissemination 
of the cultivation of medicinal plants within the monarchy 
and already undertook other experiments with great success.
 With its nutritional value, the soybean exceeded all other 
seeds and fruits that we may cultivate... Continued.
 Note: Translated by Philip Isenberg (MM, CT), Long 
Beach, California. Address: Frohnleiten, Steiermark 
[Austria].

1234. Fuerstenberg, Maurice. 1916. Die Einfuehrung 
der Soja, eine Umwaelzung der Volksernaehrung [The 
introduction of the soybean, a revolution in the people’s 
nutrition (Continued–Document part II)]. Berlin: Paul Parey. 
30 p. Foreword by Dr. Gottlieb Haberlandt, Director of the 
Plant Physiology Institute, Univ. of Berlin. [5 ref. Ger]
• Summary: (Continued): Page 8: by a considerable 
amount, as is shown by a comparison of an analysis of the 
soybean with the chemical analyses of the other species of 
leguminous plants that are practicable with us which thus far 
were regarded as the most nutritious vegetables:
 A table follows. The six columns are Soybeans, Green 
Beans, Peas, Lentils, Broad Beans, and Yellow Lupins, 
and the six rows are Water, Protein, Fat, Nitrogen-free 
Extractable Substances, Raw Fiber, and Ash.
 If, however, the nutritional value of the potato, which 
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up until now has been regarded as the most important food 
for the people, is compared with the nutritional value of the 
soybean, then one fi rst sees what a sweeping signifi cance is 
ascribed to this bean for the nutrition of the people:
 A table follows. The six columns are Water, Nitrogen-
containing Substance, Fat, Starch and Dextrin, Raw Fiber, 
and Ash. The four rows are Potato: Minimum, Maximum, 
Mean, and Soybean.
 The value of the potato as a food is based almost 
exclusively on its content of starch fl our which, however, 
is not as high by far as, for example, with wheat bread. The 
former contains 21% starch and the latter contains 47.8 to 
55.8%. One researcher has furthermore calculated that if a 
working man is to cover the amount of protein substances 
that are required for him daily in the form of potatoes, which 
he could obtain from 614 g of ox meat, he would have to eat 
10 kg of potatoes. But since a person can hardly partake of 
half of that quantity of potatoes daily, then one can get an 
approximate idea of how the nourishment of those people 
has to be obtained whose diet consists primarily of potatoes. 
Wherever the population is dependent upon the nearly 
exclusive consumption of potatoes, as in the Ore Mountains 
(Erzgebirge)
 Page 9: in a large part of Silesia, in Northern Bohemia, 
or in Ireland, the abnormally high mortality and the 
numerous illnesses demonstrate the sad consequences of this 
form of nutrition. The high mortality rate of the industrial 
population of the large cities is also to the largest part to be 
traced back to such a malnutrition–for these classes of the 
population, too, the potato is in fact also the main food. What 
is interesting are the results of numerous studies which have 
all concurringly shown that the consumption of potatoes 
is always in inverse proportion to income. Families with 
a high income use on average fewer potatoes than those 
with a low income. That was only recently established once 
again in Düsseldorf by a survey. The potato consumption 
was determined there for the week from August 2 through 
8, 1915 for a number of families from the most varied of 
employment groups. The results were as follows:
 For each family member, a daily potato consumption 
applied with:
 A table follows. The seven rows are Top offi cials, 
Mid-level offi cials, Lower-level offi cials, Employees 
and auxiliary offi ce staff, Technical supervisory staff, 
Skilled laborers, and Unskilled laborers, followed by the 
corresponding weight of potatoes consumed in grams.
 The instinct of the person who manages it with the 
selection of food allows him, when his fi nancial situation 
permits it, to in fact restrict the consumption of potatoes 
to a minimum amount. On the table of the well-to-do, the 
potato plays a very subordinated role, and in fact from time 
to time it serves only as a garnish to the roast, while for the 
poor, it has to substitute for meat and bread. But the potato 
is only a low-quality substitute for meat and bread. It would 

therefore be of the absolute greatest signifi cance if aside 
from the potato, another cultivated plant would be introduced 
as a food for the people that exceeds the nutritional value 
of the potato several times over. It is in any case the highest 
time for the governments to dedicate greater attention to 
the feeding of the people, because a large portion of the 
population is undernourished in a manner that is frankly 
disturbing for the development of the entire body of people, 
and specifi cally not only during war, but also in times of 
peace. Specifi cally after the war, it will be the
 Page 10: obligation of the governments to seek to heal 
the wounds that have been struck by the war on the body 
of the people by sparing no effort to make the coming 
generation a healthy and powerful one; to do so, meat must 
be made more accessible to the people, because without 
overestimating its nutritional value, it cannot be denied that 
meat forms an important component of the nutrition of the 
growing human of the middle zones that is not to be done 
without. This does not change anything about the fact that 
the introduction of a new cultivated plant with the value of 
the soybean would virtually mean a radical change in the 
area of public nutrition, and specifi cally not only on account 
of its high protein content, but also because of its versatile 
usability. As a result of its fat content, it replaces animal 
fat or at least reduces the need for it very substantially, 
through which it would above all else have the consequence 
of a reduction in the cost of nutrition. It can be used as 
an additive to coffee, and if a mixture of coffee beans is 
made with half or a quarter soybeans, then this people’s 
drink becomes signifi cantly healthier in that the harmful 
effect of the caffeine, if not exactly paralyzed (paralysiert 
[counteracted?]), is thus very much reduced. An excellent 
fi ne fl our can also be obtained from the soybean, and a fi ne-
tasting oil can also be pressed out of it.
 Just as the soybean is of the greatest value for humans, 
soybean straw is, however, of the greatest value for 
agricultural livestock.
 The analyses (footnote: See Friedrich Haberlandt, The 
Soybean (Die Sojabohne), Vienna, 1878.) of the straw, the 
harvest of which incidentally exceeds that of the seeds on 
average by double, yielded an extremely favorable result 
and causes it to appear to be an extraordinarily nutritional 
livestock feed. One hundred units of weight of air-dried 
substance and substance dried at 100º C. contained the 
following:
 A table follows which compares the nutritional 
composition of the straw dried in two ways. The two 
columns are Air-dried (100%) and Dried at 100º C. The six 
rows are Moisture, Protein, Ether extract, Nitrogen-free 
extract substances, Raw fi ber, and Ash.
 According to these determinations, the protein content 
of soybean straw is equal to the maximum protein content of 
pea and vetch straw and nearly twice as high as that of the 
maximum with lupin straw.
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 Page 11: The fat content of the straw of the soybean 
exceeds the maxima in the fat content with pea, bean, vetch, 
and lupin straw, but the same also holds true with the content 
of nitrogen-free extract substances. For that reason, the raw 
fi ber content is likewise reduced in favor of the nutritional 
value of the soybean with respect to the other leguminous 
plants in a very considerable manner.
 Soybean straw specifi cally contains the mixture 
proportion of nitrogen-free nutrients to nitrogen-containing 
nutrients, which has been found by animal physiologists to 
be necessary for animal feed, to a degree that hardly any 
other natural animal feed possesses. The possibilities for the 
utilization of the soybean have not been exhausted with this 
by far. The soybean, once it is introduced, can fi nd the most 
varied of use in industry as well, above all else in the food 
industry.
 In Europe, the soybean already became known at the 
beginning of the 18th century, and specifi cally through 
travel accounts. The fi rst time that the soybean must have 
been mentioned was by the famous traveler [Engelbert] 
Kämpfer, who also did a great service to, among other 
things, research on Japan in his major work that appeared in 
1712, Amoenitatum exoticarum politico-physico-medicarum. 
The fi rst agronomic trials of a larger type were carried out by 
Prof. Friedrich Haberlandt in the 70s [sic, 1870s]: he is the 
same one whom we have to thank for a very instructive work 
on the soybean and its merits for cultivation, from which the 
material indicated here has also been derived for the most 
part. (Footnote: Friedrich Haberlandt, The Soybean: Results 
of the Studies and Trials on the Merits of Cultivating This 
Newly Introduced Crop Plant (Die Sojabohne. Ergebnisse 
der Studien und Versuche über die Anbauwürdigkeit dieser 
neu einzuführenden Kulturpfl anze), Vienna: 1878, Carl 
Gerold’s Sohn.) Isolated agronomic trials had already been 
carried out around the middle of the last century. Thus 
according to Haberlandt, agronomic trials were carried out 
in Hohenheim, but the experimental plants hardly matured 
as far as the formation of the blossoms. In other locations, 
the same experience was had. Haberlandt reported about 
yet another experiment which had been done several years 
before his and which, in contrast to this previous one, was 
accompanied by great success. During the war in the 70s 
[sic, 1870s], an artillery captain of the German Empire, 
D. Wehrhan, had seen soybeans in the botanical garden in 
Montigny near Metz [today’s Montigny-lès-Metz], which 
he liked so much that he brought four or fi ve seeds home 
with him, planted them in the spring of 1872 at his estate 
near Meissen, and harvested eighty to a hundred seeds in 
the autumn. In the next years, he carried out... (Continued). 
Address: Frohnleiten, Steiermark [Austria].

1235. Fuerstenberg, Maurice. 1916. Die Einfuehrung 
der Soja, eine Umwaelzung der Volksernaehrung [The 
introduction of the soybean, a revolution in the people’s 

nutrition (Continued–Document part III)]. Berlin: Paul Parey. 
30 p. Foreword by Dr. Gottlieb Haberlandt, Director of the 
Plant Physiology Institute, Univ. of Berlin. [5 ref. Ger]
• Summary: (Continued): Page 12: the sowing somewhat 
earlier, in approximately the middle of April, and achieved 
a very good harvest. In 1874, he suspended cultivation 
since he knew his assessment of the harvested beans. In the 
meantime, though, they had stimulated the interest of his 
neighbors, and for that reason, he decided to cultivate them 
once again in 1875. In that year, he harvested three liters 
of seeds, which he once again completely planted in April 
1876. As a result of the great, long-lasting drought in that 
year, though, the plants withered, and before the majority 
of the pods had yet achieved complete ripeness, an early 
frost occurred which completely destroyed the planting. The 
quantity of seeds that was harvested was not as large as that 
which was sown, and the quality was far lower, which is 
why the captain gave up on further agronomic trials with this 
variety of soybean.
 In France, from which the seeds in fact originated 
with which the captain carried out his agronomic trials, the 
soybean had at the time already been cultivated as an oil pea 
(Ölerbse)–pois oleagineux–in some localities of the Ariège 
and Haut-Garonne departments. In the south of Austria, the 
soybean was also already distributed here and there at that 
time without it having become well known in larger circles. 
Thus it was to be planted in several localities in South Tyrol 
for the obtaining of a coffee substitute. Haberlandt also 
reported about a teacher in Capo d’Istria in Istria (today’s 
Koper, Slovenia) who had informed him that soybeans were 
also found in Istria and that they were likewise used there as 
a coffee substitute. A friend of this teacher supposedly even 
assured him that there was no difference in fl avor between 
the soybean and the actual coffee bean.
 The soybeans which Haberlandt used for his fi rst 
experiments that were conducted in 1875 in Vienna had 
been acquired at the Vienna World Exhibition in 1873; they 
originated in part from Japan and China and in part from 
Mongolia, from Transcaucasia, and Tunis. In total, there 
were no fewer than twenty varieties, among which were:
 5 yellow-seeded from China,
 3 black-seeded from China,
 3 green-seeded from China,
 2 brownish-red-seeded from China,
 1 yellow-seeded from Japan,
 3 black-seeded from Japan,
 1 black-seeded from Transcaucasia,
 1 green-seeded from Tunis.
 Page 13: As early as the fi rst year of the trials (1875), 
it came to light that some varieties were especially 
recommended for further agronomic trials because of their 
early maturity. Among these were one of the yellow-seeded 
varieties from each of Mongolia and China, and a reddish-
brown variety from the latter empire. One black variety 
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from each of China, Japan, and Transcaucasia only matured 
meagerly, while the other varieties either did not make it 
to blossoming at all or else only began to blossom in late 
autumn. Yet other varieties arrived only at the development 
of a sparse number of immature or barely mature seeds and 
atrophied seeds that were incapable of germinating.
 From the brownish-red variety from China, 27 plants 
produced a yield of seeds with a weight of 249.8 g; from the 
light yellow variety from China, 25 plants produced a yield 
of seeds with a weight of 336.5 g; from the light yellow 
variety from Mongolia, 15 plants produced a yield of seeds 
with a weight of 196.9 g. Thus, according to this, a yield of 
seeds per hectare can be calculated, and specifi cally:
 No. 1 for the brownish-red variety from China of 2,769 
kg
 No. 2 for the light yellow variety from China of 3,739 
kg
 No. 3 for the light yellow variety from Mongolia of 
2,177 kg.
 In spite of the unfavorable conditions under which 
the fi rst trials were conducted–the experimental garden 
was surrounded by tall-growing clusters of trees and was 
bordered to the east, south, and west by tall buildings, 
through which the direct exposure to sunlight (Besonnung) 
of the experimental plants during the vegetative period was 
reduced in a substantial way–it was nevertheless already 
shown in the fi rst year that the soybean fl ourishes splendidly 
in Central Europe and has a capability for an extraordinarily 
high yield. Individual plants were full of mature pods from 
top to bottom, and with some of them, up to eighty and even 
more could be counted, which were fi lled on average with 
two to three seeds. The negative circumstance that so often 
occurs with green beans and broad beans that the blossoms 
which form continuously always remain unfruitful and 
unproductive was not to be observed with the soybean with 
even one single plant.
 Also interesting is the fact that the reproduced seeds 
were larger and heavier than the original seeds. An 
investigation in this regard yielded the fact that the absolute 
weight in grams of one thousand seeds amounted to:
 A table follows. The two columns are With the Original 
Seeds and With the Reproduced Seeds, the three rows are: 
With No. 1, With No. 2, and With No. 3
 Page 14: which, in turn, equals an increase in weight of 
54.7%, 47.1%, and 60%. The specifi c gravity of the seeds 
that were obtained also increased across the board.
 A table follows: the three columns are Maximum 
Specifi c Gravity, Minimum Specifi c Gravity, and Average 
Specifi c Gravity; the six rows are No. 1 with the Original 
Seeds, No. 2 with the Original Seeds, No. 3 with the Original 
Seeds, No. 1 with the Reproduced Seeds, No. 2 with the 
Reproduced Seeds, No. 3 with the Reproduced Seeds.
 The volumetric weight of the seeds that were harvested 
in Vienna was also correspondingly a greater one. One 

hectoliter weighed:
 A table follows: the two columns are Original Seeds and 
Reproduced Seeds and the three rows are With No. 1, With 
No. 2, and With No. 3.
 Even though this fi rst agronomic trial was only 
conducted on a very modest scale, Haberlandt did in fact 
harvest a suffi cient quantity of seeds to devote a portion of 
the harvested seeds to chemical studies and to not only repeat 
the agronomic trials on a larger scale in 1876, but also to 
allow others to participate with small seed samples: eight 
people took part in the trials in 1876, and these trials also 
yielded an extremely favorable result. The observation is 
worthy of mention that the specifi c gravity of the reproduced 
seeds had only increased substantially in the fi rst year, in 
1876 it remained virtually unchanged, as can be seen from 
the following compilation:
 A table follows: the three large column headings are 
Original Seeds and Reproduced Seeds, the latter of which 
is subdivided into 1875 and 1876, and all three columns are 
each further subdivided into the three subcolumns Min., 
Max, and Mean; and the three rows are Yellow Variety from 
Mongolia, Yellow Variety from China, and Brownish-red 
Variety from China
 Page 15: The protein and fat content of the reproduced 
beans also did not have any decrease, but rather for the 
most part an increase was recorded, as emerges from the 
following comparison of the analyses which were carried 
out in the Chairman’s Laboratory of Chemical Technology 
at the College of Agriculture in Vienna (Laboratorium der 
Lehrkanzel für chemische Technologie an der Hochschule für 
Bodenkultur in Wien).
 A table follows: the two large column headings are 
“In 100 parts of air-dried substance are contained:” and 
“Calculated with a water content of 10%”, each of which is 
subdivided into the three subcolumns, In the Original Seeds, 
In the Seeds of the 1st Reproduction, and In the Seeds of the 
2nd Reproduction; and the eighteen rows are Water, Protein, 
Fat, Nitrogen-free Extracts, Raw Fiber, Ash; the heading 
Yellow Variety from China and then Water, Protein, Fat, 
Nitrogen-free Extracts, Raw Fiber, Ash Component, and the 
heading Brownish-red Variety from China and then Water, 
Protein, Fat, Nitrogen-free Extracts, Raw Fiber, and Ash. 
(Continued). Address: Frohnleiten, Steiermark [Austria].

1236. Fuerstenberg, Maurice. 1916. Die Einfuehrung 
der Soja, eine Umwaelzung der Volksernaehrung [The 
introduction of the soybean, a revolution in the people’s 
nutrition (Continued–Document part IV)]. Berlin: Paul 
Parey. 30 p. Foreword by Dr. Gottlieb Haberlandt, Director 
of the Plant Physiology Institute, Univ. of Berlin. [5 ref. Ger]
• Summary: (Continued): Page 16: In the agronomic trials 
that were conducted in 1877, 118 people already participated. 
This time, the trials extended to all of the provinces of 
Austria as well as to Hungary, Croatia, Germany, Holland, 
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Switzerland, and Russian Poland (Russisch-Polen). In 
consideration of the extremely unfavorable weather–a late, 
chilly, and damp spring, a summer that was only hot in brief 
periods with a dry period that lasted all the longer, a cold, 
rainy autumn, which brought the unusually premature early 
frosts which substantially damaged the sensitive plants or 
completely destroyed them–the result of these agronomic 
trials can also be called a satisfying one. Indeed, many 
participants in this year’s agronomic trials felt themselves 
to be obliged to very specially emphasize in their reports to 
Haberlandt the resistance of the soybean to drought and to 
frost.
 Instead of quoting the various reports, the wish is to list 
here the conclusions that were summarized by Haberlandt in 
fi fteen points which he obtained from the agronomic trials 
that were conducted during three years as well as from the 
chemical studies:
 I. The acclimatization of the early-maturing soybeans 
can be indicated as completely successful in Central Europe.
 II. Out of all of the varieties that achieved cultivation on 
an experimental basis over the three years, the yellow-seeded 
variety, and possibly also the reddish-brown-seeded variety, 
served as the decidedly preferable ones.
 III. The yellow variety as the earliest maturing variety 
noticeably exceeded the northern distribution boundary for 
the corn plant, competing with regard to its capability for 
distribution at minimum with the earliest maturing corn 
varieties.
 IV. With the continued cultivation of the soybean, there 
is reason to fear a degeneration of it in the sense that, for 
instance, the anatomical-physiological qualities of the seeds 
and the chemical properties that are associated with them 
could experience a substantial change.
 V. On the other hand, it is [verb missing–possessed?] 
of an extraordinary capacity for adaptation, both to the soil 
and to the climate of an area. As is expressed in the height of 
its growth, in the number and size of its leaves, in the stiffl y 
upright or sarmentous (raukend) growth of the stem, in the 
denser or sparser hair covering of the leaves
 Page 17: and in the longer-lasting beginning of the 
blossoming or an interruption of it that occurs early.
 VI. It resists frost far better than corn or green beans, its 
seeds do not freeze, even if they winter over in frozen soil 
or are intentionally left to freeze. Likewise, the sprouts are 
also less sensitive than green bean plants which, like soaked 
green beans, are certainly destroyed by frost. As a result of 
this greater hardiness of soybeans, it is already possible to 
move their cultivation to the second half of April, as long 
as it is not pushed past May 1. VII. It is capable of resisting 
summer drought to a greater degree than the other legumes, 
and in fact in that respect it hardly meets its match among 
our local cultivated plants, perhaps only with corn, sorghum 
(Moorhirse), and foxtail millet (Mohar).
 VIII. Corresponding to its wealth of blossoms is always, 

with almost absolute certainty, an extraordinarily rich 
setting of pods which is emphasized with praise by all trial 
participants and which can be designated as incomparable. 
At the same time, the pods keep the seeds well and almost 
never let them drop on their own.
 IX. Both the seeds and the straw of the soybeans have 
an excellent nutritional value. As a green fodder plant, there 
is no other that is comparable to it with regard to nutritional 
value. With the high content of its seeds in the most precious 
components, no seed of any other food plant of the temperate 
zones can even distantly be compared with it.
 X. Not only do the products of the soy plant 
(Soyapfl anze) have a very high nutritional value, with dishes 
that are prepared from the seeds also pleasing the palates of 
people, the straw and the green plant are eagerly eaten by 
every type of livestock.
 XI. For the plant farmer, it has the special advantage 
that it can be planted in almost any soil, even if it equally 
fl ourishes superbly on all types of light soils and specifi cally 
matures earlier. The planting [page 18] takes up a small stock 
of seed, its care requires little trouble and cost, it shades the 
soil in an excellent manner, it does not allow any weeds to 
develop, and it can be left in the fi elds in stooks / shocks 
(Puppen) to dry in the autumn without risk, as long as there 
is no fear of it being eaten by mice.
 XII. One decisive advantage of the soybean in 
comparison with all other legumes consists of the fact that 
with respect to all of the parasitic fungi (Schmarotzerpilze), it 
enjoys an infallible immunity, as has been the case thus far.
 XIII. But the soybean is not simply an extraordinarily 
important acquisition for the farmer, it will also achieve a 
great signifi cance for industry.
 XIV. In the end, the soy plant will also form a valuable 
subject for plant physiologists for the purposes of numerous 
studies, since prior experiments have shown that it can 
also easily be used in nutrient solutions for complete 
development.
 XV. It will prove itself to be one of the most suitable 
plants for the study of the infl uence with the formation of 
new varieties, and it will do so not simply for the household 
of people, but it will also be of great service for scientifi c 
research.
 In his book, Haberlandt prophesied that soy (Soja) 
“will one day play a great role in the huts of the poor, it will 
mean more to potatoes than salt, with its fat it will be like 
drippings, and with its protein it will provide energy. As 
fl our, though, it will also gain its entry into the palaces of the 
wealthy, and in fact the soy sauce that is currently imported 
from India and China will form a constant item in their 
cakes.” Haberlandt closes out his study about the merits of 
cultivation of soy by saying, “Farmers will therefore only be 
taking their own interests into consideration if they include 
this miraculous stranger within the circle of their protection 
and, in so doing, along with their own advantage and the 
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general good of the people, they also promote the well-being 
of the Fatherland.”
 Many will thus pose the question: where does it come 
from that the soybean, if it has such outstanding properties, 
[page 19] will fi nd its further dissemination? If Haberlandt 
had not unfortunately been torn away from the midst of 
his publicity activity–he died in 1878, right when his book 
The Soybean (Die Sojabohne) had been published in which 
he set down the results of the studies and trials about the 
merits of the cultivation of the soybean–then the soybean 
would have already taken on fi rst place long ago among the 
cultivated plants of Europe. Haberlandt was in fact mistaken 
about one thing: namely, in his view that the soybean 
“will achieve general recognition only as a consequence 
of the advantages which are associated with its cultivation 
and which would be the only thing capable of dispelling 
mistrust which every newly recommended useful plant 
encounters in the all too often shrewd circles of practical 
farmers.” Haberlandt was certainly not incorrect when he 
indicated that the praise which he wrote and spoke extolling 
the soybean in those days would have died away without 
a sound and would have remained completely unnoticed if 
it had not recommended itself through its advantages to all 
those who thus far have become acquainted with it. But no 
new cultivated plant can be disseminated without publicity. 
It was possible for the potato to be introduced in part only 
through force and cunning. In Prussia, after the Seven Years’ 
War [1754-1763], Frederick the Great [ruled 1740-1786] 
had it required of every tenant farmer to till one fi fteenth of 
the fi eld with potatoes, clover, and caraway. In France, the 
famous pharmacist and agronomist Parmentier could once 
again only introduce the potato into his fatherland by means 
of a ruse. Namely, he made it known that any farmer who 
dug up the tubers would be subjected to severe punishment. 
The forbidden fruits are the ones that always taste the best: 
the potatoes were stolen and planted and in this way acquired 
their civil rights in France.
 Things went completely differently for the soybean. 
Farmers showed the greatest interest in it from the very 
beginning. And thus Haberlandt was able to say that he was 
aware of no case in the history of crop farming in which a 
cultivated plant that was to be newly introduced had won for 
itself the general interest and the participation of farmers in 
so few years at such a high degree as that which the soybean 
had succeeded in doing in recent years. In this year, 1877, it 
was already possible for 148 farmers to carry out agronomic 
trials, most of them appreciatively emphasized the great 
fertility of the new bean, and Haberlandt was bombarded 
from all sides with requests. After the death of Haberlandt, 
the great advocate and champion for the introduction of the 
soybean, the movement which he initiated with indeed such 
great enthusiasm waned, and in fact the soybean sank... 
(Continued). Address: Frohnleiten, Steiermark [Austria].

1237. Fuerstenberg, Maurice. 1916. Die Einfuehrung 
der Soja, eine Umwaelzung der Volksernaehrung [The 
introduction of the soybean, a revolution in the people’s 
nutrition (Continued–Document part V)]. Berlin: Paul Parey. 
30 p. Foreword by Dr. Gottlieb Haberlandt, Director of the 
Plant Physiology Institute, Univ. of Berlin. [5 ref. Ger]
• Summary: (Continued): Page 20: ... into oblivion so 
much that it virtually had to be rediscovered for us. The 
presumption would have been obvious that the cause of 
soy not being naturalized after the agronomic trials that 
turned out so favorably was a taste that was perhaps not 
appealing to the palates of Europeans. But that is also not 
correct because, as Haberlandt reports, nowhere had the 
palate rebelled against soy as food, and not one single 
unfavorable opinion about the fl avor of the soybean came 
to his knowledge. In fact, many of those who did taste 
tests with soybeans found that they were better tasting and 
fi ner than green beans and even than lentils and peas. One 
disadvantage which was generally noted is that soybeans 
require a very long time to be cooked until soft (footnote: 
as far as cooking the soybeans until soft is concerned, I 
have had the experience that they can be cooked until soft 
with the addition of a pinch of sodium carbonate, like other 
legumes): Haberlandt also considered the soybean, when 
prepared by itself, to be a concentrated food. In order to 
remedy the fi rst evil which at any rate causes an expenditure 
in time and money, he used the soybeans fi nely ground, and 
he further recommended to mix the soybeans with other 
foods that were less concentrated. The Chinese and Japanese 
had instinctively been very correctly led there, they add 
their “miso” or their soy paste (Sojabrei) to most of their 
other foods in a mixed proportion without ever consuming 
it by itself. Haberlandt had such soy grits (Sojaohnenschrot) 
added to foods prepared from potatoes, such as potato puree, 
as well as rice that had been cooked until halfway soft; he 
mixed soy grits (Sojaschrot) with wheat semolina, in order 
to prepare so-called “milk semolina” or “water semolina”; 
and he had a food produced with boiled, mashed potatoes 
and also mixed with semolina that was analogous to polenta, 
which he called “soyenta” (Sojenta). As an experiment, soy 
grits (Sojaschrot) were also mixed with wheat fl our, and 
bread was prepared without adding milk, and in all cases 
the dishes that were mixed that way tasted excellent to him 
and his family. However, this opinion about the taste of soy 
was also formed by all others who happened to have the 
opportunity to participate in taste tests.
 It would only be superfl uous to repeat an opinion which 
the famous Prof. Wenzel Hecke, a friend of Haberlandt’s, 
had about the usability of the soybean as a food for people 
and which is likewise to be deduced from Haberlandt’s work: 
“With its high content of nitrogenous nutrients
 Page 21: soy obviously has too close of a relationship 
for it alone to serve the nutrition of people: since with its sole 
use, a loss of fat would occur. For the production of a normal 
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relationship of nitrogenous and nitrogen-free nutrients, it for 
that reason appears that the addition of another food that is 
low in nitrogenous substances and fat would be appropriate, 
and along those lines, it seems that in those countries where 
the cultivation of potatoes is carried out, the potato above 
all else would be recommended, which has already assumed 
such a large share in the nutrition of the people. Without 
wishing to provide a recipe for general imitation, I only note 
that a dish can be produced from soy and potatoes which 
tastes really good to myself and my family, big and small, 
and specifi cally also in comparison with the `mamaliga’ 
(polenta or corn mush) which they got to know as a general 
food for the people in Radautz (today’s Radauti, Romania). 
In this case, one part soy fl our or soy meal and two parts 
fresh potatoes are used. The potatoes and the soy are each 
boiled separately, then mixed together into a moderately 
thick paste. The necessary amount of salt is added to the 
soy, and as a seasoning and perhaps also otherwise for 
dietetic purposes braised onions are added to the dish. 
This combination offers to those who have to save on food 
the content of nitrogenous nutrients that are necessary 
for nutrition, since the ratio of those to the nitrogen-free 
nutrients, in consideration of the higher respiration value of 
the fat, hardly amounts to 1:4. The fat, which is otherwise 
used with the use of the potato, is saved, since the soy 
contains enough of it, and the addition of milk with regard to 
the content of casein and fat is also not necessary. This also 
was not done in the experiments described above.”
 As can be seen from these opinions, the “fl avor” 
was therefore also not a reason for the soybean not being 
introduced, and so nothing else remains to be viewed as the 
only cause except the lack of organization of the movement 
after the death of Haberlandt. Following the demise of this 
researcher, it appears as though no on at all looked after 
the soybean any more, and hundreds, or even thousands, 
of farmers whose agronomic trials had been brilliantly 
successful did not know of any utilization for them and 
therefore gave up on further cultivation: because anyone who 
carried out taste tests was scared away by the lengthiness 
[Landwierigkeit–sic: Langwierigkeit?] of the boiling. But 
in that respect, it was in fact the absence of a clarifi cation of 
the further preparation of the soybean which got in the way. 
Nevertheless, soybeans have remained in some areas where 
they fi nd use as a coffee substitute.
 Page 22: All good things come to fruition in this world 
and will fi nally achieve recognition, however and whenever 
that may be. It has now been a full forty years since 
Haberlandt undertook his agronomic trials with soybeans 
with such great success, and it has been almost exactly as 
long since the soybean has been sleeping in its Sleeping 
Beauty slumber. But soy, too, shall awaken from it to a 
new life–the World War is what will cause it to once again 
blossom forth and be fruitful.
 Just like forty years ago, the trials that were carried 

out at the initiative of the Austrian Ministry of Agriculture 
(Österreichisch Ackerbauministerium) also yielded 
a sparkling result, as the author can attest to, having 
been a participant in these trials. The committee which 
was mentioned at the beginning, which the Ministry of 
Agriculture entrusted with the agronomic trials and with 
which the author has been in contact for some time now 
because of similar trials, also turned to him specifi cally 
with the inquiry as to whether he would be inclined to begin 
agronomic trials with soybeans.
 For years now, the soybean has aroused my attention, 
above all else because of its such multifaceted usability, 
which nearly all travel descriptions from Japan and China 
know well enough to report. I was already contemplating 
at the time the idea of carrying out agronomic trials 
with soybeans, and for that purpose, I turned to various 
personages, all of whom, though, advised me against it. 
When the committee then turned to me, I did not hesitate for 
a moment to realize my old plan.
 For the trials that were carried out by the committee, 
some beans of Hungarian provenance were used and 
some beans that were the descendants of a variety that 
had been planted at the committee’s Korneuburg grounds 
(Korneuburger Anlagen) in 1904 which had been obtained 
from the Dresden [Germany] company Gehe & Co. after 
a report from them that originated from China. Excellent 
experiences have especially been had with the latter variety: 
thus at the Korneuburg experiment station (Korneuburger 
Versuchsstation), the harvest could already be carried out 
in the third week of September. The author also received a 
reproduction of this Chinese variety. I used the three kg of 
soybeans that I got not only for agronomic trials, but I also 
carried out all kinds of taste tests with them which satisfi ed 
me extraordinarily, and I gave seeds to seven other people. 
For my agronomic trials, I selected the most varied of types 
of soil, and I had the same experience as Haberlandt that the 
most suitable type of soil is a deep loamy one. The soybean 
does not like garden soil or compost soil or else manured 
soil: although the development of the foliage is extremely 
strong and the plants can from time to time reach a height of 
1.5 meters, the development of the fruit was... (Continued). 
Address: Frohnleiten, Steiermark [Austria].

1238. Joslin, Elliott Proctor. 1916. Treatment of diabetes 
mellitus, with observations upon the disease based upon one 
thousand cases [5th ed.]. Philadelphia and New York: Lea & 
Febiger. xvi + 17-440 p. 25 cm.
• Summary: Joslin (lived 1869-1962) recommended the 
use of Hepco Flour, a soybean product, in his diabetic diets. 
Page 397 states: “Soya bean is also extensively used, and 
probably deserves a still wider introduction into the diabetic 
diet. It is used in the manufacture of Hepco Flour.” Page 
400 states that “soy bean meal” [probably soy bean fl our] 
contains 34.0% carbohydrates. “Ralston Health Food” is a 
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type of “Cereal breakfast food.” Page 402 notes, under “fresh 
vegetables,” that soy beans [i.e. green vegetable soybeans] 
contain on average 28.0% carbohydrates (range 19.3-39.0%).
 In the section titled “Composition of so-called diabetic 
foods” (p. 406-17) the author notes that such foods have 
been more thoroughly studied at the Agricultural Experiment 
Station in New Haven, Connecticut, than elsewhere. The 
lengthy list that comprises most of this section is based 
on original analyses found in Connecticut Agricultural 
Experiment Station Reports, for 1913, Part 1; for 1914, Part 
5, and for 1915, Part 5. The table contains the following 
columns: Date of analysis. Manufacturer and brand. Protein 
per cent. Carbohydrate per cent. Fat per cent. Starch per 
cent. and Calculated calories per 100 grams. The following 
contain soy: Cereo Co., Tappan, New York: Soy Bean Gruel 
Flour (1913 [date of analysis]). Health Food Co., New York: 
Protosoy Soy Flour (1913, 1914), Protosoy Diabetic Wafers 
(1913, 1914). Jireh Diabetic Food Co., New York: Soja Bean 
Flour (1913). Theo. Metcalf Co., Boston, Massachusetts: 
Soja Bean Meal, 18% starch (1913). Waukesha Hepco Flour 
(1913).
 A large number of companies in the USA and Europe 
make products containing gluten; among these are The 
Kellogg Food Co. in Battle Creek, Michigan. The Nashville 
Sanitarium Food Co. in Nashville, Tennessee makes Malted 
Nut Food, Nut Butter, Nuteysa, and Nutfoda.
 A list of 13 peanut butter manufacturers is given (p. 
415), including The Kellogg Co. (Battle Creek, Michigan), 
Beech-Nut Packing Co. (Canajoharie, New York), and H.J. 
Heinz Co. (Pittsburgh, Pennsylvania). The fat content of the 
various brands ranges from 42.8% to 51.3%; Kellogg’s is 
49.7%. Two companies whose peanut butter was analyzed 
in 1899 were: Atlantic Peanut Refi nery, Philadelphia, 
Pennsylvania, and Peanolia Food Co., New Haven, 
Connecticut.
 Special protein preparations include Soson and Tropon 
(made in Germany), and Plasmon (made in London, 
England). Address: Asst. Prof. of Medicine, Harvard Medical 
School, Massachusetts.

1239. Laxa, Otakar. 1916. Rostlinné mléko, levna nahrazka 
mleka kravskeho [Vegetable milk, an inexpensive substitute 
for cow’s milk]. Zpravy Laktologickeho Ustavu (Dairy 
Institute News) (Prague) No. 5. 10 p. [26 ref. Cze; ger]
• Summary: According to Horvath (1927, p. 65) this article 
recommends the following procedure: “100 gms. of good 
yellow or green soybeans washed in cold water until the 
water is absolutely clear. After the cleaning soak for 24 hours 
in an amount of cold water just suffi cient to cover them. 
After the beans become soft, mash in an almond-mill of the 
kitchen type. Pour the resulting milk mass in a bottle with a 
capacity of 2 liters to which are added 900 cc. of cold water, 
10-15 gms. of cane sugar, 1 gm. of sodium chloride and one 
drop of essence of fresh hay, in order to cover the beany taste 

and smell with an aroma similar to cow’s milk. Close the 
bottle and shake the contents from time to time. Filter the 
liquid through a clean linen bag after 4 hours so the residue 
is pressed out. In this way about 750 cc. of soybean milk are 
obtained.
 Note: This is the earliest document seen (Jan. 2010) that 
contains a detailed description of how to make soymilk at 
home or in a typical European kitchen.
 The chemical composition (without adding the values 
for cane sugar and sodium chloride) is: water, 94.85%; fat, 
1.00%; protein, 1.78%; reducing sugar, 0.11%; galactanes 
and other soluble carbohydrates, 2.02%; ash 0.34%; dry 
substance, 5.15%. The addition of 10 gms. cane sugar and 
1 gm. table salt to 1 liter raises the amount of dry substance 
to about 6% and also the ash content and the nutritive value. 
The food value of such soybean milk is estimated by Prof. 
Laxa to be equal to about one-half of the food value of whole 
cow’s milk, or two-thirds the value of skimmed milk. The 
cost of one liter of this soybean milk in Prague in 1916 was 
estimated by Laxa to be two and a half cents (Mex.) if made 
at home.” Notice that no mention is made of cooking the 
soymilk!
 Horvath (1927, p. 60) continues: “According to Prof. 
Laxa, the fresh soybean milk shows a slight alkaline reaction. 
‘At 12 degrees of acidity of Soxhlet-Henkel it coagulates on 
boiling. The fresh soybean milk gives a strong peroxidase 
reaction of Storch [Starch]. It is also rich in katalase 
[catalase]. If hydrogen peroxide (a 10% solution) is added to 
soybean milk in proportion 5 cc. to 15 cc., 15cc. of oxygen 
are formed (liberated) in two hours. The reductase test, on 
the contrary, goes very slowly. No change can be observed 
if rennet is added to slightly warmed soybean milk. But if 
one increases the content of soluble calcium salts (adding f.e. 
calcium citrate), a fi nely fl occulated precipitate is formed. 
The soybean milk curdles spontaneously at room temperature 
if the developed acidity reaches 14.8 degrees of Soxhlet-
Henkel. In order to inhibit the putrefi cation [putrefaction] of 
soybean milk it is advisable to add a few drops of a culture 
of lactic acid bacteria. Soybean milk supplemented with 
lactose and inoculated with a culture of yoghourt [yogurt] 
bacteria, coagulates at 40ºC in 4 hours and gives a curd-like 
acid mass.’
 Yeu (1933, p. 14) states: “It was not until 1916 that 
a study of soymilk as a substitute for cow’s milk was 
undertaken. O. Laxa gives the composition of milk obtained 
from soybeans cultivated near Prague. He made a soy yogurt. 
He concluded that soymilk was not important except in 
places totally lacking animal milks.”
 The author is a doctor. Hromadko (1926, p. 321) and 
Pume (1941 #069) cited this article correctly. Horvath (1927, 
p. 85) and L’Heureux (1933, p. 370) cited it as if it were a 
German journal article (from Berichte der Laktologischen 
Anstalt an der K.K. Boehm. Technischen Hochschule in 
Prag. 1916). Several subsequent French authors (Maillet et 
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al. 1932, p. 490; Yeu 1933, p. 103) cited this as if it were a 
French journal article (from Rapports de l’Institut de l’Ecole 
Polytechnique, tchèque. No. 5. Prague). Nakazawa cited 
him as publishing in Extr. de la Rev. gener. du Lait, and Zbl. 
Bakt. II. 51, 423 (1920). or II. 86, 160 (1932). Or Biol. Abst. 
7, 19020 (1933). Address: Prof., Dr., Czechoslovakia.

1240. Sornay, Pierre de. 1916. Green manures and manuring 
in the tropics, including an account of the economic value of 
leguminosæ as sources of foodstuffs, vegetable oils, drugs, 
etc. Translated from the French by F.W. Flattely. London: 
John Bole, Sons and Danielson, Ltd. xvi + 466 p. Illust. 26 
cm. [12 soy ref]
• Summary: This book is dedicated “To my esteemed Master 
and Friend M.P. Bonâme. A token of deep gratitude and 
sincere admiration.” It “was awarded a gold medal by the 
Société Nationale d’Agricole de France.” The translator 
is from the International Institute of Agriculture, Rome, 
and the Dep. of Zoology, University College of Wales, 
Aberystwth. In the introduction H. Pellet states (p. viii) 
“M. de Sornay, who for a number of years has been a 
member of the Agronomic Station of Mauritius, had already 
published, some time ago, in the Bulletin of the Station, a 
short treatise on the Leguminosæ.” This volume is a major 
expansion of that work. The author was one of the fi rst to 
study intercropping of sugar cane with legumes. Working in 
Mauritius, he found that legumes used in mixed cultivation 
with sugar prevented the growth of weeds and retained the 
soluble salts which would have been washed away by rain. 
A trailing variety of peanut was used. He also suggested 
soybean as an intercrop because “it does not interfere in 
any way with the small canes; the soybean may be used 
on a mixed cultivation and may even be sown in two rows 
in interspaces of canes” (p. 184). Also includes concise 
information about the cultivation and yield of soybeans.
 Chapter 1, “General remarks” (p. 1-9) begins: “The 
family of the Leguminosæ, which numbers not less than 
7,000 species distributed over every portion of the globe, 
contains, according to Van Tieghem, 430 genera.” “The 
Leguminosae are generally divided into three great sub-
families: Cæsalpineæ, Mimoseæ, and Papilionaceæ.” The 
fi rst two sub-families prefer tropical climates, whereas the 
Papilionaceæ “adapt themselves to every climate and are 
found distributed from the Equator [Ecuador] to the Poles.” 
The Papilionaceæ are divided into eleven tribes; a table 
shows these and the subtribes or genera they contain. The 
genus Glycine is in the tribe Phaseoleæ, subtribe Glycina.
 Chapter 2 is an “Account [history] of the theories on 
the absorption of nitrogen from the air by the leguminosæ.” 
Chapter 3 (p. 9-46) is a “Description of the various 
leguminous plants of agricultural value.” The 37 species 
discussed include the peanut (p. 47-70), Bambarra ground-
nut or Voandzou (p. 70-72, native of Madagascar), pois carré 
[winged bean] (Psophocarpus tetragonolobus), and Soja, or 

Soy bean (p. 182-92).
 The rambling treatment of the soy bean discusses bits 
and pieces of its history, botany, and yields in India, South 
Africa, and Mauritius. Nineteen tables show its composition. 
Concerning uses: “The seed of the soy bean is eaten as a 
vegetable by the majority of Chinese and Japanese, and they 
make numerous other uses of it.” The chief ones are: Soy 
milk, soy cheese [tofu], and shoyu. “The roasted seeds of 
the soy bean are used in the United States and Switzerland 
as a substitute for coffee. Not containing any starch, these 
breads are used in the manufacture of breads and biscuits 
for people suffering from diabetes. They are found on the 
European market... The seeds are pressed in order to extract 
the oil, the oil resulting from the fi rst expression being used 
in the manufacture of soap, whilst that from the second is 
used as machine oil. The cake is given to cattle mixed with 
other nutriments of lower nitrogen content. The trade in soy 
has increased considerably during the last fi ve years.” Trade 
statistics (exports of soy beans from Manchuria and imports 
to Europe) and prices on the London market (of soy beans, 
oil, and cake) are given.
 Chapter 7, “Starch in the leguminosæ” (p. 246+) 
discusses the “Characters of the principal starches in the 
Leguminosæ.” It contains an illustration (line drawing) of 
the starch in Soja hispida (Fig. 42, p. 251), and a description 
(p. 255) as follows: “Soja hispida.–Soy contains very little 
starch. The shape of the grains is fairly uniform, whilst 
their size is very variable. All the grains polarize clearly. 
The hilum is linear, occasionally stellate, but of rather rare 
occurrence. The striations are only visible at the edges 
and are very close together. Starch only very slightly 
homogeneous.” Address: Chemist, Ex-Asst. Director of 
the Station Agronomique of Mauritius, Laureate of the 
Association des Chimistes de Sucrerie et de Distillerie de 
France et des Colonies, Laureate of the Société Nationale 
d’Agriculture de France.

1241. Urbeanu, A. 1916. Volksernaehrungsfragen. 
Die Gefahr einer an Kalium-Verbindungen zu 
armen Ernaehrungsweise und ihre Beziehung zu 
Ernaehrungskrankheiten: Chemische und physiologische 
Untersuchungen ueber die Normalkost mit 
Beruecksichtigung der Kriegskost [Human nutrition 
questions. The danger of poor nutrition related to insuffi cient 
potassium compounds and its connection to nutritional 
diseases: Chemical and physiological investigations on the 
normal diet with regards to the wartime diet]. Berlin and 
Vienna: Urban & Schwarzenberg. 162 p. Illust. No index. 24 
cm. [5+* ref. Ger]
• Summary: The author makes frequent references to Dr. 
Hindhede of Denmark and his system of nutrition. Soya 
casein is mentioned on page 25 as an example of a vegetable 
protein substance. The passage states:
 The trials... indicate the necessity of the physiological 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    617

© Copyright Soyinfo Center 2021

minimum of potassium and demonstrate that just the 
quantity of protein by itself is not an essential factor for the 
determination of the nutritional value, since the quantity 
of protein that can be assimilated can change within broad 
parameters. This occurs specifi cally according to the quantity 
of potassium compounds that are available, as is proven 
by the ash-free proteins of both animal origin (protein or 
fi brin) and plant origin (zein (Zein) [translator’s note: a 
class of prolamine protein found in corn] and soy casein 
(Sojacassein) [sic, Sojakasein or Sojacasein]).
 Note: Translated by Philip Isenberg (MM, CT), Long 
Beach, California. Address: Dr. and former Professor 
of Chemistry and Toxicology at the Medical Inst. of the 
Romanian Army.

1242. Zhu Chen. 1916. Dongting Dongshan wuchankao 
[Survey of products of the Eastern Mountain of Dongting 
lake]. China. Passage on soy reprinted in C.N. Li 1958 #351, 
p. 249-50. [Chi]
• Summary: Wade-Giles reference: Tung T’ing Tung Shan 
Wu Ch’an K’ao, by Chu Chên. Republican period. The 
section titled “Yellow soybeans” (huangdou) states: When 
fresh, they are called green vegetable soybeans (maodou; 
“hairy beans”); when dry, they are called yellow soybeans. 
Plant them in the 4th lunar month. The stem grows to a 
height of 2 feet. The leaves are round with pointed tips. The 
color is deep green, with little yellow fl owers. The pods are 
a little more than an inch (cun) long, have green hairs, and 
contain 2-3 beans. When the beans are fresh, they are green; 
but when they grow old, they turn yellow. They are round 
like pearls. After removing the skin [seed coat] from the 
individual beans, you will fi nd two parts [cotyledons]. They 
are like almond seeds. Most beans have that same structure. 
Green vegetable soybeans (maodou) are boiled in the 
summer and served on a plate as a vegetable.
 There are two kinds of green vegetable soybeans. One 
kind is called guanbangqing; in the 5th month you can 
harvest them as green vegetable soybeans, or in the 7th 
month you can harvest them as yellow soybeans (mature). 
Another kind is called shijiaxiang; in the 7th month you 
can harvest them as green vegetable soybeans, or in the 9th 
month you can harvest them as yellow soybeans.
 For some, you do not wait until they are mature; just 
harvest the [green] pods and boil them, then spread them 
in the sun until dry; they are called dry green soybeans 
(xunqingdou). They are also called maodougan (“green 
vegetable soybeans dried”).
 Green vegetable soybeans (maodou) are easily infested 
by worms. There is no way to prevent this, whereas [mature, 
dry] yellow soybeans can be stored for a long time. After you 
get rid of the pods, they do not become wormy.
 There are many ways to eat yellow soybeans. You 
can boil them, roast them, use them to make jiang or tofu 
(doufu), or to obtain oil. These are methods handed down 

to us from antiquity. Their nature is warm. They benefi t the 
large intestine. If you eat them raw, the fl avor is not good; 
they have an unnatural fl avor. If you have an ulcer, then their 
fl avor is sweet. Western doctors say the effi cacy of yellow 
soybeans is better than cow’s milk. Therefore, in recent 
years, many Westerners [in this part of China] have begun 
to drink soymilk (doufujiang), so its price has risen. When 
you put yellow soybeans among the rice straw and pour 
water on them, after 6-7 days, the soybeans will sprout to a 
length of 2-3 inches to become soybean sprouts (douyacai). 
The villagers call them ruyicai (“as you wish vegetable”) 
[probably because you can grow soy sprouts quickly, for use 
as a vegetable, whenever you wish, year-round]. The stalks 
can be dried and used as fuel. (Translated by H.T. Huang, 
PhD, April 2003).

1243. Melhuish, William J. 1917. Process for the 
manufacture of artifi cial milk and the treatment of its 
residues. U.S. Patent 1,210,667. Jan. 2. 4 p. Application fi led 
22 Oct. 1915.
• Summary: This is a patent for making artifi cial milk from 
the arachis or ground nut, which is commonly known in 
America as the pea nut. It represents an improvement on his 
U.S. patent (No. 1,175,467, issued 14 March 1916), in which 
he describes “a method for making artifi cial milk deriving 
the casein from the soy bean. While good milk can be made 
under this patent long experience has shown diffi culties 
which the present invention is designed to overcome. The 
soy is not marketed as one would wish: it contains impurities 
and the meal varies much. The enzym in the bean causes 
frequent anxiety and the nauseous oil has to be removed thus 
delaying the process and involving considerable expense 
in separators, their cleaning and upkeep. Furthermore the 
production of milk from the soy beans can only be worked 
profi tably on a large scale; the expense and complexity of the 
machinery required make it utterly impossible to produce a 
daily output of from 5 to 50 gallons at a suffi ciently low cost 
to compare favorably with cow’s milk.
 “In the manufacture of my new artifi cial milk I have 
to arrange synthetically for all the ingredients in the varied 
proportions of ordinary cow’s milk.”
 Note: This is the earliest document seen (Jan. 2015) 
containing the term “the soy is” to refer to the soybean. 
Address: Lecturer in dietetics, Highwood House, Parkstone, 
Dorset County, England.

1244. Erslev, Knud. 1917. Verfahren zur Herstellung von 
Kunstmilch [Process for the manufacture of artifi cial milk]. 
German Patent 319,985. Jan. 13. 3 p. Issued 8 April 1920. 
[Ger]
• Summary: See the 4 steps described in the U.S. patent 
1,297,668. Soybean oil is thought to impart an unpleasant 
taste to the milk. Sesame oil can also be added to the milk 
to mask the cause of the unpleasant taste (die Ursache des 
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unangenemehen Geschmacks). In the initial mixture are 
colorings (Farbstoffe), mucilage (Schleimstoffe) and further 
soluble protein matters (Eiweissstoffe).
 Note 1. Like the British and U.S. versions of this patent, 
which each mention “lecithin” numerous times, this patent 
also mentions lecithin (Lezithin) at least four times.
 Note 2. This is the earliest German-language document 
seen (Feb. 2016) that uses the word Lezithin to refer to 
lecithin in connection with soybeans; it uses this spelling at 
least four times. Most German-language documents spell this 
word Lecithin. However from 1907 to the present more than 
900 German patents use the Lezi* spelling; at least 178 of 
these patents are related to soybeans.
 Therefore it is important when searching the German 
or Austrian patents database, DEPATISnet, for lecithin to 
specify two spellings: Lecithin and Lezithin? (where “?” is a 
wildcard).
 Note: Soy is mentioned 4 times in this patent, but only 
in the form “Sojabohnen” (soybeans). Address: Nijmegen, 
Netherlands.

1245. Lewis, H.R. 1917. Effi ciency of protein carriers as 
measured by fecundity. J. of the American Association of 
Instructors and Investigators in Poultry Husbandry 3(4):25-
26. Jan.
• Summary: Five pens of Single Comb White Leghorn 
pullets were fed fi ve sources of protein then their egg 
production measured. The last four sources were of vegetable 
origin. “The birds receiving protein from an animal source, 
meat scrap, produced a total of 8,501 eggs during the two 
year period as compared with 4,768 eggs from the soy-bean 
meal pen, 4,003 from the gluten feed pen, 2,847 from the oil 
meal pen and 2,995 from the cotton-seed meal pen.”
 “The ration containing the soy bean meal was the 
most expensive, meat scrap second, gluten feed third, oil 
meal fourth, and cotton-seed meal fi fth.” Address: New 
Brunswick, New Jersey.

1246. Weekly News Letter (USDA). 1917. Soy bean useful 
crop. May be utilized in greater number of ways than almost 
any other agricultural product. 4(27):3. Feb. 7. [1 ref]
• Summary: “The soy bean... may be utilized in a greater 
number and a greater variety of ways than almost any other 
agricultural product...
 “In Japan the soybean forms one of the most important 
articles of food in use. It is one of the principal ingredients 
in the manufacture of shoyu (soy sauce), miso (bean cheese), 
tofu (bean curd), and natto (steamed beans). The beans are 
eaten also as a vegetable and in soups; sometimes they are 
picked green, boiled, and served cold with soy sauce, and 
sometimes as a salad. A ‘vegetable milk’ is also produced 
from the soy bean, forming the basis for the manufacture 
of the different kinds of vegetable cheese. This milk is used 
fresh, and a form of condensed milk is manufactured from 

it.”
 In several European countries and to some extent in 
America, soy-bean “fl our enters largely as a constituent in 
many of the so-called diabetic breads, biscuits, and crackers 
manufactured as food specialties.
 “Soy-bean milk... has been produced in small quantities 
in the United States, and recently a factory has been 
equipped to make this product.” In Europe and America 
soybeans are roasted to make “an excellent substitute for 
coffee. In Asia the dried beans, especially the green-seeded 
varieties, are soaked in salt water and then roasted, this 
product being eaten after the manner of roasted peanuts.”
 Soy-bean meal (for use as a stock feed) and soy-bean oil 
are also discussed. “In addition to its availability as a food, 
soy-bean oil has found important uses in the markets of the 
world for making paints, varnishes, soaps, rubber substitutes, 
linoleum, waterproof goods, and lubricants. It is also used 
in the Orient for lighting and in the manufacture of printing 
ink.”
 Reprinted in Jersey Bulletin and Dairy World 36:323. 
Feb. 28; Ohio Farmer 139:377. March 10; and Journal of 
Home Economics 9:183-4. April. Address: Washington, DC.

1247. Hartford Courant (Connecticut). 1917. Soy beans. 
Feb. 27. p. 8.
• Summary: “Few things better illustrate the belief in 
the shortage of food stuffs than a recent statement by a 
government expert that soy beans, or soja beans as the 
seedsmen term them, have been sadly neglected as articles 
of food. It is asserted that the soja bean is really a fi ne 
thing, is readily raised and that its cultivation ought to be 
encouraged.”
 It is well known “that an acre of soja beans will produce 
from ten to twenty tons of green fodder or from twenty to 
forty bushels of beans. It is known further than the soja 
bean is an excellent soil crop, as the land is richer instead of 
poorer for having produced it.
 “There has been, too, for a number of years a limited 
demand for the bean as an article of food. When thoroughly 
dried the beans are ground and the fl our resulting is used as 
a food for diabetics, but as yet there are few Americans who 
have acquired a taste for the soja bean in any form.” Most 
Americans prefer “ordinary fi eld beans... as an article of diet. 
The seedsmen quote the soja beans now at $5 and $5.25 for a 
bushel of sixty pounds. Unless the bean develops some new 
virtue there is certainly nothing in its price to commend it to 
the housewife.
 “Like a good many other things the soja bean might 
become popular as an article of food if nothing else 
was available just as the inmates of the prison pen at 
Andersonville and those composing the ill fated Greely 
expedition [1881-84 to the Arctic] ate things that would not 
ordinarily be considered fi t, but as yet the country has not 
reached the point where anything not absolutely poisonous 
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will be eaten. For the sake of the country one may hope that 
the day of the soja bean as an article of food is still remote.”

1248. Osborne, Thomas B.; Mendel, Lafayette B. 1917. The 
relative value of certain proteins and protein concentrates 
as supplements to corn gluten. J. of Biological Chemistry 
29(1):69-92. Feb. [10 ref]
• Summary: “It has become more and more evident for some 
time that the question of the protein requirement, particularly 
in the case of farm animals, is in need of critical review if 
not of thorough revision. Practical experience has long since 
demonstrated that certain of the vegetable proteins, such as 
those of the maize kernel, fail to promote growth effectively 
unless they are supplemented by added nutrients... It has 
become clearer that such inadequate but perhaps cheap 
proteins can be supplemented advantageously by one which 
supplies the needed factors, i.e., amino-acids.”
 “The principle that the quality of the protein should 
be considered in order to make sure that the ration is not 
defi cient in any of the essential amino-acids is beginning to 
fi nd expression in the most recent books on the feeding of 
farm animals...” The authors conducted growth experiments 
on rats. One of the protein sources was Soy Bean Flour 
from the Cereo Company, Tappan, New York. “Nitrogen 
content = 8.05 per cent (N x 5.88 = 47.3 per cent protein).” 
Lactalbumin was found to be by far the most effi cient 
supplement to corn gluten of any tested. Soy bean fl our was 
found to be equally effective if it replaced one-third of the 
corn gluten.
 “These statistics demonstrate the pronounced effi ciency 
of the proteins of both the cottonseed and the soy bean 
as supplements to corn gluten.” The “law of minimum” 
for amino acids is “seen to determine, to a large extent at 
least, the relative value of different proteins and protein 
concentrates when used to supplement corn gluten.”
 Note: This is the 2nd earliest document seen (Dec. 2020) 
that mentions “essential amino-acids” in connection with 
soy. Address: Connecticut Agric. Exp. Station and Yale Univ.

1249. Schmitz, Nickolas. 1917. Soybeans. Maryland 
Agricultural Experiment Station, Bulletin No. 201. p. 131-58. 
Feb. [4 ref]
• Summary: Contents: Introduction. Uses of soybeans: 
For hay, as a concentrate for dairy cows, as a concentrate 
for hogs, for hog pasture, for silage or soiling, for soil 
improvement. Possibilities of soybeans in Maryland: For 
hay. For hog pasture. For replacing wheat or corn as a ready 
money crop. For supplying home-grown protein. Variety 
tests. Conditions under which the tests were made: Soil, 
rotation, manner of planting, harvesting and threshing. 
Explanation of tables IV and V. Description of varieties: 
Virginia, Ebony, Cloud, Haberlandt, Peking, Meyer, Edna, 
Wilson, Ito San, Mammoth Yellow, “1822,” “1825,” and 
3691” (all unnamed). Culture of the crop: Climate, soil 

requirements (Eastern Shore, Southern Maryland, Western 
Maryland), inoculation, soil inoculation vs. artifi cial culture 
inoculation (Methods of using the soil, using the glue 
method, using the artifi cial culture), preparing the seedbed, 
time of planting, depth of planting, rate of planting, methods 
of planting (for hay, for seed), implements used for planting, 
cultivation, fertilizers, harvesting (for hay, for seed), methods 
of harvesting, thrashing, care of soybean seed.
 “Methods of harvesting: When soybeans are cut for seed 
before the leaves have fallen they may be cut with a mower 
and handled the same as when cured for hay. They may also 
be cut with the pea bunching attachment on the cutter bar 
and dumped into piles or they may be cut with the self-rake 
reaper. In either case the piles must be watched and turned 
frequently until dry. The piles may also be set up in small 
shocks and allowed to dry. The best method, however, is to 
grow upright varieties and harvest with the wheat binder, the 
same as wheat.”
 Tables give analyses of soybeans for oil content, 
comparison of the soybean seed with some other 
concentrates commonly fed over the state, and with hay of 
the legumes commonly grown over the state. Photos show: 
A soybean plant (p. 132). (2) Portion of soybean hay fi eld 
(p. 138). (3) Rows of soybeans in a fi eld; the variety name is 
marked on a stick at the end of each row (p. 146). (4) Roots 
of an inoculated soy bean plant with many nodules (p. 150). 
(5) Nine-cup wheat drill equipped with a market to seed 
soybeans in rows 28 inches or 35 inches apart (p. 154, 156).
 Concerning the variety Edna (p. 144): “This is another 
black-seeded variety, upright in growth, free-branching, with 
not tendency to twine. It is very leafy and the leaves are 
retained until it is well matured. It is therefore an excellent 
variety when a maximum yield of mature seed and at the 
same time a fairly good hay is desired on the same crop. In 
tests over the state under different soil conditions this variety 
has not yielded as well on poor soil as many other varieties. 
It also seems less drought-resistant than other varieties, but 
on fairly fertile soil good results may be expected. It is ready 
for hay in 98 days, giving a maximum yield in 119 days and 
maturing seed in 135 days.” Address: Agronomy, College 
Park, Maryland.

1250. Ohio Farmer. 1917. Soybeans for human food. 
139(10):377. March 10.
• Summary: Reprinted from the USDA Weekly News Letter 
4(27):3 (7 Feb. 1917). Address: Cleveland, Ohio.

1251. Mairin, C. 1917. Le Soja hispida [Soja hispida]. 
Annales Africaines 24(6):71. March 15. New Series. [24 ref. 
Fre]
• Summary: Praises the many benefi ts of the soybean. From 
it one can make soy milk (which is equivalent to animal 
milk), cream and butter and cheese (tofu). Combined with 
wheat fl our, it can furnish, at a low price, a complete bread–
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and, I would add, one that is good for diabetics. This fl our 
can be used to make all the different types of pastries and 
cakes. Finally, roasted like coffee, it makes an excellent 
alternative–with all the aroma of mocha.

1252. Eddington, Jane. 1917. Tribune Cook Book: Soy bean 
fl our. Chicago Daily Tribune. March 21. p. 12.
• Summary: “Soy beans, 3 pounds for 25 cents or 10 cents 
a pound. Other beans are costing up to 18 cents a pound and 
are not as complete a substitute for meat.
 “Soy, or Soja bean, as they are labeled in some 
shops, are made into a fl our for diabetics by one medical 
manufactory in the country. This fact I duly exploited a few 
years since [ago], and many inquiries came asking the name 
of the fl our and the makers.” One man recently wrote:
 “’A cup of soy bean fl our, two cups of whole wheat 
fl our, and one cup of good raisins with butter about the size 
of an egg, salt to suit I cook in a double boiler and serve with 
milk and cream. This is for breakfast, and what I do not eat I 
put in the oven and bake for dinner. I keep bach [do bachelor 
housekeeping]. I write this as it may help some one to live 
cheaply.’
 “As prepared this dish is pretty nearly well balanced, 
especially when served with cream. If anything there is an 
excess of protein.”

1253. Nature (La) (Paris). 1917. Académie des Sciences: 
Séances du 5 au 19 Février 1917 [Academy of Sciences: 
Meetings of 5 to 19 Feb. 1917]. 45(Part 1):190. March 24. 
Whole No. 2269. [Fre]
• Summary: Soja (Le soja)–One is starting to see appearing 
on our tables, thanks to the war, this nutritious product 
which originated in Japan. It is accompanied by other exotic 
legumes...: peanuts, cajan, dolique, and voanzeu [voandzou]. 
The soybean contains up to 40% protein and 20% oil, 
whereas our haricot beans contain only 20% protein and 2% 
oil.
 Note: Soy fi rst came to be widely used in France (and in 
the USA) during World War I.

1254. Fain, John R.; Vanatter, P.O. 1917. Soy beans and 
cowpeas. Georgia State College of Agriculture, Extension 
Circular No. 46. 8 p. March.
• Summary: Contents of the section on soy beans: History. 
Description of plant. For food and oil. Seeding in corn. 
Hay. Soy beans for silage. A grazing crop for hogs. Soil 
requirements. Inoculation. Seeding. Drought resistance. 
Varieties. Varieties grown for less than three years: Edward, 
Cloud, Jet, Tokio. Diffi culty in production (rabbits, 
the pods burst upon maturing). Methods of harvesting. 
Recommendations.
 Table 1, titled “Variety test, soy beans–Average of three 
years” (p. 4) lists the following varieties: Virginia, Black, 
Mammoth Yellow, Wilson, Pekin, Haberlandt, Brown, 

Tarheel, Acme, Hollybrook, Ito San Yellow. For each variety 
is given: Yield of seed and of hay. Date harvested for hay, 
for grain. Days to mature. The highest seed yield came from 
Virginia (21.81 bushels/acre), followed by Black (15.41) and 
Mammoth Yellow (14.85). The highest yield of hay cane 
from Black (2.03 tons/acre), followed by Mammoth Yellow 
(1.92) and Acme (1.80). The earliest variety is Ito San 
Yellow (94 days). “Some of the dwarf kinds that have been 
tried, mature much earlier but give very poor yields. The 
early Dwarf Green was tried out for three years and gave a 
yield of slightly over one-half ton of hay per acre, and a yield 
of grain correspondingly low. Ordinarily these very early 
sorts will not be used” (p. 4).
 A table at the end of the article gives a comparative 
analysis of the chemical composition of soy bean and 
cowpea grain and hay. Address: 1. Prof. of Agronomy; 2. 
Instructor in Agronomy. Both: Athens, GA.

1255. Williams, C.G.; Park, J.B. 1917. Soybeans: Their 
culture and use. Ohio Agricultural Experiment Station, 
Bulletin No. 312. p. 577-600. March. [3 ref]
• Summary: This bulletin consists of two articles: “Soybean 
Culture” by Williams, and “Uses of Soybeans” by Park. The 
latter, which contains extensive information on soyfoods, 
is an extract of Park’s paper titled “Soybeans as Human 
Food. Palatable Dishes Made from a Comparatively New 
Legume”; it was printed in Ohio Agricultural Experiment 
Station Monthly Bulletin 2(9, whole no. 21):299-303. Sept. 
1917.
 Contents: I. Soybean culture. Introduction: Production 
in Ohio, place. Climate and soil requirements: Climate, soil, 
fertilizers, inoculation. Seeding and cultivation: Seed bed, 
time of seeding, manner of seeding, depth seeding, rate of 
seeding, cultivation. Harvesting: For hay, for silage, for seed 
(“The best implements for cutting soybeans for seed are the 
mowing machine with side-delivery attachment, the self-rake 
reaper and the grain binder.”), threshing. Varieties: For seed 
production, for hay. The effect of soybeans in crop rotations.
 Tables show: (0) Acreage planted to fi ve legumes 
in Ohio. Red and alsike clover: 880,676 acres (No. 1). 
Soybeans: 4,921 acres (No. 4). (1) Rate of seeding and yields 
of soybeans in Ohio from 1909 to 1916. Best rate–3 pecks/
acre–gave 6-year average yield of 3,540 lb/acre of beans. (2) 
Description of 25 varieties: Amherst, Auburn, Cloud, Ebony, 
Elton (Chestnut)* (* = The Elton was fi rst sent out by the 
U.S. Department of Agriculture under the name of Chestnut), 
Habaro, Hollybrook, Ito San, Ito San 17268, Manchuria, 
Medium Green, Mongol, Mikado, Ohio 7491, Ohio 7496, 
Ohio 9001, Ohio 9016, Ohio 9035, Ohio 9100, Ohio 9110, 
Sable, Shingto, Taha, Wing’s No. 1, Yosho. The fi ve highest 
yielders of grain are: Ohio 9016 (29.22 bu/acre, 5 year 
average), Ohio 7496, Elton, Ito San 17268, and Shingto.
 (3) Yields of grain and straw of these 25 varieties. (4) 
Variety tests at the county experiment farms (yields of 8 
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varieties). (5) Soybean hay test (yields of 10 varieties, 1912-
1916). (6) Wheat yields following crops of corn, soybeans 
(the highest), potatoes, or oats.
 Part II. Uses of soybeans. Introduction. Use for animal 
food: Hay, grain, soiling crop. Special uses and products: 
Soybean meal, soybean oil. Use for human food: Soy sauce, 
soybean milk, use of the whole beans.
 Concerning soymilk and tofu (p. 300): “If a small 
amount either of acid or of magnesium or calcium salts is 
added to the liquid [soybean milk], or if it is allowed to stand 
until sour, a curd is formed which settles out, leaving a clear, 
yellowish, watery liquid. The grayish white curd can be 
drained, pressed and eaten like cottage cheese. When salted 
and fried it is palatable, and can be used as a salad. This bean 
curd is the tofu which is so extensively eaten in the Orient. It 
is made fresh every day, and is as staple an article of diet of 
Oriental peoples as bread is of ours. As used by the Japanese 
these cakes contain 83 to 88 percent of water, 7 to 11 percent 
of protein and 4 to 5 percent of fat.”
 Concerning use of the whole beans: “When properly 
roasted and prepared, the ripe soybean makes a good 
substitute for coffee, equal to many of the cereal preparations 
on the market” (p. 302).
 Photos show: (1) A soybean plant with its leaves 
removed to show pods (front cover). (2) A fi eld of soybeans, 
with about half the leaves fallen, ready to be cut for seed 
(opposite p. 581). (3) Root system of a soybean plant with 
“numerous nodules in which nitrogen-fi xing bacteria live” 
(p. 583).
 Tables show: (7) Percentage composition and 
digestibility of soybean meal (pressed, or extracted) and 
other foodstuffs [oil meals and feed grains] for comparison. 
(8) Quantity and value of imports of soybeans, soybean cake, 
and soybean oil into the United States, 1910-1915.
 Bar charts show (p. 600): (1) Pounds of digestible 
protein in 100 pounds of 14 food materials; soy beans are 
highest at 28.3 lb. (2) Pounds of digestible protein and 
digestible carbohydrate that one dollar will buy in the form 
of the same 14 food materials; in the form of soy beans, 
it will buy the most digestible protein (9.43 lbs at 3 cents/
pound) and the 4th most digestible carbohydrate (after corn 
meal, rice, and wheat fl our). Address: Wooster, Ohio.

1256. Weekly News Letter (USDA). 1917. Soy beans as 
food. Cheap and nourishing–Important substitute for other 
materials furnishing protein and fat. 4(36):7. April 11.
• Summary: “Soy beans, introduced into the United States 
more than a hundred years ago primarily for use as a forage 
crop, are in reality one of the most nutritious of the legumes 
when used as human food, according to specialists of the 
United States Department of Agriculture. These beans have 
been used for centuries as a staple article of diet in China 
and Japan and are coming to be used more generally in this 
country as consumers learn their food value and palatability... 

These beans may be grown easily in practically all sections 
of the country where corn is grown, and they will give 
heavier yields than most other beans.
 “Soy beans have been so important for other purposes 
that until recently they have attracted little attention for food 
purposes in this country... The dried beans may be purchased 
now in a number of markets in various parts of the country, 
often under the name of togo beans...”
 “Dried soy beans have been canned in considerable 
quantities during the past season, baked with pork, and are 
on sale in this form in numerous markets. Canned green soy 
beans, which may be compared with Lima beans, also are on 
the market in some sections of the country.”
 Note 1. This article was published the same month 
(April 1917) that the United States entered World War I.
 Note 2. This is the earliest document seen (March 
2019) that refers to soy beans as “togo beans.” Address: 
Washington, DC.

1257. Atlanta Constitution (Georgia). 1917. The soy bean’s 
many uses. April 22. p. A11.
• Summary: Discusses: Many points of superiority over the 
cowpea. Forage crop, pasture, soil renovator, or as ensilage. 
Soil requirements. Planting time. As a seed crop. Feeding 
value. As human food. New USDA circular.
 “As human food the soy bean is still comparatively 
unknown in this country. There are many ways, however, 
in which it can be utilized. The bean is remarkable for the 
small quantity of starch it contains, and this fact makes it 
desirable for many persons who are required to avoid starch 
[such as diabetics]. The dry beans may be used in baking 
or in soup like the ordinary fi eld or navy bean, although 
they require somewhat longer soaking and cooking. When 
from three-fourths to full grown the [green vegetable] soy 
bean compares favorably with the butter or Lima bean. Soy 
bean meal, or fl our, may also be used in any receipt [recipe] 
which calls for corn meal. A combination that has been found 
satisfactory is one-fourth or one-third soy bean fl our and the 
remainder wheat fl our.
 “A new circular of the United States Department of 
agriculture calls attention to these and similar facts and 
names a number of the varieties which are best suited for the 
various purposes for which this crop is likely to be put.”

1258. J. of Home Economics. 1917. The soy bean. 9:183-84. 
April.
• Summary: “The soy bean, already one of the most 
important crops of Asia, promises to take an important place 
in the agricultural industry of the United States. It is said that 
it may be utilized in a greater number and a greater variety 
of ways than almost any other agricultural product. Not only 
are the beans, and the oil expressed from them, available as 
food, but soy bean oil is used for making paints, varnishes, 
soaps, rubber substitutes, linoleum, waterproof goods, and 
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lubricants, besides its use in the Orient for lighting and other 
purposes.
 “In Japan the soy bean is one of the principal ingredients 
in the manufacture of shoyu (soy sauce), miso (bean cheese), 
tofu (bean curd), and natto (steamed beans). The beans are 
eaten also as a vegetable and in soups; sometimes they are 
picked green, boiled, and served cold with soy sauce, and 
sometimes as a salad. A ‘vegetable milk’ is also produced 
from the soy bean, not only forming the basis for the 
manufacture of the different kinds of vegetable cheese, but 
used fresh, while a form of condensed milk is also made 
from it. All of these food stuffs are used daily in Japanese 
homes, and for the poorer classes are the principal source of 
protein.
 “Soy bean oil resembles that of cotton seed in many 
ways. The meal remaining after the oil is extracted from 
the beans has become important during the last few years 
as a food of low starch content, and so adapted to the use of 
diabetic patients.
 “Soy bean fl our enters as a constituent into many 
of the so-called diabetic breads, biscuits, and crackers 
manufactured as food specialties. The fl our or meal may 
be used successfully in the household as a constituent of 
muffi ns, bread, and biscuits in much the way in which corn 
meal is used.
 “An artifi cial milk like that manufactured in the 
Orient has been produced in small quantities in the United 
States, and recently a factory has been equipped to make 
this product. Such milk may be used for cooking in the 
household, and by bakers, confectioners, and chocolate 
manufacturers. Such products must, of course, be properly 
labeled.
 “The soy bean has also been utilized as a substitute for 
the coffee bean. When roasted and prepared, it makes an 
excellent substitute for coffee.”

1259. Yukawa, Matao. 1917. Daizu no tansuikabutsu 
oyobi sono shôyu jôzô to no kankei ni tsuite [Soybean 
carbohydrates and their relation to shoyu fermentation]. 
Tokyo Kagaku Kaishi (J. of the Tokyo Chemical Society) 
38(4):318-58. April. [12 ref. Jap]
• Summary: The author found the following carbohydrates 
in matured soy-bean seeds: Total carbohydrates (in anhydride 
form): 21.69%. Cane sugar [sucrose]: 5.90%. Stachyose: 
3.52%. Araban: 3.80%. Galactan: 4.64%. Fiber (crude): 
3.85%.
 Note: According to Oshima (1922) an English-language 
translation was made by Dr. W.T. Swingle, USDA Bureau of 
Plant Industry.

1260. Volksfreund (Hallein, Austria-Hungary). 1917. Ein 
“Ernaehrungsvortrag.” [A “lecture on nutrition”]. 28(18):1. 
May 5. [Ger]
• Summary: Note 1. This article describes a lecture given 

on April 29, 1917 in Hallein, Austria by the special subject 
teacher, Mr. Pasterneck.
 On account of its domestic signifi cance, Mr. 
Pasterneck’s lecture therefore deserves the fi rst position in 
this journal. With ideal and rosy outlooks for the future, he 
proved that the cultivation of the soybean (Sojabohne) as 
well as of quinoa (Reismelde), and furthermore the garden-
scale cultivation of grains for bread and in addition the 
rotation meadow agriculture (Wechselwiesewirtschaft) (as 
was already discussed in numbers 10 and 13 of March 10 and 
31, respectively, by the Graz agriculture instructor, Leopold 
Stocker) (“artifi cial grassland” (“Kunstegart”), which is not 
“something artifi cial” but rather is very natural) will not only 
ward off the food shortage, but will even make it possible for 
us to be able to live in “surplus”...
 If these improvements in existence are not so possible in 
the wink of an eye, but rather will only be visible after years, 
then this still cannot damage the heart of the matter.
 First of all, therefore, the much disputed soybean! We 
overeducated Europeans do in fact laugh often enough about 
some “stupid Chinamen”, but the actual Chinamen with their 
spirit of innovation and their diligence in trade had already 
been the most clever people for a long time when our own 
wisdom was still wrapped up in diapers, so to speak. So it is 
that for them and for the Japanese, the soybean had also long 
since become utilizable for the nutrition of broad classes of 
the population, for delicacy purposes, and for technical uses.
 The soybean does in fact possess the highest nutritional 
values (39 percent protein, 20 percent fat, 26 percent meal, 
and so on.) Only after it come the nutritional values of 
quinoa, peas and other legumes, wheat fl our, beef, the greatly 
vaunted ham, potatoes, beets, and other animal and plant 
substances. (Footnote: For housewives, the interesting note 
may be of service that soybean meal (Sojamehl) can be 
“browned” in its own fat.)
 Even the dried leaves and stems (the soybean straw 
(Sojastroh)) are still far more nutritious than most of our 
vegetables. Soybean straw contains, for example, 5 percent 
fat, 10 percent protein, signifi cant quantities of ash, and up to 
40 percent meal.
 The soybean requires only [average] annual heat and 
it is not sensitive to frost down to 2½ degrees [C.] below 
zero, but it has a long growing duration (from mid-April to 
mid-November). (Footnote: It would in fact be a matter for 
the Department of Nutrition (Ernährungsamt) to see to a 
reasonable price for the seeds for sowing.)
 In addition to the soybean and quinoa, Mr. Pasterneck 
recommends the diligent and abundant cultivation of 
legumes (peas, lentils, and beans) which it is well known 
distinguish themselves through a signifi cant protein content.
 Note 2. Translated by Philip Isenberg (MM, CT), Long 
Beach, California.
 Note 3. Hallein was and continues to be a town in 
Austria near Salzburg. Address: Fachlehrer.
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1261. Prinsen Geerligs, H.C. 1917. Ueber die Anwendung 
von Enzymwirkungen in der Ostasiatischen Hausindustrie 
[On the application of enzymes in East Asian cottage 
industries]. Zeitschrift fuer Angewandte Chemie, 
Wirtschaftlicher Teil 30(3):256-57. May 8. [Ger]
• Summary: Paper read before the Niederlaendische 
Chemische Vereinigung (Dutch Chemical Union), General 
session in The Hague, December 28, 1916.
 This paper is on the domestic application of enzyme 
actions in Eastern countries, and describes, among other 
things, the making of fermented and non-fermented soybean 
food products. “To make soymilk (Milchersatz), only white 
soybeans are used, softened in water for 3 hours until they 
have swollen to 3 times their original size. Then, while 
water is added continuously, they are milled between two 
hard stones and fall through a hole in the bottom stone into 
a pail. A very small amount of the thin soybean slurry is 
set aside; through the proliferation of lactic acid bacteria 
it quickly becomes so sour that after several hours that 
lactic acid content has risen to 1.5%. The above mass is 
cooked in a large pan. The now pasteurized liquid is fi ltered 
through a large sieve to remove the hulls and hard pieces. 
The fi ltered milk-white liquid has, in appearance and 
chemical composition, the greatest similarity with animal 
milk. A sample contains 6.9% total solids, 3.13% proteins, 
and 1.89% fat. It gives an alkaline reaction and contains a 
solution of legumin bound to potassium phosphate, while the 
fat is emulsifi ed in the thick protein solution. Unfortunately 
this soymilk (Bohnenmilch) tastes very much like raw 
French-beans (Schneidebohnen), so that people who are 
accustomed to cow’s milk do not enjoy it much. But infants 
should be very content with it.
 “If cheese is to be made from this milk, a small amount 
of the slurry soured with lactic acid is added to it. Thereby, 
the legumin (protein) is dissolved from the potassium 
phosphate and coagulated, then settles out with the fat with 
which it is emulsifi ed. When the milk, through several hours 
mixing with the coagulation liquid, has become fully fi rm, it 
is packed in cloths and pressed between boards, in order to 
remove any excess water. Then the cakes are cut into square 
pieces; if they are to be eaten raw, it must be done quickly, 
lest they continuing souring and spoil. In order to impart a 
pleasant color to the cakes, they may be placed for several 
moments in a Curcuma [turmeric] decoction. Mostly the 
cakes of cheese (Kaesekuchen) are dried in the sun or fried 
(gebraten). They then keep better and acquire a pleasant 
fl avor.”
 “Of much greater signifi cance is the preparation of 
the most popular and prevalent soybean preparation, soy 
sauce (der Soja), which in East Asia is an indispensable 
seasoning for a variety of dishes, and is produced and used 
in unbelievably large quantities. There are various types, 
some of which contain wheat fl our. But here we will consider 

only the type that is made [in the Dutch East Indies] with 
soybeans plus some added ingredients to improve the fl avor.
 Note: This is the earliest German-language document 
seen (April 2012) that uses the term der Soja to refer to soy 
sauce.
 For the preparation of soy sauce, brown or black 
soybeans are cooked for several hours. After pouring off the 
cooking water, the beans are placed in fl at trays (Hürden 
[tampah]) of woven bamboo and dried for half a day in 
the sun, then cooled in the shade. When they are cooled, 
the beans are covered with leaves of Hibiscus tiliaceus, 
a species of mallow, and they are soon covered with a 
layer of Aspergillus mold, which is usually found on the 
tiny hairs or cilia on the underside of the hibiscus leaves 
and so is transferred to the beans. The mold fi laments or 
hyphae penetrate between the tough and thick cell walls, 
dissolve these through hydrolysis, and thus make the cell 
contents accessible to the infl uence of the molds. The mold 
is allowed to work until it forms spores (Fruchtstaende). 
The beans then appear to be covered with a brownish green 
felt. The beans are then dried in the sun and placed in a 
strong, cold salt solution. The mixture is placed in the sun 
for several days and then cooked. The brine solution, which 
contains the soybean extract, is poured off and the beans 
are cooked several more times until they have lost their 
salty taste. The various cooking extracts are mixed, fi ltered 
through a fi ne sieve, then mixed with palm sugar, aniseed 
[Pimpinella anisum], and an herb extract, which one can buy 
at a druggist’s shop, and fi nally cooked until salt crystals 
appear. The soy sauce (Soja), which is now ready to use, is 
a dark brown, thick, very salty liquid, in which a viscous 
sediment forms. By diluting with water, it becomes turbid. 
But the solution again becomes clear with the addition of 
salt. This thorough investigation has shown that the mold 
hyphae branch out into the cell walls, hydrolyze and dissolve 
the pectin substances, and likewise break down the protein 
content of the cells to leucine, tyrosine, asparagine, and other 
decomposition products of legumes.
 “But this action and result is of secondary importance. 
The main point is the dissolution of the cell walls, whereby 
the protein becomes free and can be dissolved in the 
concentrated salt solution. The composition of soy sauce, 
except for the salt content, is very similar to that of meat 
extract, so that it can completely replace meat in the largely 
vegetarian diets of the people of the East.
 “In a similar way, various other foods are obtained, 
whereby a mold dissolves the cell wall and so fulfi lls the 
function otherwise accomplished by cooking. We mention 
here only the bean paste (Bohnenbrei) [tao-tjo], for the 
preparation of which, dehulled white soybeans are cooked 
and then mixed with rice fl our and glutinous rice fl our 
(Kleereismehl). The mixture is placed in a small basket that 
is lined with the same hibiscus leaves mentioned above, and 
the Aspergillus molds growing on the leaves are allowed to 
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develop. This saccharifi es the rice starch fl our and dissolves 
the bean cell walls. Thereby, the mixture becomes sticky 
and glutinous, and tastes sweet. It is dried and placed in 
a pot with saltwater. There it remains until each bean is 
permeated with salt and a sample tastes salty. Palm sugar 
is added to taste and it is ready for use without further 
cooking. Microscopic analysis showed that the cell walls 
were completely dissolved and the contents lay free, so that 
the mold growth had greatly improved the digestibility of the 
beans.
 “In Java, soybeans are also cooked and made into fl at 
cakes on a fl at bamboo lattice. A small piece of an old cake 
is added and the mass is covered with banana leaves. One 
soon observes a rise in temperature and the development 
of moisture. The mass is penetrated by hyphae of Rhizopus 
Oryzae, which again dissolves the cell walls and frees 
their contents. The cake [tempeh, though the term is not 
mentioned] with its covering of mold, is consumed without 
further processing, raw or fried (gebraten).
 Also discusses the preparation of onchom from peanut 
press-cake. Address: PhD, Netherlands.

1262. Park, Jay B. 1917. Soybeans for human food. Ohio 
Farmer 139(20):687. May 19. [1 ref]
• Summary: Soybeans are high in food value and 
inexpensive. Ohio farmers are urged to plant them. Chart 
(bar chart) 1 shows the pounds of digestible protein in 100 
pounds of 14 food materials. Soy beans are at the top of the 
list with 28.3, followed by canned salmon (21.1), veal cutlets 
(19.5), round of beef (18.4), navy beans (17.5), etc.
 “An acre of soybeans would furnish enough digestible 
protein to feed a soldier for 1,500 days, sugar for 342 days 
and fat for 480 days...
 “There has been serious objection to the use of soybeans 
for human food because of their rather strong fl avor... During 
the past year, in the Farm Crops laboratory of the Ohio State 
University, Mr. L.E. Thatcher and the writer have endeavored 
to fi nd a method for freeing the beans of this objectionable 
substance. One result of the work is that an exceedingly 
simple household method has been found by which soybeans 
can be made as palatable as navy beans. The process consists 
merely in soaking the beans overnight in a large excess of 
hot water or until the bad fl avor has disappeared, which can 
be determined by tasting. The water should be poured off and 
the beans rinsed. When the strong fl avor has been removed 
the beans can be cooked like navy beans.”
 Note: This is the earliest document seen (June 2013) 
stating that whole soybeans should be not be cooked in 
the water in which they were soaked. Rather, the soybeans 
should be rinsed after soaking, the soak water discarded, then 
the beans should be cooked in fresh water. Address: Prof., 
Ohio State Univ.

1263. Brill, Harvey C.; Alincastre, Cecilio. 1917. The 

possible maximum vitamine content of some Philippine 
vegetables. Philippine J. of Science 12A(3):127-32. May. [19 
ref]
• Summary: Gives data on the nitrogen and vitamine 
[vitamin] content of dry soybeans (yellow or green) imported 
into the Philippines.
 Note: This is the earliest document seen that uses the 
word “vitamine” (or “vitamin”) in connection with soybeans, 
or that gives the vitamine content of soybeans or soyfoods. 
Address: Lab. of Organic Chemistry, Bureau of Science, 
Manila.

1264. Hagerty, Michael J. trans. 1917. The beans: Imperial 
encyclopedia (T’u shu shih ch’eng. Published, 1728). 
Washington, DC: U.S. Department of Agriculture. 18 p. May. 
28 cm.
• Summary: This section on beans (including soy beans) 
appears in the encyclopedia in Category IV–Science (Po 
Wu Hui Pien), Section 20–Vegetable Kingdom (Ts’ao Mu 
Tien), Subheading–Beans (Tou Pu), Book 35. Virtually all 
of the translation concerns a General Chronological Survey 
(Hui K’ao), No. 1. p. 1-24. For many of the longer detailed 
sections concerning soy beans, the translator refers the reader 
to his 1917 translation of: Wu Ch’i-chün, ed. 1848. Chih wu 
ming shih t’u k’ao.

“The Shih Ching, or Book of Odes, under the heading of 
‘Pin Feng Seventh Month’, says: N.B.–Translated; see Chih 
(Chih wu ming shih t’u k’ao) translation–Pai ta tou, p. 31.
 “In the Hsiao ya (Lesser Eulogium–Section of Shih 
ching), there is a poem entitled the Pai chu, or White colt, in 
which it says: “Let the brilliant White colt graze in my fi eld. 
of Huo, or young bean plants.” In the Ta ch’üan (Complete 
Commentaries on the Classics, by Chu Hsi), there is a. 
passage as follows: ‘Hua Ku-yen says the name Huo denotes 
the leaf of the bean plant and is used in making Kêng, or 
broth.’
 “In the Ta ya (Greater Eulogiums–Section of Shih ching) 
there is a poem entitled Sheng min, or Decade of Shêng-min, 
in which it says: N. B.–Translated; see Ch. translation, p. 3, 
27.
 “The Erh Ya, or Ancient Dictionary of Classical Terms, 
says: N. B.–Translated.; see Ch. translation, Pai ta tou, p. 2, 
27.
 “The Sheng Shu, or Canons of Yao and. Shun, says: N. 
B.–Translated.; see Ch. translation, Pai ta tou, p. 25.
 The Ch’un ch’iu, or Spring and Autumn Annals, says: 
“The term Shu is a general one for the bean, and it grows 
in the spring and ripens in the autumn. They are classifi ed 
according to their uses and form. The Chih, or Scarlet, and 
the Hei, or Black beans are suitable for the yin, or negative 
principle, while the Sheng or fresh beans are good for the 
yang, or positive principle. When the Shu becomes scarlet 
and black it changes gradually from the negative to the 
positive. In general it has the same character but it changes a 
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little in order to have the positive appearance.
 “According to the Tso chu chih the god of beans has the 
name of Ling Chih, and his family name is Lao, is seven feet 
tall, has large eyes, and he understands the change of the 
seasons.”
 The Hsiao ching, or Book of Filial Piety, by Pa Shen-
ch’i, says: “Red soil is suitable for the Shu.”
 The Hsia hsiao chêng says: N. B.–Translated; see Ch. 
Pai ta tou translation, p. 17.

“Huai nan-tzu says: ‘The mud from the river bottoms is 
good for the Shu.’
 “The Po ya, or Ancient Dictionary, by Chang I, 
describing the Tonu (1 Cc), or bean, says: ‘The Ta tou (2 Cc) 
[soybean] is identical with the Shu (1 Cc), while the Hsiao 
tou (2 Cc) [azuki bean] is called the Ta (1 Cc). There are 
also the P’i tou (2 Cc), which is also known as the Wan tou 
(2 Cc), and Liu tou. The Hu tou (2 Cc) is also known as the 
Chiang tou (2 Cc) and Shuang tou (2 Cc). The bean pods are 
called Chia (1 Cc), the leaf is called Huo (1 Cc). The Pa shu, 
is identical with the Pa tou (2 Cc).’

“The Chung shu shu (See Bretschneider, Botanicon 
Sinicum, 1:79), a Treatise on the Art of Planting, by Kuo 
T’o-t’o, a work of the 7th or 8th century, describing the 
bean, says: ‘Plant the bean, Yu ma (2 Cc), and Ta ma (2 Cc) 
(Cannabis sativa). If the beans are not planted at the proper 
time they will be injured by weeds, and even if they bear 
some pods, there will not be many beans. There is a maxim 
which says: Ma yun ti tou yün hua, “Cultivate the Ma, or 
hemp earth; cultivate the Tou, or bean blossom.” This means 
that the Ma, or hemp, should be cultivated before it has even 
sprouted, while the Tou, or bean should not be cultivated 
until it has blossomed. The Ta tou, or Large bean [soybean], 
should not be planted on a Shên day.
 “The Erh ya i (Appendix to the Erh Ya, by Lo Yüan, a 
writer of the 12th century), describing the Shu, says: ‘The 
Shu is identical with the Tou and this class includes very 
many varieties. All mention of grains included these two 
names. In ancient times it was said that the hundred grains 
were made of varieties of Liang (1 Cc) (now Setaria italica, 
Kunth), which was a general name for grains like Shu, or 
glutinous variety of Panicum miliaceum, L., and Chi (1 Cc), 
also Panicum miliaceum, and Tao (1 Cc), or Oryza sativa 
[rice]. The term Shu is generally used to denote all Tou (1 
Cc), or beans. These three classes each had twenty varieties, 
making a total of sixty, while the Shu (1 Cc), or Vegetables, 
and Kuo (1 Cc), or Fruits, each had twenty varieties, making 
a grand total of one hundred. But I (Lo Yuan) think that each 
kind of grain includes not under ten varieties, so that we 
do not need to include the vegetables and fruits in order to 
make up the total of one-hundred.’ The Kuang ya (Ancient 
Dictionary), says: ‘The Ta tou is identical with the Shu. The 
Hsiao tou [azuki] is the same as the Ta. The Pi tou is also 
known as the Wan tou and Liu tou. The Hu tou is also known 
as the Chiang tou and Shuang tou. The pods of the been 

plant are called Chia, while the leaves are known as Huo. 
The Pa shu is identical with the Pa tou.’ The Kuang chih 
(See Bretschneider, Botanicon Sinicum, 1:164), or Ancient 
Records, by Kuo I-kung of the Liang dynasty (AD 502-556), 
says: ‘In one year there are three crops of Hsiao tou, or 
Small beans [azuki] ripened. There is an inscription which 
reads, Kan pai tou ts’u ‘sweet, coarse, white large bean.’ The 
large bean may be eaten (?), and the Tzu tou (2 Cc) may also 
be eaten. The Chü tou (2 Cc) has a sprout or stem similar to 
that of the Hsiao tou (2 Cc), has a purple blossom and may 
be utilized in making Mien, or noodles. These beans grow in 
Chu-ti and Chien-ning. The Hu tou class of beans includes 
both green and yellow varieties. This is a general summary 
of the different kinds of beans. The Ta tou, or Large bean 
[soybean], is planted during the second decade of the second 
month, this being the best season. If the planting is delayed 
up to the third or fourth month, much of the seed will be 
wasted. The Hsiao tou, or Small bean [azuki], should be 
planted in the fi fth month, as this is the best season for this 
bean. The shang fu (2 Cc), or fi rst part of the three decades 
of summer, is regarded as the second best period, while the 
chung fu (2 Cc), or middle summer period, is considered 
third best. These beans are harvested in the autumn in the 
eighth month, and for this reason, the rains of the eighth 
month are called the Ta hua yü, or Bean blossom rains.’ The 
Lu Shih Ch’un ch’iu (Spring and Autumn Annals of the Lu 
Shih), says: ‘When the Shu is planted at the proper time, it 
will have a long stalk and short root, and its pods usually 
grow in groups of from two to seven. This plant grows many 
branches with a number of joints. The leaves grow very 
profusely and the plant bears many beans. The Shu class of 
grains is considered inferior to the other Ku, or grains. This 
is why the P’in fêng poem of the Shih ching says that in the 
ninth month, for food, they gather the Shu (1 Cc), or Bean, 
and Chü (1 Cc), or seeds of the female nettle hemp plant 
(Boehmeria nivea), and T’u (1 Cc), or Sow thistle (Sonchus 
oleraceus), while for fuel they gather the wood of the Ch’u 
(1 Cc), (Ailantus glandiculosia, Desf.). The farmers are made 
to eat the Shu, or beans, and Chu, or Nettle hemp seeds, for 
food, although they are very coarse and poor, and the T’u 
ts’ai, or Sow thistle, which is very bitter, while for fuel, they 
are compelled to use the Ch’u, or fetid tree (Ailantus), which 
makes a very ill-smelling fi rewood. This is the reason why 
the farming people were considered coarse and were forced 
to be frugal and industrious, yet in spite of these hardships, 
as a class they were happy. Even Confucius said that to eat 
the Shu and drink water could be called proper conduct, 
and demonstrated fi lial piety better than the indulgence in 
ease and luxury and worship of material things.’ The Han 
shu (History of the Han dynasty), says: ‘At the present time, 
when there is a famine and the people are poverty stricken, 
half their diet consists of Shu, or Beans, and when food for 
the soldiers was scarce, the Shu was mixed with other grains 
and eaten by them. The Shu is put to very many uses, and is 
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also placed in the sacrifi cial vessels used for worship. There 
are four preparations made from Tao mi, or rice and Shu, 
or Millet, which are called Chou (1 Cc), Erh (1 Cc), Fen 
(1Cc), and Tzu (1 Cc). When both are mixed together and 
boiled the substance is called Erh; when made into cakes, 
it is called Tzu. Because of their sticky glutinous nature, 
these grains are ground into fl our. The Ta tou, or Large bean 
[soybean], is boiled and used as Piao (1 Cc), an outside 
coating or garnish for food. According to the commentary of 
the second Ch’êng, the term Erh is identical with Ch’ou and 
Tzu is identical with Fên. In the commentary of the former 
Chêng, these are separated into different classes and the Fên 
is described as being a Tou hsieh (2 Cc), or Bean fl our. This 
is not the same. The bean was also used to make Shih or 
Bean relish’ [fermented black soybeans]. The Ch’u tzu (See 
Bretschneider, Botanicon Sinicum, 1:203) (Elegies of Ch’u, 
by Ch’ü Yüan, 4th century BC), mentions a preparation 
called Ta ku hsien suan hsin kan hsing. Some one has said 
that the Ta ku (1 Cc) here mentioned refers to Shih (1 Cc). 
This description would seem to refer to liquid bean relish, a. 
mixture obtained by mixing salt, pepper, ginger, and honey 
with beans. These ingredients, when mixed together, make 
a substance which has an acrid-sweet taste and is used in 
preparing Chou, or Congee. It is said that Kung Kung (A 
legendary being. See Giles, CBD, p. 393) had a stupid son, 
who, on one occasion of the winter solstice, died of a plague. 
His ghost feared the Chih hsiao tou, or Small scarlet bean, 
and for this reason congee is made and eaten, at the winter 
solstice to ward off the evil spirits.’ The Yang shêng lun (See 
Bretschneider, Botanicon Sinicum, 1:210), by Chi K’ang, 
says: ‘The bean diet will cause the body to become heavy, 
and if it is eaten for three years, the body will become very 
heavy and movement diffi cult. If it is constantly eaten, it 
will cause the body to become very fat and the fl esh very 
coarse and dry. In the tenth month of the fi rst year of Duke 
Ting, the bean crop was killed by frost. Formerly the learned 
men regarded the Shu, or bean plant, as being very resistant 
to frost, and there was a saying that if the bean plant was 
killed, all plants would perish.’ A table (p. 11) compares the 
nutritional composition of [soy] bean milk and cow’s milk.
 Note: This book was presented to the U.S. Department 
of Agriculture Library by Mr. W.T. Swingle. Address: 
Translator of Chinese, Offi ce of Crop Physiology, Bureau of 
Plant Industry, USDA.

1265. Schmitz, Nickolas; MacDonald, Pearl. 1917. 
Soybeans. The soybean as human food. Pennsylvania State 
College, School of Agriculture and Experiment Station, 
Extension Circular No. 59. 16 p. May. [4 ref]
• Summary: This circular, titled “Soybeans,” has two parts. 
Part 1 is titled “Soybeans” by Nickolas Schmitz (p. 2-15). 
Contents: Introduction. Place of soybeans in Pennsylvania 
agriculture. Soybean culture: Soil and climatic requirements, 
preparing the seedbed, time of planting, depth of planting, 

rate of planting, planting for hay, for silage with corn, 
for seed, cultivation. Inoculation: Glue method, bacterial 
cultures. Fertilizer. Lime. Time of harvesting: For hay, for 
seed, for silage, methods of harvesting. Threshing. Soybeans 
for increasing soil fertility. Varieties. Uses of soybeans as 
animal food: Soybean hay, as a concentrate for dairy cows, 
as a concentrate for hogs, as hog pasture, for silage. Photos 
show: (1) Soybean roots with nodules (front cover). (2) A 
man standing in a fi eld of soybeans grown on poor soil (p. 
5). (3) A fi eld of soybeans planted with corn for silage (p. 8). 
(4) A man standing a fi eld of soybeans planted in rows for 
seed (p. 13). (5) Men standing in a fi eld of soybeans planted 
broadcast for hay (p. 14).
 Part II, titled “The soybean as human food” by 
MacDonald (p. 15-16), discusses their nutritional value and 
food uses, including the use of baking soda. “To get rid of 
the peculiar fl avor characteristics of soybeans, they should 
be soaked for several hours (the water changed two or three 
times) in cold water for the fi rst and hot water for the second 
and third soakings.
 “After a suffi cient soaking, put the beans in a greased 
casserole or baking dish, and season with salt and pepper. 
Add a 2-inch cube of fat salt pork for fl avor, and water 
almost to the height of the beans. Cover and bake in a slow 
oven until soft. A little bit of baking soda may be added as 
with ordinary beans if desired.
 “Or, the soaked beans may be stewed until tender, 
pressed through a strainer, and the pulp combined with white 
sauce to make a soybean soup.”

1266. New York Times Magazine. 1917. Woman off to China 
as government agent to study soy bean: Dr. Kin will make 
report for United States on the most useful food of her native 
land. June 10. p. 9. (New York Times section 6).
• Summary: The New York Times Magazine is part of the 
Sunday New York Times and may be simply cited as such.
 Dr. Yamei Kin is “the only Chinese woman with 
a physician’s diploma from an American college,” the 
Woman’s Medical College of New York. “She left New 
York a few days ago for the orient to gather data on that 
humble but nutritious food [the soy bean] for the Department 
of Agriculture at Washington.” During World War I, new 
demands are being placed on America to feed its citizens and 
allies. “The appointment of Dr. Kin marks the fi rst time the 
United States Government has given so much authority to 
a Chinese. That it is a woman in whom such extraordinary 
confi dence is now reposed detracts nothing from the interest 
of the story.”
 China was the fi rst country to invent paper, printing, 
gunpowder, porcelain, chess, playing cards, and silk. “And 
now Dr. Kin is going to see if her native land can teach the 
United States how to develop a taste for the soy bean in its 
numerous disguises...
 “’The world is in need of tissue-building foods,’ said Dr. 
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Kin, ‘and cannot very well afford to wait to grow animals 
in order to obtain the necessary percentage of protein. 
Waiting for an animal to become big enough to eat is a long 
proposition. First you feed grain to a cow, and, fi nally, you 
get a return in protein from milk and meat. A terribly high 
percentage of the energy is lost in transit from grain to cow 
to a human being.’”
 “’The statement is frequently made that the Orientals 
live almost exclusively upon rice, eating little meat. It is not 
generally known, perhaps, that defi ciency in protein is made 
up by the consumption of large quantities of products of the 
soy bean, which take the place in our dietary of meat and 
other costly nitrogenous foods. They are eaten in some form 
by rich and poor at almost every meal. Instead of taking the 
long and expensive method of feeding grain to an animal 
until the animal is ready to be killed and eaten, in China we 
take a short cut by eating the soy bean, which is protein, 
meat, and milk in itself. We do not eat the plain bean in 
China at all. It is never eaten there as a vegetable, but in the 
complex food products–natto, tofu, miso, yuba, shoyu, and 
similar dishes.
 “’The chief reason why people can live so cheaply 
in China and yet produce for that nation a man power so 
tremendous that this country must pass an Exclusion act 
against them is that they eat beans instead of meat.’”
 “’But human nature is about the same everywhere, and 
Chinese don’t care for a monotonous diet any more than 
other people. So they have taken this soy bean and managed 
to invent a great many kinds of products. The bean curd 
is a food made from pulverizing the beans into a fl our and 
then boiling this milklike concoction, letting the curd rise to 
the top as your grandmothers in this country made cottage 
cheese. I spoke of tofu–this is it. Nothing is wasted, nothing 
lost in China. Most of these soy bean products, popular 
from ancient times, are fermented. The cell walls and the 
carbohydrate materials are broken down the cell contents 
rendered more easily digestible, and peculiar and pleasant 
fl avors developed.
 “’Soup noodles are made out of bean curd. Entrées made 
of bean curd are served with cream mushroom sauce or a hot 
Spanish tomato sauce. A salad of bean sprouts, accompanied 
by cheese–the cheese [fermented tofu] a cross between 
Camembert and Roquefort, and made from the soy bean–is 
very nutritious and palatable. Americans do not know how 
to use the soy bean. It must be made attractive or they will 
not take to it. It must taste good. That can be done. We make 
from it a delightful chocolate pudding. A black soy bean 
sauce we use as a foundation for sweetmeats in China.”
 Note 1. This black soy bean sauce is more like a paste 
than a sauce, and black soybeans are used in place of the 
much more common red beans (azuki beans). This sauce / 
paste is rarely mentioned in Chinese cookbooks or books (or 
articles) about Chinese foods or confections. A good example 
of an award-winning Chinese author that does mention it 

clearly is Eileen Yin-Fei Lo. In From the Earth: Chinese 
Vegetarian Cooking (Macmillan 1995) he says (p. 4): At 
Chinese weddings, “small, round, fl at cakes of dough, fi lled 
with either sweetened lotus seed paste, black bean paste, or 
red bean paste, were presented by the groom’s family to that 
of the bride. These cakes are called lo paw, which translates 
as ‘wife’s cakes’...” “Small steamed buns fi lled with sweet 
black bean paste and shaped like peaches are given to people 
observing their 65th birthdays.”
 Note 2. This is the earliest English-language document 
seen (April 2014) that uses the term “black soy bean sauce” 
to refer to a kind of sauce made from soybeans.
 “The soy bean contains practically no starch, which 
means that it is a most desirable food for diabetics, and also, 
of course, for vegetarians. Buddhists kill no animals–they 
thrive by making a specialty of the soy bean, which, by the 
way, is already being used in the French Army. They fi nd 
there that soy bean mixed with fl our makes a good cracker, 
more nourishing than any other cracker.’”
 “The Chinese do not know what worn-out soil is. Some 
places are so fertile and are cultivated with so much care and 
skill that three or four crops a year are regularly gathered... 
it is very common to see two crops in the same fi eld at the 
same time... The Chinese have a passion for fertilizing the 
soil...”
 “Dr. Kin is a graduate of the Woman’s Medical College 
of New York, and her great interests have always been 
domestic sanitation, civic hygiene, the conservation of life, 
and questions of nutrition. She is the head of the Imperial 
Peiyang Woman’s Medical School and Hospital, near Peking, 
which sends out district nurses to Chinese slums to teach the 
people right living and ways of keeping well. The Imperial 
Infant Asylum in Tien-tsin, the Widows’ Home, and the 
Girls’ Refuge all come under her supervision as head of the 
woman’s hospital work of Northern China. She will return 
to this country in October, bringing to our Government the 
detailed results of her study of the uses of the soy bean as 
a foodstuff needed by this country and by the world in the 
campaign of food raising and conservation.”
 An illustration (line drawing) shows a portrait of Dr. 
Yamei Kin. The caption below the illustration states: “Dr. 
Yamei Kin, the only [sic] Chinese woman with a physician’s 
diploma from an American college.”
 Note 3. Actually, Yamei Kin was the fi rst Chinese 
woman with a physician’s diploma from an American 
college.”
 Note 4. Frank N. Meyer wrote letters about Dr. Yamei 
Kin in 1911 and 1916.
 Note 5. This is the earliest document seen (Aug. 
2013) that mentions a soy pudding (a “delightful chocolate 
pudding” made from bean curd).

1267. Satow, Sadakichi. 1917. Improvements in process 
of recovering proteids from vegetable proteid containing 
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material for use in the industrial arts. British Patent 121,141. 
Application date: 28 June 1917. 5 p. Complete accepted: 12 
Dec. 1918.
• Summary: The object of this invention is to produce “pure 
undenatured proteids from suitable vegetable raw materials 
containing them.” Such proteids are transparent and have 
other desirable characteristics. The Japanese soya bean is a 
particularly rich source of vegetable proteids.
 Efforts to utilise these proteids have been hampered 
by the fact that the processes which have been used for 
extracting the proteids have also extracted deleterious 
impurities, or changed the natural state of the proteids. The 
use of heat or alcohol can change the natural state and may 
cause decomposition. In this new process the soybeans are 
crushed, the oil removed by use of a solvent, then the solvent 
separated from the oil. The oil-free meal is white or slightly 
yellow in color. The proteids are then precipitated by use 
of an acid such as sulphuric acid or acetic acid. Address: 
Chemist, Imperial Univ., Sendai, Japan.

1268. Armsby, Henry Prentiss. 1917. The nutrition of farm 
animals. New York, NY: The Macmillan Co. xvii + 743 p. 
June. Illust. Index. 20 cm. [50+ ref]
• Summary: Soybeans are mentioned on pages 33, 70, 581, 
587, 594, 716, 718-20, and 722.
 In chapter 1, “The components of plants and animals,” 
section 4, “The proteins,” states (p. 33): “The principal 
groups into which they are subdivided are designated as 
follows: -
 “a. Albumins.–These are simple proteins soluble in 
pure water and coagulable by heat. Besides the familiar 
egg albumin, they include the albumins of blood serum and 
of milk serum. Albumins have also been found in small 
amounts in a great variety of seeds, including those of wheat, 
rye, barley, pea, vetch, soybean and cowpea.”
 In chapter 2, “The components of animals and of feeding 
stuffs,” section 4, “The composition of feeding stuffs” states 
(p. 69-70): “107. Nitrogen factors.–Evidently the accuracy 
with which the protein and the non-protein in a feeding stuff 
are determined depends not only upon the accuracy with 
which the protein and non-protein nitrogen can be separated 
and determined but also on the correctness of the factors 
used for converting nitrogen into protein or non-protein 
respectively.
 For protein the usual factor has been 6.25 as already 
stated, based upon the assumption of 16 per cent of nitrogen 
in average protein. As was stated in Chapter I (44), however, 
different proteins vary in their nitrogen content, and in 
particular the vegetable proteins run higher in nitrogen than 
the animal proteins, which is, of course, equivalent to a 
smaller conversion factor. But while it is easily shown that 
the present factor is incorrect in many cases, it is not so 
easy to fi nd a substitute. There is a rather wide range in the 
nitrogen content of the individual vegetable proteins, while 

most feeding stuffs contain two or more proteins in unknown 
proportions. Moreover, the proteins of the majority of 
feeding stuffs, especially of the roughages, have not yet been 
separated and studied.
 “Ritthausen (Landw. Vers. Stat. 47 (1896), 391) has 
suggested the use of the factor 5.7 for the majority of cereal 
grains and leguminous seeds, 5.5 for the oil seeds and for 
lupines, and 6.0 for barley, maize, buckwheat, soybean, 
white bean, and rape and other brassicas.
 “For various classes of human foods, Atwater and 
Bryant (Storrs (Connecticut) Agric. Exp. Sta., Rpt., 12, 79) 
have proposed the following factors for the computation of 
protein from protein nitrogen: -
 “Animal foods 6.25
 “Wheat, rye, barley and their manufactured products... 
5.70
 “Maize, oats, buckwheat and rice, and their 
manufactured products 6.00
 “Dried seeds of legumes 6.25.”
 In chapter 15, “The feeding stuffs,” section 3, “The 
concentrates” states (p. 581): “690. Leguminous grains.–The 
leguminous grains share the general physical properties of 
the naked cereal grains, and like them contain feed materials 
(proteins, carbohydrates, fats) of the highest grade. They are 
especially characterized, in contrast with the cereal grains, by 
their relatively high percentage of protein, ranging according 
to American analyses from 20 to 42 per cent. Some of them, 
as the soybean and the lupine, also carry notable amounts 
of fat, but the more common ones are not richer in this 
substance than the cereals. They are richer in ash than the 
cereals, notably as regards phosphoric acid and lime. Their 
digestibility is generally high. Like the cereals, they are 
valuable as sources of total digestible feed in a concentrated 
form, but unlike these they serve also to enrich rations in 
protein.”
 After subsections on “Cottonseed meal” and “Linseed 
meal” we read (p. 587): “Other oil meals.–Oils are also 
manufactured commercially from the seeds of the common 
peanut, the soybean, the oil palm and the cocoa palm. The 
resulting oil cakes or meals are extensively used as feeding 
stuffs in European countries but do not appear to have as yet 
found access to the feed market of the United States to any 
considerable extent.”
 In chapter 16, “Relative values of feeding stuffs,” table 
167 (p. 594), titled “Amount of different feeds required 
to equal one fed unit,” states under feed for dairy cows–
concentrates: “Cottonseed meal: 0.8.
 “Oil meal, dried distillers’ grains, gluten feed, soybeans: 
0.9.”
 In the Appendix, Table 7, “Values per 100 pounds for 
ruminants,” mentions soybeans on various pages: Hay or 
fodder–Soybeans (p. 716). Fresh green roughage–Green 
legumes–Soybeans, all analyses. Soybeans, in bloom. 
Soybeans, in seed (p. 718). Silage–Soybeans (p. 718). 
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Leguminous seeds–soybeans (p. 719). Oil extraction–
Soybean meal, fat extracted (p. 720).
 Table 9, “Values for 100 pounds of swine,” mentions 
“Soybean meal” on p. 722.
 Note: Henry Prentiss Armsby lived 1853-1921. Address: 
Ph.D., LL.D., Director, Inst. of Animal Nutrition, The 
Pennsylvania State College; Expert in Animal Nutrition, 
USDA.

1269. Gayle, H.K.; Lloyd, E.R. 1917. Silages for fattening 
steers. Mississippi Agricultural Experiment Station, Bulletin 
No. 182. 15 p. June.
• Summary: Mammoth Yellow soy beans gave a relative 
low yield of silage (4 tons/acre), but the feeding value of a 
mixture of equal parts Goliad corn and Mammoth Yellow soy 
beans was the highest of all combinations tested. In four lots 
of steers the largest profi t per steer came from 12 steers fed a 
mixture of corn silage and soy bean silage, and this mixture 
gave the best return per dollar invested.
 Tables show: (1) The cost of production and average 
market value of feeds (p. 4). (6) Chemical analysis of feeds 
(Incl. Goliad corn and Mammoth Yellow soy beans) (p. 13). 
(8) Nutrients consumed per pound of gain. (9) Digestible 
nutrient requirements (fold out, p. 15). Coeffi cients of 
digestibility for two silages (p. 15). Address: Agricultural 
College, Mississippi.

1270. Campbell, Mabel. 1917. The soy bean–A little known 
legume. State Board of Health of Rhode Island, Bulletin 
3(3):46-49. July.
• Summary: Issued quarterly during World War I, this is 
the “Food conservation number.” As a food, soy beans “are 
vastly superior to the highly prized New England baked 
bean. One pound contains one and a half times as much 
protein (tissue building material), and eleven times as much 
fat (heat or energy furnishing material), although only one-
half as much starch as the ordinary navy beans. Thus pound 
for pound the soy beans are not only much more effi cient 
meat substitutes, but also furnish to the body one and a 
fourth times as much energy as the common navy beans. 
Again they sell for less than one-half the price of navy beans, 
thus making them about three times as cheap in relation 
to their value in the body as the navy beans. Thus you can 
see in these days of high priced meat, eggs and milk that 
these soy beans can well be used as another excellent meat 
substitute.”
 “In cooking soy beans the important point to remember 
is that they are very dry and hard and must always be 
soak over night and then cooked several hours at a low 
temperature until entirely soft. The fi reless cooker is ideal for 
cooking these as other legumes.
 “You doubtless would fi rst think of them as substitute 
for Boston baked beans. We have so prepared them and 
found them excellent. If their strong fl avor is not palatable, 

they should be parboiled in a large amount of water after 
soaking so as to remove part of their strong fl avor. Then 
season with molasses or sugar, salt pork, ham or bacon, salt 
and mustard, cover with boiling water and cook slowly until 
tender and brown. If the fl avor of soy beans is not palatable 
to you when used alone, mix them with navy beans.”
 Four recipes are given, each using whole soybeans: Soy 
bean and tomato chowder. Soy bean loaf. Soy bean muffi ns. 
Soy bean short cake.

1271. Good Health (Battle Creek, Michigan). 1917. What 
foods contain. 52(7):316. July.
• Summary: “The following table is to help you classify 
readily the various foods that you buy.
 “Some of the foods you will fi nd in more than one 
column. Peanuts, for instance, are in both the ‘protein’ and 
the ‘fats’ column–because they are rich in both of these 
elements. Remember in using this table that carbohydrate 
foods should predominate in the diet, with fats next in 
amount, and then protein; also that every meal should have 
a food that contains bulk; and that one should eat freely of 
those foods that afford mineral salts, which are essential to 
the building up of body tissue.”
 The fi ve columns are: Carbohydrate. Fat. Protein. 
Mineral salts. Bulk.
 In the Protein column, the 5th item is “Soy beans.”

1272. Good Health (Battle Creek, Michigan). 1917. “What 
shall I eat?” 52(7):394. July.
• Summary: “Haven’t you often asked yourself this question 
when your doctor told you to get more carbohydrates, 
or proteins, or bulk? To help you answer it we offer the 
following table, which contains all of the more common 
articles of diet.
 “Some of the foods you will fi nd in more than one 
column. Peanuts, for instance, are in both the ‘protein’ and 
the ‘fats’ column–because they are rich in both of these 
elements. Remember in using this table that carbohydrate 
foods should predominate in the diet, with fats next in 
amount, and then protein; also that every meal should have 
a food that contains bulk; and that one should eat freely of 
those foods that afford mineral salts, which are essential to 
the building up of body tissue.”
 The fi ve columns are: Carbohydrate. Fat. Protein. 
Mineral salts. Bulk.
 In the Protein column, the 5th item is “Soy beans.”
 Note: This same basic article, under different titles, 
appears on pages 587 and 653.

1273. Practical Farmer. 1917. Soy beans as human food. 
113(16):290. Aug. 15.
• Summary: “While the soy bean has been used as human 
food in China and Japan for many generations, it is only in 
more recent years that it has been considered for that purpose 
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in this country. Perhaps the present food crisis [related to 
World War I] will emphasize its value as food.
 “To get rid of the peculiar fl avor of soy beans, they 
should be soaked for several hours, the water being changed 
two or three times. Cold water should be used for the fi rst 
soaking and hot water for the second and third. The lighter 
varieties are more desirable for cooking. The black or 
dark varieties like Wilson and Peking are less attractive in 
appearance. Medium Green, Ito San and Hollybrook are best. 
They may be prepared in any of the ways that the ordinary 
beans are used.”
 “Even at present prices, soy beans furnish the cheapest 
supply of digestible protein of any of the common protein 
foods, skim milk being the one possible exception. The fat 
content is higher than that of peas and other kinds of beans.” 
Address: Philadelphia, Pennsylvania.

1274. Park, J.B. 1917. Soybeans as human food: Palatable 
dishes made from a comparatively new legume. Ohio 
Agricultural Experiment Station, Monthly Bulletin 2(9):299-
303. Sept. Extract from Ohio Agric. Exp. Station, Bulletin 
No. 312, “Soybeans: Their Culture and Use.” [2 ref]
• Summary: For details, see Williams and Park. 1917. 
“Soybeans: Their Culture and Use.” Address: Ohio.

1275. Stoddard, William Leavitt. 1917. Soy: The coming 
bean. Good Housekeeping 65:77, 126-28. Sept. [4 ref]
• Summary: “Good Housekeeping asked the Department 
of Agriculture to tell its readers the truth about the soy 
bean. This article is the department’s answer. In the [Good 
Housekeeping] Institute Kitchen new recipes and methods 
of using the soy bean were evolved and tested. These recipes 
will be found at the end of this article. A list of dealers 
in various sections of the country who carry a supply of 
soy beans will be mailed upon request accompanied by a 
stamped addressed envelope.
 “’The soy bean, also called the soja bean, is a native 
of southeastern Asia, and has been extensively cultivated 
in Japan, China, and India since ancient times... The beans 
are there grown almost entirely for human food, being 
prepared for consumption in many different ways. Their 
fl avor, however, does not commend them to Caucasian 
appetites and thus far they have found but small favor as 
human food in either Europe or America.’ Thus declared a 
bulletin of the Department of Agriculture [Piper and Nielsen. 
1909. Farmers’ Bulletin 372] before the war. Less than three 
months after our entrance into the war–and the entrance of 
the United States as a nation for the fi rst time into a food 
moderation and conservation campaign–this same authority 
stated that ‘the soy bean has already reached a place of high 
economic importance in America and Europe as a foodstuff... 
During the past season the demand for seed by food 
manufacturers has resulted in greatly increased prices.’ The 
soy is a coming bean if not the coming bean.”

 Sold in some American markets under the name Togo 
bean, the soy bean “now fl ourishes in an increasingly large 
acreage in Tennessee, North Carolina, Virginia, Maryland, 
Kentucky, and the southern parts of Illinois and Indiana. The 
earlier varieties even mature in Ontario [Canada] and our 
Northern states.”
 The American housewife probably does not care “that 
there is a factory in New York is making a ‘vegetable milk’ 
of soy beans; the “fl our or meal [okara] which remains after 
the milk is manufactured is valuable both as a stock for feed 
and for human consumption; that soap manufacturers and 
paint manufacturers are using the oil of soy beans to replace 
more expensive oils; and that the substitute butter makers are 
using the fat of the soy bean in products which thousands of 
consumers are using all unwitting of its true nature.
 “The thing that the American housewife wants to know 
today is where soy beans can be bought and what are the 
simplest uses of them... Probably the easiest and commonest 
method of cooking soy beans is to use them either for soup 
or to bake them.”
 Eight recipes are given; all but two call for “soy beans.” 
Soy-bean bread (containing 20% of the fl our in the form of 
“soy-bean meal” [a full-fat soy fl our]), Soy beans and rice 
(with “1 tablespoonful Worcestershire sauce”), Soy-bean loaf 
with tomato sauce, Vegetable roast (baked), Savory baked 
soy beans, Soy-bean soup, Soy-bean muffi ns (with “1 cupful 
cold baked soy-bean pulp”), and Salted soy beans (deep 
fried).
 Photos show: (1) “The uses of the soy bean are literally 
legion.” Muffi ns made with soy-bean meal. (2) Soy-bean 
meal ground at the Good Housekeeping Institute; the hand-
turned mill and two small piles of soy beans are shown. 
(3) A dish of soy beans and rice. (4) A soy bean plant. (5) 
“Vegetable roast of which soy beans are an ingredient.
 Note 1. Theodore Hymowitz writes (12 Feb. 1990): 
“I have no idea if William Leavitt Stoddard was related to 
Illinois soybean pioneer William Hoyt Stoddard. William 
Hoyt had one brother named Charles Lumas Stoddard.”
 Note 2. This is the 2nd earliest document (April 2015) 
seen concerning soybeans in connection with (but not yet in) 
Togo.
 Note 3. This is the earliest English-language document 
seen (Dec. 2012) that uses the term “Salted soy beans” to 
refer to soynuts. It is also the earliest document seen in 
any language describing the frying or deep-frying of whole 
soybeans to make soynuts. Previously soynuts had always 
been dry roasted.
 Note 4. This is the earliest article on soy seen (Aug. 
2002) in Good Housekeeping magazine.
 Note 5. In the recipe for Soy-bean muffi ns the meaning 
of the ingredient “1 cupful cold baked soy-bean pulp” is 
not completely clear. This is the earliest document seen 
(June 2013) that uses the term “soy-bean pulp” (regardless 
of hyphenation). It probably refers to whole soybeans that 
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have been baked then ground or mashed to a pulp and 
allowed to cool. However, the writer discusses okara earlier 
in this article, and this recipe may be calling for okara as 
an ingredient. If it is, this would be the earliest English-
language document seen (June 2013) that calls for okara as 
an ingredient in a recipe. Address: [Macoupin Co., Illinois].

1276. Eddington, Jane. 1917. The Tribune Cook Book: 
Beans, soy special. Chicago Daily Tribune. Oct. 14. p. E8 
(Part 6, p. 8).
• Summary: “We do not know enough about that most 
charming family of plants which furnish us the meat stuff of 
the vegetable kingdom, or vegetable protein.”
 “’Don’t forget the soy bean,’ was one of the commands 
urged on growers this year, ‘for there is sure to be a larger 
demand for the beans for human food.’ Last year these beans 
cost no more than a third as much as navy beans and only a 
fourth as much as limas, and more people were trying them 
and failing in their cooking than ever before. They really 
ought never to be subject to a boiling temperature. Protein 
of any sort is easily hardened by much heat, and these beans 
have a high per cent of this food principle. With this in mind 
they may be baked, etc., like navy beans.
 “The soy bean, though so long used in China and Japan, 
whence we have such products as soy sauce, was introduced 
many years ago into the United States as a soil renewer and 
fodder crop.”
 Years ago, experiment station bulletins were discussing 
“the total digestible nutrients” of fodder crops. Yet more 
than 25 years were to pass “before even a few people 
would listen to the word ‘nutrient’ in reference to their own 
diet. ‘Roughage’ was a term much used that far back, as 
contrasted with such condensed foods as grains, while now 
we use the term in talking about human diets.”
 “Perhaps we shall some time learn to make the bean 
curd of soy beans which the Chinese use so much. I am 
hoping to get a precise recipe. The soy bean fl our came into 
use some time ago.”
 “The medical writers, who for a considerable number 
of years have used this bean extensively and written much 
about it with recipes,” say that the “yellow soy bean” 
contains 35 per cent protein.
 The section titled “Soy bean cheeses” contains a long 
excerpt from Friedenwald and Ruhrah (1913, p. 124-26), 
which states that the most common of these “cheeses” 
are natto, tofu, miso, juba [sic, yuba], and shoyu. A brief 
description of each is given.
 The last section, titled “Home made soy bean fl our,” 
again discusses Friedenwald and Ruhrah, “patent soy bean 
fl our, mostly known to doctors only,” grilled soy beans, 
diabetics, and a recipe for home made soy fl our.

1277. Coolidge, Emelyn L. 1917. Inexpensive methods of 
modifying milk. Ladies’ Home Journal 34(10):103. Oct.

• Summary: “In wartime, when every particle of waste 
must be stopped and when every penny counts, mothers 
are fi nding it hard to buy milk sugar and some of the other 
ingredients used in modifying their babies’ milk.” “Two 
other cereal fl ours now made in this country are legume and 
soy-bean fl ours. The latter is rather expensive at present, 
but, as it contains no starch, it may often be used to great 
advantage for babies having trouble with starch digestion. As 
we grow more soy beans here, no doubt soy-bean fl our will 
be less expensive. Both the legume and the soy-bean fl ours 
are rich in protein and very nourishing in consequence.
 “I will gladly send recipes for any one of these different 
gruels if the usual stamped, addressed envelope is inclosed.” 
Address: M.D.

1278. Daniels, Amy L.; Nichols, Nell B. 1917. The nutritive 
value of the soy bean. J. of Biological Chemistry 32(1):91-
102. Oct. [11 ref]
• Summary: The soy bean contains 36% protein, 17.5% fat, 
12% digestible carbohydrates, and 5.3% mineral matter, 
as well as a suffi cient quantity of water-soluble growth-
promoting substance.
 Experiments were made upon rats. “The value of the 
protein of the soy bean has been demonstrated in all of our 
experiments. That animals fed rations containing 15.6 and 
18.7 per cent of protein obtained solely from the soy bean 
have grown normally and in the latter case have produced 
successive litters of young, which in turn have reproduced, 
is suffi cient evidence that the protein of the soy bean fulfi lls 
all physiologic requirements. The protein of the soy bean 
appears to be quite as valuable as the casein of milk. These 
fi ndings are somewhat surprising in view of the fact that the 
protein of other legumens [legumes], namely, peas and white 
beans, has been found wanting.”
 Concerning what were later called vitamins: Rat growth 
experiments presented here showed that mature soy beans 
were a good source of “the fat-soluble food accessory... fat-
soluble A” [later named vitamin A] and of the “water-soluble 
accessory material... water-soluble B” [later called vitamin 
B]. Experiments by McCollum and Kennedy during the last 
few years have shown that “when water-soluble B is lacking 
in a dietary, there is no growth, and abnormal physiologic 
conditions such as beri-beri and polyneuritis occur.”
 “In order to make the soy bean a more nearly complete 
food, suitable inorganic material, consisting principally 
of sodium chloride and calcium compounds, needs to be 
added.” Six line graphs (growth curves; p. 97-102) show the 
growth of rats on various rations / diets. Address: Dep. of 
Home Economics, Univ. of Wisconsin, Madison.

1279. Osborne, T.B.; Mendel, L.B. 1917. The use of soy 
bean as food. J. of Biological Chemistry 32(1):369-87. Oct. 
[15 ref]
• Summary: In the most famous early study of the nutritional 
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value of soybeans (though not of soyfoods), the authors fi rst 
demonstrated the benefi cial effects of cooking soybeans 
before feeding them to animals (rats). Moist heat (although 
this term is not used) greatly improved the nutritional value 
of soybeans fed to white rats, and was much more effective 
than dry heat.
 They determined that soy bean meal (made by grinding 
whole soybeans) when cooked with water to make it 
palatable, is capable of promoting the growth of young white 
rats and of maintaining the life of the adult animals.
 The article begins: “The demand which the international 
shortage of food has created for cheaply produced and 
easily obtainable sources of all nutrients, and particularly of 
suitable proteins and fats, has directed attention anew to the 
possibilities of the soy bean. This leguminous seed which 
has long been employed in the dietary of many inhabitants 
of the Far East has hitherto found application in this country 
almost solely as a suitable food for diabetics. Its use in this 
special application is attributable to the fact that, in contrast 
with other leguminous seeds, the soy bean contains traces 
only of starch and comparatively small quantities of those 
carbohydrates which are available to the human organism. 
Besides its introduction into diabetic cookery, the soy 
bean has been recommended occasionally for use in infant 
feeding.”
 “Heating the soy bean meal in an electric oven at 
110ºC for 4 hours likewise failed to cause any considerable 
improvement [in acceptability] in most cases. Occasionally, 
when the animals would eat more freely of the dry-heated 
meal they grew fairly well... When, on the other hand, the 
meal was mixed with suffi cient distilled water to make 
a thick mush, heated on the steam bath for 3 hours, and 
subsequently dried in a current of air at 80-90ºC, the 
resulting product, fed as the sole source of protein in an 
otherwise suitable food, promoted growth at a normal rate...”
 “It is probable, therefore, that cooking the meal [with 
water] made it somewhat more palatable than simply heating 
it, thereby inducing the rats to consume more food, with a 
resulting gain in weight. Cooking the meal changes its fl avor 
very decidedly, giving it a taste similar to that of peanuts; 
whereas both the raw and the dry-heated meals have a 
disagreeable raw fl avor.”
 “Having demonstrated that the proteins of the soy 
bean, unlike those of the other leguminous seeds thus far 
investigated, are adequate for promoting normal growth, it 
was important to determine to what extent the soy bean is 
capable of furnishing the essential vitamines and salts of the 
diet” (p. 373-74).
 “So far as we are aware the soy bean is the only seed 
hitherto investigated, with the possible exception of fl ax and 
millet, which contains both the water-soluble and the fat-
soluble unidentifi ed dietary essentials or vitamines. This fact, 
taken with the high physiological value of the protein, lends 
a unique signifi cance to the use of the soy bean as food.” 

However it is defi cient in mineral salts.
 Tables show the composition of the experimental diets. 
Charts show the growth rate of rats in the experiments. This 
study was conducted with the cooperation of Edna L. Ferry 
and Alfred J. Wakeman. Address: Lab., Connecticut Agric. 
Exp. Station and Sheffi eld Lab. of Physiological Chemistry 
at Yale Univ., New Haven, Connecticut.

1280. Osborne, T.B.; Mendel, L.B. 1917. The food value of 
soy bean products (Abstract). Proceedings of the Society for 
Experimental Biology and Medicine 14(1):174-75. Oct.
• Summary: “Soy beans fed as the sole source of protein, or 
as a supplement to corn gluten, are suitable for the nutrition 
of rats. They contain suffi cient water-soluble vitamine 
to promote normal growth; for diets containing soy bean 
fl our, butter fat, starch, and an artifi cial salt mixture have 
promoted growth as well as comparable rations containing 
natural protein-free milk. The presence or absence of the fat-
soluble vitamine has not yet been ascertained. The mineral 
constituents of the soy bean are inadequate for growth. 
Whether the defi ciency is a qualitative or quantitative one 
remains to be determined. Rats eat food containing meal 
made by grinding the entire seed. The latter is non-toxic; for 
the few animals which have eaten enough have grown well. 
Preliminary experiments indicate that the heating to which 
the commercial soy bean fl our is subjected may be the cause 
of the superiority of the latter.” Address: Connecticut Agric. 
Exp. Station, and Yale Univ.

1281. Wolcott, Theresa Hunt. 1917. Making our bodies fi t for 
our winter’s work. Ladies’ Home Journal 34(10):148. Oct.
• Summary: The three basic types of food are shown in 
tabular form:
 (1) “These foods build our bodies, they repair our 
tissues, and strengthen our muscles.” Most are animal foods 
(milk, eggs, poultry) but soy beans and other beans and peas 
are also listed.
 (2) “Three fuel-food groups give us energy to work.” 
Starches, sugars, and fats.
 (3) “These foods, rich in minerals, cleanse the blood, 
regulate and help rebuild the body.”

1282. Satow, Sadakichi. 1917. Vegetable proteid product and 
process of making the same. U.S. Patent 1,245,975. Nov. 6. 3 
p. Application fi led 25 Nov. 1916.
• Summary: “The object of this invention is to provide 
commercial products utilizing vegetable proteids which 
products possess a high degree of transparency, fl exibility 
and elasticity, and a simple, effi cient, and economical process 
of manufacturing the same.
 “A further object is to provide a non-infl ammable 
celluloid-substance as a condensation product of vegetable 
proteids...” “Proteids possess amphoteric properties...” For 
example glycinin, which forms the chief constituent of soya 
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beans, has strong acid properties and has a strong tendency 
to form complex salts with alkaline reacting agents. The 
author calls these “alkali compounds,” and they differ in 
properties from the original proteids in many commercially 
important respects: They have (1) greater adhesiveness and 
are therefore easier to mold; (2) a high degree of elasticity 
and fl exibility; (3) only a moderate speed of condensation; 
(4) no tendency to crack while drying; (5) a transparent 
color. The “vegetable proteidal substances” or “refi ned 
proteidal matter” can be coagulated or “glutenized” and are 
then usually immersed in a formaldehyde solution. They 
may then be molded and dried. They are good insulators 
of electricity and may be used as a substitute for ebonite, 
celluloids, bakelite, ivory, or marble.
 Note: This is the earliest English-language document 
seen (Dec. 2020) that contains the term “proteidal” in 
connection with soy protein (one of two documents). 
Address: Sendai, Japan.

1283. Satow, Sadakichi. 1917. Proteidal composition and 
process of making the same. U.S. Patent 1,245,984. Nov. 6. 3 
p. Application fi led 17 May 1917.
• Summary: “The object of the invention is to provide 
a vegetable proteidal composition suitable for use in 
the manufacture of various commercial products, such 
as linoleum, wood carpet, fl oor coverings, boards, tiles, 
insulating compounds, rubber substitutes, celluloid-like 
articles, and the like.” Seven types of coagulants (called 
glutinizing agents) for the protein(s) are listed: “(1) inorganic 
acids, such as phosphoric acid, sulfurous acid, and the like; 
(2) fatty or oxy-fatty acids, such as formic, acetic, propionic, 
phenyl-propionic, malonic, lactic, tartaric, citric, matic, and 
the like; (3) aromatic acids, such as salicylic, benzoic, or 
the like; (4) phenols, such as carbolic acid, cresol, resorcin, 
nitro-creosol, and the like; (5) organic bases, such as 
pyridin, urea, analin, glycin, naphthylamin, or other amino 
compounds, or the like; (6) organic bases such as caustic 
alkali, ammonia, or the like; or (7) alkali salts of weak 
acids, such as borax, sodium phosphate, and the like.” “The 
properties of the mass are still further improved if a small 
quantity of alkali is added thereto.”
 The result is a “plastic composition.” Soybeans are not 
specifi cally mentioned. Address: Sendai, Japan.

1284. Satow, Sadakichi. 1917. Insulating compound and 
process of making the same. U.S. Patent 1,245,980. Nov. 6. 3 
p. Application fi led 30 Dec. 1916.
• Summary: To obtain insulation for electricity, the author 
uses “vegetable proteids or proteidal substances... such as 
beans, peas, wheat, corn or other leguminous cereal or grain 
products.” After the oil is removed with a solvent such as 
“benzin,” the benzin is removed and from the resulting meal 
a refi ned proteid product is produced. This is processed in 
various ways, including with formaldehyde.

 Note: Although soybeans are not mentioned in this 
patent, Satow did extensive research on soybeans, and he 
mentions “beans” as his fi rst source of vegetable proteids; he 
was clearly referring to soybeans.
 Note: This is the earliest English-language document 
seen (Dec. 2020) that uses the word “proteidal” in 
connection with the soybean–to refer to its protein. Address: 
Sendai, Japan.

1285. Han, John E.S. 1917. Bean curd. Yale-in-China Student 
(The) (Changsha, China) 1(2):8-14. Nov.
• Summary: Contents: Historical. Bean curd as an ideal 
food. Manufacture of bean curd (with 6 illustrations–line 
drawings): Primary soaking, grinding, fi ltration, maceration, 
dilution, boiling (and yuba), coagulation, shaping of the 
commercial curd. Calculation for yield and profi t (averaged). 
Suggestion as to the improvement of the manufacturing 
process.
 “Bean curd manufacture was not known before the 
Three Dynasties [Three Kingdoms, A.D. 220-265]. It was 
invented in the Han dynasty.” A table shows the cost (in 
cash per catty [about 1.1 pounds weight] in Changsha) and 
nutritional composition of various foods. The costs are: 
bean curd 33, fi sh 340, beef 380, duck 440, chicken 460, 
pork 480, mutton 560, eggs 576. The author discusses the 
many diseases caused by meat in the diet. To coagulate tofu, 
magnesium chloride (a by-product of salt manufacture) is 
used in the North of China whereas plaster of paris [calcium 
sulfate] is exclusively used in the South.
 Concerning suggestions for improving the tofu 
manufacturing process, the author states: “The serious 
drawback in native factories is the enormous amount of 
manual labour required in producing such a small output. 
In the Chinese Bean Curd Factory at Paris, many scientifi c 
improvements have already been put into practical use. The 
soaking is done on the second fl oor, and the soaked bean is 
conveyed to the mill by a tube like box. After grinding it is 
fi ltered by means of a fi lter-press which gives a much better 
extract in less time. The extract is carried from the mill to the 
fi lter-press and also from the fi lter-press to the pans by tube 
connections. A screw press is used to press the excessive 
water, both from the bean curd and from the ‘Chia.’ In large 
plants, I should recommend a hydraulic press rather than a 
screw-press and steam heating rather than direct fi re.
 “Hydrometers are perhaps used in the Paris factory, 
and it is very necessary for the native manufactures to have 
them. Such an instrument not only aids the manufacturers to 
judge the exact consistency of the extract, but also to secure 
a standard strength of bean milk throughout the country.”
 As of 1992 Yale still has campuses in China and Hong 
Kong. The Yale-China Association at Yale is still active. 
Phone: 203-432-0880. Address: Yale-in-China, Changsha, 
China.
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1286. Lindsey, J.B.; Beals, C.L.; Smith, P.H. 1917. Digestion 
experiments with sheep. Massachusetts Agricultural 
Experiment Station, Bulletin No. 181. p. 241-335. Nov. See 
p. 329, 335.
• Summary: Sheep were fed soy bean hay, which had been 
cut and put into a silo about the middle of September. The 
straw was tough and fi brous. Based on trials with 2 sheep, 
the average coeffi cients were as follows: dry matter 56.65%, 
ash 20.44%, protein 74.88%, fi ber 52.56%, nitrogen-free 
extract 59.75%, and fat 59.31%. “With the exception of the 
protein the ingredients in soy bean hay appear to be about 
equal in digestibility to those contained in average English 
hay. The higher digestibility of the protein is due to the 
presence of the beans. It is believed soy beans should be 
ensiled with corn rather than made into hay.”

1287. Weekly News Letter (USDA). 1917. Cooking soy 
beans. Recipes for preparing dried beans for the table. 
Economical and highly nutritive food. 5(21):6. Dec. 26.
• Summary: The value of soybeans as a food and their 
relatively low prices are pointed out, with reference to advice 
by the Offi ce of Home Economics. The following recipes 
are given for cooking “dried soy beans:” Baked soy beans. 
Boiled or baked beans and tomatoes. Soy-bean loaf with 
Creole sauce. Soy beans and rice. Address: Washington, DC.

1288. Stockman, Stewart. 1917. Bracken poisoning in 
cattle in Great Britain. J. of Comparative Pathology and 
Therapeutics 30(4):311-16. Dec. [5 ref]
• Summary: Bracken (Pteris aquilina) has from time to 
time been suspected for causing deaths in cattle. The author 
summarizes his research on soya bean meal which had been 
defatted by trichlorethylene. “The symptoms and lesions 
were identical in every respect with those of so-called 
bracken poisoning.” Also includes information on operating 
conditions in a mill where trichlorethylene-extracted soybean 
meal is produced.
 Note: This is the earliest document seen (Aug. 2016) 
that contains the term “extracted soybean meal” or the term 
“trichlorethylene-extracted soybean meal.” Address: Board 
of Agriculture and Fisheries, London.

1289. Yukawa, Matao. 1917. Daizu no tansuikabutsu oyobi 
sono shôyu jôzô to no kankei ni tsuite [The relation between 
the carbohydrates in soybeans and shoyu brewing]. Nippon 
Jozo Kyokai Zasshi (J. of the Society of Brewing, Japan) 
12(7):23-34. [Jap]

1290. Andes, Louis Edgar. 1917. Drying oils, boiled oil, and 
solid and liquid dryers: A practical work for manufacturers 
of oils, varnishes, printing inks, oil-cloth and linoleum, oil-
cakes, paints, etc. 2nd ed., revised by Herbert B. Stocks. 
London: Scott, Greenwood & Son. xii + 336 p. See p. 92-93, 
314. Illust. Author index only.

• Summary: This book is mostly about linseed oil. In 
Chapter 2, titled “The properties of and methods for 
obtaining the drying oils” is a section on “New drying oils” 
(p. 87-93), which contains a subsection on “Soya bean oil” 
(p. 92-93). Some 300,000 to 400,000 tons/year of soya beans 
have exported to Europe [from East Asia]. A table gives the 
chemical composition of soy bean seeds. When pressed, 
these seeds yield 12-13% of a pale yellow oil, which has a 
very slight odor and “agreeable taste.” The press cake is rich 
in nutrients, especially “albuminoids.”
 The following constants for soya bean oil are given: 
Specifi c gravity at 15ºC, solidifying point, saponifi cation 
value, iodine value, refractive index, Maumené test, and 
Hehner value. Then the following constants are given for the 
insoluble fatty acids: Solidifying point, melting point, iodine 
value, and refractive index. This subsection concludes: “The 
oil is not very satisfactory for paint purposes as it dries very 
slowly and incompletely.”
 Also discusses: Hempseed oil (Ger = Hanföl, Fre = 
Huile de chanvre, huile de chènevis; p. 53-55), sesamé oil 
(p. 22), sunfl ower oil, arachis oil (p. 22), wood oil (Chinese 
wood oil, tung oil; p. 40+) plus 65 “Rarer drying oils” (with 
the French, German, and scientifi c name of each). Note: 
Louis E. Andés lived 1848-1925.

1291. Beaubien, Edith Nell. 1917. The nutritive value of 
the soy bean (Glycine hispida). MSc thesis, University of 
Wisconsin–Madison. 23 leaves. 29 cm. Typescript. *
• Summary: “This work was prepared under the direction of 
Dr. Amy Daniels at the University of Wisconsin.”
 Note: The words in this thesis appear so light on the 
page that they are very diffi cult to read. Address: Dep. of 
Home Economics, Univ. of Wisconsin, Madison.

1292. Chmelar, Frrantisek. 1917. Pestovani soje a jeji pouziti 
pro lidovou a vegetarianskou vyzivu a dietetiku [Growing 
soybeans and its usage in vegetarian nourishment and 
dietetics]. Prague: Zemed. knihkup. [Cze]*
• Summary: Hromadko (1926) cites this as “Dr. Ing. 
Chmelare: Pestovani soje. Zemed. knihkup. Praha 1917.” 
Address: Dr., Czechoslovakia [by 1918].

1293. Combe, A.D. 1917. Les succédanés du beurre [Butter 
substitutes]. Bulletin de la Societe Scientifi que d’Hygiene 
Alimentaire et d’Alimentation Rationelle 5(3):183-84. [Fre]
• Summary: Vegetable butters, made from cocoa butter or 
coconuts, are very useful as butter substitutes. There are 
many kinds of artifi cial milk; they are easily digested and 
low in cost. Vegetable milk is the concentrated milk of 
almonds, sterilized and sold in cans. It is used as a medicine 
for infants, but it’s high price makes it unsuited as a wartime 
food.
 Soya milk (Le lait de soya), a milk extracted from soya 
beans, comes from Japan where it has long replaced natural 
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milk that is very rare in that country. It is easy to digest and 
inexpensive. In times of war, it can be used advantageously 
to replace butter. In 1913 Germany was already importing 
125,448 tonnes of soybeans, from which it extracted 
18,000 tonnes of oil and milk. A table shows the nutritional 
composition of soy fl our, soymilk, and cow’s milk.

1294. Crevost, Charles; Lemarié, Charles. 1917. Catalogue 
des produits de l’Indochine. 5 vols [Catalog of the products 
of Indochina. 5 vols.]. Hanoi: Imprimerie d’Extrême-Orient. 
29 cm. Formerly published in Bulletin Economique de 
l’Indochine, Vols. 25 and 26. [Fre]
• Summary: Volume 1 (published in 1917; 175 p.), titled 
Produits Alimentaires et Plantes Fourragères (Nutritious 
Products and Forage Plants), describes plants grown in 
Indochina and the nutritive value of each. Pages 106-09 
describe “Soja–Glycine Soja,” the soybean. Local names are 
given in Annam and Tonkin, Cambodia, China, and Japan. 
“The plant is widely cultivated in Indochina for its seeds, 
which are consumed in various forms. Soybean seeds in 
Indochina are typically yellowish white... It is well known 
that the Japanese use the soybean to prepare a sauce named 
shoyu (teou yeou in China), as well as a fromage de pâte or 
vegetable cheese named to fu [tofu], or teou fou in Chinese. 
The Annamites also prepare an analogous sauce named 
tuong and a fromage de pâte named dau phu and dau phu-
ao. Cambodia and the Indochinese province of Châu-dôc 
produce signifi cant quantities of soybeans, of which a part 
is sent down to Saigon to be consumed or exported. There 
are good varieties on the high plateaus of Tonkin, especially 
in the province of Lang-son, whence large amounts can be 
obtained for export.
 “The dead leaves are ordinarily burned. However 
some indigenous people partially burn the stems of the 
soybean plants, stripped of their leaves, to obtain a very 
fi ne charcoal dust or ash, which they mix with the resinous 
balm of Canarium commune, to use in making joss sticks. 
These are slender incense sticks burned as offerings in the 
pagodas and at the altars of their ancestors in their family 
homes.” [Note: A joss house is a Chinese temple or shrine.] 
A large, excellent, and very detailed illustration (p. 108) 
shows a soybean plant, with leaves, pods, seeds, and fl owers. 
Nutritional analyses of soybeans from Laos, Tonkin, and 
Manchuria are given (from other sources).
 Volume 3, titled Matières Grasses Végétales (Fats and 
Vegetable Matter), includes analyses of Indochinese plants 
and their fat and oil contents. The contents of Vol. 3. was 
fi rst published in the Bulletin Économique de l’Indochine 
1922-1924. Pages 75-78 discuss “Soja–Soja Max (Lin.) 
Piper,” the soybean. “Mr. Li Yu-ying, a member of the 
Biological Society of the Far East, has greatly contributed, 
following several attempts made for more than a century by 
naturalists and those who acclimatize plants, to popularize 
in France this plant of many uses. He introduced cultivation 

of the plant in the area around Paris and, in Paris itself, 
in 1908 he established a laboratory for the study of the 
soybean, since completed by a soyfoods factory (l’usine de 
la caséo-sojaïne), where all the products derived from this 
plant are manufactured: Soymilk (regular, concentrated, 
powdered, or fermented), tofu (fromage de soja), soya patés 
(pâtes de soja), soya casein (caséïne de soja), soy fl our and 
bread, etc.” The rest of the article is concerned mostly with 
characteristics, uses, and trade of soybean oil.
 Crevost was born in 1858. Note: The meaning of soya 
casein is not clear. Address: 1. Inspecteur des Services 
agricoles et commerciaux; Conservateur du Musée [Maurice 
Long] agricole et commercial de Hanoi; 2. Ingénieur-
Agronome, Directeur des Services agricoles et commerciaux 
du Tonkin, Lauréat de la Société nationale d’acclimatation.

1295. Fuerstenberg, Maurice. 1917. Die 
Soja, eine Kulturpfl anze der Zukunft und ihre 
Verwertungsmoeglichkeiten [The soybean, a cultivated plant 
of the future, and possibilities for its utilization (Continued–
Document part II)]. Berlin: Paul Parey. 40 p. 28 cm. [59 ref. 
Ger]
• Summary: Continued on p. 14. Ways of using the soybean 
in its homeland (East Asia, especially Japan and China): 
Note: In this section, starting on p. 15, the author repeatedly 
uses the word Sojaspeisen meaning “soyfoods.” The soybean 
probably originated in India. The Chinese and Japanese used 
it to fortify their rice-based, protein-poor diet. The practice 
came before the theory. The author says (incorrectly, p. 15) 
that all the basic soyfoods are fermented. He then gives a 
long description of koji and how it is made.
 Shoyu or soy sauce (Shoju oder Soja-Sauce) (p. 15-17): 
In Japan, 540-720 million liters are manufactured each year 
so each Japanese uses 60-100 ml/year. The fermentation time 
is 8 months to 5 years. The best soy sauce is fermented for 
3 to 5 years. He explains how, as soy sauce is fermented, 
the protein is broken down into amino acids such as leucine, 
tyrosine, and members of the “Xanthin” group.
 Miso (vegetable cheese, p. 17-18): Miso is widely used 
in soups. More than half of the yearly Japanese soybean 
harvest is used for making miso. This is 30 million kg 
per year. Types of miso include shiro miso and Sendai 
miso. Winkler, in his small work titled “The Soybean of 
Manchuria,” mentions two other types of miso: Aka or red 
miso and nuka miso. Kellner investigated fi ve types of miso; 
a table shows their composition. Loew reports that this 
vegetable cheese (miso) is consumed either raw or in soups. 
Kellner, Nagasaka and Kurashima report that, based on their 
investigations, the amount of amino-nitrogen increases 3-fold 
and the quantity of carbohydrates is signifi cantly diminished 
through lactic acid and alcoholic fermentation. The carbonic 
acid created thereby rises signifi cantly during fermentation 
(Loew).
 Natto (p. 18): Discusses the fi ndings of Yabe.
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 Japanese tofu or Chinese Tao-hu (p. 18-20): This is 
the so-called “bean cheese” (Bohnenkäse). A table (p. 
19, from König) shows the nutritional value of fresh tofu 
(84.8% moisture) and frozen tofu (17.0% moisture). E. 
Senft studied frozen tofu, a Japanese military preserved food 
(Militärkonserve) that is not canned; he found it had a beige 
color and a unique, slightly sour aroma which was at times 
reminiscent of dextrin. It has a uniform texture throughout, 
with many tiny pores. Winkler refers to fi ve other types of 
soy cheese. Concerning the military preserved foods, they 
were highly regarded during the Russo-Japanese War and 
(according to Senft) played a key role in the war. (Footnote: 
The descriptions of the various preparations made from 
soya make E. Senft’s treatises {1906 and 1907} valuable; 
in them he published his investigations of a number of 
Japanese vegetable foods and military preserved foods 
or conserves). The well-known Maggi food factory in 
Kempttal, Switzerland, has tried for many years to introduce 
a commercial miso-like product, but it was not well received. 
As a result it completely ceased further production of this 
soy preparation. It is to be hoped, however, that despite this 
fi rst unsuccessful attempt, further attempts in this area will 
be made.
 The soybean as an oil plant (p. 20-26): Winkler, in his 
brochure, discusses the uses of soybeans in Manchuria. After 
1908, soybeans were sold in Europe at incredibly low prices 
which resulted in the expansion of imports and production. 
Then tariffs were levied on soybeans. There were some 
major problems in the Austrian oil industry.
 Soybean fl our (Sojabohnenmehl; p. 26-28): In 
recent years, various processes have been patented. One 
manufacturer is Soyamewerke in Frankfurt am Main, which 
makes Soyama Kraftmehl. Yellow soybeans are mechanically 
cleaned, washed, dried, and dehulled according to the 
process of Dr. Fritz Goessel. Agumawerke in Harburg also 
makes soy fl our.
 The soybean as a coffee substitute and extender (p. 28-
31): Coffee is known to be detrimental to good health and 
void of nutrients. Rye, for example, has been used since the 
17th century as a coffee substitute. Barley also plays a major 
role, especially as malt. A table (p. 30) shows the nutritional 
composition of ten coffee substitutes, including chicory, fi gs, 
lupin, and carob. Soy coffee tastes remarkably similar to real 
coffee. In Istria (Istrien), in the Austrian alps, in Switzerland 
as well as in Alsace (Elsass), the soybean has been used 
since its introduction as a coffee substitute. Haberlandt 
reported in his work that a teacher from Capo d’Istria told 
him that the soybean was used as a coffee substitute in Istria, 
and a friend told him that there was no difference between 
the fl avor of the two.
 Just as with other legumes that are used as a surrogate 
for coffee, the soybeans also can only be roasted after fi rst 
having been boiled and dried. At the large-scale operation, 
the quality of the soybean coffee (Sojabohnenkaffee) ought 

to experience a signifi cant improvement through the use 
of the Thun process. With this procure, which actually 
represents a careful cleaning process, With this procedure, 
which actually represents a careful cleaning process, [end of 
fi rst box] the beans are placed in a drum / trommel in contact 
with water, are [truncated word–energetically?] brushed 
at 65 to 70º [C]. And as a result of that, they are freed of 
a great quantity of impurities, substances that taste burnt 
such as fi bers, membranes, dust [truncated word–acids?], 
fats, etc. which very signifi cantly affect the good fl avor. 
As recent research has shown, the effect of genuine coffee 
that is harmful to the health is to be traced back less to the 
caffeine than to the products produced by the roasting of 
the caffeine (Röstprodukte des Koffeins). According to the 
results of this research, these products do not consist of 
caffeine, or consist only to a small degree of caffeine, since 
roasted coffee contains nearly as much caffeine as raw coffee 
does. They are products that are produced by decomposition 
(Zersetzungsprodukte) from other components of the 
beans that are reduced by the aforementioned process to a 
minimum level. The coffee that has been purifi ed in that way 
also demonstrates a greater degree of digestibility. The aroma 
of soybean coffee can also be improved even more by means 
of an impregnation with an extract from the low caffeine 
pulp of the coffee berry.
 In addition to the great benefi ts of not containing 
any substances that are harmful to the health and being 
remarkably similar in fl avor to coffee, soybean coffee 
would also be a comparatively nutritious drink. According 
to the fi gures from Dr. Schieber, soybean coffee contains 
2,060 nutritional units (Nährwerteinheiten), regular coffee 
1,120, and cocoa 2,100. It would therefore be in the interest 
of public nutrition (Volksernährung) as well as the entire 
national economy if it were possible for soybean coffee to 
become established. Indeed, every year enormous sums go 
out of the country for coffee. For example, the importation of 
raw coffee into the German economic area in 1910 amounted 
to 1,708,550 metric hundredweight [each of which equals 
100 kg, and thus a total of 170,855 metric tons] with a value 
of 176,478,000 marks.
 Pages 32-33: Soybean milk (Sojabohnen-Milch). The 
most popular vegetable milk is Dr. Lahmann’s Vegetable 
Milk (Lahmannsche Vegetabile Milch), an emulsion made 
from almonds and nuts. In Japan, they make milk from 
soybeans; he describes the process, inaccurately, based on 
information from Winkler. This milk is also used to make 
cheese [tofu]. Also in Europe there have been successful 
attempts to make a soymilk adapted to European tastes, as in 
France by the Caseo-Sojaine at Vallées near Asnieres, and in 
England by the Synthetic Milk Syndicate. Using the process 
of Dr. Fritz Goessel, the latter company has a factory in 
Liverpool; it makes 100 liters of soymilk from: 10 kg ground 
soybeans plus 5 gm sodium phosphate, 2.4 kg lactose, 2 kg 
sesame oil, 6 gm common salt, and 60 gm sodium carbonate. 
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Also the Soyamawerke in Frankfurt makes a soybean milk, 
named Soyama, as mentioned above (fresh and dried milk 
and cream). Recently Prof. Melhuish developed a new 
method using soybean, peanuts, and added coconut milk fat.
 Soy meat substitutes (Soja-Fleischersatz; p. 33): 
Soyamawerke makes a product named Soyama-Fleisch-
Ersatz.
 Soybean as a chocolate substitute (p. 34): Haberlandt 
reports such a product.
 Soya rubber substitute (p. 34): Goessel and Sauer have 
developed a rubber substitute made from soybean oil.
 The utilization of soya in agriculture (p. 34-38): Use as 
fodder for cows. In 1880 Blascowicz [Blaskovics], Assistant 
at the Royal Hungarian Academy in Hungarian Altenburg, 
conducted fodder tests, whose results are given in various 
tables.
 Conclusions (p. 38).
 Note: This is the earliest document seen (Dec. 2020) 
that uses the word Ersatz or the word Fleischersatz. They 
mean “artifi cial or inferior substitute” and “meat substitute” 
respectively. Though often associated with World War I, the 
word “ersatz” (which means simply “substitute” in German) 
was actually adopted into English as early as 1875, in 
reference to the German army’s “Ersatz reserve,” or second-
string force, made up of men unqualifi ed for the regular 
army and drawn upon only as needed to replace missing 
soldiers. Hence the meaning “inferior substitute.” Address: 
Frohnleiten, Steiermark [Austria].

1296. Fuerstenberg, Maurice. 1917. Die 
Soja: eine Kulturpfl anze der Zukunft und ihre 
Verwertungsmoeglichkeiten [The soybean: a cultivated plant 
of the future, and possibilities for its utilization]. Berlin: Paul 
Parey. 40 p. Illust. No index. 21 cm. [59 ref. Ger]
• Summary: Dedicated to Prof. Friedrich Haberlandt, 
who introduced the soybean to Central Europe. Contents: 
Foreword. Introduction: The soybean. Ways of using the 
soybean in its homeland (East Asia, especially Japan and 
China). Shoyu or soy-sauce. Miso (vegetable cheese). Natto. 
Tofu of the Japanese or Tao-hu of the Chinese (bean cheese). 
The soybean as an oilseed. Soybean meal (and fl our). Soy 
as a coffee substitute or extender. Soybean milk. Soy meat 
substitutes. Soybeans as a chocolate substitute. Soy rubber 
substitute. The utilization of the soybean in agriculture: As 
cow fodder. Summary. Bibliography.
 Photos show: (1) A fi eld of soybeans (p. 6). (2) A 
soybean plant with the leaves removed to show the pods 
(p. 12). (3) Soy beans and pods from inoculated and 
uninoculated plants (p. 13).
 Contains numerous tables, most without captions and 
mostly from other sources–See pages 11, 16-17, 19, 25, 
27, 30, 35-37. Contains one of the most extensive early 
European bibliographies on the soybean; unfortunately this 
bibliography contains quite a few errors and incomplete 

citations.
 Foreword: The author wrote this book during World War 
I. In his fi rst book, published one year earlier in 1916 and 
titled “The Introduction of Soya, a Revolution in the Food 
of the People,” he discussed what he believed to be the great 
agricultural and nutritional value of the soybean. He uses two 
terms, Die Soja and Die Sojabohnen to refer to soybeans. He 
concludes the Foreword with these words:
 In all areas, preparations are already being made for the 
transition to the peacetime economy. It would be desired 
that with these preparations, which are just as necessary in 
the area of agriculture as in that of industry and trade, the 
introduction of soy in the interest of general nutrition would 
fi nd attention that corresponds to its importance. May this 
publication contribute to this.
 Chapter 1 (p. 5-7): In 1908 England started to import 
large quantities of soybeans; in 1909 these increased 
to 400,000 tonnes and in 1910 to 800,000 tons. Also in 
Germany, in the years just before World War I, imports 
of soybeans climbed in an unexpected way, reaching 
43,500 tonnes in 1910, 90,600 tonnes in 1911 and 125,200 
tonnes in 1912. Note: These units are given in dz. One dz 
(doppelzentner) = 100 kg.
 The fi rst manufacture of soyfoods in Europe took place 
in France, at Valees near Asnieres, where they made fl our, 
bread, cakes, cheese [tofu], and soymilk (Mehl, Brot, Kuchen 
und Käse, vegetabilischer Milch)–though only in small 
quantities and, above all, for diabetics. In England, soy fl our 
has been used for a long time in the preparation of cakes (p. 
5-6).
 However it was in Germany that the utilization of 
soybeans for food took place on a large scale; this began 
shortly before the war. The supply of foods to Germany was 
almost completely cut off during the war, so general attention 
soon turned to the new foods prepared from soybeans and 
people quickly became aware of their great nutritional value. 
Thus, in the middle of the war, a soybean industry was 
built in Germany. Unfortunately this youngest twig of the 
food industry was left crippled due to lack of raw materials. 
However one can predict that this industry has a bright 
future because of the great encouragement given to these 
products in so short a time. For example, in October 1914 
the Agumawerke (Aguma Works) located in Harburg (near 
Hamburg) on the Elbe, fi rst began mass production of a soy 
fl our according to its own process. During the next few years 
it made many thousands of tonnes of this meal, until the 
production had to be stopped for lack of raw materials (p. 6).
 Equally gigantic sales of soy products were made by the 
Soyamawerke (Soyama Works) in Frankfurt am Main; this 
company made only soy food products. In addition to a meal 
(fl our), it also produced a meat substitute (Fleischersatz), 
and, largely from soybeans, fresh and dried milk (Frisch- 
und Trockenmilch) as well as a fresh and dried cream 
preparation (ein Frisch- und Trockenrahm-Präparat). 
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Likewise, this fi rm had to cease production of most of its 
soy products because of diffi culties in soybean procurement, 
and concentrate only on the production of meat substitutes 
(Fleischersatz). These articles likewise entered all classes of 
the population splendidly as is seen from the large demand 
for them. Within 3-4 weeks this fi rm had orders for more 
than 1½ million pound cans, of which unfortunately it was 
able to satisfy only a small part. In addition to these two 
well-known fi rms, there are in Germany still a number others 
that are occupied with the production of foods from the 
soybean.
 In Austria [the Austro-Hungarian empire], there exists 
a unique fi rm, the food factory Santosa in Prague [in the 
Czech Republic as of March 2015], which is still processing 
soybeans. They introduced soy coffee into commerce. I 
understand that in Austria a large-scale soy processing 
venture is now being planned.
 Certainly the soy processing industry fi nds itself in a 
beginning state and, like all young industries, in need of 
improvement. Remember the sugar-beet industry was also 
once young but it made improvements and went on to great 
success, as will be expected of this new twig on the food 
industry. In any case, the beginning of utilization of the 
soybean as food for the people has been made, and in the 
foreseeable future the soybean may, as in China and Japan, 
become an indispensable part of our people’s food.
 It is different with the introduction of the soybean as a 
cultivated plant in Central Europe. Forty years ago Friedrich 
Haberlandt showed (and after him countless others have 
shown) that the soybean grows well in Central Europe. 
Although additional new tests verify this, there are still those 
who object to soybean culture. One objection is the long time 
required by the soybean to come to maturity; the answer is 
the development of new varieties. Another is the relatively 
low yield compared with other beans; the answer lies in the 
use of inoculation. The author then discusses nutrient yield 
per acre and per unit of money, showing both to be high for 
soybeans.
 Pages 10-11: It is well know that legumes possess the 
ability to transform and fi x free nitrogen from the air. In 
1886 Prof. Hellriegel discovered that this capability is due 
to certain bacteria that live in the soil and move through the 
root hairs into the root, where they cause nodule formation. 
The nitrogen-fi xing bacteria living in the nodules nourish the 
plant. The author then talks about inoculation using either 
soil from a previous planting or “Nitragin,” a pure culture 
of root bacteria, which is well known and has recently been 
improved. Dr. Kuehn of Berlin-Grunewald showed that 
soil inoculated with Nitragin gave a 3- to 4-fold increase 
in yield, plus an increase in protein in the roots and leaves. 
He then discusses improved cultural practices. Winkler says 
that transplanting improves yields. Continued. Address: 
Frohnleiten, Steiermark [Austria].

1297. Gilchrist, Douglas A. 1917. Palm kernel cake, palm 
kernel meal, compared with soya cake, for fattening cattle, 
young store cattle, and fattening sheep, 1915-16. County of 
Northumberland, Education Committee, Bulletin No. 25. 8 p.
• Summary: “On the average of the years 1912 and 
1913 [just before World War I], Germany imported the 
following:–248,000 tons of palm kernels; 109,000 copra (the 
dried fl eshy part of cocoanuts); 445,000 tons linseed and 
linseed meal; 217,000 tons cotton seed; 125,000 tons soya 
beans; and 84,000 tons peanuts (earthnuts).” Considerable 
quantities of these (especially palm kernels) are now diverted 
to England.
 A table (p. 4) by S.H. Collins of Armstrong College, 
shows the percentage composition of the following 
foods used in the trials: Soya cake (6.03% oil, 43.85% 
albuminoids), Egypt cotton cake, cocoanut cake, palm nut 
cake, palm kernel meal, and maize. Tables (p. 5-8) give the 
results of feeding experiments with different lots of cattle 
and sheep in 1915-16; relatively small amounts of soya 
cake were used in each experiment. Address: Prof., M.Sc., 
Director on Behalf of Armstrong College, Newcastle-Upon-
Tyne.

1298. Joslin, Elliott Proctor. 1917. Treatment of diabetes 
mellitus, with observations upon the disease based upon 
thirteen hundred cases. 2nd ed. enlarged and thoroughly 
revised. Philadelphia and New York: Lea & Febiger. xvi 
+ 17-559 p. See p. 506-07, 512, 531. Index. 25 cm. [50* 
footnotes]
• Summary: For details, see the 1916 edition. Joslin 
recommended the use of Hepco Flour, a soybean product, in 
his diabetic diets. “Diabetes is a disease in which the normal 
utilization of carbohydrate is impaired, in consequence of 
which glucose is excreted in the urine.” Glycosuria is a 
related but different condition (p. 17). “If diabetes should 
continue to increase in the next 30 years at the same rate 
statistics show it has increased in the last thirty years it 
would rival tuberculosis as a cause of death” (p. 19).
 Section VII, titled “Foods and their composition,” 
begins with a subsection on “Diabetic foods” which states: 
“The improvement in the treatment of diabetes owes much 
to the recent dissemination of knowledge regarding the 
composition of foods. To the United States Government we 
are indebted for an excellent monograph by Atwater and 
Bryant entitled ‘The Chemical Composition of American 
Food Materials, Bulletin No. 28, Revised Edition,’ which 
was fi rst issued in 1906.” “The State of Connecticut, from 
its Agricultural Experiment Station in New Haven, has also 
published excellent special reports on diabetic foods, and 
from year to year adds analyses of new preparations” (p. 
503). The subsection titled “What is a diabetic food?” (p. 
504-05) gives a long defi nition. Such foods should contain 
much less carbohydrate than ordinary foods of the same 
class, the “label should bear a correct statement of the 
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percentages of protein, fat, and carbohydrate present,” and 
“The amounts of the different carbohydrates present should 
be declared on the label, i.e., starch, sucrose, levulose, 
lactose, etc.” The diabetic patients under Joslin’s care “who 
have done best either never use special diabetic foods or 
only a few varieties, such as Akoll Biscuits, Barker’s Gluten 
Flour, Casoid Flour, Hepco Flour...”
 In the subsection titled “Substitutes for bread” are 
discussions of bran bread, gluten bread, and “various other 
substances.” The latter states (p. 506-07): “Soya bean is 
also extensively used, and probably deserves a still wider 
introduction into the diabetic diet. The carbohydrate in it is 
unassimilable. It is used in the manufacture of Hepco Flour.”
 A table titled “Foods and their carbohydrate content” 
shows: Soy-bean meal [fl our] contains 42.5% protein, 19.9% 
fat, and 34.0% carbohydrates (p. 512). Soy beans, when 
used as a fresh vegetable, contain 28.0% carbohydrates 
(range 19.3 to 39.0%) (p. 514). A long table titled “Table 
of so-called diabetic foods” (p. 519-30) is similar to that in 
the 1916 edition. Seven daily menus for a severe diabetic 
appear on p. 536-37. Address: M.D., Asst. Prof. of Medicine, 
Harvard Medical School.

1299. Kellogg, John Harvey. 1917. The new method in 
diabetes: The practical treatment of diabetes as conducted 
at the Battle Creek Sanitarium, adapted to home use, based 
upon the treatment of more than eleven hundred cases. Battle 
Creek, Michigan: Good Health Publishing Co. 177 p. See p. 
64-65.
• Summary: In the chapter titled “The feeding of diabetics,” 
the section on “Legumes” (p. 64-65) states: “The soy bean 
is a remarkable legume which is two-fi fths fat and one-third 
protein, giving a food content closely resembling fat meat 
with the addition of a small amount of carbohydrate–about 
one-fourth the total food value. The soy bean is a highly 
valuable food for diabetics.”
 A table titled the “Food value of legumes” compares 
the nutritional composition of “peas, beans, lentils, and soy 
bean.” The latter contains 38% “protein calories” (32% of 
total calories come from protein), 48.0 fats calories (40%), 
34.0 carbohydrate calories (28%), and 120.0 calories per 
oz. A table titled “Foods containing a moderate amount of 
carbohydrates” (p. 81-82) includes soy bean, peanuts, nuts 
of all sorts, Protose, and Nuttolene. A table titled “Caloric 
value of diabetic foods” (p. 164) includes “Beans, Soja,” and 
“Gluten mush.”
 Note: This is the earliest document seen (March 2018) in 
which Dr. John Harvey Kellogg writes in some detail about 
soybeans; he praises them. He also thanks Miss Lenna F. 
Cooper (Director of the Battle Creek Sanitarium School of 
Home Economics) and Miss Corinne King (Head Dietitian of 
the Sanitarium) for their excellent recipes and standard bills-
of-faire. Under each recipe is given per-serving nutritional 
information: Weight of one serving, and calories from 

protein, fats, carbohydrate, and total.
 The book contains many recipes which use wheat 
gluten: Gluten egg toast (p. 129-30), Gluten bran bread (p. 
143), Gluten griddle cakes (p. 143-44), 40% gluten puffs, 
Gluten bread, 80% gluten puffs (p. 144-45), 40% gluten 
mush, Cream gluten mush (p. 158).
 Also discusses: Agar-agar (p. 107), Cream of almond 
soup (with almond butter, p. 119), almonds (p. 63, 145), 
chronic intestinal toxemia as a cause of diabetes (p. 17, 27, 
106-07), constipation (p. 106-07), essential features of the 
new method (p. 19-27, 165-67), peanuts (p. 63), bran (p. 56, 
106-07, 144), fasting (p. 24-26), lentils (p. 65), nut butter (p. 
121-22), vegetable proteins (p. 61-63), vegetarian diet (p. 61, 
166). Address: M.D., LL.D., Chief Medical Director, Battle 
Creek Sanitarium, Battle Creek, Michigan.

1300. Lyman, Benjamin Smith. 1917. Vegetarian diet and 
dishes. Philadelphia, Pennsylvania: Ferris & Leach. 416 p. 
See p. 155-58. Index. Portrait. 21 cm. [3 ref]
• Summary: Discusses the physiological, economical, and 
ethical advantages of a vegetarian diet, with recipes and 
principles of preparation. The author, who wrote mostly 
about geology, lived 1835-1920.
 A large table titled “Composition of foods” (p. 44-47) 
gives the percentage of protein, fat, carbohydrates, and ash 
(on a dry basis) for many foods, including natto, fresh tofu, 
soy bean–dried, Swiss miso, soy [shoyu] No. 1 and 2, and 
white miso (all fi gures from Abel 1900), plus peanuts–dried.
 In the chapter titled “Foods of vegetable origin” (p. 
141-267), the section on “Pulse” (p. 152-78) contains a 
subsection titled “Soy bean” (p. 155-58), which begins: 
“The soy bean of China and Japan is perhaps the most 
important food plant there, next to rice. The bean is eaten 
to a small extent boiled like other beans; but is generally 
elaborated into a variety of products remarkably rich in 
protein and fat and therefore going well with rice so defi cient 
in those constituents.” The following soy-related subjects 
are discussed, based largely on the writings of others: Soy 
sauce (Abel), natto (Abel), miso (R. Takahashi), tofu (Abel), 
aburage, koritofu, substitutes for milk and cheese, and 
nutritional comparison with eggs, milk and cheese (Abel, 
Atwater).
 The section titled “Substitutes for milk and cheese” 
states: “The Chinese in Paris [probably Li Yu-ying] have 
been urging the culture of the soy bean. The seeds, when 
boiled, mashed, and pressed, yield both milk and cheese; 
if thinned with water, a very good substitute for animal 
milk; and if coagulated with mineral salt, a cheese that is 
usually eaten fresh, though it may be preserved by salting 
or smoking, after being cooked. Three varieties of the 
cheese are common in the oriental markets; a fermented 
kind [fermented tofu], white, yellow, or gray in color, with 
a piquant taste, like roquefort; a salty and white kind, like 
goats’ milk cheese; and a third kind, smoky and resembling 
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Gruyére. The soy cheese costs about a fi ftieth as much as 
animal cheese; and in nutritive value, like the vegetable milk, 
compares very favorably with the ordinary products of the 
cow. (‘Phila. Ledger,’ Sept. 27, 1906).”
 Note 1. No such article in the Philadelphia Ledger or the 
Public Ledger (Philadelphia, Pennsylvania), of this date, can 
be found.
 Note 2. The idea of “Three varieties of cheese” came 
from Li Yu-ying (1905-1912) and in this case, where they 
are common in oriental markets, almost certainly refers to 
fermented tofu, and not to a Western-style cheese made from 
fermented tofu.
 Note 3. This is the earliest U.S. document seen (Dec. 
2008) that mentions smoked tofu.
 The section on peanuts (p. 158-62) includes roasted 
peanuts, peanut butter, peanut taffy, and “Terralac or peanut-
milk (here fi rst published).” Details on how to make peanut-
milk at home are given, followed by many recipes for its 
use–each preceded by the word “Terralac.” Thus: Terralac 
custards, Terralac punch. Terralac cream, salad dressing, 
sauce, cream sauce, creams, blanc-mange [blancmange], 
cream pie, Bavarian cheese, Terralac in soup, “Ice-Terralac, 
or peanut ice-cream,” peanut soup, salted peanuts.
 There are also sections on the cowpea (p. 163+), 
almonds (p. 263-65; incl. salted almonds, marchpane, 
macaroons, nougat or almond cake, almond milk, orgeat 
syrup, burnt almonds, replacing almonds), vegetable-gelatine 
(p. 384-87, incl. carrageen or carragheen [carrageenan], Irish 
moss, and kanten), sesame oil or gingelly oil (p. 388), peanut 
oil or groundnut oil (p. 388), almond oil (p. 389), and sago 
and sago recipes (p. 390-91, incl. three sago puddings).
 Note 3. Merriam-Webster’s Collegiate Dictionary 
(1998) defi nes orgeat (a word fi rst used in 1754) as “a sweet 
almond-fl avored nonalcoholic syrup used as a cocktail 
ingredient or food fl avoring.”

1301. Nigay, Antoine. 1917. Le regime alimentaire des 
diabétiques [The food regimen for diabetics]. Paris: Librairie 
O. Berthier, E. Bougault, Successeur. 91 p. Preface by M. 
Marcel Labbé. [Fre]
• Summary: At the top of the title page is a quotation from 
Voltaire: Règime vaut mieux que médecine (A good diet is 
worth more than medicine).
 At the end of the section on “Cheeses” (Fromages) we 
read: Soy cheese (le fromage de Soja), a food much liked by 
the Japanese (who call it Tofu), the Chinese (Téou-fou), and 
the Annamites (Dau-Phu), is obtained by the coagulation 
of a concentrated soymilk (d’un lait de Soja concentré) 
(Footnote: Soybean milk is obtained by the maceration 
/ grinding of soybean seeds in water; it has nothing in 
common with cow’s milk, except in appearance), with the 
aid of magnesium chloride or of bittern [nigari]; it is not, 
strictly speaking, a cheese; rather, it is unique. It contains 
only 4.33% oils and fats, and 1.30% nitrogenous materials, 

which is to say that it is not very nutritive, however it does 
not contain any carbohydrates. It is therefore permissible [in 
diabetic diets].
 Soy cheese must be consumed the same day it is 
prepared, or the next day; however, dehydrated, it can last 
for several months. In the Orient, it is consumed after having 
been cooked in a decoction of the rhizome of curcuma 
(turmeric, which is yellow). The factory at Vallées (Seine) 
[Li Yu-ying] furnishes this cheese, as well as other soy-
based products. Address: Dr., Consulting physician at Vichy. 
Physician at the Thermal Hospital of Vichy. Director of the 
Journal de Médicine de Paris.

1302. Pickering, George Fenwick. 1917. Aids in the 
commercial analysis of oils, fats, and their commercial 
products: A laboratory handbook. London: Charles Griffi n 
and Co., Ltd. viii + 133 p. Index. 23 cm. Series: Griffi n’s 
Technological Hand-books.
• Summary: In Chapter 3, titled “Chemical examination” is 
a table (p. 37) of molecular weights of fatty acids. The fatty 
acids from refi ned soya bean oil have a molecular weight of 
317. Also gives values for almond oil, arachis oil, colza oil, 
French sesame oil, and sea elephant oil.
 In Chapter 4, titled “Fatty oils” is a multi-page table 
giving the constants for various oils, including three types 
of “soya bean” oil (p. 56): Crude, brown, and refi ned. The 
following values are for refi ned soya bean oil: Specifi c 
gravity at 60ºF: 0.9228-0.9280. Acidity expressed as oleic 
acid: 0.49-5.18. Iodine value: 116.2-136.1. Saponifi cation 
value: 191-197. Viscosity at 70ºF: 240-255. Viscosity at 
140ºF: 75-83. Unsaponifi able: 0.59-0.94. Molecular weight 
of fatty acids: 317. Refractive index at 70ºF 1.4754-1.4774.
 In the section on “Foots from fatty oils” is a table (p. 
69) for “Soya foots” which shows: Acidity: Up to 20%. 
Unsaponifi able: 0.96%. Water: Up to 20%. Non-fats: 3 
to 24%. Address: Head Chemist and Works Manager, 
Horsforth, near Leeds [England]. Formerly research asst. to 
the late Dr. J. Lewkowitsch.

1303. Plimmer, Robert Henry Aders. 1917. The chemical 
constitution of the proteins: In three parts. Part I, analysis. 
3rd ed. London, New York, Bombay, Calcutta, and Madras: 
Longmans, Green and Co. xii + 174 p. Illust. Index. 25 cm. 
Series: Monographs on Biochemistry. [2 soy ref]
• Summary: Vol. 1 is “Analysis.” Vol. 2 is “Synthesis.” 
“Dedicated to Emil Fischer. The master of organic chemistry 
in its relation to biology.” The General Preface states 
(p. vii) that the subject of “Physiological Chemistry, or 
Biochemistry,” is growing so fast and is now so large that no 
single text-book can adequately deal with the subject.
 The Introduction (p. 1-2) is similar to that in the 2nd ed.
 Soy beans (although not in the index) are mentioned on 
5 pages: (1) “Glycinin (soy bean; p. 20).

(2) Vegetable globulins. The amino acid composition of 
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glycinin from the soy bean (p. 116; based on Osborne and 
Clapp 1907).

(3) Composition of proteins in foodstuffs by nitrogen 
distribution in three groups (p. 131; values for “Glycinin 
{Soy Bean}” from Osborne and Harris”).

(4) Composition of proteins in foodstuffs by nitrogen 
distribution in seven groups (p. 134; “White soy bean” 
based on Grindley and Slater 1915, and for “Soy bean” from 
Nollau 1915). (5) Bibliography, Osborne & Clapp 1907, 
p. 153. Address: D.Sc., University Reader in Physiological 
Chemistry, University College, London [England].

1304. Robbins, Wilfred W. 1917. The botany of crop plants: 
a text and reference book. Philadelphia, Pennsylvania: P. 
Blakiston’s Son & Co. xix + 681 p. Illust. Index. 20 cm. 
[300+* ref]
• Summary: The soy bean is discussed on pages 455-58.
 “Soja (Soy Bean): Generic Description.–The soy beans 
are prostrate or erect herbs with pinnately three-, rarely fi ve- 
or seven-, foliate leaves. The fl owers are in short axillary 
racemes, and are purple or whitish. The pods are linear or 
falcate, and two-valved. The seeds are globular and pea-like.
 “There are between 15 and 20 species of ÈSoja, natives 
of tropical Asia, Africa, and Australia. There is only one 
species of any economic importance. This is Soja max.
 “Soja Max (Soy Bean, Soja Bean, Coffee Bean): 
Description. This is an erect, bushy appearing, hairy annual, 
varying from 1½ to 6 feet in height (Fig. 192). Unlike the 
cowpea, it has a defi nite growth, that is, reaches a certain size 
and matures its seed. All the pods of the soy bean mature at 
one time. In the cowpea, new pods are formed as long as the 
plant lives. The tap root is short and strong. The leaves are 
trifoliate. Usually they have withered and fallen by the time 
the pods are mature, but in some varieties remain green and 
stay on the plant for sometime after the pods mature. The 
fl owers are borne in axillary clusters; they are small, and 
either white or purple in color. The fl owers are self-pollinated 
as a rule, and are completely self-fertile. Occasional cross-
fertilization occurs in the fi eld when varieties are planted 
very close together. The pods are from 1 to 2½ inches long, 
yellowish or brown, and covered with short bristly hairs. As 
many as 300 to 400 pods have been found on one plant, and 
each pod usually contains two or three seeds. In fact, the soy 
bean is the greatest seed producer of any legume grown in 
temperate climates. The seeds vary greatly in color; there 
are shades of cream, white, yellow, green, brown, and black; 
they also vary in shape from globose to elliptical. Under the 
most favorable conditions, soy bean seeds do not retain their 
viability for more than fi ve or six years.

“Soja max is a native of China and Japan, The cultivated 
varieties are adapted to the warmer sections of the United 
States; they are intolerant of cool nights. However, there are 
several very early maturing varieties which may be grown in 
the northern tier of States. The soy bean will grow in moist 

climates, and also manifests drought-resistant propensities. 
The plant is grown on a variety of soil types, and will even 
produce a fair crop on poor soils of a sandy nature.
 “Uses.–The soy bean is the most important legume in 
Asiatic countries, and is becoming of increasing value in the 
United States. The chief product of the bean is the oil which 
is expressed from the seeds. It is used in the manufacture 
of soaps, lubricants, water-proof goods, linoleum, rubber 
substitutes and printing ink; also in the preparation of 
varnishes and paints, as a substitute for linseed oil. After the 
oil is expressed from the seed, the ‘cake,’ either unground 
or ground into a meal, is used as stock feed or as a fertilizer. 
Soy-bean meal is of considerable value as human food. 
Soy-bean fl our is an important constituent in many food 
specialties such as diabetic breads, crackers and biscuits. 
Soy-bean fl our is very low in carbohydrates, that made from 
soy-bean cake having a carbohydrate content of 33.85 per 
cent. (1) as compared with 75.35 per cent. in wheat fl our. 
The protein content of fl our made from soybean cake is 
given as 47.3 per cent., whereas that of wheat fl our is but 11 
per cent. Soy beans are also utilized to make a so-called soy-
bean milk, which is valued for cooking purposes by bakers, 
confectioners and chocolate manufacturers. The seeds of 
soy beans are sometimes used as a substitute for coffee. 
Soy-bean hay has a comparatively high feeding value. It is 
recommended as a pasture for hogs. The plant is recognized 
as a valuable soiling and ensilage crop. Nitrogen-fi xing 
bacterial nodules occur on the roots of the soy bean.”
 References are at the end of each chapter. Address: PhD, 
Prof. of Botany, Colorado Agricultural College.

1305. South Carolina (Clemson) Agricultural College, 
Extension Bulletin. 1917? Soy beans [Questions and 
answers]. No. 22. 15 p. Undated.
• Summary: Also titled: Farmers’ Reading Course Bulletin 
No. 22. This bulletin consists of 110 questions and answers 
divided into the following categories: History and general 
use (questions 1-15). Varieties, adaptation, and general use 
(16-39). Planting, preparation, fertilization and cultivation 
(40-65). Harvesting and yield (66-105). Products and by-
products (106-110; soy bean meal and oil).
 Page 6: “19 What are probably the best varieties 
for South Carolina? Mammoth (Yellow), Holly Brook 
[Hollybrook] (Yellow), and Ito San (Yellow).”
 “20 Which of these is the best popular late maturing 
variety for seed production? Mammoth Yellow.
 “21 What is probably the best popular late maturing 
variety for hay making in South Carolina? Mammoth Yellow.
 “22 Name best varieties for hay production in South 
Carolina. Mammoth Yellow, Ito San.
 Pages 10-11: “55 What kind of planter should be used? 
An ordinary corn planter or peanut planter will do.”
 Page 11: “Harvesting and Yield:
 “66 When should they be cut for hay? When the lower 
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pods begin to turn yellow.
 “67 Should you cut for Hay when wet? No, cutting 
should start after the dew is off the plants.
 “68 If cut later what will be the result? The total food 
constituents will be greater, but there will be considerable 
waste, by shattering and in feeding, due to hard stems, and 
loss of leaves, and less digestibility.
 “69 When should we plant for Hay? So that the crop can 
be put before frost.
 “70 After cutting, what should be done? Let the plants 
lie in the swath until leaves are wilted, but do not put off 
raking until the leaves are dry and brittle.
 “71 Then what? Rake into windrows and let lie for a day 
or two, depending on weather, then put into small cocks or 
bunches.
 “72 How long should the hay be left in cocks? Until no 
moisture is shown by severely twisting a small wisp of the 
hay.
 “73 How should hay be stacked? It should be in good 
sized stacks, or put under a shed. If in the open, some other 
material should be put over the stacks, as Soy Bean Hay does 
not shed rain well.
 “74 What yield of hay can be expected from an acre? 
From one to four tons; two tons is about the average. 
The yield varies with the variety and other conditions. In 
Mississippi Mammoth Yellow made 4400 pounds.
 “75 Is it advisable to use Curing Frames, or Stakes, in 
making hay? Often this can be done to advantage, much in 
the same manner as Cow Pea Hay is cured on stakes.
 “76 How does Soy Bean Hay compare in plant food with 
other hays? One ton of Soy Bean Hay contains about 47.6 
pounds of Nitrogen. One ton of Soy Bean Straw contains 
about 35 pounds of Nitrogen. One ton of Crimson Clover 
contains about 44 pounds of Nitrogen. One ton of Alfalfa 
Hay contains about 46.8 pounds of Nitrogen.
 “77 Can Soy Beans be planted with other plants for Hay 
or Silage? Yes, with a number of other crops.
 “78 How will they do with Cow Peas? Well, but the tall, 
strong-growing varieties are to be preferred. The yield of hay 
will be greater and better.
 “79 Which do stock prefer? They prefer the Soy Bean.
 “80 In what proportion should the beans be mixed with 
Cow Peas for hay production? Not less than one bushel of 
Soy Beans to 1½ bushels peas should be sown to the acre. 
If planted in rows, less than half the quantity of each is 
suffi cient.
 “81 What varieties are probably best for hay in this 
mixture? Mammoth and Holly Brook Soy Beans and 
Brabham or Iron Peas.
 “82 Should any precaution be taken? Yes, if the Soy 
Beans are planted more than two inches deep they will not 
come up. The planting can best be done with grain-drill set to 
plant shallow.
 “83 How does the mixture cure? More easily than either 

alone.”
 Note: A stamp on the cover shows that this undated 
bulletin was received by the National Agricultural Library on 
12 Feb. 1917. According to a librarian at Clemson, the last 
dated Bulletin in this series was No. 19, of July 1916; the 
next was No. 38 of Feb. 1918. Address: Clemson College, 
South Carolina.

1306. Bulletin Mensuel des Renseignements Agricoles et 
des Maladies des Plantes (Rome). 1918. Valeur nutritive 
des graines de soya [The nutritive value of soy bean seeds 
(Abstract)]. 9(1):17-18. Jan. [1 ref. Fre]
• Summary: A French-language summary of the following 
English-language article: Daniels, Amy L.; Nichols, Nell B. 
1917. “The nutritive value of the soy bean.” J. of Biological 
Chemistry 32(1):91-102. Oct.

1307. Daniels, Amy L.; Loughlin, Rosemary. 1918. Feeding 
experiments with peanuts. J. of Biological Chemistry 
33(1):295-301. Jan. [6 ref]
• Summary: “Although, popularly, the peanut (Arachis 
hypogæa) is classed as a nut, it more properly belongs to 
the grain or forage crop, the “nut” or fruit being the seed 
of a legume comparable to the bean or pea seed. Its use as 
human food has been largely limited to peanut butter and 
confectionery, and little attempt has been made to include 
it as a regular article of diet. Considerable emphasis, 
however, has been placed upon its value as food for stock.’ 
It forms one of the best forage crops for pigs in the south, 
while in Europe peanut meal is a much used feed. The good 
results obtained with it here have suggested that man might 
profi tably add it to his list of staple foods.”
 Rat feeding experiments are described.
 “The proteins of peanuts are comparable to those of the 
soy bean, since it has been shown that both legumes supply 
the essential amino-acids in suffi cient amounts for normal 
growth and reproduction, when rations made on the basis of 
15 and 18 per cent protein are fed” (p. 296).
 “A comparison of the inorganic [mineral] content of the 
peanut and the soy bean shows the peanut to be even poorer 
than the soy bean in certain respects; namely, calcium, 
potassium, magnesium, and sulfur (Footnote: Forbes, Beegle 
and Mensching 1913). Therefore since the mineral content 
of the soy bean had been found lacking (Footnote: Daniels 
and Nichols 1917), various amounts of suitable minerals 
were added to make the mineral content of the peanut rations 
similar to that of milk, which previous investigations have 
demonstrated to be adequate for normal growth of rats” (p. 
297).
 Note: This is the 2nd earliest document seen (Dec. 
2020) that discusses “essential amino-acids” in connection 
with soybeans. Address: Dep. of Home Economics, Univ. of 
Wisconsin, Madison.
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1308. Delf, Ellen Marion; Skelton, Ruth Filby. 1918. The 
anti-scorbutic value of cabbage. II. The effect of drying 
on the antiscorbutic and growth promoting properties of 
cabbage. Biochemical Journal 12(4):448-63. Jan. [12 ref]
• Summary: Page 463: “Since writing this paper, an article 
has appeared on the ‘Antiscorbutic Property of Desiccated 
and Cooked Vegetables’ (Maurice H. Givens and Barnett 
Cohen, 1918 [in Journal of Biological Chemistry, Vol. 
36, No. 1, p. 127-45. Oct.]). The authors used a basal diet 
of heated soy bean fl our, milk, yeast, paper pulp... The 
experiments were made with these vegetables given to the 
extent of about 1 g. daily, in addition to the soy bean diet.” 
The result is in accord with our experiment 3. Address: Lister 
Inst. of Preventive Medicine [London, England].

1309. Davis County Clipper (Utah). 1918. Makes new kind 
of meat. Feb. 26. p. 7.
• Summary: “On the top fl oor of 641 Washington street, 
New York city, is one of the most interesting kitchens in the 
world, presided over by a Chinese woman doctor.” Dr. Yamei 
Kin, who recently traveled to China for six months to study 
the soy bean, says that its protein is equal to that of meat. 
A “sort of vegetable cheese [tofu],” it is a replacer of meat 
and forms no acid; it is an alkaline form of protein. The salty 
black sauce [soy sauce] served on top of “chop suey,” “chow 
mein” and other dishes in Chinese restaurants, is made from 
soy beans. Dr. Kin can make from soybeans a roquefort 
cheese [fermented tofu] that looks and smells like the real 
thing. “In all the world there is not a more misunderstood 
vegetable than the soy bean, says Doctor Kin.”
 An illustration shows Dr. Yamei Kin standing, holding a 
plate in her left hand.

1310. Ramsden, W. 1918. Vitamines (Abstract). J. of the 
Society of Chemical Industry (London), Transactions and 
Communications 37(4):53T-55T. Feb. 28.
• Summary: In the “Liverpool Section,” this is a summary of 
a paper presented at a meeting on 21 Dec. 1917 held at the 
University of Liverpool. It discusses diets that cause beri-
beri and foodstuffs that seem to contain an “anti-beri-beri 
substance”–including dried soya beans but not vegetable oils 
such as soya bean oil. [Casimir] Funk has proposed the name 
“anti-beri-beri vitamine.” Since the word “vitamine” is open 
to many objections, the writer prefers the word “sitacoid” 
meaning a “medicine-like substance associated with food.”
 A table lists 19 of the commoner foods (including “dried 
soya bean”) and shows the extent to which they contain anti-
beri-beri, anti-xerophthalmia, or anti-scurvy vitamines. Soya 
beans contain the fi rst two. The writer noted, however, that 
although peas and beans contained little or no anti-scorbutic 
vitamine, “if they were allowed to germinate for 48 hours 
they became rich in this body.”
 Note: Casimir Funk (lived 1884-1967), was an American 
biochemist, born in Warsaw, Poland. From 1906-1910 he 

was Assistant to Emil Abderhalden (a Swiss biochemist 
and physiologist) in Berlin, Germany. From 1910 to 1913 
he was a researcher at the Lister Institute, London. In 1911 
he isolated crystals with vitamin B activity, and in 1912 he 
coined the word “vitamin.” In 1915 he came to the USA and 
in 1920 he was naturalized. Address: England.

1311. Howell, E.V. 1918. Soy beans and soy bean oil. J. of 
the American Pharmaceutical Association 7(2):159-63. Feb. 
[14 ref]
• Summary: “This bean is a native of southeastern Asia. 
It is at present the most important legume grown in China 
and Japan, where it is grown almost exclusively for human 
food. It has been cultivated from a remote period, each 
district having its own distinct variety, some two hundred 
kinds in all... The bean was introduced into England in 
1790. Apparently the fi rst mention of soy beans in American 
literature was in the New England Farmer, October 23, 1829, 
in an article by Thomas Nuttall.” There follows a summary 
of this article and several other early U.S. documents that 
mention the soy bean.
 “Importance: I think the soy bean is the most important 
plant introduced into the South within a hundred years. This 
opinion is based on the range of the plant, the value as a 
soil improver, and the numerous uses of the seed and oil, 
together with the fact that the present cottonseed oil mills 
can produce the oil with practically no change in machinery 
and thus double their mill season. The beans can be stored, 
as they are practically immune to insects. Especial emphasis 
is placed on this statement in the present demand for food on 
account of the war. In Japan the bean forms one of the most 
important articles of food, by nature a meat, to go with the 
starch of rice. The Chinese make from the beans a cheese 
resembling our own cheese, while the Japanese make the 
well-known sauce for rice or fi sh, soy or suey sauce. It is 
one of the principal ingredients in ‘Tofu’ (bean curd), natto 
(steamed beans), and white and brown miso, which is like 
our molasses brown bread.”
 “A factory for the production of this [soy] milk has 
recently been established in America. This can be used 
in cooking, by bakers, confectioners, and chocolate 
manufacturers. I have before me the following food articles 
in which soy bean meal is the principal ingredient: Egg 
substitute No. 1, egg substitute No. 2, colored cocoanuts, 
coffee substitute, cocoa substitute, roasted malted nuts, 
coloring curry powder, cutlet powder, soy and navy beans 
with pork, the equal of any pork and beans.
 “The use of the soy meal for soups, for proportional 
use in muffi ns, cookies, fritters, croquettes, biscuit, and loaf 
bread is unlimited. Its use is checked only by our prejudice 
for certain customary fl avors, just as northern people and 
Europeans do not use corn meal. In other words, North 
Carolina, if forced to by war conditions, could largely exist 
on the soy beans crushed in the State this year, including 
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the imported and native beans crushed, the oil from which I 
estimate to yield this year 400,000 gallons. This oil can be 
used for frying, and for a salad oil in French dressing or in 
mayonnaise. I fried a partridge in the crude unrefi ned oil, and 
found it delicious.
 “While the chief use, so far, of the oil has been for 
soaps and paints, the particular object of this paper has 
been to call attention to the use of soy oil in pharmaceutical 
preparations.”
 Tables show: (1) The specifi c gravity, saponifi cation 
value, and iodine for three samples of Manchurian soy oil 
purchased in New York. (2) The chemical composition of soy 
bean meal (8.77% fat), compared with the meal of fi ve other 
seeds (including cottonseed, linseed {old and new process}, 
decorticated peanut, and sunfl ower seed). (3) Four chemical 
constants of seven samples of domestic and imported soy 
oils (from L.P. Nemzek). (4) The food values (nutritional 
composition) of soy beans and six other foods, including lean 
beef, milk, and eggs.
 Because of World War I: “During the past six or 
seven months there has been produced in this country in 
the neighborhood of one hundred thousand gallons of soy 
oil. The largest part of this quantity has been produced in 
North Carolina by the Elizabeth City Oil & Fertilizer Co., 
Winterville Cotton Oil Co., and the New Bern Cotton Oil & 
Fertilizer Mills. Samples from the different crushings have 
been examined in comparison with the imported oil.”
 “Medicinal use: In England a diabetic biscuit is 
manufactured. In this country an infant’s food from the 
soy bean is on the market. The enzyme in the bean is also 
attracting attention and opening a fi eld for investigation.”
 Note 1. This paper was presented at the Scientifi c 
Section, American Pharmaceutical Assoc., Indianapolis 
meeting, 1917.
 Note 2. This is the earliest English-language document 
seen (Oct. 2008) that contains the word “crushings.”
 Note 3. This is the earliest English-language document 
seen (Oct. 2016) that contains concept of “new process” and 
“old process.” But it is applied to crushing linseed rather 
than to crushing soybeans.

1312. Kellogg, John Harvey. 1918. The soy bean. Good 
Health (Battle Creek, Michigan) 53(2):111. Feb.
• Summary: “A new food product has made its appearance in 
the United States, although up to the present time it has been 
little appreciated. This new food is a legume, the famous 
Japanese soy bean, which has for unknown centuries been a 
staple food in Japan and China.”
 “Another point in favor of the soy bean is the fact that 
the protein which it contains is a complete protein. That is, it 
is capable of fully supplying the place of lean meat, milk or 
eggs. It is for this reason that the Chinese and Japanese are 
able to prepare from the soy a very good substitute for milk. 
A very fi ne cheese is also made from the soy which is in 

many respects superior to ordinary cheese.
 “The fat or oil of the soy is of excellent fl avor and is 
more easily digestible than animal fats.”
 “The soy bean has been grown quite freely of late years 
in the South as a forage plant and for feeding cattle, but 
has been little used for human food. The chief obstacle in 
the way of its introduction as a food product has been the 
diffi culty of preparing palatable dishes from it. Ordinary 
cooking even when prolonged left the beans so tough as 
to be hard to chew and unpalatable. A few months ago the 
interesting discovery was made that by cooking the bean 
under pressure it became remarkably tender and toothsome. 
A temperature of about 225 degrees F. is required and the 
cooking must be continued for four to six hours.”
 A recipe is then given for “pressure cooking” whole dry 
soybeans without a pressure cooker. “Soak the beans over 
night in suffi cient water to cover them. Provide an empty 
stone jar with a tight fi tting top, also prepare a strong brine 
by adding to a gallon of water fi ve pounds of common salt. 
Put the soaked beans in the stone jar with a little salt, adding 
tomato sauce if desired. Screw in the top, taking care to 
make it tight. Immerse the jar in the brine and boil for fi ve or 
six hours. The brine has a boiling temperature of about 225 
degrees F. Higher temperatures may be obtained by adding 
chloride of calcium to the brine.
 “Prepared in this way, the soy bean makes an 
exceedingly rich and savory dish with a meaty taste and very 
great staying and satisfying qualities.”
 Note 1. The USA entered World War I in April 1917. 
Starting in about 1916 there was great interest in fi nding 
alternatives to meat and dairy products, so that the latter 
foods could be shipped to American and allied soldiers.
 Note 2. This is the earliest document seen (Dec. 
2020) that uses the term “complete protein” (or “complete 
proteins”) and also the earliest that uses this term in 
connection with soy.
 Note 3. This is the earliest document seen (June 2013) 
that mentions the cooking of soybeans under pressure or in 
a pressure cooker. Note that the soybeans are apparently in 
a separate container inside the pressure cooker so that their 
skins do not clog the pressure-release valve. Address: M.D.

1313. Osborne, Thomas B.; Mendel, Lafayette B. 1918. 
Continuation and extension of work on vegetable proteins. 
Year Book–Carnegie Institute of Washington 16:324-29. Feb. 
For the year 1917. [1 ref]
• Summary: This is a continuation of work previously 
reported in Year Books Nos. 3 (1904) to 15. The authors 
discuss the importance and food value of the soy bean as 
proved by experiments with rats. “Combinations of two feeds 
were frequently more effi cient that even larger proportions of 
either one alone. Thus, on a diet containing 6 per cent of soy-
bean protein and 10 per cent of corn-gluten protein a gain of 
51 grams was made in 3 weeks, whereas on a diet containing 
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15 per cent of corn-gluten protein alone 12 weeks were 
required to make the same amount of growth.”
 “Mention is made in our report for 1916 of soy beans 
as among the high-protein food substances with which 
feeding experiments were being made. In view of the rapid 
extension of the cultivation of this seed and its increasing use 
as food for man, as well as for domestic animals, our studies 
of it have been greatly extended and we have endeavored 
to learn as much as possible concerning its food value. We 
have found that (unlike most other leguminous seeds) soy 
beans fed as the sole source of protein, or as a supplement to 
corn gluten, promote the normal growth of young rats and 
maintain adults.” However soy beans and soy-bean meal 
must be heat treated before they can be used as food or feed. 
The soy bean and the proteins isolated from it have been 
shown to have a “high nutritive value.”
 Note 3. This is the earliest English-language document 
seen (Dec. 2020) that contains the term “soy-bean protein” 
(or “soy-bean proteins”). Address: New Haven, Connecticut.

1314. Roberts, Lydia J.; Miller, Elizabeth W. 1918. A 
cheap homemade soy-bean meal for diabetics. J. of Home 
Economics 10(2):64-70. Feb. [9 ref]
• Summary: “There is no food which diabetics fi nd it so 
diffi cult to do without as bread.” “Soy-bean meal” can be 
used to make acceptable bread and muffi ns, however the 
price of the commercial brands is prohibitive, costing from 
50 to 75 cents a pound.
 The authors then list three commercial manufacturers 
of soybean fl our or meal (Waukesha Health Products Co., 
Waukesha, Wisconsin [Hepco Flour]; Theo. Metcalf Co., 
Boston, Massachusetts [Soja Bean Meal]; Cereo Co., 
Tappan, New York [Cereo Gruel Flour]), then describe three 
methods for making soy meal at home from whole soy-
beans. They found that the simplest and best method, which 
got rid of the “raw ‘beany’ taste,” was to “grind the raw 
beans, spread the resulting meal thinly and evenly in pans, 
and brown [roast] it lightly in a moderate oven, stirring often 
to prevent scorching.” “It would seem that this homemade 
soy-bean fl our has solved our problem, since” it is “palatable, 
cheap, and low in available carbohydrates.”
 The following recipes, each containing “soy-bean 
meal” [whole soy fl our] are given: Soy-bean muffi ns. Soy-
bean griddle cakes. Breakfast food. Fried soy-bean mush. 
Soy-bean crisps. Whole soy-beans. Baked soybeans. Salted 
soy-beans [soy nuts]. Mashed soy-beans. “A number of 
these recipes were suggested by, or adapted from, a series 
of soy-bean recipes worked out by Miss Ethel Kolbe at The 
University of Chicago two years ago.”
 Note 1. This is the earliest English-language document 
seen (Dec. 2012) that uses the term “Salted soy-beans” to 
refer to soynuts.
 Note 2. This is the earliest English-language document 
seen (June 2013) that contains the term “Whole soy-beans” 

(regardless of hyphenation). Address: Univ. of Chicago, 
Illinois.

1315. Howe, H.E. 1918. A lesson from the Orient. Scientifi c 
American 118(11):230. March 16.
• Summary: “In the south are many acres where the boll 
weevil makes it impossible to continue the profi table 
production of cotton. The search for a substitute crop has 
introduced the soya bean from Manchuria where it is a very 
important staple and it bids fair to become most useful. The 
soya bean yields an oil upon hot pressing and just prior to 
the war, the Germans set up a naphtha solvent process in the 
Orient but the oil recovered was considered inferior to that 
from the native presses. The potentialities of soya bean oil 
have not been fully determined. It has become established in 
the industries and we are learning how to make better use of 
it as a food product. The oil cake or meal left after pressing is 
a valuable component of stock foods, being high in nitrogen 
compounds.
 “Some of the varieties of the soya bean are suitable for 
human food and in combination with peanuts, a foundation 
for several materials high in fat and protein is obtained. The 
soya bean alone comprises a ration that is nearly complete, 
for it contains a large amount of protein, fat in the form of oil 
and the starch furnishes a carbohydrate. The bean also carries 
a vitamine which is necessary to sustain and promote bodily 
growth but the mineral content is defi cient.”
 “In the Orient soya beans are used to make a kind of 
cheese and a milk substitute. A peculiar cake is also made 
from them as well as a sort of fermented beverage.
 “Experiments are under way to improve greatly the food 
values in soya beans and increase the oil content...
 “And so these cotton lands of the south which have so 
long contributed to our clothing may now greatly supplement 
our food supply.” Address: Chemical engineer.

1316. Itano, Arao. 1918. Soy beans (Glycine hispida) as 
human food. Massachusetts Agricultural Experiment Station, 
Bulletin No. 182. 10 p. March. [16 ref]
• Summary: Contents: Introduction. Chemical composition 
and digestibility. Human food prepared from soy beans 
(practical recipes for making Japanese foods at home; 
names in parentheses indicate the Japanese name). Soy bean 
milk (Toniu): The ordinary method employed in Japan, 
toniu from soy bean meal (made by grinding soybeans in a 
wheat fl our mill or fi ne coffee mill), author’s method [from 
soy bean meal, plus inoculation with Bacillus coli and B. 
lactis aerogenes], synthetic toniu, condensed soy bean milk 
(condensed toniu). Evaporated soy bean milk (yuba).
 Soy bean curd (tofu): Fresh curd (tofu), frozen tofu (kori 
tofu), fried tofu (abura-age).
 Baked beans. Boiled beans. Roasted beans.
 Powdered beans–Roasted: 1. Roast as in the roasted 
beans [either in an oven or in an ordinary corn popper]. 2. 
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Let them stand until cool to harden them. 3. Grind them in a 
coffee mill or any other suitable grinder. Note.–The powder 
can be used as a salad dressing or cooked with cookies like 
peanuts or other nuts, or employed as a substitute for coffee.”
 Powdered beans, raw (soy bean meal). Green beans. Soy 
bean pulp (kara). Fermented boiled beans (natto). Ripened 
vegetable cheese (miso; discusses koji). Soy bean sauce 
(shoyu). Vegetable butter, ice cream, oil (table use) and lard 
(cooking):
 “The manufacture of these articles from soy beans needs 
further investigation.” How to make “Evaporated soy bean 
milk (Yuba)” at home (p. 5): “1. Boil the soy bean milk until 
a fi lm is formed on the surface. 2. Collect the fi lm and cut it 
into any shape desired. Note.–The fi lm consists of coagulated 
albuminoids and fat. It may be used as an article of food, 
cooked in soup, etc.”
 Note 1. Even though it is very brief and inadequate, 
this is the earliest document seen (Oct. 2012) that contains a 
description of how to make yuba at home.
 How to make “Baked beans” at home: (p. 7). “1. Soak 
the beans, suspended in a cloth bag, in a large quantity of 
hot water over night. (Soaking for twenty-four hours in 
ice-cold water which is changed occasionally will give the 
same result.) Change the water, when hot water is applied, 
in the morning and an hour or two before cooking. 3. Add 1 
teaspoonful of soda [sodium bicarbonate] per quart of beans 
and boil until the beans become soft. 4. Bake like other 
beans. Note.–The characteristic strong fl avor of the beans 
is removed by soaking before cooking; the addition of soda 
[sodium bicarbonate] makes the beans soft. Cooking with 
salt pork, potatoes, onions, molasses and other substances 
makes the beans more palatable to some tastes.”
 Concerning the “Roasted beans” (p. 7). “1. Roasting can 
be done either in an oven or in an ordinary corn popper. 2. 
Roast until the skin of the bean is burst by popping. Note.–
The beans can be kept soft by immersing them in a syrup 
while they are hot. Thus very wholesome candy is prepared.”
 Concerning the “Powdered beans: Roasted” (p. 7). “1. 
Roast as in the roasted beans. 2. Let them stand until they 
cool to harden them. Grind them in a coffee mill or other 
suitable grinder. Note.–The powder can be used as a salad 
dressing or cooked [baked] with cookies like peanuts and 
other nuts, or employed as a substitute for coffee.” Note 2. 
This is the earliest English-language document seen (Nov. 
2012) that uses the term “Powdered beans: Roasted” to refer 
to roasted soy fl our.
 Page 8: Concerning “Green beans: 1. Pick them when 
the beans are three-fourths to full grown. 2. Boil them in salt 
water. 3. Discard the pods. 4. Serve the beans with butter 
or milk. Note–The pods are tough and they can be removed 
easily on boiling.”
 Concerning “Soy bean pulp (kara): 1. This is the residue 
after the milk is extracted in the process of preparation of soy 
bean milk. 2. Cooked like any other vegetable with proper 

seasoning. Note.–Makes a very rich dish; an addition of 
green onions, cabbage or parsnip may improve it.”
 Concerning “Fermented boiled beans (natto): 1. Boil 
beans for fi ve hours. 2. Wrap inside of a straw bundle. 3. 
Smoke them in a closed cellar by building a wood fi re and 
closing the door. 4. Let them ferment in a warm, moist 
atmosphere at 40º C. for twenty-four hours. Note.–In 
making the bundle rice straw is preferred. This may not be 
suited to American palates on account of its peculiar fl avor, 
which is due to the ripening protein. This recipe may also 
be undesirable on account of the diffi culties involved in the 
process.”
 Concerning “Ripened vegetable cheese (miso): “1. 
Preparation of “mother miso,” or koji (footnote 2). 2. Steam 
soy beans for twenty-four hours. 3. Rub into a thick, uniform 
paste. 4. Add proper amount (footnote 1) of koji, salt and 
water. 5. Mix well and store in a vat at 15º to 20º C. 6. Let it 
ferment for a certain period of time according to the variety 
of miso.
 “Note.–Preparation of miso at home is not easily done 
because of the complexity of the technic, although it is very 
often practiced in Japan. Koji is sold in Japan on the market 
from special factories. It can be used very extensively for 
preparing soups, cooking vegetables, making sandwiches, 
etc. Different kinds of miso are produced through the use of 
different manipulations and components.
 “(1) K. Yabe: Bull. Vol. 2, 72, 1894-97, College of 
Agriculture, Tokyo. Japan.
 “(2) Koji used for manufacturing miso is similar to 
that used in making sake,–Japanese rice wine. It consists 
of barley or rice with a culture of certain forms of fungi, 
chiefl y Aspergillus oryzae. It contains diastatic, inverting and 
proteolytic ferments [enzymes].
 Six tables contain non-original analyses of the chemical 
composition of each of the basic foods discussed. For 
example: (1) Chemical composition of dry, ripened soy 
beans–from China, Hungary, France, United States, Japan 
(Source: M. Inouye, Bull. 2, 209, 1894-97, College of 
Agriculture, Tokyo, Japan).
 Note 3. This is the earliest English-language document 
seen (Sept. 2013) concerning soy ice cream, which it calls 
simply “ice cream.” This is also the earliest document seen 
(Sept. 2013) concerning the etymology of soy ice cream.
 Note 4. This is the earliest English-language document 
seen (June 2013) that uses the term “soy bean pulp” to refer 
to okara.
 Note 5. This is the earliest English-language document 
seen (June 2013) that describes how to use okara in a recipe.
 Note 6. This is the earliest English-language document 
seen (Aug. 2013) that uses the word “toniu” to refer to 
soymilk; the Japanese word is tônyû.
 Note 7. This is the earliest document seen (Dec. 
2020) that describes the many ways koji can be used at 
home in cooking–preparing soups, etc. Address: Amherst, 
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Massachusetts.

1317. Sherman, Henry C. 1918. Chemistry of food and 
nutrition. 2nd ed. Rewritten and enlarged. New York, NY: 
The Macmillan Co. xiii + 454 p. March. Illust. Index. 18 cm. 
[300+* ref]
• Summary: The soy bean is mentioned only twice, each 
time very briefl y, in this book. In Chapter 8, “Factors 
determining the protein requirement,” the section on 
complete proteins (p. 224-25) states that these proteins 
are “Capable of maintaining adults and providing normal 
growth of the young when used as a sole source of food. 
Casein and lactalbumin of milk; ovalbumin and ovovitellin 
of egg; glycinin of soy bean; excelsin of Brazil nut; edestin, 
glutenin, and maize-glutenin of the cereal grains.” The 
other two classes of proteins are “partially incomplete” and 
“incomplete.”
 In the chapter on “Proteins,” the section on 
“Classifi cation” (p. 51) divides all proteins into “simple 
proteins” and “conjugated proteins.” The simple proteins 
(p. 52) are defi ned as “Protein substances which yield only 
amino acids or their derivatives on hydrolysis.” Simple 
proteins consist of albumins, globulins, glutelins, alcohol 
soluble proteins, albuminoids, histones, and protamins.
 Globulins are defi ned as: “Simple proteins insoluble in 
pure water, but soluble in neutral salt solutions. Examples: 
muscle globulin, serum globulin (blood), edestin (wheat, 
hemp seed, and other seeds), phaseolin (beans), legumin 
(beans and peas), vignin (cow peas), tuberin (potato), 
amandin (almonds), excelsin (Brazil nuts), arachin and 
conarachin (peanuts).”
 In the bibliography at the end of the chapter on “Food 
in relation to growth” is a reference (p. 358) to an article 
titled “The use of soy bean as food,” by Osborne and Mendel 
(1917, J. of Biological Chemistry, vol. 32, p. 369).
 Note: This is the 2nd earliest document seen (Oct. 
2006) that uses the term “complete protein” (or “complete 
proteins”) and also the 2nd earliest that uses this term in 
connection with soy.
 Also discusses: Wheat gluten (p. 56). Enzymes and 
their history (p. 69-75). Dr. Beaumont who studied (1825-
33) the processes of the stomach through the hole in the 
stomach of Alexis St. Martin (p. 70-71). Antiscorbutic and 
antineuritic properties of food and a history of early research 
on vitamines [vitamins], scurvy, and beriberi (by Takaki in 
Japan, Braddon, Fletcher, Fraser and Stanton, Eijkmann, 
Aron, Chamberlain, and Funk, p. xii, 318-25, 345). Peanuts 
(p. 146, 256, 269, 302, 395, 418, 425, 430). Address: Ph.D., 
Prof. in Columbia Univ.

1318. British Medical Journal. 1918. A vegetable milk. 
i(2889):430. April 13.
• Summary: “From a correspondent: In these days of 
agalactia [failure of the secretion of milk in mammals] any 

reasonable substitute for milk is certain of a welcome, so 
that particular interest attaches to the soy bean, an alimentary 
plant grown on a very large scale in China, and imported 
into this country [Britain] by hundreds of thousands of tons 
annually for the sake of the oil it contains, which is utilized 
in the manufacture of soap, margarine, etc.
 “More interesting from the alimentary point of view 
is the fact that it can be made to yield a substitute for 
milk, which in respect of appearance and composition so 
nearly approximates the familiar article as to be wellnigh 
indistinguishable therefrom.
 “The process is simple. Five ounces of the bean are 
soaked overnight in a quart of cold water; it is then coarsely 
ground, mixed with the water in which it has been soaking, 
and fi ltered through muslin [coarse cotton fabric]. The result 
is a milky fl uid with a rather strong smell of haricot bean, 
which disappears after it has been raised to boiling point. 
Infants take it readily, and, mixed with tea or coffee, the 
taste is imperceptible. Fresh soy bean milk has a fairly acid 
reaction; it is quite homogeneous under the microscope, and 
its physical properties are those of cow’s milk; rennet causes 
it to curdle, lactic acid germs cause it to undergo lactic acid 
fermentation. When boiled it ‘rises’ like ordinary milk and 
forms a pellicle [yuba] on the surface.
 “Its composition is: Casein 3.13 per cent., fats 9.89, 
but it lacks carbohydrates, a shortcoming which can easily 
be remedied. As the fatty constituent is an oil, butter cannot 
be made from soy bean milk, but it can be made to provide 
cheese (120 grams of the bean yields 184 grams of cheese), 
and the cheese [fermented tofu] can be made to resemble any 
of the popular cheeses in the market; it is merely a question 
of employing the proper fl avouring ferment. Soy-bean 
milk can be retailed at 3 centimes a litre. The residue, after 
making milk, is still very rich in alimentary principles, and 
can be worked up into very palatable ‘almond’ cakes and 
biscuits. Being practically free from starch, these cakes are 
especially suited for consumption by diabetics.
 “Roasted, the bean provides a colourable imitation of 
coffee, just as do barley and oats, to what a satisfactory 
degree only those who make use of these substitutes will 
understand.”
 “A practical idea of its alimentary value may be formed 
by contrasting the cost of this as compared with other 
albumins: 100 grams of albumin, at before-the-war prices, 
would cost–from egg 1s. 8d. [1 shilling 8 pence], from meat 
1s. 4d., from pork 8d, dried peas 3d., and from soy bean 2d. 
The bean contains four times as much mineral constituents 
as meat, and is twice as rich in phosphoric acid.” A table 
compares the nutritional composition of soy beans (water 
plus 5 nutrients) with lentils, haricot beans, peas, and broad 
beans.

1319. Williamson, A.A. 1918. Chemical tests of Manchurian 
soy beans. Commerce Reports [USA] (Daily Consular and 
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Trade Reports, Bureau of Foreign and Domestic Commerce, 
Department of Commerce) 21(101):406-07. April 30.
• Summary: This is a supplement to the report published 
in Commerce Reports for 31 Dec. 1917. The oil content 
of Manchurian soybeans ranged from 19.88% to 14.72%. 
The average of 50 analyses was 17.10%. “Soya bean oil is 
shipped in cases and barrels; drums are now hard to get and 
are expensive to return, and they are not used to any extent. 
The case used is the standard kerosene case containing 
two tins (the 5-gallon kerosene tin) and are either new 
or secondhand. They hold 75 pounds net. The barrels are 
received in shooks and are set up here, glue-sized, painted, 
and tested. They are of American origin and hold 385 pounds 
net. Barrels are gaining in favor, as they are said to give less 
leakage.” Address: Consul, Dairen, Manchuria.

1320. Trabut, Louis. 1918. Le Soja: Soja Max (L.) Soja 
hispida Savi [The soybean]. Algerie, Service Botanique, 
Informations Agricoles. Bulletin No. 55. 16 p. April. [7 ref. 
Fre]
• Summary: One cannot say that the soybean has been 
introduced to the Western world only relatively recently; 
it has been cultivated at the Jardin des Plantes since 1779. 
There the soybean has always produced seeds, which have 
been distributed to botanical gardens and amateurs interested 
in plants. It would be unjust to say that for 138 years no one 
has been involved in the utilization of soya in Europe. In 
fact, there have been a number of fervent popularizers and 
propagators of the plant. A history of this work is given, 
including the Vienna Exposition of 1873, the work of Prof. 
Haberlandt in Austria disseminating and testing soybeans 
and his remarkable book on the soybean published in 1878, 
the work of the Society for Acclimatization in France from 
1855 (they made the vegetable cheese, tofu [To-fou]), and 
exports from Manchuria to Europe.
 Since 1898, Manchuria, which can no longer cultivate 
the opium poppy, has greatly expanded its cultivation of 
soybeans and has looked for outlets in European markets. In 
1909 Manchuria exported 410,000 tonnes of soya, a fi gure 
which rose to 650,000 tonnes in 1912.
 A that time, according to Mr. Brenier, Director General 
of the Chamber of Commerce at Marseilles, the industry of 
Marseilles, confronted with a infl ux of new oilseeds, tried to 
obtain soya but ran into customs problems. It wasn’t clear 
whether soya should be classifi ed as a legume (because 
it is a bean) or as an oilseed (graine oléagineuse). While 
the matter was being debated, all the available beans had 
been purchased by Hull, England, and Hamburg, Germany 
(Académie d’Agriculture de France, 1917, p. 189).
 “As the Director of the Chamber of Commerce of 
Marseilles informs us, in England, Germany, and the 
Netherlands, the industrial use of the soybean has been 
growing in importance for several years. In Germany there 
even existed an important manufacture of soymilk.

 “A Chinese factory [run by Li Yu-ying] was installed 
a few years ago near Paris to enable the soybean to realize 
its full potential and to introduce various commercial food 
products made from this seed. In 1912 Messrs. Li Yu-
ying and Grandvoinnet published a work on the soybean, 
recommending its cultivation in France.
 “In 1917 Mr. Balland notifi ed the Academy of Sciences 
of the utilization of soya in war bread, biscuits, etc. All these 
products, said the knowledgeable chemist, can contribute to a 
good diet because of their rich nutrient content.
 “The Swiss, who consume many coffee substitutes, roast 
the soybean seeds to make a coffee.
 In Algeria, starting in 1894, soybean agronomic trials 
were started at the botanical station of Rouïba. The results 
were communicated to the other French colonies in 1898 [by 
Louis Trabut] in Bulletin No. 16 of the Botanical Service.” 
The results of these and subsequent trials in 1896 and 1897 
in Algeria are summarized.
 In 1896 a soybean with a green seed coat yielded 2,980 
kg/ha of soybeans.
 Pages 7-11 include discussions of the nutritional value 
of soybeans, their use in diabetic diets, the fact that soybeans 
are rarely consumed as such but are almost always processed 
into more sophisticated foods (including fermented foods). 
Following these trials, that were focused on a very important 
collection (80 soybeans in number) received [in France] 
from a missionary in China through the intermediary of Mr. 
H. de Vilmorin, the seeds were distributed and the results of 
their cultivation were generally good. There follows a letter 
from a person in Bou-Medfa [Bou Medfaa, Algeria]. Also 
discusses the availability, benefi ts, and method of producing 
soybean milk which the Chinese prefer to animal milks, 
and which is free of bacteria that can cause tuberculosis. 
In Algeria, soybean yields range from 12 to 30 quintals 
per hectare. Note: 1 quintal = 100 kg. The Arabs consume 
soybeans boiled in salted water. In England a Soya Flour 
is sold which contains 75% wheat fl our and 25% soy fl our. 
This fl our is used commercially to make a soy bread. A Soja 
Biscuit is made in the Netherlands.
 Pages 12-14 list 26 soybean varieties in order of their 
earliness. Synonyms and characteristics are also given: 
Soja très hatif à grain noir (Extra Early Black; Vilmorin 
or Ogema [Ogemaw] of Michigan. Matures in 80-90 
days). Brun précoce (Early Brown from Indiana). Vireo 
(Tokyo). Chernie (Khabarovsk, Siberia; black seed). Auburn 
(American selection). Merko (Mekoechofka of Siberia; 
brown seed). Elton (Khabarovsk, Siberia; yellow seed). 
Chestnut (American selection 1907; brown seeds). Jaune 
d’Etampes (Yellow Etampes, or Ito San in America; One 
of the earliest varieties introduced to Europe and America). 
Vert de Samarow (Green Samarow, or Guelph in America; 
green seeds, matures in 120 days). Butterball (or Jaune 
géant {Yellow Giant} from Dammann, from Tokyo; yellow 
seeds. Matures in 110 days). Soja noir de Podolie (Black 
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Podolia [Podolia is in today’s Ukraine], or Buckshot in 
America; black seeds). Wilson Black (Manchuria). Meyer. 
Austin. Haberlandt. Huang-Tou (Yellow Bean, from 
Ningouta {Ninguta, see Ning’an}). Bhetmas (from India; 
seed chocolate and yellow). Medium Yellow. Shingto (From 
Tieling {T’ieh-ling or Tiehling, Liaoning prov.}, Manchuria). 
Swan (from Canton). Soja tigré (Striped, spotted, or speckled 
soybean from Peking; seeds are grilled and eaten like 
peanuts). Brooks (Manchuria and China). Maculata gigantea 
(Large spotted, sold under this name by Dammann; probably 
the same as the American variety Meyer). Mammoth 
(American selection). Riceland (From China).
 The importance of inoculation with bacteria is 
emphasized. Soybeans can be cultivated with cowpeas for 
forage. An illustration (line drawing) on the cover shows the 
soy bean plant, with a close-up of the pods.
 Note 2. This is the earliest document seen (Nov. 2020) 
that mentions the soybean variety Wilson Black. Address: 
Director of the Botanical Service for the Government of 
Algeria.

1321. Evans, W.A. 1918. How to keep well: Diet to prevent 
pellagra. Chicago Daily Tribune. May 15. p. 8.
• Summary: For dinner: “Dried beans (boiled cowpeas with 
or without a little meat, baked or boiled soy beans with or 
without a little meat) two or three times a week.”
 “This is the diet recommended by Goldberger.” “There 
is no reason why cornbread should not be eaten at more than 
one meal a day, provided it is made from good fresh corn 
meal and mixed with soy bean meal.”
 “This country does not grow even a small fraction of the 
soy beans they should. Soy bean is one of the best vegetable 
substitutes for lean meat.”
 Note: Pellagra is a vitamin defi ciency disease caused 
by dietary lack of niacin (vitamin B-3). Besides the lack of 
niacin, pellagra was also characterized by protein defi ciency, 
a result of the inherent lack of two key amino acids in pre-
modern maize, lysine and tryptophan. For this reason, native 
Americans supplemented their corn with beans and other 
protein sources.
 Note: This is the earliest English-language document 
seen (Dec. 2020) that mentions “tryptophan” (regardless of 
capitalization but spelled that way) in connection with soy. 
Address: Dr.

1322. Lyman, J.F.; Bowers, W.G. 1918. The digestibility of 
soy bean meal by man. Ohio J. of Science 18:279-84. May. 
[12 ref]
• Summary: “The bean [not just the soy bean] has been 
recommended as the “poor man’s beefsteak,” supplying as 
does meat, large quantities of proteins.”
 Summary: “The protein of soy bean meal, prepared as a 
bread by mixing with wheat fl our or as a porridge, is highly 
digestible by man. The digestibility factors obtained in the 

two experiments were 91.3 and 90.9.
 “The carbohydrates of soy bean meal appear to be 
much more highly digestible and less prone to intestinal 
fermentation than are the carbohydrates of the common 
white bean. The digestibility factors obtained in two 
experiments were 96.9 and 96.” Tables give the average 
composition of different soy bean meals. Address: Ohio State 
Univ., Columbus, Ohio.

1323. Adenauer, Konrad. 1918. Improvements in the 
composition and manufacture of sausage meat and the like. 
British Patent 131,402. Application date: 26 June 1918. 3 p. 
Complete accepted: 28 Aug. 1919.
• Summary: Soybeans are used as a preservative in sausage. 
“Soya beans fat free or not have for some time past been 
used as human or animal food on account of the large 
amount of proteins which they contain. For human food the 
soya beans are made into cheese, sauces, soups or they are 
used like fl our as an addition to foods, cakes, chocolate, and 
the like, in order to produce preparations rich in proteins 
particularly for persons suffering from diabetes or kidney 
troubles.
 “It is however, novel and not yet known to use soya 
beans as a preservative and they are adapted to be employed 
in the fi rst place as a preservative for meat.
 “It is true that soya beans become sour fairly quickly 
when in a moistened condition, for instance, mixed with 
water in the form of a pulp, even if the latter has been 
boiled; if, however, they are brought into contact with meat 
they prevent, as far as can be, its decomposition and do not 
themselves deteriorate. It is not quite clear why this actually 
takes place. It may, however, be assumed that the following 
circumstances are likely to accounts for that fact. The walls 
of the cells of the soya bean are extremely pervious to 
aqueous liquids. The cells contain hardly any starch grains 
insoluble in water but mainly proteins soluble in water, 
fat, certain kinds of sugar and other substances till now 
unknown. If dry ripe soya beans are brought into contact 
with an aqueous liquid their cells greedily absorb the latter, 
the contents of the cell dissolves therein and to a large extent 
passes out of the same. Now if soya beaus are brought into 
intimate connection with meat the soya cells extract all the 
moisture therefrom, thereby preventing the generation of 
bacteria responsible for the decomposition of the meat and 
dependent for their vegetation on the moisture thereof. The 
meat salts which at the same time penetrate into the soya 
cells apparently form with the substances contained in the 
latter, particular compounds which exercise a preservative 
effect both on the soya fl our and on the meat. The action has 
not as yet been suffi ciently explained but that it does take 
place has been proved by the most varied experiments and 
such proof can be supplied at any time. The supposition for 
this action is that the meat and the soya beans are brought 
into such intimate contact with each other as to enable such 
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complete mutual penetration and interaction to take place. 
This possibility is provided for by causing the soya bean in 
a ground condition to act on meat in a minced condition. By 
mixing both substances in this condition they are enabled to 
act one on the other in their most minute particles. It is not 
necessary that both substances are used in equal quantities 
for a relatively small amount of soya fl our is suffi cient. In 
order to bring about a uniform penetration of both substances 
where only a small quantity of soya fl our is used, the 
latter may previously be mixed with water or meat broth, 
thereby preventing the soya fl our from remaining seated in 
certain parts of the meat and from overdrying the latter and 
rendering them unfi t for consumption while leaving other 
parts unaffected and liable to become bad.
 “The preservative action is, moreover, ensured, by 
enabling the two substances to act one on the other for a 
suffi ciently long time. Only after the expiration of such 
time which is generally calculated at about 48 hours does 
the preserving effect actually set in. Prior to that moment 
the danger of decomposition must be avoided by extreme 
cleanliness in the preparation, cooling after mixing and the 
like. Fat free unoiled [defatted] soya fl our exerts a stronger 
liquid extracting action on the meat because its cells are 
emptier than those of soya fl our which is not fat free.
 “The soya fl our which per se has a peculiar fl avour 
disliked by many assumes in this process entirely the taste of 
the meat owing to the penetration with the salts of the latter.” 
Address: 6, Max-Bruchstrasse, Cöln-Lindenthal (Cologne), 
Germany.

1324. Holmes, Arthur D. 1918. Digestibility of some seed 
oils. U.S. Department of Agriculture Bulletin No. 687. 18 p. 
June 28. See p. 6-9, 17-18. [20 ref]
• Summary: These digestion experiments were conducted 
on human subjects, “medical or dental students from 20 
to 40 years of age, moderately active, of good health, and 
normal appetites.” Summary: “After allowance has been 
made for metabolic products and undigested fat resulting 
from the basal ration, the coeffi cients of digestibility were 
found to be–for corn oil, 96.8%; for soy-bean oil, 97.5%; for 
sunfl ower-seed oil, 96.5%; for Japanese mustard-seed oil, 
98.8%; for rapeseed oil 98.9%, and for charlock oil 98.9%.
 Pages 6-9 note: “In the United States constantly 
increasing quantities of soy beans, imported from the Orient 
or produced for the most part in cotton-growing districts, are 
pressed in the cottonseed-oil mills. The oil is largely used 
for technical purposes, especial attention having been given 
to its use as a paint oil. Work which has been done indicates 
that the characteristic odor and taste of the crude oil can be 
nearly, if not entirely, eliminated by careful refi ning and that 
the refi ned oil may be used for food purposes.”
 “Prepared under the direction of C.F. Langworthy, Chief, 
Offi ce of Home Economics” [USDA]. Address: Specialist 
in Charge of Digestion Experiments, Offi ce of Home 

Economics, USDA.

1325. Bean-Bag (The) (St. Louis, Missouri). 1918. The soy 
bean. 1(1):43. June.
• Summary: Contents: Wide use of soy beans [in North 
Carolina]. Soy bean has food value. Soy beans for hay. 
Concerning food value: “This remarkable legume has a 
composition very closely resembling fat meat. Chemical 
analysis shows in its composition one-third protein, or more 
than is found in beef, and one-fi fth of its weight in fat. And 
so the soy bean serves the Chinaman for both beef and butter.
 “Another point in favor of the soy bean is the fact that 
the protein which it contains is a complete protein. That is, it 
is capable of fully supplying the place of lean meat, milk or 
eggs. It is for this reason that Chinese and Japanese are able 
to prepare from the soy a very good substitute for milk. A 
very fi ne cheese is also made from the soy, which is in many 
respects superior to ordinary cheese.
 “The fat or oil of the soy is of excellent fl avor and is 
more easily digestible than animal fat.
 “The soy is a vigorous grower and produces more 
bushels to the acre than does the ordinary bean. Pound for 
pound the soy bean supplies one-half more nutriment, so that 
a parcel of ground planted to the soy bean supplies one-half 
more nutriment than if planted with ordinary beans.”

1326. Bois, D.; Berthault, P. eds. 1918. Chronique horticole: 
Valeur nutritive des graines de Soja [Horticultural chronicle: 
The nutritive value of soy bean seeds (Abstract)]. Revue 
Horticole: Journal d’Horticulture Pratique (Paris) 90:113-
15. July 16. See p. 115. [1 ref. Fre]
• Summary: A French-language summary of the following 
English-language article: Daniels, Amy L.; Nichols, Nell B. 
1917. “The nutritive value of the soy bean.” J. of Biological 
Chemistry 32(1):91-102. Oct. Address: France.

1327. Express (Monticello, Iowa). 1918. Makes new kind of 
meat. July 25. p. 3.
• Summary: “On the top fl oor of 641 Washington street, 
New York city, is one of the most interesting kitchens in 
the world, presided over by a Chinese woman doctor. She 
recently spent six months in a trip to China to study and 
analyze the soy bean. Dr. Yamei Kin, for that is her name, 
says that the protein contained in the soy bean is equal to that 
of meat and is of great value to persons who cannot safely 
eat meat. It is a replacer of meat–a sort of vegetable cheese. 
It forms no acid. It is an alkaline form of protein. Combined 
with hash or any form of meat leavings, it forms a wonderful 
food for diabetics, as the curd contains no starch. When you 
eat ‘chop suey,’ ‘chow mein’ and other dishes in Chinese 
restaurants, the salty black sauce [soy sauce] served with 
the food is made from soy beans. It is by no means simply 
a condiment. It is as nutritious as a meat gravy. Excellent 
cheese can also be made from them. Doctor Kin says that she 
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can make roquefort cheese [fermented tofu] that smells and 
looks like the real thing. She says further that as the public 
becomes educated to the obliging ‘soy’ it will take its place 
at the head of the procession of American products. In all the 
world there is not a more misunderstood vegetable than the 
soy bean, says Doctor Kin.”

1328. Morse, W.J. 1918. The soy bean: Its culture and uses. 
Farmers’ Bulletin (USDA) No. 973. 32 p. July. Superseded 
by Farmers’ Bulletin 1520. [27 ref]
• Summary: Contents: Summary. Commercial importance. 
Climatic adaptations. Soil requirements. Preparation of the 
seed bed. Fertilizers. Inoculation. Time of planting. Depth of 
planting. Rate of seeding. Method of seeding. Cultivation. 
Varieties (22): Barchet, Biloxi, Black Eyebrow, Chiquita, 
Early Brown, Elton, Guelph (“also known as Medium Green, 
Early Green, Medium Early Green, and Large Medium”), 
Haberlandt, Hahto, Hollybrook, Ito San (“has been known 
under the names of Japan Pea, Yellow, Medium Yellow, 
Dwarf Yellow, Early Yellow, Early White, and Coffee 
Berry”), Lexington, Mammoth, Manchu, Medium Yellow 
(“has been grown under the names Early Yellow, Mongol, 
Banner, and Roosevelt”), Mikado, Peking (“In variety tests 
the Peking, Sable, and Royal varieties appear to be identical, 
and it is quite evident that the latter two are selections from 
the Peking.”), Shanghai (“has been grown in North Carolina 
under the name of Tarheel Black”), Tokyo, Virginia, Wilson-
Five [black seeded], Yokotenn [Yokoten].
 Soy beans in rotations. Soy beans in mixtures: With 
cowpeas, corn, sorghums, or Sudan grass. Soy beans for 
seed: Yields of seed, feeding value, for human food, for oil 
and meal, viability of soy-bean seed, cost of production, soy-
bean straw. Soy beans for hay: Time of cutting, curing soy-
bean hay, feeding value of soy-bean hay, yields of soy-bean 
hay. Soy beans for soiling. Soy beans for pasture. Soy beans 
for ensilage. Soy beans for soil improvement. Enemies of the 
soy bean: Rabbits, root-knot caused by a nematode, cowpea 
wilt due to a Fusarium, caterpillars, and black blister beetles.
 “Commercial importance: The soy bean, also called the 
soya bean, the soja bean, and in North Carolina the stock 
pea, is an annual leguminous plant, a native of southeastern 
Asia. It has been cultivated in China, India, and Japan for 
more than 5,000 years and in extent of use and value is the 
most important legume now grown in these countries.”
 “The soy bean was introduced into the United States as 
early as 1804, but it is only during the last decade that it has 
become a crop of much importance. At the present time it is 
most largely grown for forage. In many sections, especially 
southward and in some parts of the corn belt, a very 
profi table industry has developed from that growing of seed. 
During the past few years the acreage has increased to a very 
considerable extent. The large yield of seed, the excellent 
quality of forage, the ease of growing and harvesting the 
crop, its freedom from insect enemies and plant diseases, 

and the possibilities of the seed for the production of oil and 
meal and as a food all tend to give this crop a high potential 
importance and assure its greater agricultural development in 
America” (p. 3).
 Concerning the variety Hahto (p. 14): “This variety 
recently introduced from Japan is a large producer of seed 
and forage, and the seeds when from three-fourths to full 
grown make an excellent green vegetable, similar to the 
Lima or butter bean. Plants stout, erect, maturing in about 
135 days; pubescence tawny; fl owers purple; seeds olive 
yellow, with a black seed scar, much fl attened, very large, 
about 75,000 to the bushel; oil, 14.8%; protein, 40.6%.” Note 
1. This is the earliest English-language document seen (May 
2003) that uses the term “butter bean” to refer to the lima 
bean.
 Uses for human food (p. 22-23): “Until 1916 the soy 
bean had been used but little in the United States for food 
and only as a special diet for persons [diabetics] requiring 
foods of a low starch content. Much interest has been shown 
during the last two years in the possibilities of the soy bean 
for food. The United States Department of Agriculture 
and many schools of cookery and domestic science have 
conducted successful experiments in utilizing the dried 
beans in the manner of the navy bean and the green beans 
when three-fourths grown to full grown as a green-vegetable 
bean. The variety and palatability of the forms in which the 
bean can be served make it a very desirable article of food, 
and undoubtedly it will grow in favor as it becomes better 
known. Soy-bean meal or fl our may be used as a constituent 
of bread and muffi ns and in pastry.”
 Photos show: (1) A man standing in a fi eld of soy beans 
(front cover). (2) A typical mature soy-bean plant (p. 4).
 (3) Roots of a soy-bean plant with abundant 
development of nodules (p. 7).
 (4) Cultivating soy beans. Cultivation should begin as 
soon as the seedling plants appear. Two horses pull a man on 
a harrow or weeder. (5) A fi eld of the Biloxi variety of soy 
beans in Mississippi (p. 13). (6) A fi eld of the Black Eyebrow 
variety of soy beans in South Dakota. (7) Plats of the 
Mammoth and Virginia varieties of soy beans at Arlington 
Farm, Virginia (p. 15). (8) A man standing in a fi eld of the 
Peking variety of soy beans grown in 24-inch rows. (9) A 
fi eld of soy beans and corn grown for ensilage (p. 17). (10) A 
fi eld of soy bean and Sudan grass grown in mixture for hay 
(p. 22).
 (11) Opened pods of Hahto variety soy beans on a plate, 
showing the large seeds (p. 23). (12) Soy-bean hay on frames 
(p. 25).
 A diagram (p. 5) shows 67 different ways in which soy 
bean plants and seeds are utilized. The plants are used for 
green manure, forage (hay, ensilage, soiling), and pasture. 
The seeds are used to make oil, meal, and food products. 
The oil is used to make various non-food industrial products 
(glycerin, explosives, enamels, varnish, waterproof goods, 
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linoleum, paints, soap stock {for hard or soft soaps}, 
celluloid, rubber substitute, printing inks, lighting oil 
{illuminants}, and lubricating oil), and four food products 
(butter substitute, lard substitutes, edible oils, and salad oils). 
Food products include dried beans and green beans. From 
dried beans are made soy sauce, boiled beans, baked beans, 
soups, coffee substitute, roasted beans, breakfast foods, 
and vegetable milk (from which is made soy cheese {fresh, 
dried, smoked, or fermented}, condensed milk, fresh milk, 
confections, and casein). The green beans are used as green 
vegetables, canned, or in salads.
 An outline map of the United States (p. 6) shows the 
areas to which the soy bean is especially adapted, as to 
varieties and purpose. The eastern half of the country is 
divided horizontally into 3 zones: Southern, for later and 
larger varieties for seed production; Central, for medium and 
medium-late varieties for seed and the same varieties and 
later varieties for forage; Northern (the line runs through 
central Ohio, Indiana, and Illinois, and southern Iowa) for 
very early varieties for grain production and the medium and 
medium-late varieties for forage and ensilage.
 Note 2. This is the earliest document seen (Nov. 2020) 
that mentions the soybean varieties Hahto, Yokoten, or 
Wilson-Five.
 Note 3. This is the earliest document seen (June 2009) 
that describes a vegetable-type soybean variety (Hahto), 
or says that a specifi c variety makes an excellent “green 
vegetable.”
 Note 4. This is the earliest English-language document 
seen (June 2009) that contains the term “green-vegetable 
bean.” Address: Scientifi c Asst., Forage-Crop Investigations, 
USDA Bureau of Plant Industry, Washington, DC.

1329. Williamson, A.A. 1918. Oil content of Manchurian soy 
beans. American J. of Pharmacy 90(7):532-33. July. [1 ref]
• Summary: “In a long series of chemical analyses (119) 
to determine the oil content of beans, covering several 
years and all important production points, none containing 
full 20 per cent. of oil were found. The oil content varies 
considerably with the place of production, weather during 
growing season, etc., but just what the causes are is not yet 
apparent, probably soil and weather being the most powerful 
determining factors. The highest oil content found in the 
series was 19.88 per cent. in a sample from Changchun, 
but several ran over 19 per cent., while 14.72 per cent. was 
the lowest of the series, the remainder varying between the 
two extremes. In order to arrive at a proper average for the 
oil content of beans, 50 analyses were taken, and the result 
shown was 17.10 per cent. of oil, which is therefore a fair 
average quality (f. a. q.) bean-oil content. Anything above 
that, as 18 or 19 per cent., would indicate extra quality beans, 
and those with less than 17.10 per cent. of oil would be poor 
quality beans.” Address: Consul, Dairen, Manchuria.

1330. Satow, Sadakichi. 1918. Process of manufacturing 
vegetable proteid substances. U.S. Patent 1,275,308. Aug. 
13. 3 p. Application fi led 25 Nov. 1916.
• Summary: “The object of the invention is to provide 
vegetable proteid substances of improved quality and a 
simple, effi cient, and economical process of manufacturing 
the same from vegetable substances, such as cereals, 
leguminous products or other material for food purposes 
or for use in the manufacture of celluloid-like substances, 
linoleum-like substances, lacquer, varnish, artifi cial rubber, 
artifi cial leather and the like.”
 Soja bean is the main protein source used. The beans 
are fi rst dried and, where a light-colored material is desired, 
the hulls are removed prior to fl aking by the use of rollers. 
One effi cient way to remove the oil is by treating the mass 
of fl attened beans with a suitable solvent for oil, such as 
benzin [benzine]. The solvent-extracted meal is treated by 
dry-heated air (not over 40ºC) with agitation or by vacuum 
to remove any remaining benzine. Steam treatment should be 
avoided since it denatures the protein.
 The “meal” obtained is then treated with an aqueous 
solution of sodium, potassium, or ammonium hydride (or 
carbonate) and the protein extract separated by fi ltration, 
centrifuging, or by other means (physico-chemical or 
chemical). From the liquid obtained, the protein (glycinin) 
is precipitated by dilute acids, such as sulfuric, sulfurous, 
phosphoric, acetic, or lactic. The precipitate is allowed to 
settle, the supernatant liquid is drawn off, and the settled 
precipitate is then pressed into cakes, and, if desired, dried 
and pulverized. “The product obtained is termed hereinafter 
‘refi ned proteid,’ and is employed as food material either 
alone or as a component of food preparations, or in the 
manufacture of a great variety of [non-food] articles...” “It 
is easily rendered transparent, is adhesive, and can be easily 
molded into permanent shape.” Address: Sendai, Japan.

1331. Bean-Bag (The) (St. Louis, Missouri). 1918. Chinese 
woman doctor favors soy beans. 1(3):28. Aug.
• Summary: “Dr. Yamei Kin, a Chinese woman doctor of 
New York City, recently spent six months in China, studying 
and analyzing the soy bean. Dr. Kin says that the protein 
contained in the soy bean is equal to that of meat, and is of 
great value to persons who cannot safely eat meat. It is a 
replacer of meat, a sort of vegetable cheese. It forms no acid. 
It is an alkaline form of protein.
 “There are several varieties of soy beans, says Dr. Kin. 
They look like dried peas, and taste like pebbles. Combined 
with hash or any form of meat leavings, it forms a wonderful 
food for diabetics, as the curd contains no starch. When you 
eat ‘chop suey,’ ‘chow mein’ and other dishes in Chinese 
restaurants, the salty black sauce [soy sauce] served with the 
food is made of soy beans.
 “Excellent cheese [tofu] can be made from soy beans, 
according to Dr. Kin. She says she can make roquefort 
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cheese [fermented tofu] that smells and looks like the real 
thing. She also says that when the public becomes educated 
to the soy bean it will take its place at the head of the 
procession of American products. In all the world there is not 
a more misunderstood vegetable than the soy bean, says Dr. 
Kin.”

1332. Bean-Bag (The) (St. Louis, Missouri). 1918. Soya bean 
fl our. 1(3):33. Aug.
• Summary: “F. Behrend, of New York, dealer in various 
kinds of fl our, is very enthusiastic over the possibilities of 
Soya Bean Flour, which he claims is superior, in many ways, 
to wheat fl our.
 “’The Department of Agriculture, in 1916, 
recommended the use of 25 per cent soya bean fl our and 75 
per cent wheat fl our,’ says Mr. Behrend, ‘and what was good 
then is surely welcome now.’”
 “The fl our can be successfully used as a constituent for 
bread, muffi ns, and biscuits. In England a so-called soya 
bean fl our and 75 per cent of wheat fl our is placed on the 
market, and it is said to make a very palatable bread. In 
Holland a similar product has been manufactured for 25 
years.
 “At the present time, when we are called upon to use 
as little wheat fl our as possible, should give bean fl our 
advocates an excellent opportunity to show the merits of 
their product, and introduce it thoroughly as a breadstuff.
 “The composition of soya bean fl our compares with 
other fl ours as follows:”
 A large table compares the nutritional composition of 
6 different kinds of fl our: Soya bean, wheat, corn meal, rye, 
Graham, and whole wheat. For each its gives the percentage 
of water, ash, fat, fi ber, protein, and carbohydrate. Soya bean 
fl our contains by far the most ash (6.20%), fat (4.50%), fi ber 
(2.05%), protein (47.30%) and by far the least carbohydrate 
(33.85%).

1333. Fellers, C.R. 1918. The effect of inoculation, fertilizer 
treatment, and certain minerals on the yield, composition, 
and nodule formation of soybeans. Soil Science 6(2):81-119. 
Aug. [54 ref]
• Summary: From pot and fi eld experiments it was found 
that inoculation of soya-bean seeds before planting or of the 
soil in which they were planted with pure and commercial 
cultures of B. radicicola or with well infected soil caused 
a substantial increase in the crop. The protein content of 
the crop increased and the oil content decreased in direct 
proportion to the thoroughness of the infection. There 
appeared to be little natural spreading of the nodule organism 
in the soil, apart from its transference by an outside agency, 
such as water, air, etc. In acid soils the application of small 
quantities of lime was as important as inoculation, and 
stimulated nodule formation enormously. The protein and 
oil content were affected as before. Small applications of 

acid phosphate (superphosphate) were also benefi cial, and in 
this case oil production was increased when the phosphate 
was applied after liming. Potash was benefi cial to a lesser 
extent. Sodium nitrate inhibited nodule formation, and soya 
beans do not appear to require soluble nitrogen compounds. 
Manganese had little effect, and sulfur was somewhat 
injurious.
 “Ground oyster shells and burnt lime were very effi cient 
in increasing the yield and total dry matter of soybeans on 
acid soils; the increase varying from 30 to 50 percent. Small 
applications (1000 to 2000 pounds per acre) are nearly as 
benefi cial as large amounts, and are, of course, much more 
economical. Small applications of line at intervals of a 
few years are to be preferred to a single large application. 
It appears that liming soybeans on acid soils is nearly as 
important as inoculation. Both should be practiced together 
for the best results. On sour soils liming stimulated nodule 
production to a marked degree–in some cases as much as 
1500 per cent.”
 Nodule development does not take place readily on 
acid soil, even when the root-infecting organisms are 
plentiful in the soil. The oil content of soybeans decreases 
in direct proportion to the largeness of applications of 
lime. Applications of small amounts of lime were nearly as 
effective in raising protein content as larger applications. 
Address: Formerly Research Fellow, Rutgers College [New 
Jersey].

1334. Balland, M. 1918. Hygiène alimentaire–Sur quelques 
préparations de café proposées pour les armées [Food 
hygiene–On some coffee preparations recommended for the 
armies]. Comptes Rendus des Seances de l’Academie des 
Sciences (Paris) 167(11):423-25. Sept. 9. [1 ref. Fre]
• Summary: Coffee was introduced into the French army 
in 1798 during the expedition to Egypt, by the top general 
and future emperor. A table titled “Coffee substitutes” 
(p. 425) gives the nutritional composition of three such 
substances. No. 3, made from roasted soybeans (graines de 
soja torréfi ées) and called Café au soja, or chinafé, is a rich 
source of nutrients, containing: Water 4.94%, nitrogenous 
materials (proteins) 45.60%, oils and fats 21.73%, sugars: 
3.10%, extractives: 19.43%, and ash: 5.20%. About 18.96% 
of these nutrients can be extracted by water. Address: France.

1335. Holmes, Arthur D. 1918. Digestibility of protein 
supplied by soy-bean and peanut press-cake fl ours. U.S. 
Department of Agriculture Bulletin No. 717. 28 p. Sept. 25. 
[78 ref]
• Summary: Contents: Introduction. Investigations of 
digestibility of common legumes. Source and supply of 
soy-bean and peanut press cakes. Factors considered in 
determining food value of a protein. The amino acids 
supplied by soy-bean and peanut proteins as compared 
with those supplied by common cereal proteins. Biologic 
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value of soy-bean and peanut proteins as compared with 
that of common cereal proteins. Digestibility of soy-bean 
and peanut proteins. Preparation of soy-bean and peanut 
press-cake fl ours. The subjects of the digestion experiments. 
Preparation of experimental diets. Details of the experiments. 
The digestibility of protein supplied by soy-bean press-
cake fl our. The digestibility of protein supplied by peanut 
press-cake fl our. Experiments with fl our made from roasted 
peanuts. Experiments with fl our made from raw peanuts. 
Summary of all experiments with peanut fl ours. General 
conclusions regarding the value of soy bean and peanut 
fl ours as food.
 “Those legumes most commonly used in this country 
are the well-known navy beans, red kidney, and lima beans, 
the garden pea, frijoles, pinto beans, and several varieties of 
cowpeas.”
 It has been estimated that during the 1917-18 season 
North Carolina produced 150,000 bushels of soy beans and 
more than 3,500 tons of press cake. Such “press cake has 
been very largely used as stock feed and, because of its high 
nitrogen content, for fertilizing purposes.”
 In experiments with soy-bean fl our, the coeffi cients of 
digestibility for the entire diet were, for protein 86.6%, for 
fats 94.2%, and for carbohydrate 96.3%. The digestibility 
of soy-bean protein was estimated at 85.3%. This is 
signifi cantly higher that the digestibility of the protein of 
most other legumes.
 Conclusion: “Soy beans and peanuts are classed as a 
‘sure crop,’ and both yield valuable products (press cakes) 
whose chief use at present is said to be for stock feeding. 
The boll weevil has made the growing of cotton unprofi table 
in some sections of the South. As a result during the last 
season or two, the culture of soy beans and peanuts has 
increased with unusual rapidity. This situation, coupled with 
the present great demands for oils, has caused many of the 
cotton-seed-oil millers to utilize their machinery for pressing 
soy beans and peanuts.” Address: Specialist in Charge of 
Digestion Experiments, Offi ce of Home Economics, USDA.

1336. Cohen, Barnett; Mendel, Lafayette B. 1918. 
Experimental scurvy of the guinea pig. J. of Biological 
Chemistry 35(3):425-53. Sept. [23 ref]
• Summary: One of the items fed was soy bean fl our, 
furnished by the Cereo Company, Tappan, New York. It 
was part of a scurvy-producing diet in the following forms: 
Unheated soy bean fl our. Soy bean “cracker.” Mixture of 
soy bean fl our, whole corn meal, and bone ash. One of the 
conclusions was: “Scurvy arises on a diet of soy bean fl our, 
even when the latter is supplemented with fat-soluble and 
water-soluble vitamines, inorganic salts, and cellulose.” 
Address: Sheffi eld Lab. of Physiological Chemistry, Yale 
Univ., New Haven, Connecticut.

1337. Fales, Winnifred. 1918. The new cooking: what it is 

like. Bean dishes that the war has brought us. Ladies’ Home 
Journal 35(10):40. Oct.
• Summary: “Soy beans require about four hours of boiling; 
white beans (except Limas) from two hours and a half to 
three hours;...”
 “The common practice of adding pork to baked beans 
has a scientifi c reason. Not only does it aid in softening the 
fi brous outer coat, but it supplies the one element in which 
this important legume is defi cient; hence fat in some form 
should always be added. An exception to this rule is the 
soybean, which alone contains a large percentage of oil. 
In all the accompanying recipes in which ‘bean pulp’ is 
specifi ed the reference is to beans that have been mashed and 
strained, thus removing the skins. Except where the kind of 
bean is mentioned, any variety may be used.
 “Excellent dried beans, other than those illustrated, are 
the California pink, which takes its name from its color, the 
marrow or marrowfat and the yellow eye. The last two are 
white beans, a couple of sizes larger than the navy bean, the 
chief difference between them being the brilliant yellow eye 
that distinguishes the bean of that name.
 “In a class by itself is the soybean, which resembles a 
dried pea in appearance and may be yellow, black or green. 
The soy bean is the superior of beef in fat and body-building 
materials, but, like beef, it lacks the qualities that keep the 
body warm and give us energy for work, and must therefore 
be served with potatoes or bread that our food may make our 
bodies equal to their tasks.”

1338. Givens, Maurice H.; Cohen, Barnett. 1918. The 
antiscorbutic property of desiccated and cooked vegetables: 
an experimental study. J. of Biological Chemistry 36(1):127-
45. Oct. [11 ref]
• Summary: Page 130: “The diets contained soy bean fl our, 
milk, yeast, paper pulp, sodium chloride, and calcium lactate. 
When ‘high dried’ or cooked cabbage or cooked potato was 
used it was incorporated with the entire food mixture.
 “The soy fl our was prepared for us from unpressed and 
unheated soy beans. We heated the fl our in an autoclave 
for 30 minutes at 20 pounds pressure. This procedure 
was necessary because the animals refused to eat the raw, 
fl our quantitatively. The heating markedly improved the 
palatability of the material, so that the fl our thus prepared 
was eaten greedily by the animals.”
 “Our thanks are due Dr. J.H. Kellogg and Mr. M.F. 
Deming for the soy fl our used in these experiments.”
 One section is titled “Behavior of rats on the soy bean 
diets used.” Page 143: “It is clear that the soy bean ‘mixture’ 
alone as a diet will cause the appearance of scorbutic 
symptoms in the guinea pig within 2 or 3 weeks. We have 
also seen that supplementing this soy mixture with 10 gm. 
of raw cabbage daily effectively prevents the appearance 
of scurvy. This property of raw cabbage is effective, as a 
curative, precisely as is true of orange juice.”
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 Note: Soy is mentioned 25 times in this document in the 
forms “soy bean fl our,” “soy fl our,” “unheated soy beans,” 
“special soy bean mixture,” “special soy bean diet,” “soy 
mixture,” “soy diet” Address: Sheffi eld Lab. of Physiological 
Chemistry and the Dep. of Public Health, School of 
Medicine, Yale Univ., New Haven [Connecticut].

1339. Heinze, B. 1918. Einiges ueber die Oelbohne, ihren 
Anbau, den volkswirtschaftlichen Wert und ihre besondere 
Bedeutung als Heil- und Gewuerzpfl anze [The soybean, 
its cultivation, its economic value, and special importance 
as a medicinal- and culinary spice plant]. Heil- und 
Gewuerzpfl anzen 2(4):82-91. Oct.; 2(6):129-34. Dec. (Chem. 
Abst. 14:786). [22 ref. Ger]
• Summary: A discussion of the economic value of the 
“Chinese oilbean or soya bean” (chinesische Oelbohne oder 
Sojabohne), its culture, and special uses as a medicinal 
and aromatic plant. In the preparation of soy sauce, wheat 
and soy beans, after the addition of sodium chloride, are 
fermented by koji (rice impregnated with a culture of 
Aspergillus oryzae) for a period of 8 months to 5 years. 
The solid material is separated from the liquid. Vegetable 
cheese is prepared in a similar manner. Address: PhD, 
Bakteriologische Abteilung der agrikultur-chemischen 
Versuchstation Halle a. d. Saale [Germany].

1340. McCollum, Elmer V. 1918. The newer knowledge of 
nutrition: The use of food for the preservation of vitality and 
health. New York, NY: The Macmillan Co. ix + 199 p. Oct. 
Index. [82 ref]
• Summary: A nutrition classic, fi rst published during World 
War I. Chapter II, titled “Experimental scurvy and the dietary 
properties of vegetables,” the subsection on “Similarity of 
the seeds from the dietary standpoint” states (p. 38): “The list 
of seeds examined included wheat, corn, rice, rolled, oats, 
rye, barley, kaffi r corn, millet seed, fl axseed, pea and both 
the navy and the soy bean. These all contain proteins which 
are distinctly lower biological value for growth than are the 
proteins of milk; they all are too poor in the three inorganic 
elements, calcium, sodium and chlorine. All are, with the 
exception of the millet seed, below the optimum in their 
content of the dietary factor, fat-soluble A.” (Note: Endnote 
no. 9, p. 192, states that the data on soy bean was recorded 
by McCollum, Simmonds, and Parsons, but is unpublished).
 In Chapter 7, “Practical considerations which should 
guide in the planning of the diet” (p. 130+) the soy bean is 
mentioned several times. Page 141: “It is not possible to 
compare the cost of any of these [grains and legumes] with 
milk or the leafy vegetables such as cabbage, caulifl ower, 
Swiss chard, collards, Brussels sprouts, onions, lettuce, 
celery tops, spinach, turnip tops and other leaves employed 
as greens. Milk and the leafy vegetables are to be regarded as 
protective foods. In some degree eggs are to be considered in 
the same class. Milk and the leafy vegetables should be taken 

in liberal amounts. The leaves should not be regarded as 
foods of low value because their content of protein, fat and 
carbohydrate is low, and the content of water high.”
 Pages 142-43: “Owing to the present shortage of 
certain foodstuffs, there has been a tendency to consider the 
introduction of certain new products hitherto not generally 
employed in a large way as human foods, and to extend 
their use by extolling their virtues. Conspicuous among 
these are the peanut press cake, which remains after the 
oil is extracted by pressure, the soy bean and cottonseed 
fl our... These movements directed toward the utilization 
of all our food resources are laudable, but the information 
which is disseminated concerning these products by their 
enthusiastic promoters is not in all cases accurate and 
suffi ciently complete to serve as a safe guide to the user. 
They are extolled in the time-honored fashion as foods rich 
in protein and energy, but their exact place in the dietary is 
not suffi ciently emphasized. There can be no doubt that the 
peanut is a wholesome food, and can be used to advantage 
in the diet of man in moderate amounts. It is likewise a good 
source of protein of fairly good quality. The same can be 
said of the soy bean. The protein of neither of these have 
extraordinary values... The point to be emphasized in this 
connection, is that these are seed products, and have in 
a general way the peculiar dietary properties common to 
seeds. Their place in the diet is therefore clear. They may be 
employed in moderate amounts along with other seeds and 
seed products, provided that they are supplemented with 
suffi cient amounts of the protective foods, milk and the leafy 
vegetables.”
 Page 144: “The paramount importance of maintaining 
and of increasing the production of milk makes it necessary 
to utilize a large amount of protein-rich foods in the dairy 
industry. The wisest plan is to extend the use of peanut, soy 
bean and cottonseed products for milk production.”
 Page 145: “Experimental data seems to have established 
that the proteins of the peanut and the soy bean are of better 
quality than those of the pea or the navy bean. From the 
author’s studies of the soy bean it appears that its proteins 
have about the same quality as those of the cereal grains, 
but it contains three times as much protein as the latter. Its 
content of fat-soluble A is such that a mixture of soy bean 
and starch which has the same protein content as the wheat 
kernel, probably has about the same dietary properties as has 
wheat with respect to these two dietary factors. There is no 
reason why the peanut and soy bean should not be employed 
to a greater extent as human foods, but it should be kept in 
mind that good use is already being made of these products 
in the feeding of dairy cows, and that if they are withdrawn 
from this application for use as human foods directly, it will 
not be easy to fi nd something to take their place in the dairy 
industry.”
 In the section titled “Legends to the charts,” which 
shows the weight gain and reproduction of rats when fed 
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milk vs. various seeds, soy is mentioned on p. 172-75. The 
author concludes: “We have not been able to fi nd any two 
seeds whose proteins, when fed together, even approximate 
the value of the proteins in milk” (p. 173).
 In Chapter III, titled “The vegetarian diet,” the author 
expresses his general dislike of such a diet and his fondness 
for dairy milk.
 Many subsequent editions of this book were published, 
in 1919, 1920, 1922, 1923, 1925, etc.
 Note: The author, Elmer Verner McCollum, was born 
in 1879, a Kansas farm boy. He was a pioneer in research 
on vitamins. In 1912 Dr. McCollum and Marguerite Davis 
discovered a substance in cow’s milk, butter fat, and egg 
yolk that seemed to be essential to growth in animals in 
laboratories. Their discovery was called vitamin A, the 
fi rst vitamin to be discovered. Additional vitamins were 
discovered and elimination of defi ciency diseases now 
became possible through the consumption of vitamin 
rich foods. McCollum was the fi rst to assign letters of the 
alphabet to the various vitamins.
 McCollum coined the term “protective foods” for any 
foods containing vitamin A–namely whole milk, butter, 
green leafy vegetables, and eggs. With the promotion of 
these foods, the dairy industry boomed.
 Note: This is the earliest English-language document 
seen (Nov. 2020) that contains the term “biological value” 
used as a measure of protein quality. Address: School of 
Hygiene and Public Health, John Hopkins Univ.

1341. Cauthen, E.F. 1918. Soy beans in Alabama. Alabama 
Agricultural Experiment Station, Bulletin No. 203. p. 85-123. 
Nov. [3 ref]
• Summary: Contents: Summary. Introduction. Climate and 
soil requirements. Fertilizers for soy beans: Acid phosphate 
and kainit [kainite] for hay; acid phosphate, kainit, cotton 
seed meal, etc., for seed and hay; acid phosphate vs. raw 
phosphate in seed production; acid phosphate vs. raw 
phosphate in hay production. Inoculation. Inoculation 
experiments. Cropping systems. Culture: Preparation of 
soil, planting, rate of seeding, tillage. Harvesting soy beans. 
Thrashing and storing seed. Variety tests for seed. Soy bean 
straw. Variety tests for seed and oil. Soy bean hay. Variety 
tests for hay. Rate of seeding for hay. Mixtures of cowpeas 
and soy beans for hay: Heavy seeded mixtures, light seeded 
mixtures. Soy bean as a soil improving crop. Fertilizing 
effect on cotton: Comparative yields on. Enemies of the soy 
bean.
 Brief description of the common varieties of soy beans: 
Acme 14954, Arlington 22899, Austin 17263, Baird, Barchet 
23232, Blackbeauty [Black Beauty], Biloxi, Chinese 20797, 
Ebony, Edward Soy, Haberlandt, Hollybrook 17278, Ito 
San Soy, Mammoth Yellow, Otootan, Pekin 152, Rueland 
[Riceland?] 20797, Shanghai 14952, Swan 22379, Tokyo 
17267, Virginia 32906, Wilson (Black) 19185.

 “Variety tests for seed” (p. 101-03) states that “the 
Experiment Station has tested 30 different varieties or strains 
for seed production. Much larger numbers have been grown 
for observation purposes. Most of the varieties have been 
furnished by the U.S. Department of Agriculture.” Table 
VI (p. 102) gives the yields of seed from these 30 varieties 
from 1908 to 1918, and the yield of straw during 1917 and 
1918. Varieties mentioned here but not mentioned above 
are: Flat King (from 1909), Medium Green (from 1916), 
Medium Yellow (from 1916), Morse (from 1914), Rueland 
(from 1912), Tar Heel (1916 only), and Wilson (yellow; from 
1917).
 “During the 11 year period Blackbeauty stood at the 
head three years in production of seed; Haberlandt, two 
years; Mammoth Yellow, Sherwood, Tokyo, Hollybrook and 
Biloxi one year each. During the 11 year period the four most 
productive varieties for seed of each year included Mammoth 
Yellow seven times; Blackbeauty fi ve times; Hollybrook fi ve 
times; Edward, Haberlandt, Ebony and Wilson each three 
times; Baird, Acme, Shanghai, and Swan each two times; 
Flat King, Peking, Sherwood, Virginia, Biloxi and Otootan 
each one time.”
 “Enemies of the soy bean (p. 118-20): Probably the 
greatest enemy to the growing of the soy bean is rabbits. 
They are very fond of the young, green, tender foliage. 
Where only a small patch is planted, the rabbit has been 
known to destroy it entirely. It is suggested that the farmer 
plant enough for the-rabbits and for the farm.
 “A very small eel-like worm, called nematode, 
(Heterodera radicicola) sometimes attacks the soy bean root 
and causes irregular enlargements on it. The enlargements 
are mistaken by some for nodules caused by nitrogen-
gathering bacteria, peculiar to this plant. Where the soil is 
badly infested with this insect, the farmer is advised to plant 
some other crop that is not susceptible to its attack.
 “The soy bean suffers from a disease that attacks the 
underground part of the plant and causes the leaves and 
stem to wilt. When the plant is examined, it is noticed 
that the bark is soft, and the woody part of the stem dark. 
This darkening of the stem is due to a microscopic fungus 
(Fusarium tracheiphilum–Smith), which is said to be the 
same organism that produces the wilt of cow-peas. When 
a fi eld becomes infested with this disease, it should not be 
planted in soy beans or cowpeas susceptible to wilt.
 “Root rot attacks the soy bean plant and causes a wilting 
of the leaves, followed by the death of the entire plant. When 
the plant is pulled up, a mat of white fl uffy mold is usually 
found on the stem directly below the point where the stem 
enters the ground. On it may later appear small round bodies 
(sclerotia) which perpetuate the fungus.
 “Leaf spot sometimes appears when the plants have 
about reached maturity. It does not do much injury.”
 A photo shows a diseased soy bean root and the effects 
of nematodes. Address: Agriculturist, Auburn, Alabama.
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1342. Castet, M. 1918. Utilisation du soja [Utilization of 
soybeans]. Revue Horticole de l’Algerie 22(10-12):160-61. 
Oct/Dec. Meeting of 20 Oct. 1918. [2 ref. Fre]
• Summary: The author (a woman, Mlle. Castet) is 
especially interested in the use of soymilk (le lait de Soja) 
for infant feeding. The soybean grows very well in Algeria 
and easily gives abundant harvests. In a small household, 
soya can furnish milk and very nourishing pastries at a low 
price. Properly prepared and cooked, it has an acceptable 
taste. Sweetened appropriately, infants also accept it well. 
One can mask its less agreeable fl avor with two drops of 
essence of cut hay.
 By reason of their extremely low price, one can pardon 
soymilk and tofu (fromage de Soja) if their fl avor is not quite 
as good as their dairy counterparts.
 According to the author, soymilk can entirely replace 
cow’s milk. She believes that its use in place of cow’s milk 
would reduce infant mortality.
 Okara (la drèche, drêche = dregs or residue) can be 
used to make a sweet paste or cookies. Add half its weight 
of sugar plus just enough water to cover, then cook for at 
least one hour to give it an attractive brown color, with the 
taste and appearance of almond paste. It can be consumed 
as is or used to make stuffed dates. “One can even push the 
technique further. Mix with this jam one egg yolk, 2 egg 
whites (beaten until fl uffy), and 3-4 gm of bitter almonds 
(crushed). Spoon onto a cookie sheet and bake for 4-6 
minutes. Remove the cookies before they cool, lest they stick 
to the sheet.”
 Mlle. Castet also made a cheese (tofu) from soymilk, 
using magnesium chloride as a coagulant. Address: 
Secrétaire de la Société d’Horticulture d’Alger, Algeria.

1343. Holman, Charles William. 1918. Holman, Charles 
William. 1918. Preliminary confi dential report of the soya 
bean industry of Manchuria, China... Covering some phases 
of the production, manufacture and export of soya beans, 
soya bean oil and soya bean cake. 44 p. 44 p. Unpublished 
typescript.
• Summary: This report contains observations made by the 
author during a 4-month trip (which ended 23 Sept. 1918) 
to Manchuria. Manchuria is divided in two large divisions, 
North and South. North Manchuria was, for all practices, a 
Russian-controlled territory until the recent dissolution of the 
Russian government. South Manchuria may be considered 
Japanese territory.
 Contents: Introduction. Japanese trade policy. Acreage 
of soya beans. Production of soya beans in 1917. Details of 
crop production in 1911 (by districts). Estimates of soybean 
beans production, North Manchuria in former years (1906-
1909). Primitive farming methods. Exports of soya beans 
(incl. cake and oil; 1911-1917). Export tariff. Storage at 
export points. Stocks on hand. Condition of stocks. Sack 

shortage in North Manchuria. The milling capacity of beans 
of Manchuria.
 Bean mills of Harbin (In the Railway Zone only. A table 
lists the name of each of the 20 mills–18 are Chinese names 
and 2 Russian {Kasatkin and Kabalkin}, and the maximum 
monthly capacity of each in pieces of bean cake. The largest 
is 72,000 pieces/month, the smallest is 21,000 pieces, and the 
total is more than 717,800 pieces/month. The actual yearly 
output of these mills is about 50% of capacity. Each cake 
weighs about 62 pounds avoir.).
 Bean mills of Dairen (In the industrial quarter or the 
Chinese quarter of Dairen. Tables lists the name of each of 
the 50 mills. All but 4 are Chinese names; those four are 
Nisshin, Santai, Kodera and Saito, each of which produces 
110,000 or more pieces of cake per month. The maximum 
monthly capacity of each in pieces of bean cake is given. The 
largest {Fushungheng} is 126,000 pieces/month, the smallest 
is 30,000 pieces, and the total is 2,127,000 pieces/month).
 Bean mills of Antung (A table lists the 14 mills. All but 
one (the An Pu Mill, which is Japanese owned) are Chinese. 
The monthly capacity ranges from 31,500 pieces to 17,100 
pieces. Approximately small mills up the river, whose names 
are not given, produce an estimated 27,000 pieces a month, 
for a total of 366,000 bean cakes per month). Bean oil mills 
of Newchwang (8 mills. The largest {Kodua, probably 
Japanese owned} monthly capacity is 150,000 pieces of bean 
cake, the smallest is 27,000, and the total monthly capacity is 
564,000 pieces of bean cake).
 Oil factories in Japan and their capacities (Two tables 
shows: Name of mill. Principal oil produced. Monthly 
capacity in both Cases and Long Tons. In Table #1, four 
companies make [soy] bean oil: Suzuki 36,000 cases. Hirano 
Daizu Kogyo 7,000 cases. Abe Bean Cake 6,000 cases. 
Kashiwabara Oil Mill 1,500 cases. Suruga {Tsuruga} Oil 
Mill 1,000 cases. In Table #2, seven companies make [soy] 
bean oil: Nippon Yusho Rongyo 8,000 cases. Matsushita Oil 
Mill 7,000 cases. Yokohama Bean Cake 7,000 cases. Maruju 
5,000 cases. Oguri 4,000 cases. Kairyo Bean Cake 3,000 
cases. Tohyo {Toyo} Oil Mill 3,000 cases. The difference 
between the two tables is unclear. Of the 5 different types 
of oil made from seeds in Japan, #1 is [soy] bean oil 3,182 
long tons. #2 is cocoanut oil 2,267 long tons. #3 is rape seed 
oil 1,467 long tons. #4 is cotton seed oil 534 long tons. #5 is 
peanut oil 100 long tons).
 Method of manufacture. The contents of soya beans. 
Future of milling industry. How the war affected soya bean 
trade (incl. unsuccessful attempt by Suzuki & Co. to corner 
the bean cake market). How the soya bean is marketed. How 
the beans change hands. Selling bean products on exchange 
(produce exchanges are located at Harbin, Changchun, 
Kaiyuan, and Dairen; in June 1913 Japanese offi cials set up 
the Dairen Staple Products Exchange and Dairen Trust and 
Guarantee Company to control unscrupulous speculators). 
The fl uctuating money market. The bean market 1917-1918. 
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Transportation of beans. Preparing soya beans for ocean 
shipment. Containers for oil. Trade policy of the Japanese. 
Trade control of beans and bean products. How to buy beans 
for the Government.
 Page 32: “Speculation. The attempt of Suzuki and 
Company to corner the bean cake market. This began in the 
summer of 1917, and extended through the present time. The 
bean cake is one of the principal fertilizers in use in Japan 
and Suzuki and Co. made a wrong guess as to the size of the 
bean crop and the stocks and undertook to corner the market. 
In order to maintain the corner it was necessary for Suzuki 
and Co. to enter the market and buy beans heavily. This led 
to a frenzied speculation on the part of all the members of the 
trade at Dairen which shot the prices of beans and beancake 
up to exorbitant fi gures. The attempt to corner the market 
failed because of two main factors: A. The price of fertilizer 
was beyond the reach of the Japanese farmers and they 
refused to purchase in the usual quantities. B. The stock of 
soya beans on hand in Manchuria proved unusually large due 
both to the large crop and to the accumulated surplus which 
ordinarily would go to Europe.”
 Page 43 notes: “Without doubt Mitsui and Co. handle 
the greatest quantity of bean oil and possibly beans, at the 
present time. Suzuki, Kodera, Yoko, T. Yuasa Masuda, and 
the Nisshin Oil Mills comprises the principal Japanese 
fi rms. They do an all Manchurian business. In Dairen the 
fi rm of Thomson and Hannan is the largest foreign buying 
fi rm; they are closely associated with Vassard and Co. 
In North Manchuria, (another name for the Danish East 
Asiatic Company) Danish Soshin Brothers Russian and 
Klemantaski-Bates and Co. British are the chief competitors 
of the Japanese.”
 Tables show production, exports, movements, and 
chemical composition of soy beans, bean cake, and bean oil.
 Note: According to Manchurian expert David Wolff of 
Princeton University, Holman originally went to Russia with 
John Stevens (an American railway builder), to work for the 
Russian railway system to help the war effort (1917). After 
the Russian Revolution in 1917, he stayed on under Stevens 
to work for the technical board of the Interallied Railway 
Corps headquartered in Harbin. Address: USA.

1344. Abderhalden, Emil; Schaumann, H. 1918. Beitrag zur 
Kenntnis von organischen Nahrungstoffen mit spezifi scher 
Wirkung [Contribution to an understanding of organic foods 
with specifi c effects]. Pfl uegers Archiv fuer die Gesammte 
Physiologie des Menschen und der Tiere 172:1-274. See p. 
190-93, 212-14. [Ger]
• Summary: Discusses the nutritional value of soybeans. The 
section titled “Investigation with soybeans (No. 22)” (p. 190) 
describes how, for 5 weeks in 1916, three 3 healthy pigeons 
or doves (Tauben) were fed ground yellow soybeans and 
soybean meal. One dove gained weight and two doves lost 
weight, but all remained healthy.

 The section titled “Investigations with soybean 
preparations” (p. 191-93) describes the preparation of 
fi ve fractions: 1. Acetone extract. 2. Alcohol extract 
(phosphatide fraction). 3. Alcohol extracted soybean meal 
precipitated with hydrochloric acid. 4. No. 3 digested with 
pepsin enzyme. 5. The extracted residue. Then. briefl y, fi ve 
experiments with pigeons/doves, each of which uses one of 
the extracts.
 On pages 212-23 are two short sections on soybeans and 
soybean preparations (incl. those made with fi nely-ground 
soybeans and sodium hydroxide, hydrochloric acid, and 
phosphoric acid). Address: Aus dem physiologischen Institut 
der Universitaet Halle a. Saale, Germany.

1345. Crevost, Charles. 1918. Plantes oléifères de 
l’Indochine [Oil-bearing plants of Indochina]. In: Congrès 
d’Agriculture Coloniale, Gouvernement Générale de 
l’Indochine. 1918. Hanoi-Haiphong: Impr. d’Extrême-Orient. 
57 p. Series: Hanoi No. 6. See p. 26-27. [100* ref. Fre]
• Summary: Following an overview, the various oil-bearing 
plants are described in detail, organized by family. The 
section on Soja (p. 26-27) states: Indigenous names in 
Cochin China, Annam and Tonkin: Dau nanh, Dau tuong. 
Cambodia: Sandek sieng. China: Teou [dou]. Japan: Daizu 
mame. The plant is widely cultivated in Indochina for its 
seeds which, although not consumed directly as food, are 
used nevertheless to make various other foods: cheeses (dau 
phu and dau oc [tofu]), and a condiment sauce [soy sauce] 
(tuong).
 In Indochina there is only one variety of soybean, which 
has oblong yellowish-white seeds, slightly fl attened, more or 
less large according to its place of origin, whereas in China 
and Japan soybeans come in various colors and colorations.
 The best seed in the colony come from Cambodia and 
the province of Lang-son in Tonkin.
 It is well known that soy protein (graine de soja à base 
de caséo-sojaïne) serves as the basis for numerous food 
preparations; but the seeds are now most widely used in 
the manufacture of an oil, used for illumination [in lamps] 
or food; it tends to replace cotton oil in the soap industry, 
whereas soybean cakes (les tourteaux de soja) are considered 
excellent for use as a fertilizer or for fattening cattle.
 A table shows nutritional analyses of soybeans from 
three locations, conducted at the colonial garden of Nogent-
sur-Marne: Laos, Tonkin, and Manchuria. For each the 
moisture, protein, oil, carbohydrate, and mineral content are 
given.
 Also discusses: Peanuts (p. 25-26, with illustration 
facing p. 25, and 9 references), sesame (p. 29-30, with 
illustration facing p. 29), perilla (p. 30).
 Note the interesting phrase graine de soja à base 
de caséo-sojaïne, based on the work of Li Yu-ying near 
Paris, France. Address: Inspecteur des Services agricoles 
et commerciaux; Conservateur du Musée [Maurice Long] 
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agricole et commercial de Hanoi.

1346. Fruwirth, C. 1918. Die Sojabohne [The soybean]. 
Oesterreichische Garten-Zeitung (Zeitschrift fuer Garten und 
Obstbau, Vienna) 13(3):81-86. [Ger]
• Summary: (Continued): I had occasionally used such 
experiments in earlier years, and this year I saw a number 
of them at Prof. Baur in Potsdam in September, and they 
suggested that normal maturation was out of the question.
 In order to avoid mistakes, I expressly point out that I 
have no–including no single–soybean seeds to give away. 
After all, I gave up the later varieties after the attempts, the 
above-mentioned medium-early and early years, I have not 
been in line for several years, and from my soy cultivation 
years ago I sent the selective seed to Count Eltz’s domain 
Vukovar for further breeding and exclusive distribution for 
Hungary, in the previous year by the German Agricultural 
Society for Austria a Moravian domain for Austria and just 
now delivered to a job in Bavaria for Bavaria.
 I do not want to spread the cultivation technique again. 
For the garden it can be said that the soya can be treated in 
the same way as bush-beans (Buschfi solen), as far as those 
for the production of mature seeds are built there. In the 
early-ripening varieties soya, which in north and for garden 
arrangements, 20 cm row distance and 5 to 10 cm row 
spacing are appropriate for garden conditions, 30 cm row 
distance and 10 to 15 cm row spacing in the South-Austrian 
area. A distance of 50:50 cm is much too far with the early 
ripening, yet it is still possible with the late ripening, if one 
does not consider the area yield, but wants to obtain as many 
seeds as possible from each seed. In any case, the garden 
is protected against the most dangerous enemies of soy, the 
hares, but mice can also be quite damaging.
 When using the seeds of soya for human consumption 
so here, of course, only those are discussed, which is 
possible when cultivated on a small scale. All dishes made 
with milled, dehulled soybeans, with factory should be 
prepared from moderately defatted or non-defatted soybean 
meal, should be considered as little as the usual foods and 
ingredients in Japan, in which the soybean is made digestible 
by fermentation processes or as the vegetable milk, the 
diabetic preparations and the like.
 Germany had considerable amounts of soy in the 
country at the beginning of the war, as in recent years there 
has always been a very signifi cant import of soybeans for the 
purpose of oil production. The use of this stock for human 
consumption, which until then was common in Germany, 
was brought to the public attention in the Illustrierte 
landwirtschaftliche Zeitung (Illustrated Agricultural 
Newspaper) of 1914. Later, the soy was also used in German 
prison camps for nutrition, but, since the fat had come, in the 
form of defatted fl our. There was soy soup (30 g soy fl our, 60 
g potato rolling fl our, 5 g fat) and barley (roll barley), soup 
(50 g barley, 50 g soybean meal, 400 g potato, 10 g soybean 

oil, 5 g of spice).
 I have repeatedly used the remnants of the harvest that I 
have obtained for tasting and was quite satisfi ed with them. 
Anyone who does not trust seeds of legumes at all–presently 
such people are quite rare–will, of course, also reject 
soybeans. I could not determine why whole dry soybeans 
were so hard to cook. If the seeds were soaked in cold 
water for 12 hours, then they softened after about 2 hours of 
boiling, both when seeds of the last harvest were used and as 
those of the next-to-last harvest.
 Various ways of preparation were tried:
 Soybeans cooked in salt water: This preparation is the 
simplest possible; the seeds are boiled in salt water until they 
have softened, the taste of the beans is–at least to us–very 
pleasant. In order to make a mixed diet, we have enjoyed 
soybeans, which served as meat substitutes on meatless days, 
with red beetroot salad.
 Soybean salad: The soybeans, boiled until soft in 
salted water, while still warm, have a little vinegar poured 
over them. The fat content of soybean makes adding oil 
superfl uous, and other ingredients can be added as with other 
types of salad.
 Soy Puree (Sojabrei): The soybeans, boiled until soft 
in salted water, while quite hot, are driven through a sieve. 
At the same time, the digestibility of the food is increased, 
but much is lost in the way of nutritional value for human 
consumption, since the seed kernel is only imperfectly [sic] 
squeezed out of the shell. The porridge is then mixed with 
a little “burn-in” (Einbrenn; roux), after being ground with 
some of the water. Haberlandt has already shared an attempt 
by Professor Hecke, in which Soy Puree was enjoyed mixed; 
this dish is, of course, very good in taste and the low fat 
content of the potato here is an addition to the fat content of 
the soybeans.

Eingebrannte (burned-in) Soybeans: Prepared like 
eingebrannte green beans / French beans.
 Soya Soup: The soybeans, which are cooked very soft in 
salted water, are added to fl our which has been chilled with 
cold water or, if present, milk, followed by another boil.
 Soya coffee: As is the case with all leguminous seeds, 
soybean seeds can also be used to prepare coffee substitutes. 
These are at least as good for us in the Alps for producing 
such often used seeds of the narrow-leaved lupine as 
alkaloids and are good for human nutrition without using 
anything else; it may seem appropriate to use lupine seeds 
instead of soybean seeds as a coffee surrogate. The seeds are 
roasted in both cases like coffee beans; with lupine, some 
prefer to let the seeds stand in fl owing water for 24 hours to 
partially debitter them.
 Note: Translated (Dec. 2019; with a little help) by 
Google Translate–with our apologies Address: Prof.

1347. Gouin, Raoul. 1918. Alimentation rationnelle des 
animaux domestiques [Rational feeding of domestic 
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animals]. Paris: Librairie J.-B. Baillière et Fils. xi + 484 p. 
See p. 27, 275, 472. Illust. Index. 18 cm. Introduction by Dr. 
P. Regnard. [Fre]
• Summary: In Chapter 3, “Alimentary principles in 
vegetables,” the section on “Nitrogenous principles” contains 
a table (p. 27) which gives the nitrogen content of various 
feeds and the probable multiplier to convert percentage 
nitrogen into percentage protein. Under legumes: “Soja” 
contains 16.82% nitrogen with a multiplier of 5.945.
 In Chapter 4, “Industrial residues,” the section on 
“Residues of oil mills” has a subsection on “Exotic cakes” 
(Tourteaux exotiques) which states (p. 275): “Soya cake 
(Le torteau de soja) is a feed of the fi rst order, but it is not 
widely available.” Sesame cake and peanut cake, also both 
considered exotic, are described in much more detail.
 In a long table on the chemical composition of feeds, 
the section on leguminous seeds (p. 467-68) gives the 
composition of soybeans (Soja), and the section on oil cakes 
(Tourteaux oléagineux) (p. 472-72) gives the composition 
of soybean cake (Tourteaux de soya) and defatted soy fl our 
(Farine de soya déshuilée). For each it gives: Percentage 
of dry matter. Basic composition (percentage protein, 
fats, nitrogen-free extract, cellulose). Digestible nutrients 
(same four percentages). Nutritive coeffi cient. Digestible 
albuminous materials (%). Nutritive value (Valeur nutritive).
 Also discusses: Peanuts (p. 27, 232-33, 269, 276, 472). 
Lupins (p. 27, 173, 227). Linseed (p. 27, 232, 264). Gluten 
(p. 28, 266). Hemp (p. 267). Sesame (p. 268, 473). Almonds 
(p. 268, 472). Address: Ingénieur Agronome, Proprietaire 
Agriculteur, Marseille, France.

1348. Paerels, J.J. 1918. Soja [Soya]. In: Dr. K.W. Van 
Gorkom’s Oost-Indische Cultures. 1918. Amsterdam: J.H. de 
Bussy. 2nd ed. Vol. 2. Edited by Dr. H.C. Prinsen Geerligs. 
See p. 839-51. Figs. 285-86. [8 ref. Dut]
• Summary: This is a reprint of Paerels 1913. Contents: 
Origin and native land. The soybean plant: Botanical 
description (fl owers, seeds, fertilization, germination), 
types and varieties, geographical distribution. Cultivation 
of soybeans: General instructions for growing, planting, 
manuring, diseases and pests. Production, trade, and use: 
Tofu (Tao-Hoe), Chinese soy sauce (Tao-Yoe), soybean 
paste (Tao-Tjiong [a term, and perhaps a product, between 
doujiang and tao-tjo, Indonesian-style miso]), composition 
of the seeds and nutritive value (samenstelling en 
voedingswaarde). Photos show: Plants of a black variety 
(p. 840), and a white variety of soybeans (p. 841). Address: 
Netherlands.

1349. Shih, Chi Yien. 1918. Beans and bean products. 
Shanghai, China: Soochow University Biology Dept. 13 p. 
24 cm. [Eng]
• Summary: The author’s name in pinyin is probably Shi 
Jiyan. At the head of each section, the name of each product 

or type of bean is written in Chinese characters. Contents: 
Introduction by N. Gist Gee of the Dept. of Biology, 
Soochow Univ., China.
 Note 1. Soochow, also called Su-chou (formerly 
Wuhsien) is a city in southern Kiangsu (pinyin: Jiangsu) 
province, in eastern China, on the Grand Canal. Introduction 
and names of soy beans: Classical Chinese names, colloquial 
Chinese names, Latin names, and English name (Soja bean). 
Soy beans. The food products of soy beans. Bean curd (Cc). 
Tou fu koen. Po yeh. Yu tou fu [fried tofu]. Ju fu [fermented 
tofu]. Tsao ju fu [fried fermented tofu]. Ch’ing hsien ju fu. 
Tou chiang or bean sauce. Chiang yu. Bean ferment or tou 
huang. Bean Sprouts. Bean relish or tou shih [fermented 
black soybeans]. Bean oil.
 Note 2. This is the earliest English-language document 
seen (April 2013) that contains the term You tou fu 
(regardless of hyphenation).
 Beans (Four varieties of Phaseolus mungo var. radiatus: 
chidou = dark-red [azuki] bean, baichidou = white dark-red 
bean, lüchidou = green red bean, and lüdou = green [mung] 
bean): The food products from the green [mung] beans 
(lüdou): Bean sprouts, green bean congee or lu tou chou, 
green bean soup or lu tou tang, green bean pudding or lu tou 
kao and lu tou sha. The food products from the red [azuki] 
bean (quite similar to those made from the green [mung] 
bean): Congee, rice, pudding, tou sha.
 Hyacinth beans (Dolichos lablab; fi ve Chinese varieties 
/ names: biandou, baibiandou, qingbiandou, zibiandou, 
longzhao biandou). Asparagus beans [cowpeas] (Vigna 
catiang; four Chinese varieties / names: jiangdou, panxiang 
jiangdou, manli jiangdou, baimi jiangdou). The food 
products from Pien Tou and Chiang Tou. Medicine. Flowers 
and seeds of the Pai Pien Tou, the broad bean, windsor bean, 
or horse bean (Vicia faba); In China it has two names: (1) 
Ts’an Tou or silkworm bean, because it is harvested at the 
time the silkworm is making its cocoon; (2) Han Tou or cold 
bean, because it grows through the winter. The food products 
from Ts’an tou (broad bean): Bean shoot (tou miao), Ch’ing 
tou (as a vegetable), Ja tou (broad bean sprouts), Shien fan 
and fan bee (made from broad beans and mung beans), Tou 
sha. The section on the names of beans (p. 1) we will give 
the English name, Latin name, the classical Chinese names 
/ colloquial Chinese names, and an English translation in 
parentheses, as follows: (1) Soja bean, Glycine hispida: 
heidou / heidou (black [soy] bean), huangdou / huangdou 
(yellow bean), yangyandou / yangyandou (sheep eye bean), 
maliaodou / maliaodou (horse material / feed bean),–/ guguo 
qingdou (bone wrap green bean),–/ jiajia sandou (pod pod 
three bean), xiangsidou (mutually think bean) / xiaqngzhidou 
(fragrant branch bean),–/ bayue baidou (8th month white 
bean). Soja bean: Dolichos cultratus quedou (magpie bean) / 
equedou (chirp magpie bean). Soja bean: Phaseolus vulgaris 
baidou (white bean) / shui bai dou (water white bean),–/ 
shidou (fennel bean) (Note 3. shiluo means “fennel”),–/ 
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guashudou (melon ripe bean),–/ maquedou (sparrow bean),–/ 
niuta biandou (cow tread fl at bean),–/ yadou (sprout bean),–/ 
shijia xiangdou (ten family fragrant bean),–/ xifeng qingdou 
(west wind green bean),–/ shizi hedou (persimmon pit 
bean),–/ denglongdou (lantern bean).
 Note 4. The large title “Soy Beans” at the top of this 
table, the right column which says that the English name of 
each variety is “Soja bean,” and the next 8 pages which are 
only about soy beans, strongly indicate that all the colloquial 
names in this table refer to different varieties of soy beans. 
Moreover, all these colloquial names appear again on page 3 
in a table on planting and harvest times of different varieties 
of [soy] beans. The bottom half of the colloquial names 
are probably from different parts of China, since Dr. H.T. 
Huang (a soybean expert) has never heard many of these 
colloquial names before. The most puzzling question is: 
What are Dolichos cultratus and Phaseolus vulgaris doing at 
the bottom of the “Latin name” column? Dolichos cultratus 
is not listed on either of the two comprehensive taxonomy 
databases (GRIN and ILDIS, which include all past Latin / 
scientifi c names). Phaseolus vulgaris refers to the common 
bean, such as the kidney bean, pinto bean, navy bean, frijole, 
etc.
 2. Soy beans. “They were introduced into France during 
the reign of Ch’ien Lung about 1740 A.D. by a French 
Consul; into England in 1790, into Australia in 1875, into 
Germany 1881, and 1888 into America. They were known 
here from ancient times and were mentioned in the oldest 
books Pên Ts’ao Kong Mu, which were written by the 
Emperor Shen-nung in the year 2838 B.C., and the later 
Chinese Classics.”
 Note 5. This is the earliest English-language document 
seen (Aug. 2002) that treats Shen Nung as a real, historical 
fi gure, or that says the fi rst written record of the soybean 
appears in a book written by him. The information about 
that book is wildly inaccurate. The Bencao gangmu (The 
great pharmacopoeia), perhaps China’s most famous materia 
medica, was written by Li Shizhen (+1596). The above 
information, which is all wrong, has been cited again and 
again, down to the present day (2002), in connection with the 
supposed origin of the soybean.
 “Even during the ancient times they were considered 
by the people to be the most important of the cultivated 
leguminous plants.” Note 6. This is the earliest document 
seen (Aug. 2002) which states, incorrectly, that the date of 
Emperor Shen-nung’s book is 2838 B.C.
 “The methods of cultivation are as follows: In general 
all of the soja beans are planted in rows along the banks 
of canals and the boundaries of the fi elds, which separate 
the fi elds of one family from those of another, except those 
which are called oil beans or Eighth month white bean and 
Water white bean. These last are planted in large fi elds. 
The oil beans are planted early in June.” The method of 
cultivation, harvest, and threshing is then described in detail. 

A table gives the time of planting and harvest for 18 varieties 
of Chinese soybeans, grouped into 6 types by planting and 
harvest dates: (1) Plant in latter part of April, harvest in 
latter part of Sept.: Heidou (black [soy] bean), huangdou 
(yellow bean), maliaodou (horse material / feed bean), guguo 
qingdou (bone wrap green bean), jiajia sandou (pod pod 
three bean), xiangzhidou (fragrant branch bean). (2) Plant 
in early part of June, harvest in middle part of Sept.: bayue 
baidou (8th month white bean), shuibaidou (water white 
bean), maquedou (sparrow bean). (3) Plant in early part of 
July, harvest in early part of Oct.: equedou (chirp magpie 
bean). niuta biandou (cow tread fl at bean), shijia xiandou 
(ten family fragrant bean), xifeng qingdou (west wind green 
bean), shizi hedou (persimmon pit bean), denglongdou 
(lantern bean). (4) Plant in early part of April, harvest in 
early part of July: guashudou (melon ripe bean). (5) Plant 
in early part of April, harvest in latter part of July: shidou 
(fennel bean). (6) Plant in early part of April, harvest in latter 
part of June: yadou (sprout bean).
 The rest of the work concerns the food products of the 
beans, including a detailed description of how each is made.
 Note 7. This document contains the earliest date seen 
for soybeans in Australia or Oceania (1875). It is not clear 
whether or not these soybeans were cultivated in Australia; 
they may well have been. The source of these soybeans 
is unknown, as is the author’s source of information 
concerning that early introduction, 43 years before Shih 
wrote this booklet. He is the fi rst to give such an early date 
for the introduction of soybeans to Australia. Yet the date 
does not seem unreasonably early since there were 17,000 
Chinese in Australia by 1855 (see Australian Department 
of Immigration and Ethnic Affairs. 1985. “A Land of 
Immigrants”). Address: Biology Dep., Soochow Univ., 
China.

1350. Virginia Department of Agriculture and Immigration, 
Bulletin. 1918. Soy bean useful crop. May be utilized in 
greater number of ways than almost any other agricultural 
product. No. 126. p. 174-76.
• Summary: “In addition to its availability as a food, soy-
bean oil has found important uses in the markets of the 
world for making paints, varnishes, soaps, rubber substitutes, 
linoleum, waterproof goods, and lubricants. It is also used 
in the Orient for lighting and in the manufacture of printing 
ink. In Japan the soy bean forms one of the most important 
articles of food in use. It is one of the principle ingredients in 
the manufacture shoyu (soy sauce), miso (bean cheese), tofu 
(bean curd), and natto (steamed beans). The beans are eaten 
also as a vegetable and in soups; sometimes they are picked 
green, boiled, and served cold with soy sauce, and sometimes 
as a salad. A ‘vegetable milk’ is also produced from the soy 
bean, forming the basis for the manufacture of the different 
kinds of vegetable cheese. This milk is used fresh, and a 
form of condensed milk is manufactured from it. All of these 
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foodstuffs are used daily in Japanese homes, and for the 
poorer classes are the principle source of protein.”
 “An artifi cial milk like that manufactured in the Orient 
has been produced in small quantities in the United States, 
and recently a factory has been equipped to make this 
product.” Photos show: (1) Soy beans as a forage crop, 
arranged in stacks. (2) Lime spreader at work. Address: 
Virginia.

1351. Eddington, Jane. 1919. The Tribune Cook Book: Soy 
beans as human food. Chicago Daily Tribune. Jan. 12. p. B4.
• Summary: Miss Eddington fi rst got interested in the use 
of “soy bean fl our” in the human diet about 5 years ago 
when she “fi rst received samples of this fl our for a medical 
manufactory.” During these fi ve years “soy bean fl our has 
come into wide use in hospitals and homes. From being used 
in the United states to renew worn out soil and then for hog 
feed, the soy bean has come to be used largely as a food for 
those who have worn out kidneys, the diabetics.”
 “Soy bean cookery, especially the whole bean cookery, 
must be good, or the variety [of] vegetable meat contained 
in it is ruined, becoming as indigestible as white of egg 
cooked to a crisp.” The key is to cook the whole bean at a 
low temperature for a long time. “Baked soy beans must be 
cooked at least eight hours.”
 “In Washington [DC], the government experts used 30 
per cent soy bean fl our with 70 per cent of wheat fl our and 
called their product ‘a high powered bread.’” She then gives 
four wartime recipes for “Soy bean muffi ns.” Some call for 
“soy bean meal.” Note: This “meal” is probably soy bean 
fl our.
 “Used as a meat substitute:... The tofu, a sort of cheese 
which is fried in deep fat and used as a meat substitute, was 
exploited by the United States department of agriculture last 
year, along with other of the soy bean products...” She then 
cites (incorrectly): Morse, W.J. 1918. “The soy-bean industry 
in the United States.” Yearbook of the U.S. Department of 
Agriculture p. 101-11. For the year 1917. Then, from the 
section titled “Soy beans for human food,” she includes the 
recipes for “Soy-bean milk” and “Soy-bean cheese,” and 
the description of soy sauce. “Soy or shoyu sauce is a dark 
brown liquid prepared from a mixture of cooked and ground 
soy beans, roasted and pulverized wheat or barley, salt, and 
water...”

1352. Morse, W.J.; Hendrick, H.B. 1919. Illustrated 
lecture on soy beans. USDA Syllabus No. 35. 16 p. Jan. 23. 
Accompanied by 50 lantern slides. [16 ref]
• Summary: Discusses the increasing importance of soy 
beans in the United States. Contents: Introduction. Feeding 
value of soy beans: For sheep, for hogs, its use as pasture, 
silage, and hay. Value of soy beans other than for stock feed: 
Value of planting the beans for seed and for oil, use of soy-
bean meal as a fertilizer, soy beans and soy-bean meal as 

human food. Requirements for successful production: Soil 
and climate, soil preparation, fertilizers, inoculation, seeding 
and cultivation. Varieties: Mammoth, Guelph, Haberlandt, 
Tokio, Ito San, Medium Yellow, Manchu, Wilson, Peking, 
Black Eyebrow, Biloxi, and Barchet. Place in the cropping 
system: Mixtures, special rotation. Harvesting and storing: 
Cutting soy beans for seed, storing. Soy beans and cowpeas 
compared. The talk is accompanied by 50 lantern slides; a 
description of each is given in the Appendix.
 “Extensive tests are being conducted by the United 
States Department of Agriculture with soy-bean fl our in the 
making of bread. The fl our or meal can be successfully used 
as constituent for muffi ns, bread, and biscuits in much the 
same way as corn meal. In these various food products about 
one fourth soy-bean fl our and three-fourths wheat fl our have 
been found to be the proper proportions. When a special 
food of low starch content is desired, as for diabetic persons, 
a larger proportion of soy fl our is used and some form of 
gluten is substituted for the wheat fl our...
 “The green bean when from three-fourths to full grown 
can be prepared like green peas, or green Lima beans and 
compares favorably with these in palatability... Soy beans are 
now being sold on the market in the form of baked pork and 
beans. Several large canners are now putting up this product 
and the industry seems to be established on a permanent 
basis. In addition to other uses given, the soy bean has 
been utilized not only in the United States but in European 
countries as a substitute for the coffee bean. When roasted 
and prepared it makes an excellent substitute for coffee. In 
Asia the dried beans, especially the green-seeded varieties, 
are soaked in salt water and then roasted. This product is 
eaten after the manner of roasted peanuts” (p. 6-7).
 “Mixtures: Soy beans can be grown satisfactorily in 
combination with other crops, thus affording a greater 
variety and a larger yield of forage. A mixture of soy beans 
and cowpeas makes a very satisfactory hay. Soy beans may 
also be grown either for hay or ensilage in a mixture with 
sorghum. Sudan grass is also excellent for growing with 
soy beans, both the yield and the quality of the forage being 
improved by the mixture. Soy beans are more generally 
grown with corn, however, than with any other crop. This 
mixture is planted in different sections in various ways; 
namely, in alternate hills with the corn in the same row, in 
alternate rows of each, in alternate series of two rows of 
each, or broadcast in mixture... Mixed fi elds may also be 
profi tably utilized by pasturing to hogs. Early and medium 
varieties of soy beans are sometimes planted in between the 
corn rows at the time of the last cultivation. Silage made 
from a crop of corn and soy beans in combination is an 
excellent succulent feed. The larger late-growing varieties 
are most desirable for this purpose” (p. 11). Address: 1. 
Scientifi c Asst., Forage-Crop Investigations, Bureau of Plant 
Industry; 2. Specialist in Agricultural Education, States 
Relation Service, USDA, Washington, DC.
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1353. Daniels, Amy L.; McClurg, Nellie I. 1919. Infl uence 
of high temperatures and dilute alkalies on the antineuritic 
properties of foods. J. of Biological Chemistry 37(1):201-13. 
Jan. [13 ref]
• Summary: The authors used soy beans and other foods to 
demonstrate that cooking soybeans at a temperature of 120* 
or with an excess of sodium bicarbonate “(cooking soda)” 
causes no great destruction of the “antineuritic vitamine.” 
Tables and graphs (line curves) show experimental results. 
Address: Dep. of Home Economics, Univ. of Wisconsin, 
Madison.

1354. McCollum, E.V.; Simmonds, N.; Parsons, H.T. 1919. 
Supplementary relationships between the proteins of certain 
seeds. J. of Biological Chemistry 37(1):155-78. Jan. [17 ref]
• Summary: “It is well established that the proteins from 
different sources differ greatly in their values for the support 
of growth... The development of analytical methods for the 
approximate determination of several of the amino-acids 
which result from the hydrolysis of proteins led to the 
accumulation of evidence that there are great differences 
in the yields of the several cleavage products into which 
food proteins are resolved in digestion, and accordingly the 
conclusion was accepted that there probably existed marked 
differences in the nutritive value of the proteins of our 
several natural foodstuffs. This was demonstrated to be true 
for a number of isolated proteins by Osborne and Mendel” in 
6 articles published between 1911 and 1917.”
 Note: This is the earliest English-language document 
seen (Dec. 2015) that contains the term “isolated proteins” 
(or “isolated protein”).
 “The best proteins for the support of growth in the 
rat are those of milk and eggs. Meats likewise apparently 
furnish proteins of relatively high value (Osborne & Mendel 
1917), but these have not been suffi ciently investigated... The 
proteins of the cereal grains have approximately one-third to 
one-half the value of the proteins of milk for the support of 
growth or maintenance in the rat.”
 The proteins of the soy bean are distinctly better than 
those of the navy bean or the pea, but soy bean proteins 
appear to be no better for support of growth than are those of 
the cereal grains. The soy bean contains about three times as 
much protein as do the cereal grains and can be fed at high 
planes of intake without evidence of the presence of anything 
injurious, and therefore appears from the results of certain 
feeding experiments to be of excellent quality.” (Daniels & 
Nichols 1917; Osborne & Mendel 1917).
 From various studies “the deduction is warranted that 
when two or more natural foodstuffs, each of which contains 
proteins not possessing high values for the support of 
growth, are fed together, it is probable that they will in some 
degree supplement each other’s defi ciencies, because of one 
furnishing somewhat more of that amino-acid which in the 

other forms the limiting factor for the support of growth.”
 Cereal grains have a remarkable value as supplementary 
sources of amino acids for certain vegetable proteins, 
including soybeans. A graph (p. 172) shows weight gain by 
rats fed a diet that contained 9% protein derived from soy 
beans (6%), and fl axseed oil meal (3%). The main dietary 
ingredient was dextrin. The young rats in this group grew 
slowly and no young were produced. Address: Lab. of 
Chemical Hygiene, School of Hygiene and Public Health, 
Johns Hopkins Univ., Baltimore [Maryland].

1355. Shapleigh, Bertha E. 1919. The dish from which we 
get the most at least cost. Ladies’ Home Journal 36(1):42. 
Jan.
• Summary: Each civilized country has its stew, and these 
stews differ only in the seasoning, thickening and manner of 
serving... “The dish which we know as “chop suey” is not 
considered a national dish by the Chinese, but it is of course 
an adaptation of their stew. To make it strictly Chinese one 
must add bamboo sprouts and the ‘soyu’ [sic] or soy-bean 
sauce–the table sauce of China. When this sauce is used 
no other seasoning, not even salt, is needed. In India curry 
powder easily becomes the necessary fl avoring to make the 
stew East Indian.”
 In the middle of the page is a recipe for “American Chop 
Suey” with “1 pound of fresh pork” and “1 tablespoonful of 
soy-bean sauce.” “To this add the soy-bean sauce and water, 
cover closely, and cook for twenty-fi ve minutes. It may be 
necessary to add a little more water, but when ready to serve 
the meat and vegetables should be moist. Serve with a border 
of rice.” Address: Instructor and Demonstrator of Foods and 
Cookery, Teachers College, Columbia Univ. [New York City, 
NY].

1356. Balland, M. 1919. Hygiène alimentaire–Sur les soupes 
et potages militaires [Food hygiene–On military soups and 
potages]. Comptes Rendus des Seances de l’Academie des 
Sciences (Paris) 168(8):383-86. Meeting of Feb. 24. [2 ref. 
Fre]
• Summary: These soups are consumed by army soldiers. 
Many ingredients were used in soups during the last war 
[World War I], including various grains and legumes from 
different countries (such as chickpeas, soja, and voandzou 
[bambarra groundnuts]). Starting in 1915, because of an 
absence of indigenous haricot beans, the soybeans from the 
French colonies were used advantageously.
 “Despite the restricted supply of fats, the food value of 
the soups consumed by the French troops has not undergone 
the depreciations [decline] observed in similar German 
products.”
 A table (p. 385) gives the nutritional composition of 
two dry soups prepared in France under the control of the 
War Administration; one is made using regular beans (aux 
haricots) and the other using the soy bean (au soja). The 
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latter contains signifi cantly more protein (24.90% to 21.78% 
for soy vs. 14.26% to 19.25%). and fat (30.60 to 32.70% vs. 
14.42 to 33.68%). Address: France.

1357. Wiener Landwirtschaftliche Zeitung (Vienna). 1919. 
176 u. 177. Sojabohne [No. 176 and 177: Soybeans]. 
69(25):206. March 26. [Ger]
• Summary: M in M, Lower Austria (Answers to question 
62). In addition to the use of soybeans as human food, it 
can be used to produce a tasty oil, which, however, has the 
defect of a short shelf life; it is also used to make margarine 
and soap. Furthermore, you can bake a bread from the fl our 
(Mehl) of this seed, which has a favorable infl uence on the 
well-being of diabetic patients, and from the residues of 
the various products you can produce valuable feedstuffs, 
which due to their high protein and fat content and their easy 
digestibility of agricultural livestock is of great importance. 
So these residues serve as well as the grains in cooked 
condition for pork, sheep and beef fattening and the soybean 
could even be fed to dairy cattle with advantage. When it 
comes to feeding soy to chickens there is one real advantage; 
we have evidence of an increase in egg production. In the 
USA the seed is used in the crushed state except as fattening 
feed, and also with good results as a concentrated feed for 
work horses–H. König.
 The questioner should use this publicity for the 
cultivation of soybeans. There is, of course, a great demand 
for their seeds. Soybean production (Sojaproduktion) is of 
practical benefi t to all–H.K.
 Note: This is the earliest article seen (April 2020) in the 
AustriaN Newspapers Online (ANNO) database that contains 
the German word Sojaproduktion (soybean production). This 
word appears in 6 different issues of these newspapers from 
1919 to 2007.

1358. Le Mutilé de l’Algerie. 1919. “Ce qu’il faut savoir:” 
Utilisation du soja [Let it be known: Utilization of soya]. 
4(82):7. March 30. [Fre]
• Summary: A French-language extract from the following 
French-language document: Castet, M. 1918. Utilisation du 
soja [Utilization of soybeans]. Revue Horticole de l’Algerie 
22(10-12):160-61. Oct/Dec. Meeting of 20 Oct. 1918.

1359. Delaye, A. 1919. Contribution à l’étude sur 
“l’utilisation du soja” au point de vue de l’alimentation de 
l’homme [Contribution to the study of utilization of soybeans 
for human food and nutrition]. Revue Horticole de l’Algerie 
23(2-3):197-202. Feb/March. [2 ref. Fre]
• Summary: “The communication made by Mlle. Castet, at 
the time of your session of 20 Oct. 1918, interested us so 
much that we have tried, in turn, to study how one can use 
the soybean in a simple and economic manner, while making 
it lose its somewhat disagreeable taste.
 “M. Castet, our sympathetic Secretary General, has 

desired to put at our disposal a supply of soybean seeds that 
we can use for experimentation... The soymilk that we have 
obtained, mixed with coffee, tea, or chocolate, is not much 
different from animal milk. If you didn’t know in advance, 
you wouldn’t notice any difference. Lactescent soy fl our, 
it seems to us, has a brilliant future... The lactescent soy 
fl our, although relatively simple to make, will never become 
widely used by the general population, if I may say so, 
unless it can be mass produced. In order for housewives to 
make the fl our by themselves, they would need some special 
equipment. Furthermore, housewives are too busy to take the 
time to make it. So, to be accessible to the general public, 
it is essential that soy fl our be sold in all grocery stores. 
From there, packaged in either boxes or sacks, it will end 
up on the kitchen shelves. The package will effectively and 
advantageously display a cow, or a goat, or a conscientious 
dairy man.” Tables show compositional comparisons 
between soybeans and various foods. Address: Societe 
d’Horticulture, 11, rue de Metz, Alger (Algiers), Algeria.

1360. Theiss, Lewis Edwin. 1919. Getting the greatest food 
value out of your garden. Ladies’ Home Journal 36(3):47, 
50. March.
• Summary: “The war has emphasized the varying values of 
food as they have never been emphasized before.”
 “Now that peace has come the demand upon us for food 
is unexpectedly vastly increased–in fact, well-nigh doubled.”
 “Protein forms tissue. It is therefore essential for 
building up the muscles of the body and for repairing worn-
out tissues. The vegetables that contain the most protein are 
soybeans, dried lentils, dried peas, butter beans, dried Lima 
beans.”
 “Fats are stored in the body as fats and burned for fuel. 
The fat content of vegetables is limited. It is largest in soy 
beans, corn, butter beans, dried Lima beans, dried peas and 
dried lentils. All other vegetables contain less than one per 
cent fat.
 “Carbohydrates are transformed into fuel. They furnish 
the greater part of the energy in doing work. In this class 
we have in the order named: Corn, dried Lima beans, butter 
beans, dried peas, dried lentils, soybeans, fresh Lima beans, 
canned Lima beans, potatoes, fresh shelled peas, canned 
peas, salsify (cooked), French beans, savoy cabbage, 
cabbage, caulifl ower, tomatoes, sea kale (uncooked), 
spinach, scarlet-runner beans (stewed), Brussels sprouts, 
celery (uncooked), endive, asparagus, lettuce, vegetable 
marrow (uncooked), cucumber. All other well-known 
vegetables contain less than two per cent.
 “Mineral matter helps to form the bones and the teeth 
and to assist in digestion. Mineral matter is found in larger 
proportion in vegetables as follows: Soybeans, butter beans, 
spinach, savoy cabbage, Brussels sprouts and lettuce. The 
mineral content of other ordinary vegetables is less than one 
per cent.”
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 “According to leading authorities the calorie value per 
pound of different vegetable places them in this order (and 
this verifi es our preceding list): Soybeans, dried peas, dried 
Lima beans, dried lentils, fresh Lima beans, fresh shelled 
peas, potatoes, canned Lima beans, canned peas, sea kale, 
cabbage, spinach, vegetable marrow, asparagus, salsify, 
endive, savoy cabbage, red cabbage, tomatoes, lettuce, 
Brussels sprouts, celery and cucumbers.”
 “Protein is the most costly of all forms of food. It is the 
main food element in eggs, milk and meat. The three forms 
of steak-fl ank, rump and porterhouse have an average content 
of 16 per cent protein. Yet fresh peas have 7 and dried peas 
24.6 per cent protein, while fresh Lima beans have 7.1 and 
dried Limas 18.1 percent. Dried lentils contain a still higher 
percentage of this costly food element–namely, 25.7 per cent. 
Soybeans contain almost 33 per cent pure protein, while soy-
bean fl our has the remarkable content of 39.5 per cent. Butter 
beans contain more than 20 per cent. By increasing our use 
of beans, peas, lentils and other legumes, therefore, we can 
grow for ourselves foods that contain a greater percentage of 
protein than the highly concentrated foods.
 “Meats contain a large percentage of fats, while 
vegetables have but little fat, though corn contains nearly 3 
per cent. Here again the legumes come to the front. Dried 
peas have 1 per cent, dried Limas 1.5 per cent, butter beans 2 
per cent, while soybeans contain the remarkable proportion 
of 18 per cent.”
 “Furthermore, vegetables yield those mineral elements 
so necessary to our welfare. Again it is the legumes 
which contain the highest percentages of mineral matter, 
particularly the soybean. Yielding more protein, fat, 
carbohydrate and mineral matter than almost any other 
vegetables, it is no wonder the soybean is known in the 
Orient as the ‘poor man’s meat.’ It is easy to grow, a good 
yielder and should be extensively used.”

1361. Carnot, P.; Gerard, P. 1919. Action des injections 
intraveineuses d’uréase [The effect of intravenous injections 
of urease]. Comptes Rendus des Seances de la Societe de 
Biologie 82:391-96. Meeting of April 12. [Fre]
• Summary: Aqueous extracts of raw soy fl our (which are 
rich in the enzyme urease) were found to be lethal when 
injected into dogs. Ten parts of raw soy fl our were soaked in 
100 parts of cold water for 1 hour, shaking frequently; then it 
was fi ltered to obtain the opalescent extract, to which thymol 
was added as a preservative. Since these crude extracts were 
high in urease activity (have an “intense ureolytic power”), 
death was attributed to the urease. First, three experiments 
were conducted to demonstrate the stability of the enzyme 
diastase in dogs weighing 12-14 kg. Then, four experiments 
were conducted to measure the effects of urease on dogs 
of the same weight and to show its toxic effects. In one 
dog, for example, the urea (xanthydrol) level in the blood 
was measured before the injection, at three intervals of 30 

minutes after the injection, and after 24 hours; the amount 
of nitrogen excreted in the urine was measured at the same 
intervals.
 “Conclusions: 1. Urease is not destroyed in the organism 
and it can be measured in the circulating blood 90 minutes 
or less after the injection. In vitro, urea mixed with serum 
keeps its properties for at least 24 hours without changing its 
ureolytic power.
 “2. The liver seems to fi x urea; it has a clear ureolytic 
power after injection of the extract, and this power persists a 
certain time after death.
 “3. The soybean extract introduced into the organism 
hydrolyzes the urea in vivo as it does in vitro, producing 
toxic phenomena that seem to derive from its diastatic action, 
and which are not produced with the heated extract.
 “4. The simultaneous use of methods with xanthydrol 
and hypobromite has permitted us, in comparing the fi gures 
obtained, to follow the hydrolysis of urea and to estimate 
approximately the formation of ammonia.” Address: 
Laboratoire de Thérapeutique de la Faculté de médecine.

1362. Holland, J.H. 1919. Food and fodder plants. Bulletin of 
Miscellaneous Information (Royal Gardens, Kew) Nos. 1&2. 
p. 1-84. April 16. See p. 11-12. [5 ref]
• Summary: Great Britain imported large quantities of 
soy oil before World War I to make up for the shortage 
of cottonseed oil needed to manufacture soaps: 875,526 
hundredweight from Manchuria, 816,032 hundredweight 
from China, and 43,209 hundredweight from Manchuria. 
Note: A hundredweight is 112 pounds weight.
 “Considerable interest has been taken in the cultivation 
in England, but results of experiments made at Cambridge, 
Midland Agricultural College, South Eastern Agric. College, 
Wye, &c., go to show that no variety so far has been found 
that can be relied on to produce seed here.
 “In Japan and China they [soy beans] are largely known 
in the preparation of the sauce known commercially as 
‘Soy,’ and they make there a preparation used as a substitute 
for milk, and from this a food product call ‘Tofu,’ which in 
turn forms the basis of the bean cheeses of Japan. The meal 
[fl our] in this country is used in the manufacture of biscuits 
and in making a bread for special use in diabetes; but the 
principal use here is for the extraction of the oil of which the 
beans contain about 18 per cent., suitable for soap-making 
and in general as a substitute for cotton seed oil, the residue 
being a valuable cattle feed.
 Also discusses the adzuki bean (Phaseolus angularis, 
Wight). “This bean appears to have been coming into 
the market recently in quantity. Trade samples have been 
submitted to Kew for name as ‘Dainagon Azuki Beans.’” 
They are important human food in Japan, Korea, China, and 
Manchuria, cultivated for the purpose.

1363. Fruwirth, C. 1919. Anbau und Akklimatisation der 
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Soja [Cultivation and acclimatization of the soybean]. 
Wiener Landwirtschaftliche Zeitung (Vienna) 69(41):331. 
May 21. [Ger]
• Summary: An assembly that had been convened by the 
Imperial Committee for Plant and Animal Oils and Fats 
(Reichsausschuss für pfl anzliche und tierische Oele und 
Fette) met in late March of this year in Nuremberg with this 
matter as the subject of discussion. Since the course of it 
showed that there is thinking to continue pursuing the matter 
in Germany and inquiries are actively being made in Austria 
that concern the cultivation of the soybean (Sojaanbau), I 
would like to once again make some remarks on this subject. 
I once already very briefl y remarked about the soybean 
(Soja) in this journal. Namely, in 1915 I stated in an article 
entitled “On Spring Planting” (“Zum Frühjahrsanbau”) 
that under the present conditions, soybeans could more 
generally be planted with prospects for agricultural success 
only in the southern areas of Austria-Hungary. (Footnote: 
See Wiener landwirtschaftliche Zeitung, 1915, no. 13.) 
Later on, upon request, I had to come back in greater detail 
two more times in other publications to the possibilities 
for cultivation. (Footnote: See Nachrichten der deutschen 
Landwirtschaftsgesellschaft für Oesterreich, 1917, vol. 3, as 
well as Oesterreichische Gartenzeitung, 1918, vol. 3.) My 
remarks today are to follow the discussion of the individual 
indications that were made at the aforementioned assembly. 
Those indications referred to the study with the soybean 
harvest (Sojaernte) of 1918, to the results of the agronomic 
trials that were carried out in Germany in 1918, and to the 
problem of the acclimatization of the soybean in Germany.
 Note 1. Translated by Philip Isenberg (MM, CT), Long 
Beach, California.
 Note 2. This is the earliest article seen (April 2020) in 
the AustriaN Newspapers Online (ANNO) database that 
contains the German word Sojaernte (soybean harvest). This 
word appears in 15 different issues of these newspapers from 
1919 to 1945.
 The chemical study of the harvest, about which Dr. 
Gerlach reported, should also make a comparison possible 
in 1918 with the seeds which were [previously] studied and 
which were used at the same location. First of all, with the 
harvest it provided in general broad ranges for the content, 
which is not surprising since different varieties came into 
question, as did populations which for the most were the 
same but in fact had different compositions, as well as 
different locations. The fat content fl uctuated in the harvest 
from 16.3% to 21.35%, although in one sample it even sank 
to 12.4% and in another down to 9.8%, while for the most 
part it ranged around approximately 19% as the average. 
The protein content had the largest variations, with 32.20% 
and 44.3%, with most fi gures being around 37% and 38%. 
A rather unifi ed image of the mutual relationship of fat 
and protein in the seeds that were sown and the harvest 
was not expressed, not even the relationship which, as was 

mentioned, was often emphasized: an increase in the protein 
content did not appear to totally occur with a reduction in 
the fat content. The protein content also changed without a 
change in the fat content, and vice-versa.
 The harvest fi gures which the speaker Dr. Baumann 
provided according to the compilations from Prof. 
Kleeberger remained far below my expectations. And those 
expectations, as far as the soybean is concerned in Germany, 
are certainly not high ones, as emerges from all of my 
previous reports. Out of eleven places of origin with a total 
of thirty planting locations, yields were reported that varied 
from 2.004 to 5.140 metric hundredweight per hectare. Only 
with two varieties did the harvest exceed that with, in the 
highest case, 8.936 metric hundredweight per hectare. This 
highest yielding variety, which in the report is designated as 
late-maturing, is the one from which my strain of soybeans 
originates. Unfortunately, it is presently not on the market. 
A raising site for it, the Count Eltz Vukovar Domain (Graf 
Eltzsche Domäne Vukovar) in Slavonia [one of the four 
historical regions of Croatia] had already planted large areas 
with this strain, was plundered twice in the autumn of 1918. 
And the raising site in Bavaria does not yet have suffi cient 
quantities.
 Note: Croatia was in Yugoslavia at this time. This is the 
earliest document seen (May 2020) concerning soybeans in 
Yugoslavia, or the cultivation of soybeans in Yugoslavia. 
This document contains the earliest date seen for soybeans 
in Yugoslavia, or the cultivation of soybeans in Yugoslavia 
(May 2020). The source of these soybeans is unknown.
 In some locations, the soybean was compared with 
green beans (Fisole). Within that context, it was confi rmed 
for the green beans what I had explained: that in spite of 
the soybean’s high content in fat and protein, the yield per 
unit of area (Flächenertrag) in these substances can be 
exceeded by broad beans and green beans since the yields 
in seeds of the soybean in most of the areas in the central 
and northern parts of Central Europe are lower. I myself was 
not expecting yields that were as modest as resulted in the 
reported trials. According to the report in Hohenheim, from 
the higher yielding soybean varieties that were used, 12.10 
and 13.28 metric hundredweight of seeds were harvested per 
hectare, with 16.62 and 17.85 metric hundredweight of the 
lower yielding green beans. In Karlsruhe, a soybean yield 
of 7.5 metric hundredweight was in comparison to a green 
bean yield of 22.5 metric hundredweight, and in Malchow, a 
soybean yield of 3.48 and 4.69 metric hundredweight was in 
comparison to a green bean yield of 18.75 and 18.91 metric 
hundredweight (everything calculated from an area with a 
size of one are).
 Anyone, even an apostle of the cultivation of the 
soybean, will agree with what the report says, even if the 
higher nutritional value and feed value of the soybean 
are emphasized with respect to the green bean: But even 
in consideration of this circumstance, the results that are 
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present are still too unfavorable for the soybean. In contrast, 
how do the fi gures result in a brochure for the founding 
of a stock corporation for soybean cultivation (Sojabau) 
that farmers for Germany with 20 metric hundredweight 
can even hope to count upon a seed yield of 30 metric 
hundredweight per hectare with fi eld-based cultivation! 
Neither in Hohenheim on parcels that were 8 ares in size nor 
in Amstetten on partial plots that were 16 sq. meters in size 
did I achieve, when calculated per hectare, more than 16.6 
metric hundredweight per hectare. Thus far, I have assumed 
such a yield of 10 metric hundredweight for areas of Central 
Europe in which soybean cultivation is in fact still possible 
with early varieties, and for warmer areas and later maturing 
(langerlebig, literally “longer living”) varieties, a yield of 16 
metric hundredweight. In the one trial in which fi gures are 
provided, the straw yield is indicated in the report as high, 
with 23.6 and 32.2 metric hundredweight per hectare. I listed 
it as an average of 20 metric hundredweight. Since in many 
cases, the soybean consists of a newly introduced plant, I 
was always in favor of carrying out an inoculation with the 
proper nodule fungus (Knöllchenpilz) without, however, 
sharing the opinion that without the inoculation, a failure 
would necessarily occur. The results that were reported in the 
assembly therefore also concur.
 With the discussion of the question of acclimatization, 
Baumann distinguishes between the direct adaptation–
according to which the gradual change can be recognized 
that has its effect only with uniform material (a pure line) as 
well as through a changed location or changed cultivation 
rules–and the indirect one–which consists of a natural 
selection between forms of a population that have a different 
nature (verschieden veranlagt) which are brought about 
through the relationships of the location. Although he is 
of the view that for acclimatization, both paths are equally 
important, for our task, namely studying the acclimatization 
of the soybean and accelerating it through artifi cial 
interventions, the indirect adaptation will exclusively 
command our attention. But the direct adaptation is given 
great weight by the apostles of soybean cultivation. Through 
the continued cultivation under conditions of little warmth, 
it is supposedly to gradually adapt itself with a shortening 
of the growth period. But how incorrect this assumption 
is for practical success can also very well be recognized 
through the following fi gures, which are not suffi cient for 
a scientifi c answering of the question: the mass selection 
(Massenauslese) for early maturation from very early brown 
[Very Early Brown] matured in Hohenheim in the years from 
1902 to 1906 in 141, 129, 129, and 120 days. One of the 
pure lines of the simultaneous execution of the selection of 
individuals (Nebeneinanderführung von Individualauslesen) 
from the very early brown [Very Early Brown] and one line 
each from the black [Black] soybean and Soja d’Etampes 
in Waldhof-Amstetten in the years from 1910 to 1918, in 
number of days: (Continued).

1364. Bulletin Mensuel des Renseignements Agricoles et des 
Maladies des Plantes (Rome). 1919. Effets de l’inoculation 
et de la fumure sur le rendement en graines, leur composition 
et la formation des nodosités, chez le soya [Effects of 
inoculation and of fertilizer treatment on the yield of seeds, 
their composition, and nodule formation of soybeans 
(Abstract)]. 10(5):580. No. 575. May. [1 ref. Fre]
• Summary: A French-language summary of the following 
English-language article: Fellers, C.R. 1918. “The effect of 
inoculation, fertilizer treatment, and certain minerals on the 
yield, composition, and nodule formation of soybeans.” Soil 
Science 6(2):81-119. Aug.

1365. Chick, Harriette; Delf, Ellen Marion. 1919. The anti-
scorbutic value of dry and germinated seeds. Biochemical 
Journal 13(1):199-218. May. [16 ref]
• Summary: The authors are looking for ways to prevent 
scurvy among Indian soldiers. In 1912 Fuerst showed that 
anti-scorbutic stuff was developed in substantial quantity 
during the fi rst days of germination of various seeds. His 
experiments were based on a series of classical enquiries 
into experimental scurvy initiated by Holst at the University 
of Christiania [Oslo, Norway]. Fuerst fed sprouted barley, 
oats, peas, and lentils to guinea pigs. Fuerst also made the 
interesting observation that if germinated barley was dried at 
37ºC, the anti-scorbutic properties gained during germination 
were lost.
 In this experiment the authors fed sprouted green peas 
(Pisum sativum) and ordinary brown lentils (Lens esculenta, 
masoor dhal) to guinea pigs. The sprouted seeds were found 
to have anti-scorbutic properties, thus confi rming Fuerst’s 
observations. In addition, the sprouts were found to be 
slightly more effective than lemon juice in treating human 
scurvy patients. “A considerable portion of the anti-scurvy 
power generated in these germinated seeds is destroyed by 
boiling: cooking of these germinated seeds should therefore 
be as short as possible.”
 “It is, however, as a preventive of scurvy that the 
inclusion of germinated pulses in a human diet defi cient in 
fresh fruit and vegetables, is principally to be recommended, 
and so far no defi nite trials of this type have been reported. 
In many parts of the world there exists the practice of eating 
certain seeds in the germinated condition, although there 
is no suggestion that the anti-scorbutic value of such foods 
has been appreciated. In the Dutch Indies and Federated 
Malay States germinated beans or “tow-gay” [taugé, bean 
sprouts] are eaten raw as a common article of the diet 
[Grijns, 1901; Private communication, Birg.-Gen. Anderson]. 
In certain districts of China it is the custom to take part of 
the rice in the germinated condition and, especially in the 
north, beans are artifi cially sprouted for food in the winter 
[Report, 1885]” (p. 216). Tables and graphs (line curves) 
show experimental results. Note: The word “soy” is not 
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specifi cally mentioned. Address: Dep. of Experimental 
Pathology, Lister Inst. [England].

1366. Johns, C.O.; Finks, A.J.; Paul, Mabel S. 1919. The 
nutritive value of peanut and soy bean fl ours as supplements 
to wheat fl our. Science 49(1276):573. June 13.
• Summary: Paper read at Buffalo Meeting of the American 
Chemical Society, April 7-11, 1919. (Division of Biological 
Chemistry). Only an abstract is published:
 “Bread containing 75 per cent. wheat and 25 per cent. 
of peanut or soy bean fl ours, together with a suitable salt 
mixture and butter fat, produced normal growth when fed 
to albino rats. These diets contained approximately 18 per 
cent. of protein. Normal growth was also obtained when 
the total protein content of the diet was only 11 per cent. 
Controls were made by using wheat bread as the only source 
of protein and the growth was one third to two thirds normal, 
this diet containing 11 per cent. of protein. The investigation 
is still in progress.”

1367. Abderhalden, Emil. 1919. Studien ueber den 
Einfl uss der Art der Nahrung auf das Wohlbefi nden 
des einzelnen Individuums, seine Lebensdauer, seine 
Fortpfl anzungsfaehigkeit und das Schicksal der 
Nachkommenschaft [Studies on the infl uence of the type 
of diet on the health and well-being of an individual, its 
longevity, its reproductive ability, and the destiny of its 
offspring]. Pfl uegers Archiv fuer die Gesammte Physiologie 
des Menschen und der Tiere 175:187-326. June 17. See p. 
241-44. [18+ ref. Ger]
• Summary: The studies that are described below extend 
over a lifespan of eighteen years. The fi rst observations 
were made in the Physiological Institute of the University 
of Basel (Physiologische Institue der Universität Basel). 
The goal of the entire research was to follow the problems, 
which are also important in practical terms, with the 
condition of individuals, their lifespan, and their capability 
for reproduction on a very large [sample of] animal material 
according to the signifi cance of the type of diet. Furthermore, 
extended studies ought to provide information about whether 
harm that was caused as a result of the type of diet of the 
parents, or one of them, has an infl uence on the fate of the 
descendants. As proposed by my esteemed teacher Gustav 
Bunge, from 1897 to 1902 I carried out numerous studies on 
the composition of blood (footnote 1), of milk, and of the 
body of the newborn (footnote 2). And furthermore, with a 
large [sample of] animal material, I followed the infl uence of 
diet (footnote 3) and of mountain climate (Höhenklima) on 
the formation of blood (footnote 4) and in particular on the 
hemoglobin content of the blood.
 Note: Paragraph above translated by Philip Isenberg 
(MM, CT), Long Beach, California.
 Pages 241-44 discuss in tables the high biological value 
of soy proteins for growing rats. These experiments spanned 

a period of 18 years.
 A sample table is shown: Rat #90 (white, male). 
Experiment began 26 March 1915. Feed: soybeans 
(Sojabohnen). The 8 column heads are: (1) Trial day. (2) 
Body weight in gm. (3) Trial day. (4) Body weight in gm. 
(5) Trial day. (6) Body weight in gm. (7) Trial day. (8) Body 
weight in gm.
 The weight of the rat increased from 113 gm on day 1 to 
120 gm on day 229. The next day it died,
 Note: This is the earliest German-language document 
seen (Dec. 2020) concerning protein quality in connection 
with soy. Address: Aus dem physiologischen Institut der 
Universitaet Halle an der Saale [Physiological Inst. of the 
Univ. of Halle an der Saale].

1368. Birckner, Victor. 1919. The zinc content of some food 
products. J. of Biological Chemistry 38(2):191-203. June. 
See p. 198. [5 ref]
• Summary: Table 3, titled “Zinc content of various food 
products” shows that “Soy bean, dry” contain 0.12 mg/kg of 
zinc (fresh substance), or 0.33% of the soy beans’ ash. The 
soy bean has a very low zinc content compared to the other 
foods tested. For example (in mg/kg fresh substance): Wheat 
bran 139.2. Egg yolk 44.5 to 56.7. Corn (whole kernel) 
25.24. Milk 4.2. Address: Bureau of Chemistry, Dep. of 
Agriculture, Washington [DC].

1369. Good Health (Battle Creek, Michigan). 1919. How 
proteins differ. 54(6):363-64. June.
• Summary: “Modern science has made the interesting 
discovery that proteins are not simple compounds, but are 
highly complex bodies.”
 “The experiments of McCollum show that of all 
available proteins, the casein of milk is one of the very 
best. It is especially adapted to supply the defi ciencies of 
cereals. Hence the common practice of eating milk with 
bread and breakfast cereals is in exact accord with scientifi c 
principles.”
 “It is also of interest in this connection that the proteins 
of the soy bean, of the peanut, the almond and probably 
other nuts, are complete proteins, closely resembling the 
proteins of milk. In Japan and China, cheese [tofu] and a 
very palatable milk [soymilk] are made from the soy bean. 
The soy bean also contains the precious fat-soluble vitamin, 
although the peanut does not.”

1370. Good Health (Battle Creek, Michigan). 1919. Fruit in 
scurvy. 54(6):334. June.
• Summary: “An exclusive cereal diet soon gives rise to 
scurvy. A diet of soy beans, if exclusive, gives the same 
result, even when a suffi cient supply of fat soluble and water 
soluble vitamins is added; from which it would seem that 
scurvy is caused by a special vitamin which is not found 
in cereals and is destroyed by the various preservative 
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processes, salting, drying, canning, and even by keeping in 
the cold.”

1371. Guillin, R. 1919. Rapport sur les opérations effectuées 
au Laboratorie en 1917 et 1918 [Report on operations 
conducted at the Laboratorie in 1917 and 1918]. Bulletin 
de la Societe des Agriculteurs de France: Revue Agricole 
Mensuelle. June. p. 170-75. See p. 173. [Fre]
• Summary: This is a report on work done in the Laboratory 
of the French Farmers’ Society in 1917 and 1918. A table 
titled “Feeding products of good quality” (p. 173) gives 
nutritional analyses of concentrated animal feeds used during 
the war. These products are divided into four categories: 
Oilseed cakes, bran and milling residues, various vegetable 
products (incl. seaweed, kelp, whole chestnuts, husks of 
chicory {used as coffee}, and dried beet pulp), animal 
products (fi sh meal), and mediocre / poor food products 
(incl. rice bran, buckwheat bran).
 Under “Bran and milling residues,” soy bran (soybean 
hulls; son de pois de soja) has the following composition: 
Protein 9.90%. Fats 1.00%. Carbohydrates 32.09%. 
Cellulose 40.56%. Minerals 4.70%. Water 11.75%. Note: 
This is the earliest (and only) French-language document 
seen (Aug. 2006) that uses the term pois de soja to refer to 
soybeans. Address: Director of the Society’s Laboratory.

1372. Williams, C.B. 1919. Report of the Division of 
Agronomy. North Carolina Agricultural Experiment Station, 
Annual Report 41:22-35. For the year ended June 30, 1918. 
See p. 31-34.
• Summary: In the section on “Work in the improvement of 
crops at the experimental farms,” the subsection titled “At 
the Central Farm” states (p. 31): “Selections are being made 
to increase the yield and oil content of the Mammoth Yellow 
variety of soybeans, as well as for increasing the yielding 
powers of the Haberlandt and Virginia varieties. Work with 
the Mammoth Yellow variety was started in the fall of 1916 
when seed from 150 selected plants were saved from a fi eld 
near Tarboro. The oil content... of the original selections 
ranged from 15.6 to 22% of oil in the seed.”
 The section titled “Results of tests with varieties of fi eld 
crops” reports (p. 32-34) the results with soybean varieties 
which have performed best at different locations throughout 
the state. At the Mountain Farm (Swannanoa, Buncombe 
County): Haberlandt, Medium Yellow, Austin, Wilson Black, 
Virginia, Black Eyebrow. At the Piedmont Farm (Statesville, 
Iredell Co.): Mammoth Yellow, Tarheel Black, Haberlandt, 
Virginia. At the Central Farm (Raleigh): Mammoth 
Yellow, Tokyo, Mammoth Brown, Virginia, Tarheel Black, 
Haberlandt. At the Coastal Plain Farm (Rocky Mount, 
Edgecombe County): Mammoth Yellow, Wilson Black, 
Virginia, Haberlandt, Tarheel Black. At the Pender Farm 
(Truck Branch Station, Willard, Pender County): Mammoth 
Yellow, Wilson Black, Virginia, Tarheel Black. Address: 

Chief, Div. of Agronomy [Raleigh, North Carolina].

1373. Phelps, J.K. 1919. Re: Analysis of Japanese miso 
and bean paste conducted for Miss Margaret B. Church, 
Microbiological Laboratory. Letter to Miss B. [sic] Church, 
July 1. 1 p. Typed, with signature on letterhead.
• Summary: The products are designated White Miso, Red 
Miso, and Japanese Bean Paste [probably azuki bean paste]. 
Each was analyzed for percentage of moisture, total ash, 
protein, fat, sucrose (Clerget), reducing sugars as invert 
before inversion, reducing sugars as invert after inversion, 
crude fi ber. The Japanese Bean Paste “evidently contains 
agar-agar as the microchemical examination showed the 
presence of diatoms.” J.F.B. adds in a handwritten note: 
“This total ash is doubtless too low, probably heated too far.” 
Address: Chemist in Charge, Food Control Lab., Bureau of 
Chemistry, USA, Washington, DC.

1374. Carnot, P.; Gerard, P. 1919. Mécanisme de l’action 
toxique de l’uréase [Mechanism of the toxic action of 
urease]. Comptes Rendus des Seances de l’Academie des 
Sciences (Paris) 169(2):88-90. Meeting of July 7. (Chem. 
Abst. 13:3243). [Fre]
• Summary: Aqueous extracts of raw soybeans (from soy 
fl our, farine de soja) were found to be lethal when injected 
into dogs. Since these crude extracts were high in urease 
activity, death was attributed to the urease.

1375. Le Goff, Jean. 1919. Dosage de l’urée par la diastase 
de Soja [Dosage of urease by the diastase of soybeans]. 
Gazette des Hopitaux 92(44):685-86. July 24. [5 ref. Fre]
• Summary: In a preceding article (Gazette des Hopitaux, 
7 March 1911) I have stated that it would be possible 
to cultivate the soybean (le soja) in France and I have 
demonstrated the utilization of its seeds in diabetic diets. 
During my last stay in the United States, I was struck with 
the importance that soybean cultivation has had in that 
country for some years. The harvest of 1916 was so large that 
it was possible to divert 3 million liters of seeds to prepared 
canned foods (Morse, Yearbook of Agriculture, 1917).
 It is not surprising that the chemists of the New World 
are using the fi rst urease or diastase from soybeans in the 
determination of urea. The processes have been indicated 
successively by Marshall, Van Slyke and Cullen, then by 
Folin and Denis (J. of Biological Chemistry, 1916, XXVI, 
p. 505). Folin and Denis prepare a suspension using soy 
fl our. A. Grigaut and F. Guérin (Journal de Chemie et de 
Pharmacie, 16 April 1919) recommend preparation of an 
aqueous suspension of soy fl our according to the following 
formula: 1 gm sifted soy fl our (no. 45 sieve), 0.40 gm 
phosphate acid of sodium, and 100 gm distilled water–free of 
ammonia. Address: Paris.

1376. Morse, W.J. 1919. Re: Analyses and results of soy 
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bean variety tests suited for Indiana. Letter to Prof. C.O. 
Cromer, Indiana Experiment Station, Lafayette, Indiana, July 
24. 1 p. Typed, without signature (carbon copy).
• Summary: “Dear Mr. Cromer: I am enclosing herewith 
copy of analyses of varieties of soybeans grown at Lafayette 
in 1917. You will recall that we conducted rather extensive 
variety tests of soy beans for the purpose of fi nding varieties 
adapted to Indiana conditions, and having analyses made for 
the protein and oil content to learn of the high yield in oil 
sorts.”
 Location: National Archives, College Park, Maryland. 
Record group 54–Bureau of Plant Industry, Soils and 
Agricultural Engineering. Subgroup–Div. of Forage Crops 
and Diseases. Series–Correspondence with State Agric. 
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#7.
 Sent to Soyfoods Center by Jacob Jones of Purdue 
Univ., Aug. 1998. Address: Asst. Agrostologist, Bureau of 
Plant Industry, Washington, DC.

1377. Conley, Emma. 1919. A simple guide for planning 
meals. J. of Home Economics 11(7):310. July.
• Summary: A table titled “See that there is some food 
from each column in your daily diet” lists soybeans in the 
following columns: (1) Foods rich in protein: Complete 
protein. (2) Foods rich in mineral matter. (3) Foods rich fat. 
(4) Foods rich in sugar. (5) Substances which furnish bulk. 
Address: In charge of Home Economics Extension Div., 
Univ. of Wisconsin.

1378. Good Health (Battle Creek, Michigan). 1919. Are 
vegetarian races inferior? 54(7):372-74. July.
• Summary: “In the light of recent scientifi c discoveries, 
chiefl y the result of the labors of such men as Osborne 
and Mendel of Yale [Univ. in Connecticut] and McCollum 
of Johns Hopkins University, it is no longer possible on 
scientifi c grounds to claim any mysterious virtue for fl esh as 
an article of human diet.
 “Here are the simple facts now universally accepted 
by scientifi c men. Protein is protein, whether found in the 
animal kingdom or in the vegetable kingdom. Vegetable 
protein may be as easily digested and assimilated as animal 
protein, but there are two classes of protein, both animal 
and vegetable; namely, complete and incomplete proteins. A 
complete protein is one which contains everything necessary 
for building up the living structures of the body, or at least 
everything that protein can supply for this purpose. An 
incomplete protein is one which is lacking in one or more 
essential elements. Animal proteins as found in fl esh are, for 
the most part, complete. The proteins of vegetables, which 
exist in very great variety, are often incomplete;...”
 “There are, however, vegetables which contain complete 
proteins, such as the peanut, the almond, other varieties of 
nuts, and the soy bean; and besides these, milk and eggs 

furnish an abundance of animal proteins both complete and 
easily assimilable.
 “It is now universally conceded that meat is not essential 
as an article of diet. It is only necessary to have a suffi cient 
supply of complete protein, and this may be obtained from 
certain vegetables as well as from meat.
 “It may further be said also that milk and eggs are 
greatly superior to meat in the fact that they furnish vitamins 
and food lime [calcium], both of which are highly essential 
to the growth and development as well as the maintenance 
of the body. These are practically altogether lacking in 
meat, and Professor McCollum seems to be quite justifi ed 
in asserting that to cows’ milk and not to meat should be 
attributed any superiority claimed for meat feeders, for meat-
eating nations are also milk feeders.”
 Note: This is the earliest document seen (Dec. 2020) 
that uses the term “incomplete proteins” (or “incomplete 
protein”). The author states that soy bean is NOT an 
incomplete protein.

1379. Good Health (Battle Creek, Michigan). 1919. Greens 
essential to a complete dietary. 54(7):427-28. July.
• Summary: “The special purpose of the recent study 
by Osborne and Mendel was to ascertain the amount of 
greenstuffs necessary to furnish at least the minimum 
requirement of water soluble and fat soluble vitamins. In 
the feeding of rats they have demonstrated that a dietary 
containing a little more than 10 per cent of dried spinach 
provides a suffi ciency of both water soluble and fat soluble 
vitamins. This is true even when the spinach has been 
cooked. It was found that dried spinach contains twice as 
much of the essential water soluble vitamins as are found in 
whole wheat, dried eggs, soy beans or dried milk powder.”

1380. White, Horace L. 1919. The modifi cation of the 
composition of vegetable oils, with special reference to 
increasing unsaturation. J. of Industrial and Engineering 
Chemistry 11(7):648-51. July. Based on his 1919 PhD thesis, 
Univ. of Wisconsin, Madison. [22 ref]
• Summary: Contents: Introduction. Experimental. Action of 
light, heat and catalysis. Effect of heat and ultraviolet light. 
Conclusion.
 Conclusion: (1) “The process of germination and growth 
of soy beans up to a height of 8 to 12 cm., even under 
favorable conditions of growth, do not result in an increase 
of unsaturated acids in the ether extract from such plants. On 
the other hand, while there is a decrease in iodine number 
of the extracted material, this decrease is not as pronounced 
as is the case with some other oily seeds. The soy bean 
seems to maintain acids of a high degree of unsaturation 
for the metabolism of the young plant up to the stage of the 
formation of the fi rst set of leaves.
 “(2) Bacteria and enzymes exert a marked hydrolytic 
action on oils in the presence of suffi cient water, but in dry 
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oils their action is slight. They have no action tending to 
increase the unsaturation of oils. From a practical standpoint, 
because of their presence in oils and sediments of oil 
containers, the possibilities of their hydrolytic action should 
be carefully considered.
 “(3) The hydrolytic action of heat should be kept in 
mind in the sterilization of all fatty materials for bacterial 
culture purposes.
 “(4) Salts of some metals, in certain concentrations, 
at 37ºC. or in sunlight, act as catalyzers and increase 
hydrolysis, but they do not act to increase unsaturation.
 “(5) Ultraviolet light acting on oils and emulsions 
containing salts exerts a slight hydrolyzing action.”
 Tables: (1) Constants of the oil of soy beans germinated 
and grown in diffuse light. The fi ve columns are: (a) Oil 
constants: Weight, 100 beans, grams, Moisture, per cent. 
Ether extract (moisture free), per cent. Color of oil. Specifi c 
gravity. Acid number. Iodine number (three values). Fatty 
acids. Reichert-Meissl number. Unsaponifi able matter, per 
cent. Sterols, per cent. (b) Resting seed control. (c) Stage 1–
Germinated sprout ½ cm. long (d) Stage 2–Growth height 4 
to 6 cm. (e) Stage 3–Growth height 6 to 12 cm.
 (2) Constants of soy bean oil from beans grown under 
varying conditions. The fi ve columns are: (a) Description [of 
growing conditions]. (b) Ether extract (Dry basis) per cent. 
(c) Acid number. (d) Iodine number. (e) Iodine number fatty 
acids.
 (3) Effect of carbon dioxide on germination and iodine 
number. The 3 columns are: (a) Treatment, resting seed 
(control), carbon dioxide for 1 hour a day, 2 days, carbon 
dioxide for ½ hour a day, 6 days. (b) Extent of germination. 
(c) Iodine number, ether extract.
 (4) Oils inoculated with bacteria and kept at 38ºC. The 
7 columns are: (a) Treatment of sample; 8 treatments. (b-d) 
Acid number at once, 5 months, 18 months. (e-g) Iodine 
number at once, 5 months, 18 months.
 (5) Hydrolysis of oils kept at 37ºC. 50 gm oil emulsifi ed 
with 50 gm water containing 1 per cent gum arabic, kept at 
37ºC. The four columns are: (a-c) Acid number of sample, at 
beginning, 5 weeks. (d) Description of oil–linseed oil, corn 
oil, cottonseed oil, castor oil, soy bean oil (imported), soy 
bean oil (American No. 2).
 (6) Action of ultraviolet light on acid and iodine 
numbers of oils in the presence of catalysts. The four 
columns are: (a) Time of exposure, hours. (b) Treatment of 
sample. (c) Acid number. (d) Iodine number.
 (7) Effect of heat on acid number of high acid oil. The 
three columns are: (a) Days time. (b) Treatment of sample. 
(c) Acid number. Address: Univ. of Wisconsin, Madison.

1381. Bowers, William G. 1919. Some studies on the 
nutritive value of the soy bean in the human diet. North 
Dakota Agricultural Experiment Station, Special Bulletin, 
Food Department 5(13):278-328. Aug. Reprint of his 1919 

PhD thesis, Ohio State Univ. 28 cm. [65 ref]
• Summary: Contents: Part I: Introductory. Extent of 
production. Human food preparation made from the soy 
bean. Varieties and chemical composition. Character of the 
carbohydrates of the soy bean and its bearing on nutrition. 
Character of the fats of the soy bean and its bearing on 
nutrition. Character of the protein and its bearing on 
nutrition. Vitamines of the soy bean. Minerals of the soy 
bean. The soy bean compared to some other legumes 
used as human food as to fuel value and organic nutrients. 
Digestibility of soy bean products.
 Part II: Experimental part. The character of the materials 
used in the experiments. Digestibility of soy cake meal baked 
into bread. Digestibility of soy cake meal mush. A study of 
the nutritive value of the nitrogen free contents of the soy 
bean. Malt digestion. One per cent HCl [hydrochloric acid] 
extract (incl. pentosans, galactans, true cellulose). Milling 
of the soy bean: Composition of parts (incl. “the bran”), 
digestibility of the bran, the nitrogen-free extract, crude fi ber, 
physical effects of a diet solely of a mush made from the 
bran, the calcium oxide and phosphorus pentoxide content 
of the soy bran and soy meal. Toxic and disagreeable or 
unpalatable substances of the soy bean: Some investigations 
as to the possible poisons, location and elimination of the 
disagreeable and unpalatable substances (20 experiments, 
incl. soy and navy bean bran, benzine extracted soy and 
navy bean meal, alcohol extracted soy and navy meal, a 
steam distillation for the purpose of separating objectionable 
fl avor). Discussion of results. Summary.
 Introductory: Only within the last 35 years “has the soy 
bean been considered with much favor as a food for stock. 
Only within the last ten or fi fteen years has it met with any 
favor at all as a food for man” (p. 279). “Soy milk and soy 
milk products are being made in the United States now” 
(p. 280). “Roasted beans. Soy beans may be roasted in an 
oven or ordinary corn popper. They are heated until the 
beans are burst like popcorn. The beans thus roasted may be 
softened by immersing in a syrup while they are hot. This 
is said to make a wholesome candy. The roasted beans may 
be powdered and used as a salad dressing or employed as a 
substitute for coffee” (p. 281). “The fresh green beans, those 
that have been dried without being allowed to ripen thoroly 
[sic, thoroughly], or those that have ripened on the vine after 
the vine has been pulled show slight amounts of starch” (p. 
282).
 “Experimental part (p. 287): “In our experimental work 
we propose to inquire into the digestibility of soy cake meal. 
We shall then determine the digestibility of the different 
carbohydrates as found in a representative variety of the soy 
bean. After passing some of the beans thru a milling process 
we shall study the composition and digestibility of the meal 
and bran and determine their relative amounts of calcium and 
phosphorus, and locate any possible poisons or objectionable 
substances that my be present in either of these. This will 
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make it possible, then, to determine whether or not it would 
be profi table to carry on the milling process and eliminate 
certain products, or whether by the use of certain extractives 
we can get rid of the objectionable constituents.”
 Recalling the fact that “navy bean bran is so indigestible 
and is responsible for fermentation and discomforting gas in 
the digestive system, we were led to the effort to separate the 
bran and the meal of the soy bean and make determinations 
of each separately... we found the bran to constitute 8% of 
the whole bean.” The germ was 1½% and the remainder 
was cotyledon. “The bran consisted of very large fl akes. 
We had to grind it thru a burr mill three times before it 
would pass thru a twenty mesh sieve” (p. 301-02). The bran 
can be easily separated from the soy bean by milling. It is 
composed of about 37% crude fi ber and 43% nitrogen free 
extract. “Digestibility experiments on the bran showed that 
the nitrogen free extract, including the hemicelluloses and 
waxes, is about 84% digestible, which is much less than that 
of the whole bean. (p. 323).
 “In order to see what would be the physical effects 
of a day’s diet on the bran alone, we made three meals 
of 30 grams each for one day. Next day we were a little 
uncomfortable on account of a slight amount of gas in the 
bowels. We were a little weak and very hungry but not sick. 
The next day the stool was voluminous but not so very soft. 
The diet had neither a laxative nor a constipating effect that 
could be noticed” (p. 304).
 “In most of the Japanese foods made from the soy 
bean the disagreeable fl avor is avoided by the nature of the 
preparation made. These, of the most part, involve some 
sort of fermentation which changes the fl avor entirely. The 
Domestic Science Department of the Ohio State University 
[under the leadership of Dr. J.F. Lyman, with help on milling 
from Dr. Park of the Farm Crops Dept.], has carried on 
considerable experimentation making different preparations, 
combinations and extractions, as well as making use of 
different methods of cooking soy bean preparations, to avoid 
the disagreeable fl avor.”
 The calcium oxide content of the bran was found to 
be 0.8% and the phosphorus pentoxide content 0.27%. 
No salicylic acid was found in the bran, and no hydrogen 
cyanide or cyanates in the samples tested. There was no trace 
of tannin in the bran and only a slight trace of alkaloids.
 “As far as fl avor is concerned there is no point gained in 
removing the bran from either the soy bean or the navy bean. 
The beany fl avor and some of the disagreeable taste can be 
easily removed from the soy bean by steam distillation, but 
the disagreeable fl avor in the oil cannot be removed in this 
way.”
 Nineteen tables (all but one without captions) show 
compositional percentages of soy beans, and a summary 
of results. An illustration (line drawing; p. 297) shows the 
apparatus for extracting meal with 95% alcohol. Three bar 
charts (p. 316-18) gives a summary of experimental results.

 Note 1. Although this document was reprinted as a 
Special Bulletin by the Food Department of the North 
Dakota Agricultural Experiment Station, it has nothing to 
do with North Dakota per se, and makes no mention of 
soybeans being used or grown in North Dakota.
 Note 2. This is the earliest English-language document 
seen (June 2013) that mentions soy bran, which it calls “soy 
bran.” It is also the earliest document seen concerning the 
etymology of soy bran.

1382. Good Health (Battle Creek, Michigan). 1919. Lime 
and vitamins. 54(8):495. Aug.
• Summary: Lime and vitamins are very commonly defi cient 
in the diet. “Dr. Sherman, of Columbia University, asserts 
that half the American people are suffering from lime 
starvation. Probably an equal number are suffering equally as 
much from lack of vitamins.”
 “The wonderful soy bean is rich in lime, and also fairly 
rich in the fat-soluble vitamin.”

1383. Good Health (Battle Creek, Michigan). 1919. Why 
fl esh abstainers sometimes backslide. 54(8):442-55. Aug.
• Summary: “Benjamin Franklin tells us in his 
autobiography of marvelous benefi ts derived from a non-
fl esh dietary, which he was led to adopt by reading an old 
author on the subject, and confesses that his abandonment of 
the biologic regimen was purely an act of self-indulgence. 
In later years he suffered much from gout as a result of his 
errors in this direction, and by returning to abstemiousness 
became younger by several years.
 “Now that the principles of nutrition are better 
understood, there will probably be less backsliding than 
formerly.
 “With these facts in mind, it seems quite clear that meat-
eating may be simply an acquired habit which is perpetrated 
by example and custom rather than the result of a great 
biologic need. It must not be forgotten that the high caste 
Brahmins of India have been fl esh abstainers for a score or 
more of centuries, and they are today by far the fi nest people 
in India. They are intellectually and physically equal, if not 
superior, to the average European.”
 “A pint of milk included in an ordinary ration supplying 
the proper amount of energy, will suffi ce to supply the 
necessary amino-acids to meet all bodily needs. The same 
would be true if two or three eggs were eaten instead of 
the pint of milk. The peanut, the almond, and the soy bean 
supply rich sources of protein, which possesses the good 
qualities of milk protein. This is probably also true of other 
nuts.”

1384. Journal des Praticiens: Revue Generale de Clinique 
& de Therapeutique. 1919. Le lait de soja [Soymilk]. 
33(38):607-08. Sept. 20. [1 ref. Fre]
• Summary: This article in the “Food Hygiene” section notes 
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that the soybean [la soja] is a legume whose seeds are very 
similar to those of haricot beans or beans, but the contain 
more protein and fat, and less carbohydrates. For this reason, 
they have been recommended in diabetic diets. Soy bread 
has had little success. Presently, soymilk is widely used (see 
articles in Revue Horticole de l’Algerie by Mlle. Castet, Oct/
Dec. 1918, and by Delaye, March 1919).
 In 1914, a ton of soybeans from Manchuria sold for 202 
French francs in London [England]. Since 150-160 gm of 
soybean are suffi cient to make a liter of milk, the cost of the 
raw materials is only about 3 centimes. The labor could not 
be very expensive because the process is very simple. Thus, 
even with increasing freight rates, the actual cost of a liter of 
vegetable milk (lait végétal) is probably not more than about 
20 centimes.
 A brief description of the process soymilk making 
process is given. The fl avor is very acceptable. Suitably 
sweetened, it is also well accepted by infants.
 Mr. Delaye says that he has succeeded in removing the 
bad taste from soymilk, but he does not describe his process. 
According to Mlle. Castet, in all culinary preparations, 
as well as in side dishes or sweets, soymilk can entirely 
replace cow’s milk. We suppose that its use in the feeding of 
young infants would diminish their mortality rate, but this 
supposition has not yet been supported by facts.
 Mlle. Castet makes a cheese [tofu] with soymilk, using 
magnesium chloride as a coagulant. The taste is not bad, but 
rather tasteless. It should be sweetened. In the future, one 
can imagine an industry making various foods from soymilk 
curds.
 In the preparation of soymilk, that which remains in 
the fi lter [okara] is not without value. Mlle. Castet adds 
sweetener plus a little water and cooks it for an hour or less 
until it has the appearance and taste of almond pâte. It can 
be consumed as is or used in making pastry, such as almond 
pâte.

1385. Bulletin Mensuel des Renseignements Agricoles et 
des Maladies des Plantes (Rome). 1919. Digestibilité de 
la protéine fournie par les tourteaux de soya et d’arachide 
moulus; recherches aux États-Unis [Digestibility of 
protein supplied by soy-bean and peanut press-cake fl ours 
(Abstract)]. 10(7-9):837. No. 810. July/Sept. [1 ref. Fre]
• Summary: A French-language summary of the following 
English-language article: Holmes, Arthur D. 1918. 
“Digestibility of protein supplied by soy-bean and peanut 
press-cake fl ours.” USDA Bulletin No. 717. 28 p. Sept. 25.
 Note: This is the earliest French-language document 
seen (Sept. 2003) with the term tourteaux de soya in the title, 
used to refer to soybean cakes.

1386. Good Health (Battle Creek, Michigan). 1919. An 
important new discovery by Hindhede. 54(9):554-55. Sept.
• Summary: “A cable recently announced the completion 

by Hindhede of a research extending over a year and a half 
for the purpose of determining whether or not fats are an 
essential part of the dietary. Hindhede has long maintained 
that the addition of fats to ordinary foodstuffs is not 
essential, and, in order to test the question scientifi cally, 
he selected a vigorous young Dane and placed him upon a 
regimen consisting of bread, potato, vegetables, and fruits, 
excluding fats of all sorts, except, of course, the minute 
quantities of fat which are found in all vegetable foods. 
At the end of one year and a half, during which time the 
subject of the experiment adhered closely to the prescribed 
ration, it was impossible to discover any evidence whatever 
that the subject had been in any way injured by his dietary, 
or that his nutrition had suffered to any degree. The body 
possesses power to manufacture its own fat from the starch 
of vegetables and cereals and the sugar of fruits.”
 “It is possible, in fact, as shown by the observations 
of McCollum, that the chief function of fats is to supply to 
the body a special vitamin which is readily soluble in fat, 
but only slightly soluble in water. This vitamin, called by 
McCollum, ‘fat-soluble A,’ is found in abundance in green 
leaves, but is not generally found in animal or vegetable 
oils or fats. It is present, however, to some extent, in the soy 
bean. The absence of this fat gives rise to a peculiar affection 
of the eyes known as xerophthalmia, in which the eyelids 
and the cornea are affected to such a degree as to even lead 
to blindness, and in young animals, growth is prevented.”

1387. Phelps, J.K. 1919. Re: Analysis of Japanese 
White Miso conducted for Miss Margaret B. Church, 
Microbiological Laboratory. Letter to Miss M.B. Church, 
Oct. 8. 1 p. Typed, with signature on letterhead.
• Summary: This white miso product contained: Moisture 
19.18%. Total ash 6.70%. Protein 10.20%. Fat 2.72%. 
Sucrose–none. Reducing sugars as invert before inversion 
21.75%. Reducing sugars as invert after inversion 22.03%. 
Total acids (as acetic) 1.44%. Starch (diastase method) 
3.59%. Alcohol–none.
 “Microchemical of whole sample showed the presence 
of a little starch although whole rice kernels were found.”
 Margaret Church adds in a handwritten note: “Shiro 
(white) miso–fi nest grade, rec’d [received] from A. 
Takahashi summer of 1919.” Address: Chemist in Charge, 
Food Control Lab., Bureau of Chemistry, USA, Washington, 
DC.

1388. Good Health (Battle Creek, Michigan). 1919. 
Booming the goober. 54(10):582-83. Oct.
• Summary: “In the South the peanut is known as the goober. 
According to the U.S. Department of Agriculture the peanut 
crop has increased in nine years from an acreage of less than 
900,000 acres to 4,000,000, with a value of $150,000,000.
 “The department urges the use of peanut fl our as an 
addition to wheat bread. The protein of the peanut is of 
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superior value, equal to that of milk, and increases the value 
of the protein of wheat, which is an incomplete protein. In 
this respect the peanut serves much the same purpose as 
cow’s milk, and is much superior to meat.
 “The peanut and its distant relative, the soy bean, are 
destined to hold an important place in the national food 
resources of the future.”

1389. Good Health (Battle Creek, Michigan). 1919. Soy 
bean milk. 54(10):618-ZZ83. Oct.
• Summary: “It is well known that many thousands of tons 
of soy beans have been imported into this country for the 
sake of the contained oil, which is used in the manufacture 
of soap, margarine, etc. More important, perhaps, from the 
alimentary point of view is the fact that it can be used to 
yield a substitute for cow’s milk, which closely resembles 
the latter both in composition and properties. The method 
of preparation is very simple: Five ounces of the beans are 
soaked overnight in a quart of cold-water: they are then 
coarsely ground, mixed with the water in which they have 
been soaking, and fi ltered through muslin. The result is a 
milky fl uid with a rather strong smell of haricot bean, which 
disappears after it has been raised to the boiling point. It 
closely resembles milk, contains 3.13 per cent casein and 
9.89 per cent fats, but lacks carbohydrates. Cheese [tofu] 
can be prepared from it, 120 gms. of the bean yielding 184 
gms. of cheese. The residue after making milk [okara] can be 
worked up into diabetic biscuits–British Medical Journal.”

1390. Tucker, Mary E. 1919. Analysis of soya bean oil for 
refi ning loss. Cotton Oil Press 3(6):41. Oct.
• Summary: Gives technical details, laboratory practice, 
and fi ndings based on hundreds of analyses of refi ning soya 
bean oil at Falkenburg & Co., Seattle, Washington. During 
the analyses, various solutions of sodium hydrate were used 
to neutralize the free fatty acids. Few of the oils worked 
with contained over 2.0% free fatty acids; most contained 
0.9 to 1.5%. The moisture average 0.08 to 0.15%. Use of 
large amounts of sodium hydrate gave large refi ning losses. 
The author presents the case for an alternative method of 
analysis, using 300 grams of oil, when the amount of the 
sample is limited, as sometimes unavoidably happens. 
Address: Analytical Chemist, Falkenburg & Co., Seattle, 
Washington.

1391. Satow, Sadakichi. 1919. Process of manufacturing 
vegetable proteid substances. U.S. Patent 1,321,479. Nov. 
11. 3 p. Application fi led 25 Nov. 1916.
• Summary: This patent is quite similar to the author’s 
U.S. patent 1,275,308, patented Aug. 13, 1918, but it is 
somewhat longer. “The object of the invention is to provide 
vegetable proteid substances of improved quality and a 
simple, effi cient and economical process of manufacturing 
the same... for use in the manufacture of celluloid-like 

substances, linoleum-like substances, lacquer, varnish, 
artifi cial rubber, artifi cial leather and the like.” The main 
raw material used is “the soja bean,” which is placed in a 
revolving cylinder and the outer skin removed (to produce 
a light-color fi nished protein). It is crushed between rollers 
and the oil is removed by a solvent, such as benzin. When 
removing the benzine from the crushed mass, the use of 
moisture and high temperatures should be avoided; use either 
dry air of moderate temperature or a vacuum, keeping the 
mass below 40ºC and circulating the air through a condenser 
to remove the solvent. The resulting “meal,” which should 
be light in color and have a pleasant odor, is placed in a 
suitable vessel and treated with an alkaline solution, such as 
a dilute solution of caustic or carbonated alkali or ammonia. 
The resulting liquid containing the proteids together with 
impurities may be further purifi ed (by fi ltration or centrifuge, 
etc.) or subjected to direct precipitation using lactic or acetic 
acid. The precipitate is allowed to settle and the supernatant 
liquid is drawn off. The precipitate is then pressed into cakes; 
if desired the cakes may be dried and powdered. The result is 
“refi ned proteid,” which may be employed as a food material 
or used in the manufacture of a great variety of non-food, 
industrial products. “It is easily rendered transparent, is 
adhesive, and can be easily molded into permanent shape.” 
Address: Sendai, Japan.

1392. Satow, Sadakichi. 1919. Process of manufacturing 
vegetable proteid substances. U.S. Patent 1,321,480. Nov. 
11. 3 p. Application fi led 25 Nov. 1916.
• Summary: This patent, based on “the soja bean,” is very 
similar to the author’s U.S. Patent No. 1,321,479. Address: 
Sendai, Japan.

1393. Le Goff, Jean. 1919. Le soja: Un aliment précieux pour 
diabétiques [The soybean: A valuable food for diabetics]. 
Gazette des Hopitaux 92:1120-21. Nov. 18-20. [3 ref. Fre]
• Summary: “In two preceding articles in this journal (22 
May 1910 and 7 March 1911) I have called attention to the 
use of soya in diabetic diets, I have demonstrated that it is 
to cultivate this plant in France, and I am hopeful that some 
day there will be interest in cultivating the soybean as a 
garden vegetable.” In the United States the soybean is being 
introduced to many states under the direction of Mr. W.J. 
Morse, who has also written various bulletins dedicated to 
the study of the soybean, its cultivation and usage.
 From the viewpoint of food, the soybean has been 
neglected up until the present. However I noticed in the New 
York Herald (May 1916) the name of this seed among the 
substances that the Germans have fed to our poor prisoners 
of war. And these soybeans came from France!
 “Here, in effect, is what one reads in the Journal de 
Genève on Thursday, 10 August 1916, page 6, 1st edition. 
“Export of soybeans.” Berne (Switzerland): “The Nouvelle 
Gazette de Zurich, in its issue no. 1238, has published the 
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following note: ‘We have said that Mr. G. Liechti, in Zurich, 
is the importer from France of 2,000 railway cars (wagons) 
of soybeans. At a later date, these soybeans were re-exported 
to Germany. He submitted to us the fi le of this case in which 
the press took such great interest.’” Note: These soybeans 
were probably not grown in France (or even Europe), but 
rather imported to France from East Asia.
 “We would like to know what the role of our Minister of 
Blockade (Ministère du Blocus) has been in this affair, which 
I brought to their attention.
 “Food uses of the soybean.–The soybean can be used in 
either the dry or fresh state. To date, it has been used only in 
the dry state in Europe: (1) As a fl our, with which one can 
make biscuits, pastries, and bread. (2) As an edible oil. (3) As 
a vegetable milk with which one can make a cheese [tofu], 
that can be consumed fresh, dry, smoked, or fermented. (4) A 
coffee substitute, after roasting.
 “In the fresh state, the soybean is rarely used because 
agriculture does not take enough interest in this plant, 
which not only fertilizes the soil by fi xation of atmospheric 
nitrogen, but also furnishes forage and an edible seed of 
the fi rst order. This is the vegetable of choice for those with 
diabetes mellitus.” Soybeans harvested fresh in France are 
very easy to cook–quite unlike dry soybeans. A table shows 
the chemical composition of 3 samples of dry soybeans.
 Two photos by Dr. Le Goff show: (1) A mature soybean 
plant with pods, harvested in the suburbs of Paris; it bears 38 
pods containing 90 soybean seeds. (2) A portion of the roots 
of a soybean plant with nodules. Address: Dr.

1394. Chevalier, Aug. 1919. Culture et valeur alimentaire des 
principales légumineuses tropicales [Cultivation and food 
value of the principal tropical legumes]. Bulletin Agricole de 
l’Institut Scientifi que de Saigon 1(11):330-42. Nov. See p. 
331. [2 ref. Fre]
• Summary: The section titled “Soja” (p. 331) states that this 
plant is fi rst among all legumes in terms of nutritional value. 
In Indochina, the soybean is cultivated mainly in Tonkin 
[later named North Vietnam] and Cambodia. None of these 
soybeans are exported. The Chinese in Cholon (located just 
southwest of Saigon) use them to make sauces, cheeses, and 
a sort of vegetable casein which is sold at all of the Annamite 
[later South Vietnamese] grocery stores. During World War 
I, soy fl our was mixed with wheat fl our in a 1:3 ratio for 
making bread.
 “The soybean contains 40% protein and 20% oil, 
whereas our European beans contain only 20% protein and 
2% oils. Products based on soya can therefore contribute to 
a good diet.” A table titled “Composition of the principal 
leguminous seeds of Indochina with their humidity” (p. 338) 
gives analyses for three soybean samples, from Yunnan, 
Langston (Tonkin), and the Delta (Tonkin).
 Also discusses Bambara Peas (Pois Bambara) (p. 332), 
peanuts (p. 332-35), azuki beans (Phaseolus angularis; p. 

334, 339).

1395. Good Health (Battle Creek, Michigan). 1919. The 
growth-promoting vitamins. 54(11):645. Nov.
• Summary: “The foods which promote growth are the green 
parts of plants, milk and eggs. These foods contain a special 
vitamin soluble in fats, to which their peculiar property is 
due. The soy bean also contains this element, and naturally 
all dairy products. It is for this reason, as shown by Osborne 
and Mendel, a few years ago, that butter is preferable to lard 
and other animal fats, as well as vegetable oils.”

1396. Lindsey, J.B.; Haskins, H.D.; Smith, P.H.; Beals, C.L. 
1919. Compilation of analyses. Massachusetts Agricultural 
Experiment Station, Special Bulletin. Nov. 101 p.
• Summary: In the section titled “Composition and digestible 
ingredients...” by J.B. Lindsey, P.H. Smith, and C.L. 
Beals (p. 4-29) are three long tables: Table I (p. 6-23) is 
“Composition and digestible ingredients in cattle feeds.” In 
the subsection on “Green fodders,” soy beans (early white 
[Early White], medium green [Medium Green], medium 
black [Medium Black], late) are mentioned under legumes 
(p. 9), mixed and miscellaneous (p. 11, corn and soy beans), 
silage (p. 13, corn and soy beans, millet and soy beans). In 
the subsection on “Hays and coarse dry fodders,” soy beans 
are mentioned under straw (p. 16), legumes (p. 17, “soy 
bean hay”), and concentrated feeds (p. 18, “soy beans, soy 
beans–meal, soy beans–medium green, and soy beans–oil 
cake meal).” A typical analysis of the latter (ground cake/
meal) is: Water 8%, protein 41.6%, fat 8.6%, nitrogen-free 
extract 31.6%, fi ber 4.8%, and ash 5.4%. Also analyzes 
foxtail millets (C. italica) and broom-corn millets (Panicum 
miliaceum), barnyard millet (Panicum crus-galli), and pearl 
millet (Pennisetum spicatum) (p. 6-7), alfalfa, cow peas, 
“horse or broad bean (Faba vulgaris), corn gluten feed 
(before and after 1910), peanuts, peanut bran and germ, 
peanut oil cake meal, sesame oil cake meal, wheat gluten 
fl our and meal.
 Table II (p. 24-28) is “Fertilizer ingredients in cattle 
feeds and dairy products.” Soy beans are mentioned on pages 
24-27 under green fodders, silage, hay, and concentrated 
feeds. Also analyzes yellow and white lupine, red and white 
adzinki [azuki] beans, linseed meal (new and old process), 
peanut feed, peanut husks, peanut meal, and Proteina.
 Soy beans are not mentioned in Table III, “Average 
composition of dairy products” (p. 32-58).
 In the section titled “Coeffi cients of digestibility of 
American cattle feeds. Experiments made in the United 
States,” by J.B. Lindsey and C.L. Beals (p. 30+) is Table 
IV (p. 32-58), with the same title. Soy beans are mentioned 
under legumes (p. 33), silage (p. 36-37, incl. Mammoth 
Yellow silage), hay (p. 46), concentrated feeds (p. 48, 56). 
For a bibliography of publications “consulted in compiling 
the foregoing tables of digestibility, see p. 59.
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 In the section titled “Compilation of analyses of fruits 
and garden crops,” by H.D. Haskins (p. 87+) Table VI, with 
the same title, is on pages 89-95. Under Leguminosae (p. 94) 
we read: Whole soy bean seeds contain 10% moisture, 4.80% 
nitrogen, 2.86% ash, 1.26% potassium oxide (44.1% of total 
ash), 0.03% sodium oxide (1.1% of t.a.), 0.17% calcium 
oxide (5.9% of t.a.), 0.25% magnesium oxide (8.7% of t.a.), 
1.04% phosphoric acid (36.4% of t.a.), 0.08% sulfuric acid 
(2.8% of t.a.), and 0.01% chlorine (0.4% of t.a.). Note: Two 
minerals, potassium oxide and phosphoric acid, comprise 
more than 80% of the total minerals / ash in whole soy bean 
seeds.
 Whole soy bean plants contain 4.3% moisture,–% 
nitrogen, 12.64% ash, 1.53% potassium oxide, 0.28% 
sodium oxide, 2.31% calcium oxide, 0.50% magnesium 
oxide, 0.61% phosphoric acid, 0.26% sulfuric acid, and–% 
chlorine. Address: Amherst, Massachusetts.

1397. Good Health (Battle Creek, Michigan). 1919. An 
impoverished diet. 54(12):686-88. Dec.
• Summary: “The fat-soluble vitamins are, very curiously, 
most abundant in the green parts of plants, such as grass, 
lettuce, spinach, cabbage, and greens of all sorts. These 
precious vitamins are also found to some extent in the 
soy bean, and perhaps in other products of the vegetable 
kingdom not yet studied. While not existing in ordinary 
grains or legumes, they may be readily developed by 
permitting the seeds to sprout.”

1398. Abril y Guanyabens, Juan. 1919. La diabetis y la soja: 
Experiencies i observacións [Diabetes and soya: Experiments 
and observations]. Spain: Tortosa Querol. 31 p. 21 cm. 
[Spa]*

1399. Bowers, William Gray. 1919. Some studies on the 
nutritive value of the soybean in the human diet. PhD 
thesis, Ohio State University, Columbus, Ohio. 51 leaves. 
In: Library of Congress. Catalog Div. A List of American 
Doctoral Dissertations Printed in 1912-1932. 1919. *
• Summary: William Gray Bowers was born in 1879. 
Address: Ohio State Univ.

1400. Calvino, Mario. 1919. La soya [The soybean]. Informe 
de la Estacion Experimental Agronomica (Santiago de las 
Vegas, Cuba). p. 98-103. For the years 1917-1918. [1 ref. 
Spa]
• Summary: This report, which describes the fi rst soybean 
experiments in Cuba, begins by discussing the composition 
of the seed, and its various uses in China, Japan, and Europe 
(including for manufacture of soaps and as a drying oil 
in paints, and as foods such as whole dry soybeans, soy 
coffee, roasted soybeans [soynuts] {“Se comen también 
tostados...”}). In China they are sprouted in darkness and 
the white sprouts, up to 3 cm long, make an excellent green 

vegetable.”
 Note. This is the earliest Spanish-language document 
seen (Jan. 2013) that mentions soy sprouts, which it calls sus 
gérmenes blancos. From soybeans the Chinese also make a 
special soy cheese (un queso especial), a type of milk (una 
especie de leche), and other drinks. The author then states: 
“We thought it would be useful to test varieties of soya 
suited for hot/tropical countries, and we were able to obtain 
two types of Japanese soybeans, those that gave satisfactory 
results without having been inoculated.
 “Since these soybean types did not fi nd suitable 
bacteria for the purpose of being inoculated naturally in 
our terrain, I asked the Mulford house (casa de Mulford) 
for a special bacterial strain for soy (Soya) and proceeded 
with the artifi cial inoculation of the seed. The result has 
been magnifi cent, as one can see in the accompanying 
photographs.
 “Now we have inoculated land, with which we have 
been able to ensure the most success for our crop. The 
harvest [yield] during this fi rst year in Cuba was 2,000 kg/
ha of seed. We have also found that it is best to cultivate soya 
in rows 60 cm apart, with the seeds planted 10 cm apart in 
each row. This is very dense planting, but it is better to thin 
the plants than to transplant in others to get the desired plant 
density. Transplanting is often unsuccessful, and if a crop is 
not planted evenly the fi rst time, it is diffi cult to make it even 
later by transplanting.
 “I have had a chemical analysis done of the soybean 
seeds from our crop. The report prepared by the Department 
of Chemistry shows that they contain 10.4% water, 41.95% 
protein, 17.5% oil, 2.45% carbohydrates, 2.5% fi ber, and 
5.2% ash. The analyst was F. Dominguez.” An analysis 
is also given of assimilable or digestive elements in the 
soybean from a book by R. Gouin titled Alimentation 
rationelle des animaux domestique [Rational feeding of 
domestic animals]. Three full-page photos show soybean 
plants: (1) Root nodules on a soybean plant grown in Cuba 
without the use of inoculant (p. 99). (2) Two soybean plants 
grown at the agronomic station that contain many pods 
(p. 101). (3) Four soybean plants with roots; two were 
inoculated and bear nodules (p. 103).
 Note 1. This is the earliest Spanish-language document 
seen that refers to soynuts. Note 2. This experiment station 
is under the Secretary of Agriculture, Commerce and Labor 
(Secretaria de Agricultura, Comercio y Trabajo). This 515-
page report is published in Havana by Alvarez López y Cie. 
Address: Director, Estacion Experimental Agronomica, 
Doctor en Ciencias Agricolas de la Universidad de Pisa 
[Italy].

1401. Ellis, Carleton. 1919. The hydrogenation of oils: 
Catalyzers and catalysis and the generation of hydrogen and 
oxygen. 2nd ed. New York, NY: D. Van Nostrand Co. xvii + 
767 p. Illust. Index. 24 cm. [8 soy ref]
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• Summary: Contents. 1-3. Methods of hydrogenation. 4. 
Catalyzers and their role in hydrogenation processes. The 
base metals as catalyzers. 5-8. The base metals as catalyzers. 
9. Nickel carbonyl. 10. The rare metals as catalyzers. 
11. The occlusion of hydrogen and the mechanism of 
hydrogen addition. Note 1. Webster’s Dictionary defi nes 
occlusion as “the inclusion or sorption of gas trapped during 
solidifi cation of a material.” 12. The analytical constants of 
hydrogenated oils. 13-14. Edible hydrogenated oils. 15. Uses 
of hydrogenated oils and their utilization in soap making. 
16. Uses of hydrogenated oils and properties of certain 
hardened products. 17. Hydrogenation practice. 18. The 
hydrogenation of petroleum. 19. The hydrogenation problem 
in oil hardening. 22. Water gas as a source of hydrogen 
and the replacement of carbon monoxide by hydrogen. 
21. Liquefaction and other methods for the removal of 
carbon monoxide. 22. Hydrogen by the decomposition of 
hydrocarbons. 23. Hydrogen by the action of steam on heated 
metals. 24. Action of acids on metals. 25. Miscellaneous 
methods of hydrogen generation. 26. Hydrogen and 
oxygen by electrolysis of water. 27. Precautions in 
handling hydrogen. Safety devices. Purifi cation of gas. 
Appendix A: Hydrogenated oil patent litigation. Normann 
Patent–Assertions of Oelwerke Germania. Appendix B: 
Edible hydrogenated fats. Patent litigation. Crisco and 
Kream-Krisp. Early history of hydrogenation (Crosfi eld, 
Kayser, Burchenal, Procter and Gamble, Berlin Mills Co., 
constitution of hydrogenated oils, decision of Judge Hand, 
Comments on the Crisco Case).
 Soya bean oil is discussed extensively. It is not readily 
deodorized with steam but Shuck (U.S. Patent No. 1,260,072 
of 19 March 1918) describes how it can be (p. 88). “Soya 
oil” is hydrogenated at 200º, the temperature gradually raised 
to 300º, and the catalyst introduced little by little (p. 92). 
“In a German patent application fi led June 14, 1913, by the 
Bremen Besigheimer Oelfabriken, the claim is made for the 
transformation of drying oils such as soya bean oil to non-
drying oils by partial hydrogenation” (p. 105). Note 2. This is 
the earliest English-language document seen (May 2020) that 
contains the term “partial hydrogenation”–in connection with 
soya bean oil. Using a catalytic agent which is described, 
soya bean oil can be “hydrogenized” [hydrogenated] rapidly 
at low temperature (p. 155). Soya bean oil was treated with 
a borate catalyzer and a satisfactorily hardened product was 
obtained (p. 181). Meigen (1915) describes new experiments 
on the hardening of soya-bean oils at 240º and 280º, using 
metallic nickel oxides and at 170º and 180º using reduced 
nickel catalyzers (p. 210).
 The index of refraction of soya bean oil, measured 
with an Abbé refractometer is 1.4617, whereas that of 
the hydrogenated oil (melting point 50.3ºC) is 1.4538 (p. 
282). Kerr (1915) reports two methods for the detection of 
phytosterol in mixtures of animal and vegetable fats. Lard 
containing 2.5% each hydrogenated cottonseed oil and soya-

bean oil was correctly detected (p. 308).
 Chapter 12, “Edible Hydrogenated Oils,” begins (p. 
319): “Since the addition of less than 1 per cent of hydrogen 
suffi ces to convert cottonseed oil or other vegetable oils into 
a fatty body of at least the consistency of lard, it follows that 
manufacturers of ordinary lard compound (that is to say, a 
mixture of about 85 to 90 per cent of refi ned cottonseed oil 
and 10 to 15 per cent or so of oleo-stearin) have promptly 
turned their attention to the production of compound by 
a ‘self-thickened’ cottonseed oil. The high cost of oleo-
stearin prevailing during recent years makes the method an 
attractive one and the hydrogenated product from cottonseed 
oil has the advantage, if properly made, of being stable in 
character... By the hydrogenation process, a lard substitute 
may be prepared in two ways. Ellis (1912 U.S. Patent 
1,047,013. Dec. 10) recommended hydrogenated soya bean 
oil to form lard-like products of varying composition (p. 
333). Thompson (1914) discusses properties and uses of 
various hardened oils and the industry that hardens them: 
“The combined capacity of the hydrogenating plants of 
Europe is estimated for 1914 at 250,000 tons (1,375,000 
barrels), which is two or three times as much as has ever 
been treated. These plants are in England, Norway, Germany 
and France, and are engaged at present chiefl y on fats for 
soap and candles. They are hardening linseed, whale, soya 
bean and cottonseed oils.
 “The great increase in the demand for margarin in 
Europe, for compound lard in the United States and for 
hard soap all over the civilized world has resulted in closely 
crowding the supply of natural hard fats, while liquid oils 
are relatively abundant. A few years ago strictly edible liquid 
oils seemed to be growing scarcer, but the new scheme of 
deodorization began to relieve this shortage by lifting the so-
called soap oils into the edible class... (p. 352).
 “Soya bean oil (Thompson) (p. 353): From the present 
crop of two or two and a half million tons of soya beans 
could be made two million barrels of oil, but no such amount 
is being made, or at least offered to commerce. Only 200,000 
to 250,000 barrels are made in Europe, and any amount 
greatly in excess of this would have to move as oil from 
China and Japan. As this oil is now defi nitely moving in 
the direction of salad, and as that trade must draw a supply 
from somewhere, the probabilities are that in the end it will 
be allowed to go that way and not much of it be intercepted 
for hardening.” According to Seifensieder Zeitung (1914, p. 
348) soya bean oil has become an important raw material for 
hydrogenation purposes (p. 361).
 The Reuter Process Co. has developed a method (see 
British Patent No. 9,394. 26 June 1915) for the production 
of fatty acids by boiling glycerides with organic catalytic 
hydrolyzers. Glycerides used in this process may come from 
soya-bean oils (among many others; p. 409).
 Fox (J.S.C.I. [Journal of the Society of Chemical 
Industry (London)] 1918, p. 304R) notes that practically 
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all the semi-drying oils (except Chinese wood oil) are 
capable of use for lubricants, as they can be hydrogenised 
[hydrogenated] and converted into non-drying oils. He 
prepared a lubricating oil from hydrogenised soya bean oil 
mixed with 14 per cent of mineral oil (p. 411).
 Note 2. Carleton Ellis lived 1876-1941. Address: 92 
Greenwood Ave., Montclair, New Jersey (1 Dec. 1918).

1402. Friedenwald, Julius; Ruhräh, John. 1919. Diet in 
health and disease. 5th ed. Reset. Philadelphia, Pennsylvania, 
and London: W.B. Saunders Co. 7-919 p. Illust. 25 cm. [4 
soy ref]
• Summary: Most of the passages cited are similar to the 
1913 ed., except for the following: The section titled “The 
soy bean” is now on p. 135-36. A table (p. 137) shows the 
“Composition of fresh and dried legumes (incl. soy beans, 
cow peas, chick-peas, peanuts) with that of other foods.” At 
the top of page 137 are 4 references to soy by Ruhrah (3) and 
Friedenwald and Ruhrah.
 The section on “vegetarianism” (p. 141-42) begins: 
“Theoretically vegetarians are supposed to subsist on 
an exclusive diet obtained from the vegetable kingdom, 
including vegetables, cereals, fruits, nuts, etc. [sic], but as 
a matter for fact many add milk, butter, eggs, gravies and 
animal fats. The disadvantages of a strictly vegetable [vegan] 
diet are too obvious to require comment.”
 In the chapter on “Infant feeding,” the section on “Other 
food for infants” has a subsection on “The soy bean,” which 
is now on p. 302-03.
 In the chapter on “Diseases in which diet is a primary 
factor” is a section on “Substitutes for bread” (p. 596-
97) which includes gluten bread and bran bread. Table 
1, “Analysis of diabetic foods,” shows (p. 602) that the 
“Ralston Health Food Co.” makes “Gluten fl our” which 
was fi rst analyzed in 1895, then later in 1902-03. The same 
chapter has a long table titled “Analysis of diabetic foods” 
(p. 610-13). A 7-day vegetarian diet with a minimum of 
protein menu is recommended for treatment of cancer by 
Bulkley at the New York Skin and Cancer Hospital (p. 673-
73).
 In the chapter on “Recipes” is a section on “Bread” (p. 
773-74) which includes whole-wheat bread, zwieback, and 
bran muffi ns for constipation. A recipe for Camplin’s bran 
cakes (p. 792) is given. The same chapter has a section on 
“Soy bean cookery” (p. 798-810) with the same recipes as 
in the 1913 edition. Address: 1. Prof. of Gastro-Enterology; 
2. Prof. of Diseases of Children. Both: Univ. of Maryland 
School of Medicine and College of Physicians and Surgeons, 
Baltimore.

1403. Kellogg, John Harvey. 1919. The new method in 
diabetes: The practical treatment of diabetes as conducted 
at the Battle Creek Sanitarium, adapted to home use, based 
upon the treatment of more than eleven hundred cases. Battle 

Creek, Michigan: The Modern Medicine Publishing Co. 195 
p. See p. 64-65, 124-26, 166. Illust. Index. 19 cm.
• Summary: Although not indicated on title page, this is a 
revision of the 1917 edition. The information on the soya 
bean in the chapter titled “The feeding of diabetics” is 
identical to that found in the 1917 edition of this book. But 
the chapter titled “Recipes for foods suitable for diabetics” 
(p. 119-84) contains the earliest soyfoods recipes seen 
published by any Seventh-day Adventist. In this chapter 
are recipes for “Cream of soy bean soup” and “Soy bean 
and tomato soup” (p. 124-25; each with “soy bean purée” 
[cooked ground soybeans]), and “Soy bean salad” (with “½ 
cup cooked soy beans,” p. 166).
 Note 1. This is the earliest book seen (Oct. 2004) written 
by a Seventh-day Adventist that contains one or more recipes 
using soybeans or soy ingredients.
 Note 2. This is the earliest English-language document 
seen (June 2013) that uses the term “cooked soy beans” (or 
“cooked soy-beans”) to refer to whole soybeans that have 
been cooked and ground.
 The book contains many recipes which use wheat 
gluten: Gluten egg toast (p. 152), Gluten bread, Gluten bran 
bread (p. 156), Gluten bran puffs, Gluten griddle cakes, 40% 
gluten puffs (p. 157-58), 80% gluten puffs, Gluten wafers (p. 
158), Cream of gluten gruel, and Gluten mush (p. 170).
 Also discusses: Almonds, peanuts (p. 63), bran (p. 56, 
170), lentils (p. 174), vegetarian diet (p. 61). Address: Chief 
Medical Director of the Battle Creek Sanitarium, Battle 
Creek, Michigan.

1404. Koenig, Franz Joseph. 1919. Chemie der menschlichen 
Nahrungs- und Genussmittel. 4 Aufl . Nachtrag zu Band 
I. A. Zusammensetzung der tierischen Nahrungs- und 
Genussmittel [The chemistry of human foods and delicacies. 
4th ed. Supplement to Vol. I. A. Composition of animal foods 
and delicacies]. Berlin: Verlag von Julius Springer. 594 p. 
See p. 286-87, 346, 528. Index. 24 cm. [6 ref. Ger]
• Summary: On pages 286-87 is a section on 
“Sunfl owerseeds, soybean cake and soybean meal 
(Sojakuchen und–mehl) as fodder for milk cows,” by Nils 
Hansson. A table shows the weight of the feed and the 
resulting milk, and the fat content of that milk.
 On pages 345-66 is a section on milklike products or 
artifi cial milk (Milchänliche Zubereitung, Kunstmilch). 
Soybeans (Sojabohnen) are mentioned in three places (p. 
346) as a raw material for soymilk–which is described in 
German as a “fl uid resembling cow’s milk” or a “soybean 
emulsion” (Sojabohnenemulsion). One footnote describes 
briefl y how soymilk (Die Sojabohnenmilch, Sojamilch, 
Sojaglobulin) is made. Another describes how milk is made 
from almonds (Mandeln). A table shows the composition 
and relative density of Lahmanns Vegetable Milk (Lahmanns 
Vegetabilische Milch).
 Page 528: A table titled “Plant cheeses (Pfl anzenkaese)” 
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gives the composition of two types of Japanese Bean 
Cheeses (tofu, kori-tofu {frozen tofu}), and six types of Plant 
Cheeses: 3. Hamananatto (explained in a long footnote). 
4-6 Three types of soybean cheese (Sojabohnenkaese); 
from the year 1912, one type prepared in a laboratory. 7. 
Chinese tofu (Teou-Fou), and Daua-Daua (Dawa-Dawa) 
cheese made from the seeds of Parkia africana. The sources 
of all information / data are cited, and the lengthy footnotes 
accompanying each entry in this table take up more space 
than the table itself.
 In the subject index (Sachregister) under Lecithin we 
read:
 Lecithin content of cow’s milk (p. 339).
 Lecithin content of various milks (p. 402).
 Lecithin content of animal organs (p. 51).
 Lecithin content of plant protein (p. 185).
 Lecithin content of various preparations (p. 164, 566).
 In the index under soybeans (Sojabohnen) we read, in 
addition to the pages cited above:
 Soybean cake as a feed for milk cows (p. 286).
 Soybean meal as a feed for milk cows (p. 286).
 In the index there is also an entry for Tofu (p. 528).
 Note 1. This book contains many, many tables. It is 
a shining testimony to the advanced, systematic and well 
documented science of Germany at this time.
 Note 2. This is the 2nd earliest German-language 
document seen (Dec. 2011) that mentions fermented black 
soybeans, which it calls Hamananatto. Address: Germany.

1405. Moore, Ransom A.; Halligan, Charles P. 1919. Plant 
production. New York, Cincinnati, Chicago, Boston, Atlanta: 
American Book Co. 428 p. Illust. Index. 19 cm.
• Summary: This book is divided into two main parts: Part I, 
“Agronomy” (p. 11-200) and Part II, “Horticulture” (p. 201-
411).
 Soybeans are mentioned on pages, 120, 132-140, 203, 
257, 258, and 416.
 Chapter 10, “Leguminous crops,” begins (p. 120): 
“Leguminous plants increase the fertility of the soil by 
adding nitrogen to it. If the roots of a legume are removed 
from the ground and closely examined, small swellings, or 
nodules, may be seen on them. In these nodules are bacteria 
that have the power of taking nitrogen from the air and of 
supplying it to the nodule-bearing plants. When the roots and 
nodules fi nally decay, the nitrogen that has been taken from 
the air is available for other crops that follow a leguminous 
crop. The most common legumes are the clovers, alfalfa, 
peas, fi eld beans, soy beans, cowpeas, and vetches.
 The section on “Soy beans” begins: The soy bean is a 
native of southeastern Asia where it grows wild and forms 
an essential part of the food for the inhabitants. It was 
introduced early into Japan and is used there and in China 
principally as human food. Soy beans were introduced into 
the Southern States by the United States Department of 

Agriculture. Until recently no extended effort has been made 
to grow soy beans in the North. They are classifi ed as early, 
medium, and late, and each division has many varieties, 
based on color.” This chapter has the following contents: 
Habits of growth. Uses. Soy beans as a protein food. Soy 
beans for hay. Planting. Cultivation. Harvesting. Threshing 
and storing. Soil inoculation. Exercises [e.g., “What are the 
principal characteristics of legumes?”]. Home projects [e.g., 
“3. Sow hairy vetch in the fall with and without rye as a 
nurse crop, and note the development for hay the following 
summer”].
 Photos show: (73) A man standing in a fi eld of soybeans 
with a large barn in the background. (74) Early soy beans. 
(75) A soy bean harvester. (76) Nodules on the roots of soy 
beans.
 Tables show: (1) Growing period and yield per acre of 
soy beans from tests made at the Wisconsin station; For each 
variety is given the growing period in days, yield per acre in 
bushels, and weight per measured bushel. The varieties are 
Ito San, Early Brown, Medium Early Black, Medium Early 
Green, Medium Early Yellow, Michigan Green, Wisconsin 
Black, Early Black.
 (2) Nutritional composition of dry soy beans. (3) 
Average digestible nutrients (crude protein, carbohydrates, 
fat) in soy beans and other concentrates–including cottonseed 
meal (choice), linseed meal (old process [not solvent 
extracted]), wheat bran, oats, barley, dent corn. (4) Average 
digestible nutrients in soy bean hay and other roughage–
including alfalfa hay, red clover hay, oat hay, timothy hay, 
corn fodder with ears.
 Part II. A table (p. 203) titled “Longevity of seeds (from 
Vilmorin’s tables)” shows that the soy bean has an average 
longevity of 2 years and an extreme longevity of 6 years. The 
greatest longevity for any of the 23 seeds shown is 10 years.
 In the chapter on “Fruit growing,” the section on “Cover 
crops” in orchards states (p. 257): “When the trees are 
producing a weak growth, some legume as winter vetch, 
crimson clover, mammoth clover, peas, or soy beans should 
be sown.”
 A table (p. 258) titled “Quantities of cover crop seed to 
sow per acre” specifi es 90 lb for soy beans.
 A table (p. 416) titled “Legal weight per measured 
bushel in most states for the common fi eld seeds, and rate 
of seeding per acre” states: “Soy beans, broadcast” 60 lb 
per bushel, 90 lb. per acre. “Soy beans, in drills” 60 lb per 
bushel, 20 to 60 lb. per acre.
 Note: Ransom Asa Moore was born in 1861. Address: 1. 
Prof. of Agronomy, the Univ. of Wisconsin, Madison.

1406. Winterstein, E. 1919. Ueber das Vorkommen von Jod 
in Pfl anzen [On the occurrence of iodine in plants]. Hoppe-
Seyler’s Zeitschrift fuer Physiologische Chemie 104:54-58. 
See p. 57. [4 ref. Ger]
• Summary: Contains a long list (p. 56-57) of many plants 
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which do not contain iodine, including the seeds of the 
soybean (Soja hispida, Sojabohne). Address: Aus dem 
agrikulturchemischen Laboratorium des Eidgenössischen 
Technischen Hochschule in Zürich [Zurich, Switzerland].

1407. Yoshimura, Kiyohisa. 1919. Shokuyô shokubutsu no 
kenkyû. Dai ju-san (Glycine Lispida [sic], Max.) [Chemical 
studies of food plants. 13. Soy beans (Glycine hispida, 
Max.)]. Kagoshima Kotonorin Gakko Gakujutsu Hokoku 
(Bulletin of the College of Agriculture, Kagoshima) 3:4-7. 
[Jap]

1408. Le Goff, Jean. 1920. Un aliment précieux pour 
diabétiques: le soja [A valuable food for diabetics: Soya]. 
Repertoire de Pharmacie 32(1):1-4. Jan. 10. Series 3. 76th 
year. (Chem. Abst. 14:1169). [Fre]
• Summary: A call for the cultivation of the soy beans in 
France on the ground that they can be the source of valuable 
food products. Soybeans are said to be especially valuable 
as a food for diabetics, since they are is composed almost 
entirely of nitrogenous and fatty materials and contain 
practically no carbohydrates.
 Food uses of soya: In the past, it has been objected to 
as a food because the dried beans are diffi cult to cook. The 
fresh beans, however, are said to be as easily cooked as peas 
and to have a fl avor somewhat resembling that of chestnuts. 
The soybean can be used to make: (1) Flour, from which 
biscuits, pastries, and bread can be made. (2) Edible oil. (3) 
Vegetable milk (lait végétal), from which one can make a 
cheese [tofu] that can be eaten either fresh or dry, smoked or 
fermented. (4) A coffee substitute, after roasting.
 A table compares the nutritional composition of 
soybeans grown in China, Hungary or France; there is 
no signifi cant difference in their chemical compositions. 
Address: M.D., licencié ès sciences.

1409. Gardner, Henry A. 1920. Committee work on 
hexabromide test for determining purity of soya bean oil or 
linseed oil: Steele or Bailey method. Paint Manufacturers’ 
Association of the U.S., Educational Bureau, Scientifi c 
Section, Circular No. 83. 11 p. Jan. [4 ref]
• Summary: This circular begins: “Information has often 
been requested as to the best method of determining the 
purity of raw soya bean oil and the purity of raw linseed oil. 
The iodine numbers of these oils are not always the indices 
of their purity.”
 “It would appear that such means is now available 
with special Hexabromide Tests. These tests measure the 
percentage of ether-insoluble brominated products yielded 
by the oil in question. Raw linseed oil, for instance, has a 
hexabromide number of approximately 44 whereas soya 
bean oil has a hexabromide number of usually less than 5.”
 Describes the new hexabromide test for determining 
the purity of linseed oil and soya bean oil. The section titled 

“Preparation of hexabromides” (p. 10) states that “soya bean 
oil is a good example” of an oil which contains only a small 
amount of linolenic acid.
 Note: The title page states that this research is done 
in cooperation with the National Varnish Manufacturers 
Association. Address: Philadelphia, Pennsylvania.

1410. Nelson, E.M. 1920. A chemical study of the ether 
extracts of soy bean leaves. J. of Industrial and Engineering 
Chemistry 12(1):49-50. Jan.
• Summary: “Published with the approval of the Director of 
the Wisconsin Agricultural Experiment Station.”
 Soya bean leaves do not form an available source of oil 
for paint manufacture, since they yield only 3-6% of ether 
extract, and the most highly unsaturated compounds in the 
extract are not oils, but probably cyclic alcohols (phytosterol 
and stigmasterol) and carotin, which do not form a hard 
fi lm on drying. Address: Univ. of Wisconsin, Madison, 
Wisconsin.

1411. Philips, A.G.; Carr, R.H.; Kennard, D.C. 1920. Meat 
scraps versus soybean proteins as a supplement to corn for 
growing chicks. J. of Agricultural Research 18(7):391-98. 
Jan. [6 ref]
• Summary: The introduction states: “McCollum and his 
coworkers (1918) have shown that the cereal grains, although 
they have a low biological value as compared to milk, have 
a remarkable value as supplementary sources of amino acids 
for certain vegetable proteins... The proteins of soybean are 
usually considered of excellent quality (Daniels & Nichols 
1917), but their biological value is thought to be of the same 
order as that of corn and oats.”
 “The object of this experiment was to determine the 
value of corn protein in the growth of chicks when the 
proteins were fortifi ed with suffi cient ash and with fat-
soluble vitamines, as compared with their value when 
supplemented by varying amounts of proteins derived from 
meat scraps or soybean meal or from these proteins in 
combination.”
 Note: The term “soybean meal” probably refers to 
defatted soybean meal, but could possibly be simply ground 
dry soybeans. The article is unclear on this point.
 Summary: The basal ration supplemented with “10 parts 
of protein from soybean meal gave the best growth.”
 Note: This is the earliest English-language document 
seen (Dec. 2020) that contains the term “soybean proteins” 
(or “soybean protein”). Address: 1. Chief in Poultry 
Husbandry; 2. Assoc. in Nutrition; 3. Asst. in Poultry 
Husbandry. All: Purdue Univ. Agric. Exp. Station, Lafayette, 
Indiana.

1412. Steele, Lawrence L.; Washburn, Frederick M. 1920. A 
new hexabromide method for linseed oil. J. of Industrial and 
Engineering Chemistry 12(1):52-59. Jan. [10 ref]
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• Summary: The authors found the hexabromide content 
of soy-bean oil to be a maximum of 2.2% by this new 
method. This is much lower than the content found by other 
researchers. Samples of tung oil and cottonseed oil gave no 
visible amounts of hexabromide by the new method.
 A mixture of 80% raw linseed oil (average hexabromide 
yield 46%) and 20% soy bean oil (average hexabromide 
yield 2.2%) gave an average hexabromide yield by the new 
method of 36.6%.
 Conclusion: It may be possible to estimate quantitatively 
adulteration of linseed oil with other oils (such as soy bean 
oil) which give a low hexabromide yield. Address: U.S. 
Bureau of Standards, Washington DC.

1413. Wiener Medizinische Wochenschrift. 1920. Referate: 
Hygiene. Ernaehrung [Presentations: Hygiene. Nutrition]. 
70(12):567-68. March 13. [1 ref. Ger]
• Summary: Thoms (Hyg. Rundschau No. 16 and 17) 
proposes soybean cultivation / culture (Sojabohnenkultur) 
as a measure to eliminate the fat shortage in Germany 
(soybeans contain 15% fat and 40% protein). This is the 
Soja hispida which is suited for our latitudes, but he warns 
against exaggerated hopes, and wants to propagate oilseed 
cultivation, especially linseed oil which is important for 
industry.

1414. Holmes, Arthur D. 1920. Digestibility of steam-
cooked soy beans and peanuts. J. of the American Medical 
Association 74(12):798-801. March 20. [27 ref]
• Summary: “Legumes are sometimes referred to as the 
‘poor man’s beefsteak’; but two valuable kinds, soy beans 
and peanuts, have been relatively little used in this country in 
the human dietary... For dietary purposes... the nature as well 
as the quantity of protein is of importance, since incomplete 
proteins cannot serve over long periods of time as the sole 
source of tissue-forming material.
 “Studies of the amino acids from legume proteins made 
by Osborne and co-workers (1907, 1908) and by Johns and 
Jones (1916, 1917) have shown that those from the proteins 
of soy beans and peanuts are in kind and proportion such as 
are believed to be essential to normal development. Such was 
not the case with other legume proteins studied.”
 The author reviews the literature on the nutritional 
value of soybeans, then conducts experiments “to determine 
the digestibility of the proteins supplied by these legumes 
when the press-cake fl ours are blended with wheat fl ours 
and served in the form of an unleavened bread. Seven 
experiments with soy-bean fl our and eleven with peanut fl our 
showed the proteins to be 85.3 per cent. and 85.8 per cent. 
digested, respectively.” The beans and peanuts had been 
previously pressure cooked with salt under 15 lb pressure for 
2 hours.
 Prepared under the direction of C.F. Langworthy, Chief, 
Offi ce of Home Economics, USDA. Address: Specialist 

in Charge of Digestion Experiments, Offi ce of Home 
Economics, USDA–Woodstown, New Jersey.

1415. Adolph, W.H.; Kiang, P.C. 1920. The nutritive value of 
soy bean products. National Medical J. of China (Shanghai) 
6(1):40-49. March. [15 ref. Eng]
• Summary: “One of the problems of science has been the 
search for a perfect food. Though eggs and milk are presently 
considered to be “perfect foods,” the authors believe that 
the soy bean should also be considered. “The recent world 
shortage of food, and the demand for foods which are high 
in nutritive value has turned the attention of dietitians to the 
possibilities of the soy bean.” It is a distinctly well-balanced 
food.
 “During the last few years, the soy bean has found 
application in the West in the infant dietary, frequently with 
an admixture of some cereal for additional carbohydrate 
(Ruhräh 1915), and in summer diarrhea (Sinclair 1916). 
It is one of the recognized diabetic foods. One of the most 
satisfactory forms of artifi cial milk is made from soy beans. 
The bread used by the French army in the recent war was 
made essentially from soy bean fl our.”
 “Soy bean products in China: History–The use of 
the soy bean in China dates back to the beginning of 
China’s agricultural age under the emperor Shen Nung. It 
is mentioned in the Ben Tsao Gang Mu [Bencao gangmu] 
written by Shen Nung in the year 2838 B.C.”
 Note 1. This is the second earliest English-language 
seen (Aug. 2002) that treats Shen Nung as a real, historical 
fi gure, or that says the fi rst written record of the soybean 
appears in a book written by him. The Bencao Gangmu (The 
great pharmacopoeia) was actually written by Li Shizhen in 
+1596.
 “Tradition says that the manufacture of soy bean curd 
[tofu] originated in China in 164 B.C. during the reign of 
Han Wen Di, by a man named Liu An, the duke of Hwai Nan 
[Huai Nan]. The colloquial name for soy bean curd is Do 
Fu, and the classical name, Li Chi, probably meaning ‘the 
morning prayer.’ Its exact derivation, however, could not be 
traced. It is interesting to note that in China, at the present 
day the bean curd is made in the early hours of morning, and 
sold at daybreak.”
 “Liu An was a great friend of the Buddhist monks, and 
it is quite probable that he invented this bean curd in order to 
provide a change or a delicacy to break the monotony of the 
monastic ration. As a matter of fact, the bean curd is a real 
delicacy if carefully made and well cooked. Chinese who 
are connoisseurs on the subject assert that when so prepared 
it has the taste of pig’s brain. The foreigners eating Chinese 
food often eat carefully prepared bean curd thinking it pork. 
With sugar it produces a dish like custard. Prepared with salt 
it resembles scrambled eggs.”
 “Application–The Chinese people make practically no 
use of dairy products, and the bulk of the people consume 
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only very meager amounts of meat. Yet in spite of this they 
have lived for centuries on what appears to be a remarkably 
well-balanced diet by use of the soy bean.”
 “A number of interesting examples are found in China 
of the use of bean products as an agent for growth. One of 
us has observed in Anking that dealers in birds employ bean 
curd as the sole food for infant birds. The birds are robbed 
away from their nests immediately after they are hatched, 
and are then fed bean curd to tide over the infantile period till 
able to feed themselves. Possibly more interesting is the case 
of the true Buddhist monk who from birth is consecrated to 
the priesthood, and is carried through the period of childhood 
growth on a rather heavy diet of bean curd. The apparently 
normal growth of these monks would seem to be paralleled 
by the experiments of Osborne and Mendel (1917) on the 
promotion of growth in rats by both the water-soluble and 
fat-soluble vitamines contained in the soy bean. The country 
monastic diet is noted for its high content of soy bean 
products.”
 “The Chinese coolie... in spite of the scanty intake of 
meat and the constant exposure to overwhelming sources of 
infection, still does possess a wonderful resistance. The diet 
of the average coolie contains a surprisingly large amount of 
beans and bean products.”
 “A common saying in some parts of China terms bean 
milk the poor man’s milk, and bean curd the poor man’s 
meat... It is commonly stated that a meat diet is characteristic 
of the most aggressive peoples of the world. Has the protein 
of the soy bean replaced meat in the Orient?
 “Bean milk is another bean product which is in 
composition not far different from cow’s milk. In many 
places in China bean milk is a food drink. It is usually 
drunk sweetened with sugar. Western countries employ 
a number of patented methods for removing the ‘beany 
taste’ objectionable from the point of view of the Western 
consumer.”
 “It would be almost impossible to make a complete list 
of all the products manufactured from the soy bean in China. 
The best known and most important are the bean milk, bean 
curd, bean sauce (soy), and bean oil. In addition to this are 
the different forms of bean curd preparations, bean sprouts, 
and a large variety of sauces and condiments into which the 
soy bean enters as one of the constituents.”
 Details are then given on bean milk and bean curd. In 
making bean milk, the “bean residue [okara] which does 
not pass through the sieve is used as feed for hogs. On 
coagulation of this solution the soy bean curd (tofu), often 
called Chinese cheese, separates. As far as is known to the 
authors there are at present four agents employed in China to 
effect this coagulation. These are: (1) lu, the residue from the 
crystallization of salt, (2) gypsum; (3) swan giang, the soured 
bean milk whey remaining from the previous coagulation of 
bean curd; and (4) vinegar.”
 Table 1 gives the average chemical composition of the 

yellow soybean [huangdou] common throughout Shantung. 
Table 2 gives the chemical composition of two samples of 
soy bean curd purchased on the streets of Tsinan and made 
with lu [nigari] as a coagulating agent: The composition of 
the fi rst sample is: protein 10.22%, fat 3.66%, water 80.90%, 
ash 1.09%, nitrogen-free extract 4.13%. This composition 
is compared with that of cottage cheese. Table 3 compares 
analyses of the ash of soy bean curd with that of soy bean. 
When it is made by coagulating soybean milk with bittern 
(from sea salt) the curd is rich in all the inorganic essentials 
(especially calcium, sodium, and chlorine) missing from the 
soy bean itself. The authors suggest that some of the racial 
characteristics of the Japanese people can be traced to their 
dependence largely on vegetable protein.
 Table 4 gives analyses of 2 samples each of [soy] bean 
milk, cow’s milk, bean milk whey, and bean residue [okara]. 
The chemical composition of the fi rst sample of bean milk is: 
protein 4.22%, fat 1.87%, ash 0.40%.
 Note 2. This is the second earliest document seen (Jan. 
2002) that mentions Liu An of Huai Nan in connection with 
tofu.
 Note 3. This is the earliest English-language document 
seen (April 2013) which states that Li Chi was an early or 
classical name of tofu.
 Note 4. This is the earliest English-language document 
seen (Aug. 2016) that uses the term “poor man’s meat” to 
refer to tofu. Address: Lab. of Chemistry, Shantung Christian 
Univ., Tsinan, China.

1416. Valderrama, Santiago F. 1920. Notas sobre el cultivo 
de la soja: Ampliadas con las experiencias de los años 1914 
al 1919 [Notes on the culture of soybeans: Enlarged with 
experiments of the years 1914 to 1919]. Cordoba, Spain: 
Printed by M. de Sola. 26 p. April. 16 cm. [Spa]
• Summary: This rare, valuable, and very interesting booklet 
was sent to Soyfoods Center on 15 June 1995 by Manuel 
Ruiz Luque, a collector of antiquarian books, from Montilla 
(Córdoba), Spain.
 Contents: Introduction (description of the plant and brief 
history). Cultivation of soybeans. Manures and fertilizers. 
Preparation of the soil. Time of planting. Spacing of the 
plants. Quantity of seeds and depth of planting. Work. Yield. 
Photo of a soybean plant (yellow seeds) grown at Montilla 
(Cordoba) by Don Santiago F. Valderrama and harvested in 
1916 (p. 15). Nutritional analysis of the seeds of this plant 
(conducted Aug. 1916 at Granada by Mariano Moreno). 
Soy products: Soymilk (leche de Soja), various types of 
tofu (queso de Soja). Soybeans and products cultivated in 
Montilla and exhibited in May 1918 at Cordoba: 16 types of 
seeds (7 yellow-seeded, 4 black, 3 green, 1 variegated, and 
1 red), 6 green soybean plants (from yellow, green, or black 
seeds), 1 dry soybean plant, and 11 soy products. Summary.
 The soy products exhibited in 1918 at Cordoba are: 1. 
Soy oil obtained from 5 kg of seeds. 2. Soy fl our (full-fat; 
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Harina de Soja, con todo el aceite). 3. Soy fl our (defatted; 
Harina de Soja, después de haberle extraido el aceite). 4. 
Soy bran (fi nely ground; Moyuelo de Soya). 5. Soy bread 
(made with full-fat soy fl our). 6. Soy bread (made with 
defatted soy fl our). 7. Soy extract (Extracto de Soja; “This 
product can be substituted with advantage for all food 
extracts”). 8. Legumine (Legumina) extracted from soya; 
“Similar to the casein of milk and with equal applications.” 
9. Soymilk. “Of great nutritional power. This product, 
fermented, yields an exquisite cheese.” 10. Urease. “A 
chemical reagent of great application, extracted from soya.” 
11. Soybeans pods (Cáscara de la Soja).
 On page 49 he continues. “In Spain, the fi rst attempts 
at soybean cultivation were made by the Count of San 
Bernardo [Manuel de Mariátegui, 1st Count of San Bernardo, 
lived 1842-1905. He was a Spanish nobleman and politician 
who served as Mayor of Madrid between 1892 and 1894 
and as Minister of State in 1903]; he cultivated soybeans on 
his estates at Almillo (in Écija [a city in southwest Spain, 
48 miles east-northeast of Seville]) at the beginning of this 
century. But the person who has given a truly admirable 
impetus to this cultivation is Col. Santiago F. Valderrama 
who, during the last decade, as well as obtaining marvelous 
plants, some of which we will show in a photo (page 70, fi g. 
1), also introduced his own varieties, of which we will speak 
later (p. 85). He estimates a really favorable yield, which 
cannot be obtained except in favorable regions having warm 
climates, where cotton, sugar cane, date palms, and bananas 
grow luxuriantly. In fact, he gets a yield of 2,500 kg/ha, 
which we can’t wait to have here in Italy.”
 An illustration shows a soy bean plant (frontispiece, 
facing the title page).
 Note 1. This is the earliest document seen (Oct. 2014) 
concerning the cultivation of soybeans in Spain.
 Note 2. This is the earliest Spanish-language document 
seen (Oct. 2012) that mentions soy bran, which it calls 
Moyuelo de Soja.
 Note 3. This is the earliest Spanish-language document 
seen (Jan. 2019) that mentions whole soy fl our, which it calls 
Harina de Soja, con todo el aceite [“Soy fl our with all the 
oil”]. Address: Montilla, Spain.

1417. Ehrenfuehrer, E. 1920. Die Sojabohne [The soybean]. 
Badener Zeitung (Baden bei Vienna) 41(29):1-2, April 10. [1 
ref. Ger]
• Summary: In these times of general malnutrition, it seems 
that nearly our entire population is at the point of drawing the 
attention of broad circles to a plant, the cultivation of which 
would be suitable for infl uencing public nutrition in the 
most favorable sense. And specifi cally, that is the “soybean” 
(“Sojabohne”) (Soja hispida Moench) which comes from 
Japan. The “legumists” (“Hülsenfrüchtler”) amongst us 
(beans, peas, lentils, etc.) are pleased. Indeed, with its 
uncertain yield–even with rational farmers who do not grow 

that keen cultivation which, because of its high nutritional 
value, it does in fact deserve–it is the most concentrated 
food! In any case, a strong constitution is needed to digest it, 
but in that regard, help may be had through the manner of its 
preparation.
 “If we stress the commonly used comparison of the 
human body with a “machine,” for the operation of which 
we need coal, water (steam), lubricating oils, and so on, then 
we can divide those substances that served to maintain our 
life–the “foods”–into three groups. To the fi rst group belong 
the so-called “heating material” (“Heizstoff”): sugar, fat, and 
starch (Stärkemehl). Falling into the second group are above 
all else the “fuel” (“Betriebsstoff”), and the third group is 
formed by the so important “nutrient salts” (“Nährsalz”) 
through which potassium, phosphorous, calcium, and 
so forth are supplied to our body. Just as the machine, 
now, requires certain quantities of the substances that are 
necessary for its operation, so must we also have available 
certain quantities of the aforementioned nutrients to sustain 
our life if “nutritional disturbances” are not to occur over the 
short term or long term. But a very signifi cant role falls to 
the mineral components, and specifi cally, the abundance of 
“potassium” is of importance. But from where do we receive 
this substance? We have to look for it within the balance 
of nature, and we receive it from there in a form that is 
acceptable to our organism. And it is specifi cally the legumes 
that are the splendid providers of it.
 However, in that regard, the “soybean” can be 
designated as the “ideal of a food”. It has been cultivated in 
China and Japan for a thousand years and is widespread there 
in more than four hundred varieties. Its composition is shown 
by the following comparative table:
 [A table follows with the six columns Water, Protein, 
Fat, Starch, Crude Fiber, and Ash (Potassium, Calcium, etc.) 
as percentages and the seven rows Soybeans, Potatoes, Peas, 
Green beans, Lentils, Meat, and Chicken eggs. The table 
shows that soybeans have the highest percentages in protein, 
fat, and ash.]
 The daily requirement of an adult amounts to 110 g of 
protein, 60 g of fat, 500 g of starch, and 5 g of salts. Out of 
that, 76 g of protein, 50 g of fat, 52 g of starch, and 9 g of 
salts (of which 3 to 4 are potassium) are contained in 200 g 
of soybeans. The little that is lacking can easily be replaced 
by additions and other foods, and in fact, in consideration of 
that latter circumstance, the addition of 100 g of “soybeans” 
(“Soja”) to the daily diet may completely suffi ce. That 
daily amount would correspond to an annual consumption 
of approximately 36 kg. In order to obtain that quantity, a 
cultivated area of approximately 70 square meters would 
be required, whereby the property of this plant with regard 
to being undemanding and adaptable with soil conditions is 
very crucial.
 The soy plant (Sojapfl anze) that is on display in the 
showcase of the location of this journal’s editorial board 
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was grown by me last summer on an unfertilized garden 
plot (on Johannesgasse) and is to be designated as having 
developed medium strong. It can be assumed on average 
that one seed will provide approximately 60 pods with three 
beans each: in the fi rst year, therefore, a yield results of 
approximately 180 to 200 beans. If we set one hundred of the 
nicest specimens aside, then in the second year we already 
have a harvest of approximately 20,000 seeds, which can be 
calculated to equal 3 kg. Some 180 plants would therefore 
with certainty yield for us the aforementioned quantity of 
“soybeans.” The cultivation is easy: in mid-April, the seeds 
are planted approximately 40 cm from each other, 2 to 3 
cm deep or, as the author has done, the seedlings that were 
fi rst planted in boxes are transplanted when approximately 
5 cm high. (Footnote: To which it is to be remarked that the 
“germination rate” {Keimfähigkeit} of the seeds is very high 
(90 to 100%.)) Growth is slow in the beginning. Weeds must 
be removed. At a plant height of around 10 cm, the soil is 
lightly hoed and at 15 cm, a second hoeing takes place and a 
hilling up of soil up to the leaves. Beyond that, the plants do 
not require any more care. The thick foliage keeps the weeds 
away and the hairiness (Behaarung) prevents the infestation 
of aphids. Frosts in April and May do not do any damage, 
since the plants withstand cold down to 3 degrees [C.] In 
June and July, the small, pale violet blossoms appear in 
clusters, and soon the pods do, as well. The vegetation period 
amounts to approximately 26 weeks, such that the harvest 
can take place only in late October. Allow it to mature well.
 The fl avor of the soybean is excellent. Its high content 
of protein and fat make it especially suitable for mixing 
with other foods that lack these substances. One simple 
preparation would, for instance, be the following: one part 
soybean fl our / meal (Sojamehl) or grits and two parts 
fresh potatoes (each of which is boiled by themselves) are 
mixed into a moderately wet mush, salted accordingly, and 
seasoned with roasted onions.
 For tourists (Touristen) [sic, no indication regarding to 
what this refers: perhaps for those traveling away from home 
that wish to bring ready-made soyfoods with them?], the 
following process is recommended: soy grits (Sojaschrot) 
are prepared (in a handmill) right when needed. Those are 
then roasted in a fl at pan without any addition until yellowish 
brown. After cooling, the roasted ingredient (Röstgut) 
is fi lled into wafer capsules (Oblatenkapseln) (from the 
pharmacy) and the “food” is done. Just four to six such 
wafers already have the effect of providing a feeling of light 
satiation and decisively increase the vigor of the body.
 Since the soybean also contains “lecithin” (“Lecithin”), 
it certainly also forms a superb restorative (Stärkungsmittle) 
for those who are weak of nerves and is very much to be 
recommended for diabetics because of its low content of 
nitrogen-free extractives. In China and Japan, a whole series 
of foods and delicacies (Genussmittel) are prepared from 
this bean, such as the spicy soy sauce (Sojasauce) “shoyu” 

(“Schoyou”), the rice and soybean paste (Sojabrei) “miso”, 
soy cheese (Sojakäse [tofu]), and many others. Roasted 
soybeans (gebrannte Soja) can also be used advantageously 
as a fi ne tasting “coffee substitute.”
 With regard to possible soil conditions, it should still be 
mentioned that the bean must never be sown on fresh manure 
bed soil (Misstbeeterde) or on fresh soil that has been 
fertilized with dung or liquid manure, since as a result of this, 
only the growth of leaves will be promoted, and specifi cally 
at the cost of the formation of the crop. On the other hand, 
small applications of chemical fertilizer (for example, 3 parts 
potash salt (Kalisalz), 6 parts Thomas slag [or Thomas meal] 
(Thomasmehl), and one part nitrolime (Kalkstickstoff) are 
rewarded with an abundant yield of large, fi ne beans).
 In any case, agronomic trials are very much to be 
recommended. Seed samples may be obtained through the 
editors (for a small contribution toward costs).
 Note 1. Translated by Philip Isenberg (MM, CT), Long 
Beach, California.
 Note 2. This is the earliest article seen (April 2020) 
in the AustriaN Newspapers Online (ANNO) database 
that contains the German word Sojabrei (miso). This word 
appears in 4 different issues of these newspapers from 
1920 to 1939. Address: Secondary school principal, retired 
(Buergerschuldirektor).

1418. Muramatsu, Shunsuke. 1920. Daizu tanpakushitsu 
no kagakuteki oyobi seirigakuteki kenkyû [Chemical and 
physiological studies on the proteins of the soy bean]. Tokyo 
Kagaku Kaishi (J. of the Tokyo Chemical Society) 41(4):311-
54. April. (Chem. Abst. 14:3265). [25 ref. Jap]
• Summary: The author extracted successively from dry 
ground soybeans from Japan the following percentages of 
protein using the solvents named: Water 65.2 to 90%. Salt 
solution 3.97 to 6.40%. Alkali 1.64 to 3.49%. The residual 
nitrogen calculated a protein was 3.51 to 24.91%. The 
total globulin consisted of 78.5% of glycinin and 21.5% 
of phaseolin, the total albumin of 78.5% of legumelin and 
21.21% of soylegumelin. He proposes the factor of 5.82 for 
calculating the protein from the nitrogen. Note: Nakajima 
(1932) cited this work extensively. Address: Nôgaku-shi, 
Japan.

1419. Landis, Harry A. 1920. Soybeans and their culture. 
Ohio Farmer 145(21):872-73. May 22.
• Summary: Discusses the importance of soybeans, their 
climatic adaptations in the United States, preparation and 
time for planting, rate and method of seeding, varieties, and 
harvesting and threshing. A diagram shows the numerous 
uses of soybeans. A table lists popular varieties that will 
mature north of the Ohio River: Elton, Black Eyebrow, 
Virginia, Manchu, Guelph (Medium Green), Haberlandt, 
Peking, Wilson, Ito San, and Mongol. For each variety is 
given: Days to maturity, color of seed, percentage of oil, 
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percentage of protein, number of seeds per bushel, and seed 
size. Elton shatters the least. Peking and Wilson make good 
forage. Address: Wayne County, Ohio.

1420. Calvino, Mario. 1920. Estudio sobre el cultivo de la 
soya en Cuba [Studies on soybean culture in Cuba]. Revista 
de Agricultura, Comercio y Trabajo (Cuba) 3(4):124-31. 
May. [Spa]
• Summary: Calvino conducted extensive tests with 
varieties from the United States relative to their adaptation, 
culture, yields and nutritive value. “We have continued our 
experimentation with Soya, having obtained from the offi ce 
for the introduction of new plants of the Department of 
Agriculture in Washington, DC, a magnifi cent collection of 
varieties: S.P.I. 40125, Wilson Five, Barket [Barchet], Early 
Brown, Pekin, Arlington, Biloxi, Black Eyebrow, Virginia.
 “The varieties that we already had are the following: 
Soya amarilla [yellow] Nakasawa (obtained via Mr. 
Nakasawa of Japan), Soya Gigante [Giant Soy] imported 
from the USA. Soya Negra [black]: This seed arrived mixed 
in with some others, and having observed some plants in our 
fi elds, we propagated its seeds. Hahto, an excellent variety 
obtained from the USDA in Washington.” Most seeds were 
fi rst planted on 14 March or 11 Aug. 1919. They germinated 
about 6 days later, and were harvested on 9 June or 28 Oct. 
1920. The yields (in bushels/acre, in descending order by 
yield) are follows: Peking, 21.3; Early Brown, 17.1; Black 
Eyebrow, 16.4; Biloxi, 14.5; Hahto, 14.4; Virginia, 13.7; 
Wilson-Five, 13.6; Amarilla Nakasawa, 13.3; Arlington, 
12.1; Mammoth 8.1; Barchet, 7.6. The percentages of oil 
ranged from 15.6 (Arlington) to 19.2 (Biloxi) while the 
percentages of protein ranged from 28.1 (Virginia) to 39.1 
(Hahto).
 Photos show: (1) Comparison of inoculated and 
uninoculated soy bean plants with roots exposed. (2) A 
man standing in an experimental fi eld of soy beans in 1919. 
(3) A man in a fi eld of tall Biloxi variety of soy beans. (4) 
A ruler showing the size of soy-bean pods and beans. (5) 
Eleven different varieties of soy beans lined up next to 
rulers to show the relative size of each. (6) Biloxi variety 
of soy bean plant with roots. (7) Giant variety of soy bean 
plant with roots. (8) Soy bean plants with pods, grown at 
the Agronomic Station. (9) Close-up of inoculated soy bean 
plant roots, with small nodules. Also contains many tables.
 Note: From 1910 to 1914 Prof. Calvino was at the 
National School of Agriculture in Mexico giving a course 
on the multiplication of plants. He may have learned 
of soybeans in Mexico at that time. Address: Doctor en 
Ciencias Agricolas de la Universidad de Pisa, Cuba.

1421. Kimura, Jirô. 1920. Tôfu oyobi kôri-dôfu 
tanpakushitsu-chû no jiamino-san no teiryô [Determination 
of diamino acids in tofu and dried-frozen tofu]. Tokyo 
Kagaku Kaishi (J. of the Tokyo Chemical Society) 41(5):413-

20. May. (Chem. Abst. 14:2813). [4 ref. Jap]
Address: Nôgaku-shi, Japan.

1422. Journal de Médecine et de Chirurgie Pratiques. 1920. 
Art. 26456. Variétés [Article 26456. Varieties]. 91(11):443-
44. June 10. [2 ref. Fre]
• Summary: Page 443: Discusses the many good qualities of 
the soybean (Le soja). The fl our, made into an emulsion with 
water, makes a lacteal liquid that the Chinese consume like 
milk.
 In coagulating this liquid with a saturated solution of sea 
salt, one obtains a vegetal cheese which is sometimes eaten 
fresh, and sometimes eaten after frying it in the oil of this 
same seed.
 In Japan, the soybean supplies, by fermentation and 
expression, a sauce [soy sauce], whose odor is reminiscent of 
that of meat sauce. This sauce is added to almost all dishes.
 The richness of the soybean in albuminous matter 
(proteins) enables it to be used for making sausages and 
conserves which are used by the Austrian army. Page 444: 
Contains a ½-page section tiled Food uses of the soybean, 
followed by two tables: (1) Chemical composition of the 
soybean. (2) Chemical composition of its ash.

1423. Pynaert, L. 1920. Le soja [Soya]. Bulletin Agricole du 
Congo Belge et du Ruanda-Urundi 11(1/2):151-86. March/
June. [Fre]
• Summary: Contents: Introduction. Botanical description 
and habitat. Varieties: yellow, greenish, black, brown, 
green, white. Cultivation/culture of soybeans: Necessary 
conditions, cultural practices used in the USA, quantities 
of seeds planted per acre, inoculation, harvesting soybeans: 
Harvesting for the seeds, threshing, yield of soybeans/
seeds, harvesting as forage. Chemical composition of 
the plant and seeds in various forms (forage, hay, seeds, 
silage, etc.), digestibility. Value and use of the harvest: 
Seeds, hay, preparation of hay, pole curing frames for the 
preparation of hay. Reconstitution of the soil (by adding 
nitrogen). Fertilizing value: Green forage, forage for 
silage. Value of the seeds for feeding (a tables shows the 
chemical composition; they are rich in protein). Soya for 
pasture (in mixed culture with other crops). Necessary 
fertilizers. The feed value of soya: For sheep, for dairy 
cows, for pigs, comparison of soybean seeds and cottonseed 
fl our, comparison of soya with other oilseeds (tables show 
chemical composition). Soy oil. Comparison between 
the soybean and the cowpea. Storage of soybean seeds. 
Conclusions (13 points). Culture of soya in West Africa.
 “Following many satisfactory experiments, the culture 
of soya has been introduced in West Africa... Soya can 
be grown as the principal crop, intercropped, or used in 
rotations with cotton an corn. The harvest of the last two 
will be greatly improved by the introduction of soya in the 
rotation.
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 “Dr. E.S. Edie, M.A., B.Sc. of the University of 
Liverpool, Institute of Commercial Research in the Tropics, 
has published the following report. ‘I am sending you 
some analyses of soya cultivated in West Africa; they can 
be compared with those from the Orient. The composition 
of oil is as follows: Southern Nigeria 19.62 p.c. (%), Gold 
Coast 21.29%, Sierra Leone 23.20%. The Bathurst Trading 
Company (Gambia) [Note 1. Bathurst, later renamed Banjul, 
is the capital of Gambia] likewise submitted the following 
report: The seeds were shipped from Liverpool [England] 
at the end of Sept. 1909 and samples of the harvest were 
sent from Bathurst on 20 Jan. 1910. Analyses showed they 
contained 17½% oil and we believe that this level would be 
higher if the culture had been undertaken in the surrounding 
countryside and not in the city which is nothing but a 
sandbank.
 The late Sir Alfred Jones had distributed numerous 
works concerning soya in West Africa.
 A footnote states that this work had been drafted 
primarily with the aid of a brochure edited by Lever Brothers 
Ltd., titled Soya Beans, Cultivation and Uses.
 Illustrations (non-original) show: (1) The soybean plant, 
with close-ups of fl ower and pods (p. 151). (2) Soybean 
plant with leaves, pods, and roots with nodules (p. 153). 
(3) Yellow variety of soybean plant (p. 157). (4) A young 
soybean plant (p. 160). (5) Soybean plant with pods. Inset 
of pods included (p. 167). (6) Pole curing frame (p. 171). (7) 
Stack of soybeans with horse nearby (p. 172). (8) Soybean 
roots with nodules (p. 174). Photos show pods and beans 
of: Seven varieties of soybeans (p. 156). Six varieties of 
soybeans (p. 163).
 Note 2. This is the earliest document seen (March 2019) 
concerning soybeans in connection with (but not yet in) 
Ruanda-Urundi (divided into Rwanda and Burundi in 1962).
 Note 3. This document contains the earliest date seen 
for soybeans in Gambia, or the cultivation of soybeans in 
Gambia (about Oct. 1909; one of three documents).

1424. Schloss, Oscar M. 1920. Allergy in infants and 
children. American J. of Diseases of Children 19(6):433-54. 
June. [19 ref]
• Summary: The author observed 53 infants under 16 months 
of age who suffered from eczema. “Thirty-six of the patients 
reacted to cow’s milk, and as this was the basis of their food, 
it was considered that the milk was, perhaps, responsible for 
the eczema. In artifi cially fed infants this is diffi cult to prove, 
as it is almost impossible to keep up their nutrition on foods 
free from milk protein. That the milk protein may be the 
cause of the eczema was demonstrated in six patients. These 
patients, all of whom had eczema, were given a mixture 
consisting of protein free milk (lactose and mineral salts), 
washed butter and soy bean protein. The amounts of fat, 
sugar and protein were approximately the same as they had 
been receiving. In all cases the eczema improved markedly 

in twenty-four hours and practically disappeared in three 
days. This mixture, however, caused diarrhea and vomiting 
in four of the patients and for this reason further observations 
were not made. The experience of Blackfan (1916) with 
infantile eczema is practically identical.”
 Note 1. This is the earliest document seen (May 2018) in 
which the word “allergy” is used in connection with soy.
 Note 2. This is the earliest document seen (May 2008) 
concerning work with soyfoods at Cornell University (Ithaca, 
New York).
 Note 3. Rowe (1933) says of this article: “Schloss, in 
1920, suggested the use of soy-bean fl our in an improvised 
formula for the control of milk sensitization.” Address: Dep. 
of Pediatrics, Cornell Univ. Medical College, Ithaca, New 
York.

1425. Scientifi c American Monthly. 1920. Food economy. 
1:560. June.
• Summary: Dr. C.O. Johns of the USDA Bureau of 
Chemistry has found that the quality of protein in soy beans 
and mung beans (unlike most common beans) is unusually 
high because of their high content of cystine. “If the press 
cake from the soy bean oil presses is used with peanut fl our 
and white fl our to make a loaf of bread it is claimed that such 
a loaf is a complete ration and will be found more easily 
assimilated than meat and equally nutritious and sustaining...
 “Of late an increasing acreage has been devoted to 
raising soy beans, particularly in the South where the 
boll weevil makes the cultivation of diversifi ed crops a 
necessity...
 “The variety of materials made from the soy bean and 
its products in the Orient is remarkable. It forms the basis 
for an artifi cial milk. It is fermented into a drink. It affords 
an artifi cial cheese and the casein recovered from it has a 
variety of application. It will be seen, therefore, that nature 
has been particularly good to the Orient and naturally 
provided it with a particularly useful variety of bean.”

1426. Guerithault, B. 1920. Chimie végétale.–Sur la présence 
du cuivre dans les plantes et particulièrement dans les 
matieres alimentaires d’origine végétale [Plant chemistry.–
On the presence of copper in plants and particularly in foods 
of plant origin]. Comptes Rendus des Seances de l’Academie 
des Sciences (Paris) 171(3):196-98. July 19. [3 ref. Fre]
• Summary: A large table shows the copper content of many 
common foods. The copper content of soy beans is 9 mg/kg 
(fresh / “as-is” basis).

1427. Felix, K. 1920. Ueber die Beziehung der freien 
Aminogruppen zum Lysingehalt der Proteine [On the 
relationship of free amino groups to the lysine content 
of {soy} proteins]. Hoppe-Seyler’s Zeitschrift fuer 
Physiologische Chemie 110(4):217-28. Aug. 1. See p. 225. 
[23 footnotes. Ger]
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• Summary: The cause of the basic character of protein 
substances is of great interest for the investigation into the 
type of bond of amino acids in the protein molecule. The fi rst 
studies in this direction were carried out by Skraup (footnote 
1). He let nitrous acid (salpetrige Säure) react with casein 
and gliadin (Glutin) and then no longer found any lysine in 
the hydrolysis of the derivatives.
 Note: Translated by Philip Isenberg (MM, CT), Long 
Beach, California.
 On page 225 is a tabular analysis of Glycinin (from 
Soja hispida): 30 grams of glycinin made from soy fl our 
(Sojamehl) is hydrolyzed. The four columns are: Fraction. 
Nitrogen, absolute worth in grams. Nitrogen, percent of 
total nitrogen. The fi rst line says: Total nitrogen. Nitrogen, 
absolute worth in grams: 5.152. Percent of total nitrogen: 
100.00 Address: From the Inst. for Protein Research 
[Behringer Foundation], Univ. of Heidelberg (Institute 
für Eiweissforschung [Stiftung Behringer], Universität 
Heidelberg).

1428. Muramatsu, Shinsuke. 1920. Daizu no denpun ni 
tsuite [On the starch of soy bean]. Nogaku Kaiho (J. of the 
Scientifi c Agricultural Society, Japan) No. 216. p. 637-46. 
Aug. 5. [Jap]
Address: Nôgaku-shi, Japan.

1429. Rindl, M. 1920. Vegetable fats and oils. IV-V. Semi-
drying oils. Soy bean. South African J. of Industry 3(6):518-
31. June; 3(8):742-49. Aug. [29 ref]
• Summary: These are 2 installments of a series of articles 
on vegetable fats and oils, forming a Report to the Advisory 
Board of Industry and Science on Vegetable Oils, Fats, and 
Waxes. Soybeans are considered among the semi-drying 
oils. Contents of Part I: Introduction. Early [soybean] 
experiments in South Africa. Botanical characters. Varieties. 
Germination. Inoculation. Technique of inoculation. Soy 
beans as a rotation crop for maize. Comparison of soy beans 
and cowpeas. Storage of seed. The soy bean as human food. 
Vitamines. Soy-bean [food] preparations: Soy-bean milk, 
soy-bean curd [tofu], the soy bean as a vegetable (baked, 
boiled, roasted, green beans [green vegetable soybeans], 
soy-bean pulp (kara)). Soy-bean meal [soy fl our and its 
uses]. Fermented soy-bean products: Fermented boiled beans 
(natto), ripened vegetable cheese (miso), the Chinese paste 
chiang, soy-bean sauce (shoyu).
 Contents of Part II: Oil content of seed produced in 
South Africa. Quality of oil from South African beans. 
Extraction of oils. Nature and composition of soy-bean oil, 
and methods of treatment. Uses of the oil. Soy beans as 
forage. Enemies of the soy bean. Method of shipment from 
the East.
 “The fi rst systematic trials [with soy beans] were 
initiated about 1903 at Skinner’s Court, on the Springbok 
Flats, and at the Natal Experiment Farms, Cedara, Weenen, 

and Winkle Spruit. These latter were continued until the 
season 1910-1911 when the fi eld trials referred to above [by 
the Transvaal and Natal Departments of Agriculture] were 
carried out by the Department of Agriculture in conjunction 
with Messrs. Lever Bros. and a large number of farmers” (p. 
519).
 The best yields during the 1910-11 season at the three 
Natal Experiment Farms were: At Cedara: Haberlandt 2,000 
lb/acre. Winkle Spruit: Mammoth Yellow 1,191 lb/acre. 
Weenen: Mammoth Yellow 1,400 lb/acre.
 “Method of shipment from the East. The beans are 
shipped in bags, vessels are well dunnaged, and a large 
number of wooden pipe ventilators are placed in the ships’ 
holds to keep the cargo from getting heated. The beans, on 
a long voyage from Eastern Asia to Europe, being liable to 
sweat, are sometimes dried before shipment.”
 Tables show experimental yields and chemical 
compositions of soy beans from different countries and soy-
related products. A diagram (outline-form) shows the various 
ways in which plants and seeds of soy beans are utilized.
 Note: This is the earliest English-language document 
seen (April 2013) that uses the term “soy-bean curd” to refer 
to tofu. Address: Ing. D., Prof. of Chemistry, Grey University 
College, Bloemfontein [Orange Free State, South Africa].

1430. Magruders (Fine Groceries). 1920. Jiveh foods (Ad). 
Washington Post. Oct. 13. p. 2.
• Summary: These foods are “used for indigestion, gastric 
derangement and diabetis [sic, diabetes]: Soy bean fl our, 
package, 50¢. Wheat and barley, package, 50¢... Dietetic 
biscuits, package, 50¢.”
 Note: The word “Jiveh” may be a misprint of “Jireh” or 
(more likely) an attempt to imitate that well-known brand. 
Address: Conn. [Connecticut] Ave. & K St. [Washington, 
DC].

1431. Adkins, Dorothy Margaret. 1920. Digestibility of 
germinated beans. Biochemical Journal 14(5):637-41. Oct. 
[1 ref]
• Summary: Page 637: Experiments we conducted made 
“in order to discover the effect of germination on the 
digestibility of bean protein. Haricot, Brown Dutch and Soya 
Beans were used and they all gave the same results. In the 
experiments beans were boiled and digested by means of 
Benger’s ‘Liquor Pancreatin.’”
 Results: “From these experiments it is clear that when 
beans are germinated their protein is rendered appreciably 
more digestible–on drying, the protein becomes again less 
digestible.” Address: Royal Holloway College [Egham, 
Surrey, England].

1432. Gasca, Enrico. 1920. Ancora del latte vegetale / di soja 
[More on vegetable milk]. Igiene e Vita (Rome) No. 10. Oct. 
[Ita]
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• Summary: Milk obtained from the maceration and 
subsequent emulsion of the seeds of a Mongolian plant 
that has acclimated and is now cultivated among us. The 
aforementioned milk has the chemical composition and 
sensory characteristics that are very similar to true animal 
milk. Experiments have already been carried out with 
success in corpore vile [on a worthless body], that is, on 
a livestock farm at the Bonafous Agricultural Institute of 
Turin, but as far as is known, its use has not yet been tried on 
the human animal and even more specifi cally upon children.
 In agreement with Prof. Muggia, our talented 
collaborator and noted pediatrician, and thanks to the kind 
authorization on the part of the Director of the Bonafous 
Institute, Lt. Col. Bottari, with a certain quantity of soybeans 
we began this summer the administration of the milk that 
was obtained from this vegetable to some nursing babies 
who demonstrated themselves to be intolerant to mother’s 
milk and more particularly to cow’s milk. And in some cases 
of diarrhea, the ordinary nourishment was substituted with 
soy milk.
 This is not the suitable place for relating the technical 
details; on the other hand, when a greater abundance of data 
are collected, it may be that either Prof. Muggia or myself 
or both of us in collaboration will decide to present them to 
our colleagues. For now, what is important to me is only to 
indicate how the experiment turned out in general.
 Soy milk–when prepared under the proper instructions, 
often at the home itself of the nursing babies through the 
accurate work of the mothers who were instructed for that 
purpose–has thus far turned out to be perfectly tolerated, 
both by the ventricle and by the intestine of the tender 
creatures, even when just a few days old. Since children, 
even small ones, already have their caprices in terms of 
taste, I can assure the reader that up to a certain age (seven 
to eight months), soy milk was unanimously accepted by the 
palates that were already very fussy in other circumstances, 
and at an older age, there was some little grimace and in 
just one case, the child absolutely could not be induced to 
accept the substitute that was presented to it. It is true that 
this, too, has a certain grassy fl avor, but when all is said 
and done, it is not unpleasant and a way of removing it is 
being studied. I would like to cite one case that is especially 
interesting: a poor child less than a month old, unfortunately 
abandoned by its mother and in the hands of an extremely 
poor grandmother and thus in the grasp of all of the hostile 
forces that there can be against a newborn: ignorance, fi lth, 
destitution, misunderstood affection of the grandmother. I 
was called to see the child in the saddest conditions, which 
caused it to be said to the little woman, `There is nothing 
left except to close the eyes.’ Athrepsia, a disastrous state 
of the gastrointestinal system, an absolute intolerance to 
any milk at any dilution. This a summary of the scene. In 
articulo mortis [At the point of death], I tried soy milk which 
from the very outset was well tolerated in small doses which 

I then increased little by little. The child did not grow in 
terms of weight for two months, but it ceased to decrease. It 
was overcome by a grave case of bronchitis from which it 
recovered; and for a month now it has been growing 8 to 15 
grams per day, that is, less than normal, but it is growing and 
is more lively. Of course it is not a beautiful child, and even 
if it survives, it will never be so, but it has trudged forward 
for three months when it didn’t have even twenty-four hours 
to live. The grandmother says that it has been brought back 
from the dead. I have now begun to administer cow’s milk 
and soy milk in alternation to it; sometimes I make a mixture 
of them, and it tolerates everything well.
 Note: Much of this article is reproduced in Bottari 
(1923, p. 58-60). The author, Dr. Gasca, discusses the work 
of Dr. Alberto Muggia, Professor of Clinical Pediatrics at the 
University of Turin (Torino), and the work of the Bonafous 
Institute. More on this subject will be found in the November 
1919 issue of this same journal Hygiene and Life (Igiene e 
vita).
 Note: Translated by Philip Isenberg (MM, CT), Long 
Beach, California. Address: M.D [Italy].

1433. Adolph, W.H.; Wu, C.M. 1920. Additional notes on 
soy bean products. National Medical J. of China (Shanghai) 
6(4):231-33. Dec. [2 ref. Eng]
• Summary: Tables give the following nutritional analyses 
of soy bean products purchased in the streets of Tsinan: Dry 
soy bean curd (salted or unsalted). Soy bean sprouts. Soy 
bean curd (86.4% water or 83.0% water; some is coagulated 
with gypsum (pinyin: shígao) and some with lu (nigari); in 
Shantung, soft tofu made with gypsum is called “southern 
tofu.”). Ash of soy bean curd. Soy bean cake (“the press cake 
remaining after the expression of soy bean oil.” Employed as 
a fertilizer and cattle feed, it contains 5.3 to 5.8% moisture, 
39.1 to 39.8% protein, and 10.7 to 10.9% fat). Address: Lab. 
of Chemistry, Shantung Christian Univ.

1434. [Archival fi le on soybeans in Cuba: Docket (Legajo) 
2, fi les 1-10]. 1920-1946. Santiago de las Vegas, Cuba: 
Department of Agriculture (Departamento de Agricultura). 
Unpublished documents. [Spa]*
• Summary: This is a 3½-inch thick stack of ten bound, 
unpublished reports and collections of papers. File 1. 
Information concerning the soybean (frijol soya), with 
analysis of the seed and soybean products during the years 
1920, 1933, 1934, 1936, 1939, 1942. The fi rst page is an 
analysis (conducted in 1920) of the oil and water content 
the following soybean varieties listed in ascending order of 
oil content: Blanca (17.5% oil, 10.40% water), Amarilla, 
Negra, Wilson Five, Pekin [Peking], Early Brown, Gigante, 
Virginia, Arlington, Black Eyebrow, Hahto, Biloxi (19.40% 
oil), S.P.I. 40125 (19.60% oil, the highest). Many analyses 
from later years are also given.
 File 2. Correspondence concerning soybeans from 1934 
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to 1946.
 File 3. Donations of soybean seeds from 1928 to 1936, 
sent from the Cuban Department of Agriculture (Agricultural 
Experiment Station at Santiago de las Vegas) to farmers 
in Cuba. By March 1933 two-pound packets of unnamed 
soybean varieties were being sent to quite a few farmers. By 
1934 ½-pound packets of each of 5 named varieties were 
being sent to farmers.
 File 4. Donations sent out in 1937. File 5. Donations in 
1938-1940. File 6. Donations in 1941-1946.
 File 7. Information on the industrialization of soya in 
Cuba during the years 1936-1941. Includes various letters to 
and from companies, including the Ford Motor Co. and the 
Compania Nacional de Aceites (both in Havana, each letter 
is cited separately). On 30 Jan. 1940 some 40 pounds of 
soybean meal were sent for use as pig feed.
 File 8. Information on soil inoculated with bacteria for 
the cultivation of soybeans during the years 1933-38, 1940, 
1941, 1943, 1945.
 File 9. Soybean varieties in Cuba during the years 1930, 
1935, 1937, 1938, 1942, 1943. A document dated 15 Jan. 
1937 (cited separately) lists 18 soybean varieties that have 
germinated in Cuba owned by the Cuban Department of 
Agriculture. In the museum are six varieties that have not 
germinated in Cuba. A similar list dated 18 Nov. 1938 (cited 
separately) shows 23 soybean varieties in Cuba; twelve of 
these are not found in the list of 15 Jan. 1937. A list dated 24 
June 1942 gives 34 soybean varieties actually cultivated in 
Cuba.
 File 10. Various businesses related to soya during the 
years 1933-1946. Includes letters to Ing. Antonio Portuondo 
from E.F. Johnson of Purina Mills and from W.J. Morse of 
USDA (each dated 1938, and cited separately). Address: 
Cuba.

1435. Horvath, A.A. 1920. [A study of the large horned cattle 
of the interior of China]. In: Mongolian Expedition, Material 
Relating to the Report. Harbin. Vol. XI. [Rus]*
• Summary: “Besides the mentioned diseases (in cattle) 
white, hard, cheese-like foci were sometimes found in the 
kidney fat... Microscopical investigation shows the picture of 
fat necrosis with the formation of crystals of free fatty acids. 
The cause is unknown. Special investigation is necessary. It 
is possible that the disease begins with the white spots which 
I have observed many times on especially fattened carcasses 
(observed in the slaughter house in Tsingtau [Kiaochou], 
China). Similar white spots were sometimes found in the 
subpleural fat of these cattle.” The free fatty acids present 
in the necrotic fat are mostly saturated acids (stearic and 
palmitic).
 “These cattle were fattened on a diet containing a large 
amount of soybean cake and black soybeans. According to 
Lewkowitsch (1922) and Falk (1917), the soybean lipase is 
derived from soybean cake. We have in these pathological 

studies the results of feeding large amounts of soybean for 
a long period. It is of interest to note that fat necroses were 
never observed by Horvath in Mongolian cattle, fattened on 
grass (examined in Tientsin).
 “The high fi gures for serum lipase after raw soybean 
ingestion must be of importance for the hemolytic and hemo-
agglutinating phenomena in the body.”
 Note: This is the earliest document seen (Oct. 2020) that 
mentions a hemo-agglutinating phenomena possibly caused 
by soybeans.

1436. Oikata, R.; Kitaura, T. 1920. Shôyu no hinshitsu to 
gantoryô to no kankei ni tsuite [The relation between the 
quality of shoyu and its sugar content]. Nippon Jozo Kyokai 
Zasshi (J. of the Society of Brewing, Japan) 15(3):12-14. 
[Jap]

1437. Product Name:  [Soyamacream (Normal, or for 
Diabetics), Soyamacream (Extra Rich in Fat for Diabetics)].
Foreign Name:  Soyamarahm (normal, oder fuer 
Diabetiker), Soyamarahm (extra fettreich besonders fuer 
Diabetiker).
Manufacturer’s Name:  Soyama-Werke.
Manufacturer’s Address:  Frankfurt am Main, Germany.
Date of Introduction:  1920.
New Product–Documentation:  Noorden and Salomon. 
1920. Handbuch der Ernährungslehre. p. 311-12. The 
section titled “Vegetable Milk and Cream” (p. 311-14) notes 
that the authors have had extended experience with soybean 
milk and soy fl our made by Frankfurter Soyama-Werken in 
various forms. For each product the composition of protein, 
fat, carbohydrates, ash, and calories is given. The fi rst 2 soy 
cream products contain 2.93–2.95% protein and 11.50 fat. 
The third extra-rich cream contains 2.5% protein, 3-0.0% fat, 
and 1% carbohydrates.
 Horvath 1927. The Soybean As Human Food. p. 67-68. 
Gives a nutritional analysis of each of the 3 types of soymilk 
and 3 types of soy cream, based on Noorden and Salomon 
(1920). Soyama production started during World War I. It 
was still being produced in the late 1920s.

1438. Product Name:  [Soyamamilk (Normal, or for 
Diabetics), Soyamamilk for Baking].
Foreign Name:  Trink-Soyamamilch (normal, oder fuer 
Diabetiker), Soyamamilch fuer Backzwecke.
Manufacturer’s Name:  Soyama-Werke.
Manufacturer’s Address:  Frankfurt am Main, Germany.
Date of Introduction:  1920.
New Product–Documentation:  Noorden and Salomon. 
1920. Handbuch der Ernährungslehre. p. 311-12. The 
section titled “Vegetable Milk and Cream” (p. 311-14) notes 
that the authors have had extended experience with soybean 
milk and soy fl our made by Frankfurter Soyama-Werken in 
various forms. For each product the composition of protein, 
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fat, carbohydrates, ash, and calories is given. These 3 
products contain 3.29–3.77% protein and 3.36–4.40% fat.
 Horvath 1927. The Soybean As Human Food. p. 
67-68. “In Germany the Soyama factory (in Frankfurt) 
manufactures soybean fresh milk (mostly from soybeans), 
soybean normal cream, and also condensed bean milk and 
cream. Soyama bean milk looks like cow’s milk, contains 
the same constituents, even in larger amount and in a state 
of fi ner dispersion. Only the taste is different. According 
to Fuerstenberg [1917], Soyama milk can be qualifi ed as 
a special, very valuable dietetic nutrient. The high lecithin 
content of this preparation adds to its value, too.” Horvath 
then gives a nutritional analysis of each of the 3 types of 
soymilk and 3 types of soy cream, based on Noorden and 
Salomon (1920). Soyama production started during World 
War I. It was still being produced in the late 1920s.

1439. Calvino, Mario. 1920. La soya [The soybean]. Informe 
de la Estacion Experimental Agronomica (Santiago de las 
Vegas, Cuba). Part 15. p. 179-92. For the years 1918-19 and 
1919-20. [2 ref. Spa]
• Summary: Lists and describes briefl y nine soybean 
varieties received from the offi ce of new plant introduction 
of the U.S. Department of Agriculture (“A magnifi cent 
collection of varieties.”) and four varieties already owned by 
the Station in Cuba. They were fi rst planted in March 1919 
(a second lot of four of these varieties were planted at this 
time–Wilson Five, Peking, Black Eyebrow, and Amarilla 
Nakasawa) and again in August 1919. The varieties and their 
yields (in kg/ha) in descending order of yield for the fi rst 
planting are as follows: Pekin [Peking] (1435.9 + 790 / -). 
Early Brown (1153.9 / -). Biloxi (1153.9 / -). Virginia (923 
/ -). Unknown (976.6 / -). Black Eyebrow (1153.9 + 1140 / 
-). Wilson 5 [Wilson-Five] (920.5 + 1230 / 277.7). Arlington 
(820.5 / -). Soya S.P.I. 40125 (615.3 / -). Barket [Barchet] 
(513.0 / -).
 The four varieties already owned by the station and their 
yields during these fi rst two plantings were: (1) Amarilla 
Nakasawa / Nacasawa (from Mr. Nakasawa of Japan; 897.4 
+ 1100 / 1375). (2) Gigante (imported from the USA; 551 / 
-). (3) Negra. “This is not a variety name. Rather this seed 
came mixed with other seeds. We noted some of these plants 
in our fi elds and we propagated them.” Note: This is said to 
have been the fi rst Cuban soybean selection. (4) Hahto, from 
the USDA. “This is the most interesting soybean variety 
for Cuba for use as either green seeds (grano verde; green 
vegetable soybeans) or whole dry seeds (1000.0 / -).
 For each variety the following information is given. 
Color of seed, date of start of germination in petri dishes 
(14 March 1919) and laboratory temperature, percentage 
germination, number of days to germination in lab, date of 
germination, date of harvest in fi elds (9 June 1919), yield, 
observations. There is a special section on the Hahto variety; 
sown on 10 June 1919, it yielded 1,000 g/ha. A table (p. 190) 

shows the nutritional composition of 12 the 13 varieties (all 
but Negra). Hahto had the highest protein content (39.12% 
protein, 11.90% water, and 17.36% fat), whereas S.P.I. 40125 
had the highest oil content (28.91% protein, 10.60% water, 
19.60% oil). A second such table (p. 191) shows assimilable 
nutrients of all 13 varieties.
 The article concludes: “According to Dr. E. Babe, Chief 
of the Dept. of Chemistry at Santiago de las Vegas, in China 
and Japan the soybean is used to prepare very nutritious 
foods including a special bread for diabetics and a milk that 
is widely appreciated.” Note: Dr. Babe, who never went 
to Asia, is said to have acquired this information from the 
literature on soybeans.
 Photos show: (1) A fi eld of variety trials in 1919. 
(2) 11 soybean varieties, with 10 samples of seeds from 
each variety. (3) A fi eld of mature Biloxi soybeans. (4) An 
uprooted Biloxi soybean plant. (5) The Hahto soybean: Pods, 
green seeds, and dry seeds. (6) An uprooted Hahto soybean 
plant with many pods.
 Note: This is the earliest Spanish-language document 
seen (June 2009) that uses the term grano verde to refer to 
green vegetable soybeans. Address: Delegate of the Secretary 
of Agriculture, Commerce, and Labor, and Acting Director, 
Cuba.

1440. Choson Unhaeng. comp. 1920. Economic history of 
Manchuria. Seoul, Chosen: Bank of Choshin. x + 303 p. 
Illust. Portraits. Folded color map. 20 cm.
• Summary: A digital version of this book is available on 
HathiTrust. The word “soya” appears on 19 pages: p. 146 
(7 times), 137 (5 times), 138 (4 times), p. x, p. 142, 145 (3 
times), p. 72, 138, 140, 148, 216, 303 (2 times), p. vi, 18, 52, 
124, 134, 144, 217 (1 times each).
 In the chapter on Agriculture (p. 124-60), the long 
section on “Soya beans” appears on pages 137-148. In this 
section the terms “bean cake” and “bean oil” appear many 
times. A large table (p. 147-48) shows the export of soya 
beans, [soya] bean cake, and [soya] bean oil from Dairen, 
Newchwang, and Vladivostok from 1908 to 1917.
 The term “bean cake” or “bean cakes” appears on 26 
pages: p. 144 (4 times), p. 18, 19, 142, 183, 184 (3 times), 
20, 28, 140, 143, 186, 187, 215, 216, 218 (2 times), p. vii, 
137, 138, 147, 148, 177, 186, 219, 224, 294, 299 (1 time 
each).
 The word “soy,” referring to soy sauce (Japanese shoyu) 
appears only on p. 142, where we read: “(6) Uses of Beans, 
Bean Cake, and Bean Oil in the Far East: (a) Beans: Perhaps 
the Japanese are the greatest consumers of beans in the world 
as an article of diet. Every morning they take soup made of 
miso which is prepared from beans. For the seasoning of 
their food they seldom use salt, using instead bean sauce, 
the chief ingredients of which are beans and salt. Thus the 
Japanese eat beans in one form or another at least three times 
a day. An extensive use is also made of beans by the Chinese, 
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who make them into the Chinese paste chiang which they 
habitually eat with fi sh, meat, and vegetables. But the more 
expensive Chinese soy, which corresponds to the Japanese 
shoyu, is only used by wealthy families and restaurant 
keepers, and is not consumed by the very poor. Another 
product of beans which is widely used in both Japan and 
China is tou-fu [tofu, doufu] or bean-curd.”
 “(b) Bean oil is used extensively in cooking. Although 
it is inferior to rape and sesamum oils for this purpose, these 
oils cannot compete with it in point of price; the recent 
advance in price, due to the foreign demand, may however–if 
sustained, as seems certain–go far to change the positions 
of the oils relatively to each other. In spite of its unpleasant 
characteristic odour and unpalatability, the poorer classes in 
China consume it in its crude state, but among the rich it is 
boiled and allowed to stand until it has become clarifi ed.
 “As a lubricant bean oil is used for greasing axles and 
parts of the native machinery in use in the arts and crafts. 
Other uses in South China are for the making of waterproof 
cloth, and paper umbrellas and lanterns, and the oil is also 
mixed with lacquer for the manufacture of varnish and 
printing ink.
 “(c) Bean Cake: Bean cake, which is but the residue 
after the oil has been expressed from the beans, was of 
comparatively little value to the Manchurian farmers, who 
used to feed their stock with it, before the discovery of its 
great value as a fertilizer. First in the sugar plantains in the 
provinces of Fukien and Kwangtung [southeast China], and 
then in the plantations in Java and the South Sea Islands, 
it was used as a fertilizer, and for centuries it has been an 
important article of trade with those places. But the great 
importance it has since attained in Manchuria’s foreign trade 
dates from the conclusion of the Sino-Japanese War, when 
it began to be exported to, Japan for use in the paddy fi elds 
there. Soon it was found that it possessed fertilizing qualities 
superior to those of the fi sh manure of past ages which, 
containing too high a proportion of oil for the purpose for 
which it was used, was liable to breed insects hurtful to the 
crops, and so great grew the demand for it in Japan that the 
relative position of the oil and the cake was changed at one 
time, the cake becoming the principal product and the oil a 
by-product, though the tendency now is for the oil to regain 
its former position, owing to the growing demand for it in the 
Western markets. The results of the analyses made of bean 
cake in three different places show the following chemical 
composition.” Analyses were conducted by: (1) Government 
laboratory, Japan. (2) Agricultural Institute, Scotland. (3) 
South Manchuria Railway Co. Composition: Water 11.0 to 
15.3%. Albuminoids [proteins] 42.1 to 45.2%. Fat 5.2 to 
9.6%.
 “The Chinese farmer does not yet use bean-cake in his 
rice fi eld, and in Manchuria it is only used for vegetable-
growing. Thus Japan owes much to Manchurian bean-cake 
for the productiveness of its naturally sterile soil.

 “As cattle feed bean cake is used in Manchuria for 
horses and mules–only, however, when very hard work is 
being done, and is mixed with bran and kaoliang stalk. Its 
use as cattle feed in Japan still belongs to the experimental 
stage. Two novel uses of soya beans have been discovered by 
Mr. Suzuki of the Central Laboratory of the South Manchuria 
Railway Company. The one is the making from it of a new 
sort of paint, named Solight, and the other, a chemical 
composition called Tantalse, which imparts its waterproof 
characteristic to the cement, mortar, or concrete with which 
it is mixed, or to paint upon which it is applied. The merits 
of Solight are enumerated thus: it may be applied as it is; 
it dries quickly, that is in about half an hour; it has no bad 
odour like paint; its easy combination with any color; its 
cheapness.
 “Beans are also used in soap-making, and there are 
already several soap factories in Dairen which use beans 
as the chief material. The uses of beans are studied by 
many Japanese institutions and individuals, and many new 
discoveries have been made; indeed there seems to be no end 
to their uses.”

1441. Fryer, Percival J.; Weston, Frank E. 1920. Technical 
handbook of oils, fats and waxes. 2 vols. [3rd ed.]. 
Cambridge, England: University Press. See vol. 1, p. 121-22. 
Soya bean oil. The Cambridge Technical Series. [4 ref]
• Summary: Volume 1 is titled “Chemical and general.” In 
Section IV, “Classifi cation of oils, fats, and waxes, under 
Glycerides, Chapter 7 is titled “Vegetable drying oils.” 
Section 112 (p. 121-22) is about “Soya bean oil.” Contents: 
I. General and analytical: Character: Colour, odour, stearine. 
Special tests: None. Physical and chemical data: Specifi c 
gravity, solidifying point of fatty acids, refractive index, 
solubility (true valenta, alcohol reagent), iodine value 
(Bromine thermal test, Maumené, Livache), saponifi cation 
value, insoluble bromide value, acid value, unsaponifi able 
(per cent.), chemical composition, adulteration.
 II. Technical: Source. Content of oil in seed. Method of 
obtaining the oil. Refi nement (method of refi ning: Use of 
caustic soda for refi ning and Fuller’s earth for bleaching). 
Properties and uses.
 Concerning adulteration: It is not commonly practiced, 
since the price of soya bean oil is generally below that of 
other oils. Cotton seed oil is easily detected by the Halphen 
reaction, and linseed oil by its higher iodine value and higher 
insoluble bromide value.
 Concerning uses: “The oil became popular as a 
soap-making material at a time when Cotton seed and 
Linseed were high in price. It is an ideal oil for soft-soap 
manufacture, having all the virtues of Linseed oil, and 
yielding a soap of a fi rmer texture.
 “Both the oil and the hardened fats produced from it are 
used in large quantities for edible purposes. It is also ‘boiled’ 
for use in paints, usually together with linseed oil, and can be 
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employed as a substitute for the latter in ‘linoleum.’
 “On deglycerination, the soya bean fatty acids are 
usually green in colour, yielding however a yellowish brown 
soap or saponifi cation with alkalies.” Address: 1. F.I.C. 
[Fellow of the Inst. of Chemistry], F.C.S., Chief Chemist 
and Director, Yalding Manufacturing Co. Ltd., England; 2. 
Head of the Chemistry Dep., the Polytechnic, Regent St. W. 
[London].

1442. Gardner, Henry A. 1920. Papers on paint and varnish 
and the materials used in their manufacture. 1845 B St., 
N.W., Washington, DC. 501 p. See p. 9-29, 64, 90, 96, 140. 
Illust. Index. 23 cm. [1 ref]
• Summary: “In the present work the author brings up to 
date the series of technical papers which he has prepared 
as circulars of the Educational Bureau of the Paint and 
Varnish Manufacturers Association of the United States, 
since January, 1919, covering researches in the technology 
of paint and varnish.” From the preface. Chapter 1, “Resume 
of soya bean oil investigations” (p. 9-28), states that “Soya 
bean oil has become one of the staples of the paint trade.” 
Contains material reprinted from Circular 50 “Soya Oil in 
Paints”; Circular 63 “Legitimization of Soya Bean Oil”; 
Soya Bean Oil in Paste Colors, an article presented by the 
writer before the Pennsylvania State Association of Master 
Painters, Jan. 15, 1920; Circular 60 “Changes in Oil Upon 
Storage”; extracts from address by L.P. Nemzek before 
the Mississippi Cottonseed Crushers’ Association at New 
Orleans, Louisiana, as reprinted in Circular 37 (June 1916). 
Specifi c information on soybeans is found on the following 
pages: Soya bean oil in paints (p. 9-11). Soya bean oil in oil 
colors (p. 10, 17). Analysis of chemical composition of soya 
beans, soya bean cake (p. 12). Analysis of soya bean oil (p. 
12-13, 15, 25). Production of soya bean oil (p. 12, 21). Soya 
bean oil and lead or manganese drier, drying tests and heat 
tests (p. 14-15). Legitimization of soya bean oils (p. 16). 
Soya bean oil in red lead (p. 19). Crushing of soybeans (p. 
23). Production of soybeans (p. 26-27). Uses of soya bean oil 
(p. 27). Driers for soya bean oils (p. 29).
 Chapter 2, “Driers for soya bean oil” (p. 29-41) gives 
the results of laboratory investigations on the most effi cient 
driers for soybean oil. Chapter 5, Changes in oils upon 
storage, p. 60-70. Table 27 (p. 64) shows the results of oil 
tests with soybean oil in 1911-1919. Table 35 (p. 90) gives 
constants for various oils (including linseed oil and soya 
bean oil) used in 1920 tests by the Bureau of Standards. 
Table 36 (p. 93), titled “Heat test on tung oils” includes 
mixtures of different percentages of tung oil and soya bean 
oil. The conclusion of Chapter 7 (p. 95) states that using 
a revised testing method, tung oil containing “as low as 5 
per cent soya bean oil can be differentiated from pure tung 
oil. The use of this test with revisions noted is therefore 
recommended to the paint and varnish industry for the 
examination of tung oil.”

 Chapter 8, “Hexabromide test for determining purity 
of linseed oil” (p. 96-110) describes a new method of 
determining the purity of raw soybean oil and raw linseed 
oil by the Steele and Washburn method and Bailey’s 
modifi cation of it, as forwarded to Subcommittee III on the 
Testing of Paint Vehicles (see p. 96-97). Table 97 in Chapter 
8 (p. 110) gives the “Iodine and hexabromide numbers of 
soya bean, tung and linseed-soya bean mixtures. Chapter 11, 
Fume loss in boiling oils, p. 138-40. Table 45 (p. 140) shows 
the specifi c gravity of soybean oil, the percentage weight 
loss and the percentage volume loss in processing. Also 
discusses: Alfalfa seed oil (p. 69). Hempseed oil (p. 63, 66). 
Linseed oil (p. 13). Peanut oil (p. 69). Perilla oil (p. 69, 140, 
237).
 A photo (p. 6) shows the members of the Educational 
Bureau of the Paint Manufacturers Association of the United 
States, and National Varnish Manufacturers Association 
(co-operating). All are dressed formally, in coats and ties; 
some are holding straw hats. Eight men are seated and eight 
are standing behind them. No individual names are given. 
Address: Director, Scientifi c Section, Paint and Varnish 
Manufacturers’ Assoc. of the United States, etc.

1443. Kellogg, John Harvey. 1920. The health question box, 
or a thousand and one health questions answered. 2nd ed. 
Battle Creek, Michigan: Modern Medicine Publishing Co. 
907 p. Illust. Index. 21 cm. 1st ed. was 1917.
• Summary: “Foreword: For more than forty years, the 
writer of this volume has each week stood before an 
audience of invalids at the Battle Creek Sanitarium to open a 
popular question box. During a longer period the writer has 
supplied each month to the monthly journal Good Health 
several columns of answers to correspondents.” More than a 
thousand of these have been selected, with their answers, for 
this volume.
 The following questions concern the soy bean (p. 350-
53, 886; also 125, 200, 347, 349): In what respect is the soy 
bean superior to the navy bean and other varieties? What is 
soy bean curd or cheese (to-fu), and how is it made? What 
is the food value of the soy bean? What is the composition 
of the soy bean, especially in relation to the amount of 
carbohydrate it contains?
 Concerning peanuts (p. 348-49): Is the protein of the 
peanut equal to that of meat or eggs? Which is the more 
digestible, roasted or raw peanuts? Why is it necessary to 
cook peanuts to prepare them for digestion?
 “In North China and various other countries where the 
peanut fl ourishes, it has long held a prominent place in the 
national dietary; but in this country its great value has been 
so little appreciated that it has been scarcely recognized as a 
food, having been eaten as a dainty or luxury.
 “Although, since the writer–some twenty-fi ve years ago 
[i.e., ca. 1895]–introduced the crushed nuts, or peanut butter, 
into the bill of fare of the Battle-Creek Sanitarium, the use of 
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peanuts in this form has rapidly extended and it has found its 
way to many thousands of tables.”
 One discovery has “placed the peanut upon a high 
pedestal among foodstuffs... It is the fact that the protein of 
the peanut belongs to a special class very rare among the 
products of the vegetable kingdom, known to the chemist 
as ‘complete protein.’ The complete protein is one which 
contains all the elements needed for making any of the many 
different kinds of tissue found in the human body. Very 
naturally these proteins are found in eggs, milk and meat, but 
they are not found in cereals or vegetables.” The almond and 
soy bean also contain complete proteins.
 Concerning the natural diet of man (p. 96-109, 124-25): 
What was the diet of prehistoric man? Ans: Fruits and nuts. 
What is the natural diet of man? Ans: Fruits, soft grains, 
nuts, tender shoots and juicy roots. Man is not carnivorous. 
What was the Brook Farm experiment? What is the simple 
life? What is biologic living? Ans: Living in accord with the 
“great biologic laws... which rule our physical being.” What 
is Fletcherism? Ans: Thorough mastication. When eggs and 
meat are discarded what vegetable foods should take their 
place? Ans: No substitutes are needed. “Protose, Nuttolene 
and other vegetable meats are rich in protein. The newly 
introduced soy bean is more than a substitute for meat. It 
is rich in lime and vitamins which meat lacks. Its protein 
is ‘complete.’” Have human beings a natural appetite for 
fl esh? Do scientifi c authorities admit that animal fl esh is 
a necessary part of the human dietary? Ans: “All modern 
physiologists admit that fl esh food is not an essential part...” 
Is a meatless diet capable of maintaining the body in a state 
of vigorous health? Is there any authority for the elimination 
of fl esh foods from the dietary? Does a fl esh diet injure the 
kidneys? Is it not true that laborers universally require a large 
amount of meat.
 Concerning roughage, bran, and constipation (p. 197-
99). Diabetic foods (p. 199-201, incl. soy bean and soy 
bean curd). Dietary oils and butter (p. 338-41, incl. nut oils, 
peanut oil, olive oil, malted nuts). Concerning tree nuts (p. 
341-47, 354-59): What is the food value of nuts? Ans: The 
“most highly concentrated of all natural foods.” Tropical 
fats–Where do the natives of the tropics get their fat? Nuts 
for nursing mothers–Is there any food which will increase 
the fl ow of her milk? Ans: Nut milks, Malted Nuts. How 
did the Jordan almond get its name? Ans: This choicest of 
all almonds came originally from Malaga in southern Spain. 
Almond milk–Is it possible to prepare a substitute for milk 
from vegetables? Ans: Yes. “The writer has made large use 
of almond milk for thirty years [i.e., since about 1890]. It is 
more easily prepared from almond butter.” “Almost equally 
good milk preparations may be made from the soy bean and 
the peanut.” Are nuts good food? Yes, incl. peanut butter. 
Nuts make good “meat substitutes.”
 On the last page is a list of 18 health books by Dr. 
Kellogg, all published by the Modern Medicine Publishing 

Co. Address: M.D., Battle Creek, Michigan.

1444. Leach, Albert E.; Winton, Andrew L. 1920. Food 
inspection and analysis: For the use of public analysts, health 
offi cers, sanitary chemists, and food economists. Revised and 
enlarged by Andrew L. Winton. 4th ed. New York, NY: John 
Wiley & Sons; London: Chapman & Hall, Ltd. xix + 1090 
p. Plus 40 unnumbered plates at end. See p. 545-46. Illust. 
Index. 25 cm. 1st ed. 1904. [4 soy ref]
• Summary: In the chapter on “Edible oils and fats,” tables 
give the following values for soy oil: Specifi c gravity at 
15.5ºC: 0.922-0.928 (p. 492). Refractive index at 25ºC: 
1.4729-1.4742, Refraction, butyro scale at 25ºC: 71-73 (p. 
493). Solidifying point: -15 to -8ºC (p. 497). Saponifi cation 
number: 189-194 (p. 503-04). Iodine number: 121-143 (p. 
303-07). Maumené number: 87-88 (p. 528). Acetyl number: 
Not given. Reichert-Meissl number: 0.4-0.7 (p. 529). 
Polenske number: Not given. Unsaponifi able matter (%): 
1.3-1.5. Free fatty acids calculated as oleic (%): 0.3-3.0.
 Insoluble fatty acids and unsaponifi able matter: Per cent 
(Hehner number) 95.5. Solidifying point: 13-21ºC. Melting 
point 26-29ºC. Iodine number: 122. Mean molecular weight: 
Not given.
 The section on “Soy oil” (p. 545-46) discusses: 
Overview, composition, detection, and Settimi test (for 
color). “This oil, prepared from the seed of Soja hispida, 
is of comparatively recent introduction in the Occident, 
although extensively used in China for both food and 
technical purposes. The seed contains about 20% of a semi-
drying oil of which somewhat more than half is expressed by 
the methods employed. Extraction yields a larger amount but 
is practiced chiefl y with damaged beans the cake of which is 
not suited for cattle food. The edible oil is commonly fi ltered 
through fuller’s earth.”
 Also discusses: Sesame oil (p. 537-39). Peanut oil (p. 
542-45). Linseed oil (p. 547). A.E. Leach lived 1864-1910. 
Andrew L. Winton lived 1864-1946. Address: 1. S.B., 
Late Chief of the Denver Food and Drug Inspection Lab., 
Bureau of Chemistry, USDA, and Late Chief Analyst of the 
Massachusetts State Board of Health; 2. Formerly Chief 
of the Chicago Food and Drug Lab., Bureau of Chemistry, 
USDA, and formerly in charge of the Analytical Lab., 
Connecticut Agric. Exp. Station.

1445. Martin, Geoffrey. 1920. Animal and vegetable oils, 
fats & waxes: Their manufacture, refi ning, and analysis, 
including the manufacture of candles, margarine, and butter. 
A practical treatise. London: Crosby Lockwood and Son. x 
+ 218 p. Illust. Index. 25 cm. Series: Manuals of Technical 
Chemistry–IX. [25* ref]
• Summary: In Chapter 6, titled “Manufacture of vegetable 
oils by pressing” is a section on “Soya-bean oil” (p. 61) 
which states that soya beans are imported to Europe from 
China, Manchuria, and Japan. In Europe, they are presently 
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as important as cotton-seed oil, and the press cake supplies 
an important food for milch cows; it is as valuable as the 
cake of linseed or cotton-seed. Soya beans contain 18% oil. 
Upon being pressed, they yield 10-13%.
 Chapter 9, titled “The hardening of fats. The 
hydrogenation of fats” notes (p. 121) that soja-bean oil 
makers of Japan and Manchuria are considering hardening 
the oil to a solid before shipping it abroad to prevent leaking. 
Soja-bean oil is now one of the principal oils hardened (p. 
122).
 Chapter 10, titled “Varieties of fats, fatty oils, and 
waxes,” in the section on “Semi-drying vegetable oils” 
contains a subsection on “Soya bean oil” (p. 132).
 A table (p. 196) titled “Schedule” states that oil of 
“Good merchantable quality” shall be free from foots and 
foreign matter, and shall conform to the standards given 
below: For “soya oil”–Percentage of free fatty acids (oleic, 
except otherwise stated): Crude 2.5%, fi ne edible 0.15%. 
Percentage of moisture not to exceed 0.25%. Percentage of 
unsaponifi able matter: 1%. A second table titled “Schedule 
of standards for seeds, nuts, and kernels” (p. 197) notes that 
“Soya” shall have an oil content of 17%, and not more than 
2% free fatty acids (calculated as oleic) in the extracted oil.
 Also discusses: Almond oil, arachis oil (also called 
earth-nut oil, ground-nut, or pea-nut oil, p. 130), hemp-
seed oil, hydrogenation of fats, linseed oil, oleo margarine, 
sesamé oil. Geoffrey Martin was born in 1881. Address: 
D.Sc. (Lond. & Bristol), Ph.D., F.I.C., Technological 
Chemist and Chemical Engineer, Head of the Research Dep. 
of the Co-operative Wholesale Society, Ltd., Manchester 
[England].

1446. Noorden, Carl von; Salomon, Hugo. 1920. Handbuch 
der Ernaehrungslehre. Erster Band. Allgemeine Diaetetik 
[Handbook of nutritional education. Vol. I. General 
dietetics]. Berlin: Verlag von Julius Springer. xxxiii+ 1237 p. 
[100+* ref. Ger]
• Summary: The section titled “Vegetable Milk and Cream” 
(p. 311-14) notes that the authors have had extended 
experience with soybean milk and soy fl our made by 
Frankfurter Soyama-Werken in various forms. For each 
product the percentage protein, fat, carbohydrates, ash, 
and calories per 100 gm is given, based on analyses of 
Dr. G. Popp in Frankfurt: Soyama Flour (Soyamamehl; 
42% protein, 18% fat), Soyama Milk (Trink-Soyamamilch 
[normal], 3.77%, 3.36%), Soyama Milk for Diabetics [low 
in carbohydrates] (Trink-Soyamamilch [fuer Diabetiker], 
3.77%, 3.40%), Soyama Milk for Baking (3.29%, 4.40%), 
Soyama Cream (Soyamarahm [normal], 2.93%, 11.50%), 
Soyama Cream for Diabetic (Soyamarahm [fuer Diabetiker], 
2.95%, 11.50%), Soyama Cream [extra rich in fat, especially 
for diabetics] (Soyamarahm, 2.50%, 30.0%). The soybean 
is of special importance in diabetic diets because of its low 
carbohydrate content, which can be reduced even more by a 

special process.
 When Soyama Cream is mixed with coffee, tea, or 
chocolate, once can scarcely tell whether or not one is 
using cow’s milk. Pages 312-13 summarize the fi ndings of 
Fischer on the ease with which plant- or vegetable milks are 
digested.
 The section on variety breads (p. 427) notes that soybean 
fl our is now warmly recommended in such recipes.
 A section titled “Soybeans” (p. 542-43) notes that 
edible soy products are made by Aguma-Werken F. Thörl 
in Harburg, Vaterland brand soy fl our is made by E. 
Friedrichsen in Berlin, and an excellent soy fl our is made 
by Soyama-Werken in Frankfurt am Main. In Japan and 
China countless preparations made from soybeans are on the 
market. Especially prized is the cheese named tofu (To-fu). 
Soy sauce is also known worldwide. Soy coffee (p. 694) is 
of much less economic importance than imitation coffees 
made from cereal grains or malt. Page 714 mentions tests 
using soybean fl our to make cocoa or chocolate. Page 800 
discusses soya seasonings such as shoyu fermented with koji, 
and miso.
 Pages 887-903 discuss vegetarian cures for diseases, 
and ten specifi c diseases for which they are well suited. 
Some groups of German vegetarians are endeavoring to 
return to a more “natural way of life,” and some of these 
eat a raw-food diet. Pages 898-99 give the protein content 
and calories per 100 gm of soy fl our and soymilk, plus a 
discussion of soymilk. Page 979 gives the composition of 
two brands of soymilk and one of soy cream. Also contains 
early information on using baking soda for cooking whole 
soybeans. Noorden lived 1858-1944. Address: 1. Geheimer 
Medizinalrat und Prof., Frankfurt-am-Main, Germany; 2. 
Prof., Vienna, Austria.

1447. Ubbelohde, Leo. 1920. I. Oele und Fette aus Pfl anzen. 
B. Schwachtrocknende Oele [I. Oils and fats from plants. 
B. Semi-drying oils]. In: Leo Ubbelohde & F. Goldschmidt, 
eds. 1920. Handbuch der Chemie und Technologie der Oele 
und Fette: Chemie, Analyse, Gewinnung und Verarbeitung 
der Oele, Wachse und Harze. II. Band [Handbook of the 
Chemistry and Technology of Oils and Fats: Chemistry, 
Analysis, Extraction, and Processing of Oils, Fats, Waxes, 
and Resins. Vol. 2]. Leipzig, Germany: Verlag von S. Hirzel. 
p. 137-322. See p. 282-93. Illust. Index. 25 cm. [Ger]
• Summary: No. 182, “Soybean oil (Sojabohnenöl),” has 
the following contents: Names: Huile de Soja. Soja bean 
oil. Chinese bean oil. Olio di Soia. Introduction: Botanical, 
varieties, culture, composition of the beans (2 tables), 
lecithin content, urease. Various preparations from soybeans: 
European (Sarton powder / Sartonpulver made by Bayer 
& Co.; Soyap made by Firma Zinnert), Asian (fl our, bread, 
milk, cheese, canned / tinned foods, soya sauce {Sojasauce} 
and the so-called soya-quark {Sojaquark} [tofu, containing 
72.1 to 73.0% water], natto), diabetic bread, soy sauce. 
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Production of soybean oil. Properties of soybean oil. Use of 
soybean oil. Soybean cake (Sojabohnenkuchen, Sojakuchen). 
Commerce and trade.
 Note: This is the earliest German-language document 
seen (Dec. 2020) that uses the word Sojaquark to refer to 
tofu.
 Also discusses: Sesame oil (p. 196-206). Address: 1. 
Prof. Dr., Karlsruhe [Germany].

1448. Zlatarov, Asen Asenov. 1920. Soiata, yaponsiat bob, 
neinoto kultivirane, sastav i izpolzvane kato hrana, furaj i 
industrialno rastenie [Soya, the Japanese bean, its cultivation, 
composition, and use as food, fodder, and in industry]. Sofi a, 
Bulgaria: Alexander Paskalev. 44 p. Reprinted in 1921 in 
Biblioteka Savremenen Zemedelets (Library of Modern 
Agriculture). No. 33. With St. Mateev as co-author. 3rd 
enlarged edition, 1928, with St. Mateev as co-author, 130 p. 
[21 ref. Bul]
• Summary: In 1926 Zlatarov wrote of this document 
(in German) in Die Soja und Ihre Verwertung als 
Nahrungsmittel, (in Fortschritte der Landwirtschaft, No. 17, 
p. 643). in the references (#1): This brochure was written 
(in Bulgarian) by Dr. Assen Zlataroff and St. Mateef. Sofi a, 
1921 (in Bulgarian). This, there is a 2nd author and the year 
of publication is 1921.
 Rosen L. Paskalev (1986) notes: “Alexander Paskalev 
was my distant relative and a close friend of A. Zlatarov. He 
published a broad spectrum of important books on various 
topics.” Address: Bulgaria.

1449. Hirschberg, Leonard Keene. 1921. Secrets of health 
and happiness: A healthy man’s nourishment can be 
measured naturally. Washington Post. Jan. 5. p. 8.
• Summary: Dr. Arthur D. Holmes, in charge of digestion 
experiments at the Offi ce of Home Economics (Woodstown, 
New Jersey), has shown “that minerals, fats and vitamines 
are present in soy beans and peanuts, and these taken with 
some excellent laxative food such as yeast cakes give zest 
and variety to the diet.” Address: Dr.

1450. Adkins, Dorothy Margaret. 1921. The soya-bean 
problem. Science Progress (London) 15(59):445-51. Jan. [9 
ref]
• Summary: This is a popular article. Contents: Introduction. 
Practical applications of the bean: Food uses include 
Tofu, or bean cheese (Japanese), Miso similar to chiang 
(Chinese), Shoyu (Japanese) and chiang-yu (Chinese), Natto 
(Japanese), whole dry soya-beans, soya-beans canned as 
a green vegetable (see description below), vegetable milk, 
soya-beans roasted, ground and used as a coffee substitute 
in Switzerland and the USA, soya fl our, soya in diabetic 
diets and macaroni. Utilisation of soya-bean oil: In Italy, 
China, Manchuria. Utilisation of soya-bean cake and meal: 
As fertilizer in China and Japan, for feeding stock. Food 

value of the bean. The cultivation of the soya bean: China, 
Japan, United States, Australia (New South Wales), South 
Africa, West Indies, British East Africa, West Africa, Burmah 
[Burma], England.
 “In Japan beans are germinated until the sprouts are 
about fi ve inches long, and eaten with vinegar; beans, 
germinated and treated with brine, have also been noted in 
Spain.” Note: It is not stated clearly that these beans in Japan 
or Spain are soya beans.
 “Soya-beans may be cooked and used in the same way 
as haricot-beans, and may also be picked when young and 
treated like green peas, in which condition they may be 
canned.”
 “In South Africa success has been achieved in growing 
the plant; in 1910 the outlook was so hopeful that a project 
for constructing oil mills was suggested. Unfortunately the 
bean was not taken up by farmers, who preferred to cultivate 
maize, as it was an easier crop to produce. Thus no extensive 
culture of the bean was attempted, and the subject was 
dropped.
 “In other parts of the Empire, for example the West 
Indies, British East Africa and West Africa, trials of soya-
beans have proved successful, but in no district have 
promising early experiments been followed by tests on a 
larger scale.”
 “In certain parts of India, for example Burmah, soya-
beans are grown on a large scale and are consumed by the 
natives.”
 Note: “Lower Burma is a historical region, referring to 
the part of Burma annexed by the British Empire after the 
Second Anglo-Burmese War, which took place in 1852... 
Lower Burma was centered at Rangoon, and composed of 
all of the coast of modern Burma, and also the lower basin 
of the Irrawaddy River, including Prome. The area was also 
known as British Burma” (Source: Wikipedia, Oct. 2010). 
Address: Royal Holloway College, London.

1451. Carnot, P.; Gerard, P.; Moissonnier, S. 1921. Action de 
l’uréase du soja sur l’organisme animal [Action of soy-bean 
urease on the animal organism]. Annales de l’Institut Pasteur 
(Paris) 35(1):1-42. Jan. (Chem. Abst. 15:1759). [4 ref. Fre]
• Summary: The authors’ experiments show that urease 
(which is called a “diastase” rather than an “enzyme”) totally 
and rapidly destroys urea in the blood.

1452. Evans, W.A. 1921. How to keep well: Some diets for 
diabetics. Chicago Daily Tribune. Feb. 18. p. 8.
• Summary: Mrs. M.F. explains how she cured her mother of 
diabetes in fi ve years: First: “Substitute Jireh or diabetic fl our 
in all cooking where ordinary fl our is used.”
 “Mrs. H.D. was not so successful, but she writes [of 
her son, age 5]:... His bread I made with soy bean fl our, and 
he could eat all he wanted, as it contained no starch. I used 
this fl our for his gravies and to thicken different dishes.” 
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Address: Dr.

1453. Strowd, W.H. 1921. The forms of nitrogen in soybean 
nodules. Soil Science 11(2):123-30. Feb. [17 ref]
• Summary: “Review of the Literature: From a review of 
the literature it appears that little chemical work has been 
done on the composition of nodules and of inoculated 
and uninoculated plants. Stoklasa (12) analyzed the roots, 
nodules and tops of soybean plants at various stages of 
growth and found the nodules richest in nitrogen at the 
blooming period. The percentage of nitrogen after the 
blooming period gradually decreased until at maturity the 
nodules contained little more nitrogen than the roots.”
 The reference to Stoklasa is: “Stoklasa, J. 1895. Studien 
ueber die Assimilation auf Elem. Stickstoff durch Pfl anzen. 
In: Landw. Jahrb. Vol. 24, p. 827-863.”
 Note 1. Stoklasa 1895 has been digitized on HathiTrust. 
I (Shurtleff) We have searched it and then read it carefully (I 
speak good German). We can fi nd no mention of soy.
 “Summary: 1. The fi rst product of nitrogen assimilation 
by legume bacteria and the form or forms of nitrogen 
assimilated by the plant from the nodule are unknown.
 “2. Twenty to one hundred grams of soybean nodules 
collected in the fi eld at the fl owering and during the fruiting 
of the plant do not contain the cyanide radical according to a 
method delicate to 0.01 mgm. of hydrocyanic acid.
 “3. The amount and solubility of nitrogen in nodules 
from different varieties of soybeans obtained from different 
fi elds, fertile and infertile, and in different years, but 
collected at about the same stage of growth, were somewhat 
different. Thirty to forty per cent of the total nitrogen in 
nodules was soluble in water, while from 40 to 55 per cent 
of the nitrogen was soluble in 10 per cent salt solutions, or in 
dilute alkali. The solubility in the latter solvents was nearly 
the same.
 “4. A study of the kinds and amounts of soluble protein 
in nodules showed that they contained apparently no 
globulin, and only a small amount of albumin. About 3 per 
cent of the water-soluble nitrogen was in the form of protein 
and proteose.
 “5. Of the protein-free soluble nitrogen in the nodules 
about 16 per cent of the total water-soluble nitrogen was 
present as primary amino nitrogen and 19.3 per cent was 
amide nitrogen. Over 60 per cent of the total water-soluble 
nitrogen was precipitated by phosphotungstic acid. The 
amount of the latter form, based upon the percentage of total 
soluble nitrogen, was much larger in the nodules than in 
roots, tops or leaves.
 “6. An increase in the supply of nitrogen, either from 
nitrates or nodules, caused an increase in amino and amide 
nitrogen in the plant, but this increase was independent of the 
form of nitrogen supplied.”
 Note 2. This is a summary of Part III of his PhD thesis 
submitted to the Graduate School of the University of 

Wisconsin. Address: Depts. of Agricultural Chemistry and 
Agricultural Bacteriology, Univ. of Wisconsin.

1454. Agricultural News (Barbados). 1921. The soya-bean 
problem. 20(492):73. March 5. [4 ref]
• Summary: Begins by summarizing articles from three other 
publications on the importance of having root nodule bacteria 
in the soil if the soybean plants are to bear root nodules and 
give a good yield of soybeans. Concludes by summarizing 
the many uses of the soybean, especially in Japan and China, 
including vegetable milk, oil, meal, and non-food industrial 
uses, as in the manufacture of linoleum, explosives, water-
proof goods, rubber substitutes, and printing inks. “If 
vegetable milk is kept for several days, it turns sour, and can 
be used as butter milk. One fi rm in England is engaged in the 
production of a vegetable condensed milk, which is prepared 
from soya beans.” Address: Barbados, West Indies.

1455. Evans, W.A. 1921. How to keep well. Vancouver Sun 
(Vancouver, British Columbia, Canada). March 21. p. 6.
• Summary: Mrs. H.D. writes: “’My son 5 years old, had 
sugar diabetes with 5 per cent sugar before we were aware of 
it (it is one of the most deceiving diseases). We took him to 
a specialist, who put him on a strict diet. In a week’s time he 
was stronger and began to play as he formerly had. He lived 
mostly on green vegetables and chicken or meats unfl oured. 
His bread I made of soya bean fl our, and he could eat all he 
wanted, as this contained no starch. I used this fl our for his 
gravies and to thicken different dishes...” Address: M.D.

1456. Jones, D. Breese; Waterman, Henry C. 1921. The 
basic amino-acids of glycinin, the globulin of the soy bean, 
Soja hispida, as determined by Van Slyke’s method. J. of 
Biological Chemistry 46(1):459-62. March. (Chem. Abst. 
15:2451). [8 ref]
• Summary: “The high value of the soy bean as a protein 
food makes the composition of its protein with regard 
to the hexone bases and cystine a matter of particular 
interest. Either as the sole source of protein in the diet, 
or as a supplement to other foods whose proteins show a 
quantitative or qualitative defi ciency, the soy bean has shown 
a remarkable effi ciency (Daniels & Nichols 1917; Osborne 
& Mendel 1917). In view of this well known fact, it is 
somewhat surprising that no analysis of the soy bean protein 
by Van Slyke’s (1911-12) method has been published. The 
monoamino-acids of glycinin have been determined in an 
hydrolysis by Osborne and Clapp (1907); and the same 
investigators also determined the hexone bases by the direct 
isolation method of Kossel and Kutscher. Cystine was not 
isolated. No determination of the basic amino-acids by the 
more recent method of Van Slyke seems to have appeared.
 “The fi rst investigation of the soy bean protein seems 
to have been that of Meissl and Böcker (1883). It was again 
investigated, in the light of later methods, by Osborne and 
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Campbell in 1898.”
 The basic amino acids in glycinin are arginine 8.07%, 
cystine 1.18%, histidine 1.44%, lysine 9.06%, ammonia 
2.28%, and tryptophane 1.37%.
 Note: This is the 2nd earliest document seen (Dec. 2017) 
attempting to determine the quality of soy bean protein–note 
the word “qualitative.” Address: Protein Investigation Lab., 
Bureau of Chemistry, USDA, Washington, DC.

1457. Muggia, Alberto; Gasca, Enrico. 1921. Il latte vegetale 
di soia nell’alimentazione e nella terapia delle malattie 
gastro-enteriche dei bambini [Soymilk for feeding and 
treating infants with gastro-enteric illnesses]. Gazzetta degli 
Ospedali e delle Cliniche 42(30):356-58. April 14. [10 ref. 
Ita; eng]
• Summary: Discusses soybean milk in feeding and in 
the treatment of gastro-enteritic illnesses in infants. “A 
suspension of soy-bean fl our (farina di soja) can be prepared 
which is stable, and which has a nutritive value closely 
approaching to that of cow milk. Comparative analyses 
are given. To prepare a liter of ‘vegetable milk,’ 150-160 
gm of the beans are steeped in tepid water for 12-24 hours, 
which causes considerable swelling. They are then carefully 
crushed, l liter of water is added, little by little, and the whole 
then boiled 15 minutes, and fi ltered through sterilized gauze, 
forming a white emulsion. If the taste is not agreeable it can 
be improved by the addition of a small amount of real milk. 
The suspension coagulates under much the same conditions 
as real milk, and similar precautions in its handling must be 
observed. Figures are given showing marked improvement 
and gain in weight of infants in whose diet the suspension 
was substituted wholly or in part for true milk. This was 
especially noticeable in gastrointestinal disorders, or where 
human or cow milk was not well tolerated. ‘What is most 
important from our point of view, is that the soy-bean milk, 
in the cases observed by us, shows itself to be more easily 
tolerated than the milk of animals, and sometimes more 
easily than human milk. The experiments will be continued 
on a larger scale and under more exact biochemical control, 
and we believe that we shall be able to show that in many 
affections of the digestive system of infants where there 
is evidence of intolerance toward animal milk, we shall 
be able to substitute the soy-bean milk wholly or partially, 
not only without inconvenience, but with improvement in 
the local condition of the digestive organs, and improved 
general conditions of the child.’ The use of soy-bean fl our in 
preparing food for diabetics, industrial uses of the oil, and of 
the ‘vegetable casein’ (la caseina di soja) are also suggested. 
References to the literature are given.”
 Note 1. This is the earliest Italian-language document 
seen (Dec. 2015) that uses the term caseina di soja to refer to 
isolated soy protein.
 Note 2. This is the earliest Italian-language document 
seen (Aug. 2013) that uses the term latte vegetale di soja or 

the term latte de soia to refer to soymilk. As of Aug. 2013 
latte di soia is the modern Italian term for soymilk. However, 
the term latte di soia appears only once in this article; the 
term latte di soja is used more than 10 times. Address: 1. 
Prof., Docente Clinica Pediatrica Università di Torino; 2. 
Dott., Direttore Generale del Dispensario per lattanti di 
Torino. Both: Torino, Italy.

1458. Evans, W.A. 1921. How to keep well. Chicago Daily 
Tribune. May 12. p. 8.
• Summary: In the section titled “For diabetics,” N.E.H. 
writes: “I use soy bean fl our for pancakes, using the 
following recipe:...”
 In the next section, “Most bread is fattening,” Mary B. 
writes: “... 2. Is graham bread fattening? 3. If so, is there any 
kind of bread that is not fattening?” Reply: “2. Yes. 3. All 
are fattening except those made for diabetics. They are made 
from soy beans or casein instead of ordinary fl our.”
 Note: Reply 3 is wrong! All foods that contain calories 
are potentially fattening, if caloric intake is greater than 
expenditure. Address: Dr.

1459. Embrey, Hartley; Wang, Tsan Ch’ing. 1921. Analyses 
of some Chinese foods. China Medical Journal 35(3):247-
57. May. [5 ref. Eng]
• Summary: Contents: Introduction. Classifi cation of 
food stuffs: Protein, carbohydrates, fats, etc. Method of 
calculating food values. Description of the foods analyzed: 
Methods of preparation. Table of analytical data. A brief 
description is given of how Bean Curd or “Tou Fu” is made 
in Peking from Yellow Soy Beans. The residue [okara], on 
top of the sieve, is washed once with hot water then “sold as 
food for animals or for very poor people. Its Pekingese name 
is ‘Tou Fu Cha,’ which means ‘Bean Curd Dregs.’
 “The fi ltrate [soymilk], consisting of particles which 
have passed through the sieve, together with the washings 
from the coarser residue remaining on the sieve, is heated 
for about half an hour. A fi lm or skim [yuba] forms on top, 
which is carefully removed with a stick, and put aside to dry. 
The fi rst fi lms which are called ‘T’ien Chu,’ those forming 
still later ‘Yu P’i,’ and the last ones which form are called 
‘Fu Chu.’ From fi fteen to twenty such fi lms may be removed 
without affecting the value of the ‘Tou Fu,’ but as a rule the 
fi lms are not removed when the manufacture of ‘Tou Fu’ is 
the main object.
 Note 1. This is the earliest English-language document 
seen (Oct. 2012) that describes three different types and 
grades of Chinese-style yuba, based on the order in which the 
fi lms are removed. Consider the following very interesting 
statement concerning yuba and tofu: “From fi fteen to twenty 
such fi lms may be removed without affecting the value of the 
‘Tou Fu,...’”
 Note 2. This is the earliest English-language document 
seen (June 2013) that uses the term “Tou Fu Cha” or the term 
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“Bean Curd Dregs” (regardless of capitalization) to refer to 
okara.
 Note 3. This is the earliest English-language document 
seen (Oct. 2012) that uses the term “Yu P’i” (regardless of 
capitalization) to refer to yuba–specifi cally to the middle 
grade of yuba, or that uses the term “Fu Chu” (regardless 
of capitalization) to refer to yuba–specifi cally to the lowest 
grade of yuba.
 The ‘Tou Fu’ is precipitated by adding the precipitating 
reagent ‘Lu Shui’ [nigari], a salt solution usually containing 
gypsum, to the fi ltrate. It may be added without removing 
the fi lms or after the fi lms are removed. In the former 
case the amount of ‘Tou Fu’ precipitated is greater, and its 
composition is somewhat different. The ‘Tou Fu’ analyzed by 
us was precipitated without previously removing the fi lms.”
 “’Tou Fu Kan,’–This is made from ‘Tou Fu’ or Bean 
Curd. The small pieces of curd are wrapped in coarse cloth 
and pressed between two boards for half a day. Then the 
cloth is removed and the curd boiled with salt and ‘Wu 
Hsiang,’ or the ‘Five Condiments,’ viz., cayenne pepper, 
aniseed, dried orange peel, cassia bark, and star anise. After 
this it is boiled with ‘T’ang Se,’ or black sugar residue to 
give it a dark color.” Note 4. This is the earliest document 
seen (April 2013) that mentions fi ve-spice pressed tofu, or 
any type of seasoned or fl avored tofu.
 “’Yu Kan or T’sai Kan.’ [sic, Ts’ai Kan]–Bean Curd is 
boiled in salt solution, cut into small pieces about one inch 
wide, three inches long and one inch thick, and smoked with 
the smoke produced from burning sawdust.”
 A table (p. 255-57) gives nutritional analyses for the 
following foods; many of the methods of preparation are 
described earlier, and each food is accompanied by its 
Chinese characters: “8. Bean curd made from green mung 
bean (ma tou fu). 9. Yellow soya or Soya max (huang tou, 
yellow bean). 10. Bean curd from the yellow soya (tou fu, 
bean curd). 11. Refuse from the yellow soya bean (tou fu 
cha, bean curd dregs [okara]). 12. Tou fu boiled in salt and 
spices (tou fu kan). 13. Sprout from the yellow soy bean 
(Huang tou ya, yellow bean sprout). 14. Skim [Skin] which 
forms on boiled soy bean milk (yu p’i, oil skin [yuba]). 15. 
A later skim from boiled soy bean milk (fu chu). 16. Smoked 
bean curd (yu kan). 17. Green soya or Soya max (Ch’ing tou, 
green bean). 18. Green soy sprouts root removed (ch’ing tou 
ya, green bean sprouts). Red gram or Phaseolus angularis, 
Willd. (adzuki, hung hsiao tou, red small bean). Mottled 
gram or Phaseolus angularis, Willd. (adzuki, hei hsiao tou, 
black small bean). Black soya or Soya max (wu tou, black 
bean). Small black soya or Soya max (hsiao hei tou, small 
black bean).”
 Note 5. This is the earliest English-language document 
seen (April 2013) that uses the term “Smoked bean curd” or 
the term “Yu Kan” or the term “Ts’ai Kan” [pinyin: yougan 
or caigan] to refer to smoked tofu.
 Note 6. This is the earliest English-language document 

seen (Jan. 2013) that contains the modern term “soy sprouts.” 
Address: Labs. of Food Chemistry, Peking Union Medical 
College, Peking, China.

1460. Hunt, R.E. 1921. Wintering dairy heifers. Virginia 
Agricultural Experiment Station, Bulletin No. 225. 15 p. 
June.
• Summary: Soybean meal (44.0% protein, 7.5% fat) was 
one of 16 feeds (including peanut meal, linseed meal {OP 
= Old Process}, and gluten meal) fed to dairy heifers in 
three sets of experiments from 1918 to 1921. A table (p. 13) 
shows the nutritional composition of these feeds. Summary: 
“Soybean meal is rich in protein and therms net energy, 
palatable and slightly laxative, tends to promote a sleek, 
oily coat, and makes an excellent concentrate to supplement 
corn silage for wintering dairy heifers, ranking fi rst of the 
concentrates used. This is a concentrate that should become 
very popular with dairymen.” Address: Animal Husbandman, 
Virginia Agric. Exp. Station.

1461. McCollum, Elmer V.; Simmonds, Nina; Parsons, 
H.T. 1921. Supplementary protein values in foods. IV. The 
supplementary relations of cereal grain with cereal grain; 
legume seed with legume seed; and cereal grain with legume 
seed; with respect to improvement in the quality of their 
proteins. J. of Biological Chemistry 47(1):207-34. June. [7 
ref]
• Summary: “It is now recognized by students of nutrition 
that the cereal grains individually and collectively are 
incomplete foods.”
 “In our laboratory we have for several years sought to 
approach the solution of the problem of what constitutes 
the optimum diet for the purpose of promoting growth, 
of supporting highest fertility, greatest success in rearing 
young, and of preserving for as long a period as possible 
the characteristics of youth, and of extending to the extreme 
limit the span of life.”
 “The cereals may well be used as articles of human 
food, but it is wiser to utilize more of the land for the 
extension of the dairy industry in order to increase the supply 
of milk and other dairy products...”
 “We cannot agree with Daniels and Nichols that the 
consumption of legume seeds such as the soy bean should 
be increased. It is much better to use these seeds for feeding 
dairy cows...” Address: Dep. of Chemical Hygiene, School 
of Hygiene and Public Health, the Johns Hopkins Univ., 
Baltimore, Maryland.

1462. McCollum, Elmer V.; Simmonds, N.; Parsons, 
H.T. 1921. Supplementary protein values in foods. V. 
Supplementary relations of the proteins of milk for those 
of cereals and of milk for those of legume seeds. J. of 
Biological Chemistry 47(1):235-47. June. [7 ref]
• Summary: High quality proteins are those which most 
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promote growth, fertility, and longevity. In this study soy 
beans were one of the foods tested. They were found to have 
relatively low biological value. Animal tissue proteins were 
found to have the highest biological value, in descending 
order, as follows and as shown in a diagram (outline form): 
1. Beef kidney. 2. Wheat. 3. Milk and beef liver. 4. Round 
steak muscle, barley, and rye. 5. Maize (corn) and oats. 6. 
Soy beans, navy beans, peas. Numerous graphs show weight 
in grams plotted against time on diet. The term “fat-soluble 
A” is used instead of “vitamin A.” Charts summarize the 
fi nds of the study. Address: Dep. of Chemical Hygiene, Johns 
Hopkins Univ., Baltimore, Maryland.

1463. McCollum, Elmer V.; Simmonds, N.; Parsons, 
H.T. 1921. Supplementary protein values in foods. II. 
Supplementary dietary relations between animal tissues 
and cereal and legume seeds. J. of Biological Chemistry 
47(1):139-73. June. [5 ref]
• Summary: Various cereal and legume seeds were fed 
to animals together with the proteins of kidney, liver, and 
muscle. These three animal tissue proteins were “remarkably 
effective as supplements for the proteins of cereals.” 
The three were “also found to have a supplementary 
relation to pea, navy beans, or soy bean proteins, but these 
combinations were very inferior to similar combinations of 
animal tissues with cereal grains as a source of protein.” A 
table shows experimental data gathered. Address: Dep. of 
Chemical Hygiene, School of Hygiene and Public Health, 
Johns Hopkins Univ., Baltimore.

1464. Schou, Einar Viggo. 1921. Improvements in or relating 
to oleaginous emulsifying materials, and to the manufacture 
of edible substances. British Patent 187,298. Application 
date: 12 July 1921. 2 p. Complete accepted: 12 Oct. 1922. [3 
ref]
• Summary: The inventor uses the term “oil soluble 
gelatinated oil” to refer to lecithin. To produce this: “I have 
found that I can use most fatty oils containing linolic, linoleic 
or linolenic acid, such as linseed oil, soya oil, cottonseed oil, 
sesame oil, groundnut oil or others, which through suitable 
treatment are made to gelatinate.”
 Note: This is the earliest English-language document 
seen (March 2004) that contains the term “linoleic acid” in 
connection with soya / soybean oil or other vegetable oils. 
Note that it also contains the term “linolic acid.” However, 
according the Oxford English Dictionary, the term “linoleic 
acid” was fi rst used in 1857. Address: Palsgaard, near 
Juelsminde, Kingdom of Denmark.

1465. Schou, Einar Viggo. 1921. Improvements in or relating 
to the manufacture of emulsions or emulsifying ingredients 
or materials. British Patent 187,299. Application date: 12 
July 1921. 3 p. Complete accepted: 12 Oct. 1922. [2 ref]
• Summary: The inventor uses the term “water dispersing 

medium” to refer to lecithin. This substance can be made 
from most fatty oils that contain linolic, linoleic or linolenic 
acid, such as linseed oil, soya oil, cottonseed oil, sesame oil, 
groundnut oil, etc. The emulsion is very stable and the water 
is dispersed into very tiny globules, from 1 to 5 microns 
in size. Address: Palsgaard, near Juelsminde, Kingdom of 
Denmark.

1466. Bean-Bag (The) (Lansing, Michigan). 1921. Soy-bean 
fl our. 4(2):12. July.
• Summary: “W.P.K. writes: ‘I have solved the problem 
by buying soy beans and grinding them myself. I get the 
beans from some of the grocers by writing to the College of 
Agriculture and asking for the address of some one who has 
such beans to sell. I buy the beans at 5 to 10 cents a pound 
and grind enough at one time to last for a week or two. This 
effects a great saving, as I used to have to pay 75 cents a 
pound for fl our sold by manufacturers of foods for diabetics. 
I do the grinding with a small hand mill which cost me $3. 
Such a cereal mill can be purchased through almost any 
hardware dealer. A good strong coffee mill, I understand will 
do the business, but perhaps will not grind the fl our so fi ne as 
a mill made especially to grind cereals.’”
 Note: This is the earliest document seen (Jan. 2019) that 
describes how to make soy fl our at home.

1467. Levene, P.A.; Rolf, Ida P. 1921. Structure and 
signifi cance of the phosphatides. Physiological Reviews 
1(3):327-93. July.
• Summary: The article is by Levene and Rolf; the excellent, 
lengthy bibliography is by Rolf. Address: The Rockefeller 
Inst. for Medical Research, New York City.

1468. Fellers, Carl R. 1921. Soy-bean oil: Factors which 
infl uence its production and composition. J. of Industrial and 
Engineering Chemistry 13(8):689-91. Aug. 21. [13 ref]
• Summary: Discusses the physical and chemical 
characteristics of soy-bean oil, the oil and protein content of 
various soy-bean varieties, and the effect of date of planting 
upon the composition and maturity of the beans. Table III 
lists the varieties tested. In descending order of average 
oil content they are: O’Kute (25.6% oil / 35.7% protein), 
Manchuria (23.2% / 36.9%), Auburn (21.6% / 40.0%), 
Manchu (21.6% / 40.5%), Ohio 9035 (21.5% / 37.3%), 
Guelph (21.2% / 38.1%), Black Eyebrow (20.2% / 38.7%), 
Medium Yellow (19.6% / 39.3%), Early Brown (19.5% 
/ 40.3%), Haberlandt (19.2% / 38.3%), Ogema (19.1% / 
37.9%). Swan (19.1% / 42.5%), Ito San (19.0% / 41.4%), 
Edna (19.0% / 39.8%), Wilson (18.8% / 37.3%), Manhattan 
(18.5% / 37.9%), Peking (17.9% / 37.3%), Baird (17.9% 
/ 43.0%), Amherst (17.5% / 43.6%), Hollybrook (17.2% / 
40.8%), Habero [Habaro] (17.2% / 41.4%), Cloud (17.0% 
/ 42.0%), Ohio 7046 (17.0% / 40.1%), Arlington (16.7% / 
43.4%), Tarheel (16.1% / 39.0%), Ebony (14.6% / 43.6%). 
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For each variety is also given: Number of samples tested, 
color [of seed coat], color of oil, and drying power of oil.
 The amount of oil in the 26 different varieties of soy 
beans varies considerably, from 14.6% in Ebony to 25.6% 
in O’Kute; the oil content is infl uenced by the length of the 
growing season, the date of planting, and the time required 
to reach maturity. The protein content ranges from 35.7% in 
O’Kute to 43.6% in Amherst and Ebony.
 There is also a considerable difference in the color and 
drying properties of the oils derived from different varieties 
of beans; generally, the dark-colored beans yield oil of rather 
poor drying power. The oils obtained from the 26 varieties 
of beans had the following characteristics: Specifi c gravity 
= 0.922-0.926; index of refraction at 25ºC = 1.5720-1.4750; 
acid value = 0.2-2.6; saponifi cation value = 190-195; iodine 
value = 123.2-132.3. Address: National Canners Assoc., 
1613 L.C. Smith Bldg., Seattle, Washington.

1469. Delf, E. Marion. 1921. Studies in experimental 
scurvy–With special reference to the anti-scorbutic properties 
of some South African food-stuffs. Publications of the South 
African Institute for Medical Research No. 14. 105 p. Sept. 
14. See p. 34-35, plus Table XI. [91* ref]
• Summary: In Chapter 5, “Preventive experiments with 
Guinea-pigs,” section “(c) Germinated seeds (pulses 
and cereals)” (p. 34-35) begins: “1. Comparison of the 
antiscorbutic value of raw germinated cow-peas and 
soy beans.” The author notes that soy beans “although 
extensively used in India and China as food, and raised as 
a fodder crop in the United States of America, are almost 
unknown in South Africa.”
 When the author attempted to sprout soy beans, only 
10-30% germinated, and these (unlike cow-peas) did not 
protect young guinea-pigs from scurvy for 90 days. “This 
unexpected result has considerable theoretical interest, 
since the reserve material in this seed is oil, instead of 
carbohydrate, and the metabolic processes of the seed may, 
therefore, be considerably modifi ed. It has not been followed 
up for two reasons–in the fi rst place, since soy beans do 
not appear to grow well in this country... It was noticed, 
moreover, that the animals greatly disliked even a small 
ration of these beans when raw, in striking contrast to their 
behaviour with the cow-peas.” Address: Johannesburg, South 
Africa.

1470. Berczeller, Laszlo. 1921. “Manna” food. Products of 
the soya bean. Bread, fl our, and milk. Times (London). Sept. 
28. p. 11-12.
• Summary: Contents: Preface. Introduction. Animal 
experiments. An ideal food. “Manna” milk. Children’s food.
 “We give below a statement which Dr. László 
Berczeller, a young Hungarian who was assistant to 
the late Professor Franz Tangl, has made to our Vienna 
Correspondent on the new foodstuffs which are being made 

from the soya bean. Dr. Berczeller is working in a laboratory 
specially placed at his disposal by the Austrian Minister of 
Public Health, and his studies are being watched with lively 
interest by the British Minister and the American High 
Commissioner in Vienna.
 “It was in 1913, in Berlin [Germany], that I fi rst turned 
my attention to the soya as a food. I was the guest of the 
Japanese Club and a Japanese professor showed me soya 
food and told me that a milk was made from the bean in 
Japan... Professor Riegler, also in Hungary, had invented a 
synthetic milk made from the gluten of wheat. I saw these 
products were not satisfactory as they only had qualities in 
the sense of the old theory of calories and protein value of 
foods.”
 Note: This is the earliest English-language document 
seen (Sept. 2011) that contains the term “soya food” or the 
term “soya as food.”
 “We have fed white rats on beans, peas, and lentils, 
and we have found that animals fed on beans live shortest 
and those on lentils longest.” When animals are allowed to 
follow their instinct, and choose between “the several kinds 
of legumina... they eat most lentils, less peas, and least 
beans.”
 “It is well known that in the time of the Greeks men still 
used, of cereals, chiefl y barley. Barley was followed by rye, 
especially in the Middle Ages, and both barley and rye were 
supplanted by wheat, as in England, as is the case today on 
the Continent.”
 “An ideal food–We now endeavored to apply this 
knowledge to the soya bean with a view to the food shortage 
problem. In the chemical sense, the soya is an ideal food. 
It contains 40 percent albumen and 20 percent fat, and at 
the same time can be obtained very cheaply. In Japan and 
China the soya is worked up into a number of very valuable 
foodstuffs by small industrialists. These foodstuffs do not 
meet European taste. Probably the Mongolian race has 
accustomed itself to this food.
 “The European foodstuffs industry has made repeated 
efforts to produce out of the soya a good and palatable food, 
but every attempt has failed, because the biological factor 
has been ignored. We could show that most of the processes 
used for this purpose and for which patents were also taken 
out, such as for extraction and roasting, only lead to one 
result; the rats fed with this food have a much shorter life 
than even those fed with the raw soya.
 “We have been successful in creating three foods: 
bread, fl our and milk, in which these principles were taken 
into account. These foods have been tested not only in the 
laboratory, but also on man; man, because one does not even 
yet know to what extent of certainty one may conclude from 
animal experiments to human beings.”
 “The new ‘Manna’ bread which has been produced by 
Mr. Robert Graham and myself–Mr. Graham’s technical 
and scientifi c experience in bread making rendered it alone 
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possible to work out this problem–is the solution of the old 
standard bread controversy. We do not use the bran, which is 
already disintegrated by the milling process. We use better 
proteids than those contained in the bran and we introduce a 
great quantity of fat into the bread. The bread is cheaper than 
any other at present on the market.”
 “Manna fl our contains 40 per cent proteid and 20 
percent fat. In the raw state it has a sweet and pleasant taste. 
It can be used for soups and cooking vegetables.”
 “’Manna’ Milk–If we give animals the choice between 
the best milk powder and manna fl our, their instinct leads 
them to eat largely of the later; and if we feed them on eggs 
or meat and manna fl our in a similar colloidal state, they 
consume more manna fl our and less eggs or meat. We deduce 
therefrom that human beings will fi nd it pays them better 
to use manna fl our. Manna milk [soymilk] is in its proteid, 
carbohydride, and fat contents, and in its colour, very similar 
to cow’s milk. It has an almond-like taste. Used with tea, 
cocoa, or puddings, ice creams and pastry, one cannot detect 
any difference from fresh milk. It is now being manufactured 
and its cost in Vienna will be six times less than fresh milk. 
It is merely a question of scientifi c research and manna milk 
will be biologically perfect also.”
 “It is indisputable that the food of the white race is 
very costly, especially when one compares it with the 
food which the yellow race is accustomed to. We observe 
the evil consequences of this difference above all in the 
United States. It is therefore a matter of the highest political 
importance that the West should learn the lesson of cheaper 
living as taught them by the East in the adaptation of the 
soya bean as an article of food.”
 “For fi ghting the Russian famine the aforementioned 
foodstuffs commend themselves for widely different reasons: 
-
 “1. They can be produced very cheaply.
 “2. No other albuminous food can be transported in such 
concentrated form.
 “3. In the form of rusks it would obviate all diffi culties 
arising out of a shortage or stoppage of fuel.
 “4. To make a beginning, the foodstuffs could be very 
quickly produced in Vienna.
 “5. The diffusion of these foodstuffs would lead to the 
permanent cultivation of the soya bean in Ukraine. This 
would be of great importance to the future provisioning of 
the whole of Europe.”
 Note: “The Russian famine of 1921, also known as 
Povolzhye famine, which began in the early spring of that 
year and lasted through 1922, was a severe famine that 
occurred in Bolshevik Russia. The famine, which killed an 
estimated 6 million, affected mostly the Volga and Ural River 
region.
 “The famine resulted from the combined effect of 
economic disturbance, which had already started during 
World War I, and continued through the disturbances of the 

Russian Revolution of 1917 and Russian Civil War” (Source: 
Wikipedia, Russian famine of 1921, Nov. 2013). Address: 
Vienna, Austria.

1471. Times (London). 1921. “Manna” for the hungry. Sept. 
28. p. 11, col. 3.
• Summary: “A few months before the war attention was 
drawn in these columns to the wonderful food-producing 
properties of the soya bean. Since its fi rst importation to 
Europe from the Far East, in 1906, these properties have 
been closely studied by western chemists, and during the 
last few years the researches of Dr. László Berczeller, a 
young Hungarian scientist working in Vienna, have been 
especially useful in extending the possibility of their further 
development... Dr. Berczeller is particularly interested in 
its adaptability as the basis of human food. In this respect 
its virtues are even more remarkable than as a fodder. Soy 
bean has been used to produce not only milk, butter and 
cheese, but fl our and what is known as ‘manna’ bread. One 
part of the manna fl our has the same nutritive value as two 
parts of meat and one third part of wheat fl our. Manna milk, 
he says, is in its proteid, carbohydride, and fat contents 
and in its colour very similar to cows milk, over which... 
it has this advantage–that it is free from all suspicion of 
being contaminated by milk-borne diseases. It is now being 
manufactured in Vienna at on sixth of the cost of fresh milk. 
Dr. Berczeller’s whole account, reads almost like a fairy 
tale but it is a fairy tale with a moral. Dr. Berczeller believes 
that... these manna foodstuffs are admirably adapted for 
fi ghting the horrors of the Russian famine. The cheapness 
and quickness with which they can be produced in Vienna, 
the facility of their transport, and the fact that, when they 
are produced in the form of rusks, they need no cooking, 
combine to give them a special value possessed by no other 
food that can be imported into the famine regions. If these 
plans of his are carried out, he looks forward to the time 
when the soya bean will be permanently cultivated in the 
Ukraine, to the great advantage of the future provisioning of 
the whole of Europe.”
 Note 1. Writing in The Illustrated London News (8 
Oct. 1921, p. 476), J.L. North, Curator of the Royal Botanic 
Society of London, and a pioneer in growing soybeans in 
England, notes that in this article of Sept. 28 about “Manna 
fl our, Manna bread, and milk substances from the Soya 
bean... there is no reference to the fact that all these ‘Manna’ 
or Soya bean products were fi rst made in England before the 
war. Samples of the fl our and biscuits are to be seen in the 
cases of the London Institute of Hygiene, and Manna milk 
has been for years–and, no doubt, still is–sold here under 
the name of ‘Solac’ at a price considerably lower than that 
charged for milk by dairymen.”
 Note 2. This is the earliest document seen (March 2020) 
in which the word “Manna” is mentioned in connection with 
Dr. Berczeller.
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1472. Twitchell, E. 1921. The precipitation of solid fatty 
acids with lead acetate in alcoholic solution. J. of Industrial 
and Engineering Chemistry 13(9):806-07. Sept. [1 ref]
• Summary: A table titled “Results obtained by method” 
(p. 807) shows the results for 8 different oils and fats (and 
the solid fatty acids as a percentage of total fatty acids): 
Cottonseed oil (23.23%), soy-bean oil (17.10%), olive oil 
(10.93%), peanut oil (16.58%), cottonseed oil (#2; 24.34%), 
lard (40.02%), partially hydrogenated cottonseed oil 
(50.62%), and tallow (53.62%).
 The table also shows the iodine value of the solid fatty 
acids as follows: Cottonseed oil 0.72, soy-bean oil 0.85, 
olive oil 1.75, peanut oil 0.80, cottonseed oil (#2) 0.56, lard 
0.58, partially hydrogenated cottonseed oil 42.21, and tallow 
4.38. Address: Wyoming, Ohio.

1473. Berczeller, László. 1921. Ueber die biologische 
Wertung der Nahrungsmittel [On the biological value of 
foods]. Wiener Klinische Wochenschrift 34(42):507-11. Oct. 
20; 34(43):524-25. Oct. 27; 34(44):536-38. Nov. 3. [5 ref. 
Ger]
• Summary: Vol. 34, No. 43, p. 525 contains section X titled 
Das Sojamehl. which states: Since Haberlandt recommended 
the cultivation of soybeans (Sojabohnen) in Europe, very 
many trials were carried out in order to naturalize this plant 
which is wonderful because of its chemical composition. 
But thus far, in spite of the most varied of trials, this has 
not been successful. This appears to be traceable back 
primarily to the lack of the biological study of the soybean 
(Soja). This food that is ideal with regard to the protein and 
caloric content is not good for humans and animals in some 
biological properties, a fact that indeed must be and can be 
remedied by means of research work. In Japan and China, 
where the soybean has been a widespread food for millennia, 
its preparation for purposes of human nutrition lies primarily 
in the hands of small businesses which, however–as is the 
case with us, for example, in the bakery industry–passes 
on its experiences from generation to generation. But 
these soy foods (Sojanahrungsmittel) do not correspond to 
European customs, and thus the soybean has not been able 
to win supporters for itself in [its current] form. On the 
other hand, in European industry very diverse attempts have 
been made in this regard to obtain foods from the soybean 
that are adapted to the European taste which have remained 
unsuccessful, about which, however, we have to not be 
astonished since the food industry with its methods that 
have been borrowed to the greatest extent from chemistry 
absolutely cannot determine which food is better or worse 
for people. All of this has led us to extend our tests to the 
soybean.
 The soybean contains 40% protein and 20% fat, 
carbohydrates, dextrin, and types of sugars in molecules 
that are smaller than starch, which by itself would already 

be suffi cient to use it for special purposes as a nutrient 
preparation. In fact, many nutrient preparations fi nd 
their only justifi cation in amylolysis (Stärkespaltung). 
Soybean oil (Sojaöl) contains many lipoids. According to 
Osborne and Mendel, it has a fat-soluble nutritional factor 
effect (fettlösliche Nährfaktorwirkung). According to the 
experiments by Osborne and Mendel, the protein of the 
soybean is likewise qualitatively very valuable.
 “The unpleasant taste of the soybean has led the food 
industry to prepare nutritional meal (Nährmehle) out of it. 
The processes that belong to this can be divided primarily 
into two groups:
 I. Extraction processes
 II. Roasting processes
 Both methods have been tried out at a large scale. 
Comparative long-term trials with a singular diet (einseitige 
Ernährung) then showed that the meals that have been 
prepared in this way are worse than simply ground soybean 
meal (Sojamehl) which in any case is not very valuable in 
biological terms. Young white rats that were fed with both 
extracted and roasted soybean meal lived for only a few 
days. Animals that were fed with raw meal, on the other 
hand, live for approximately one month.
 At this point, I would now like to outline the trials with 
the soybean meal that was found by us to be the best without 
going into the detailed description as to how we arrived at 
that. First of all, a selection trial was carried out on the six 
rats that were compared with the new meal with the soybean 
and the meal that was obtained by the simple grinding of the 
soybean.
 It must be noted that the newly produced soybean meal 
lost its unpleasant taste for humans. It tasted almondy sweet. 
Humans cannot eat raw soybeans, but especially not the 
ground ones. On the other hand, they tolerate the new meal 
very well, even raw, which is of importance for the further 
behavior of animals.
 The most important results of the trials are:
 The animals ate very little of the raw soybean meal at 
the beginning of the trial, later none of it, and here and there 
very minimal quantities.
 The animals always ate more of the whole beans than 
the meal. Only one animal ate more of the usual meal than 
the whole beans, and it died fi rst.
 The animals ate the most of the new meal, which proved 
that the animals did not select their diet fi rst and foremost 
as rodents. One animal ate more of the whole beans than the 
new meal and once again died signifi cantly earlier. The two 
animals that died fi rst therefore deviated very greatly in their 
diet from the others. Their lifespan was substantially shorter 
than that of the other animals. This trial also proved that the 
experimental methods would perhaps have been capable of 
having an effect upon the improvement of foods for both 
humans and animals.
 In further trials, we compared the new soybean meal 
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with a diet at times containing primarily carbohydrates 
and at times animal-based foods containing protein and fat 
(milk, meat, and eggs). The new meal showed itself to be 
very suitable for the diet of rats, and the animals consumed 
it in large quantities in contrast to soybean meals that were 
produced differently. Very small changes in the meal caused 
great changes in the consumption. At this point, I shall go 
into greater detail on the trials that used the animal-based 
foods in comparison.
 When we fed young rats with corn meal, new soybean 
meal, and powdered milk (the powdered milk was of 
very good quality and was used as nutritional meal for 
children), the rats covered a very signifi cant portion of their 
protein requirement through soybean meal, and in fact they 
sometimes even took more soybean meal than powdered 
milk. It was only shortly before dying that the consumption 
of powdered milk rose very suddenly. It was therefore 
shown that the method of covering the protein requirement 
with soybeans, as the Mongolians do, is also to be taken 
into consideration for the free selection of the protein 
consumption to a very large degree. Even if the soybean 
meal cannot completely replace the special functions of milk, 
it is nevertheless absolutely much cheaper and this effect 
can be replaced, as a trial in Part VII has already shown. 
Already today, it would be a great advantage to cover at least 
a portion of the protein requirement of the human diet from 
this source that is so cheap.
 The trials that were carried out comparatively with meat 
and eggs prove that the rats, just like humans, judge these 
foods highly because the protein in them is available in an 
esterifi ed (gequollen) state. If we bring the new soybean 
meal to the correspondingly colloidal state, then we can 
even bring the animals to prefer the vegetable protein to 
that which is animal-based. In addition, the trials showed 
that the meat fi rst and foremost was judged according to its 
extract content. Aside from the good biological qualities that 
were mentioned here, the new meal possesses the advantage 
of keeping very well. According to our best knowledge, it 
would be capable of also serving humans as the cheapest 
source of protein and fat, and all the more so since it is also 
gladly consumed by people. But these matters do not belong 
within the framework of precise laboratory experiments, 
which is why they are not to be gone into in further detail.
 (Conclusion follows.) Includes a summary of results of 
experiments to ascertain the biological value of soybean fl our 
as food. Address: Austria.

1474. Evans, W.A. 1921. How to keep well. Chicago Daily 
Tribune. Oct. 22. p. 6.
• Summary: In the section titled “One diabetic’s experience,” 
J.J. writes: “I am a diabetic and I have been one for twelve 
years. I am 64. I... have found Dr. Joslin’s book of great 
value... I started with gluten bread which would have sent 
me across in short order; then I switched to Jireh fl our, but 

found there was too much carbohydrates, then for years used 
bran muffi ns. For the last year I have been using Hepco fl our 
in the muffi ns, which are very much superior to the bran. A 
friend of mine who is also troubled with the same disease 
urged me to try the soy bean fl our, which I have done; it is 
very palatable... I purchased this fl our from the Central Free 
Dispensary of Chicago...”
 Reply: “Various analyses of soybean meals and fl ours 
give the carbohydrate contents of the stock examined 
as ranging from 25 to 35 per cent carbohydrate, but the 
carbohydrate is not supposed to be converted into sugar in 
the human body.” Note: The last half of the last sentence is 
incorrect. Address: Dr.

1475. Johns, Carl O.; Finks, A.J. 1921. Studies in nutrition. 
V. The nutritive value of soy bean fl our as a supplement to 
wheat fl our. American J. of Physiology 55(4):455-61. Oct. [6 
ref]
• Summary: Growth experiments were conducted on rats. 
“Summary: 1. Bread made with a mixture of 25 parts of soy 
bean fl our and 75 parts of wheat fl our contained a protein 
mixture and water soluble vitamines adequate for normal 
growth. A similar bread containing 15 parts of soy bean 
fl our and 85 parts of wheat fl our likewise furnished adequate 
proteins and water-soluble vitamines for normal growth.
 “2. These mixtures of the soy bean and wheat proteins 
were found two or three times more effi cient than the 
proteins from wheat alone.” Charts (line) and tables show 
experimental results. Address: Protein Investigation Lab., 
Bureau of Chemistry, USDA.

1476. Satow, Sadakichi. 1921. Researches on oil and proteids 
extraction from soy-bean. Tohoku Imperial University, 
Technology Reports (Sendai, Japan) 2(2):1-124 (41-164). 
Oct. 28 cm. [Eng]
• Summary: Contents: 1. General description of the soy-
bean: The use of the soy-bean (as a food-stuff [shoyu, 
miso, tofu, natto], soy bean oil [for the manufacture of 
soap, hydrogenated oils, paints, varnishes, oil-cloth, and 
rubber substitutes], and bean cake or waste residue from 
the manufacture of soy-bean oil [nitrogenous fertilizer, as 
a cattle food, Solite–a water-based paint]). 2. Classifi cation 
and analysis of soy beans and their standardization: By 
color, by protein / proteid content, conclusion of analysis 
(the best soy-bean varieties are Tsurunoko and Kauro grown 
in Hokkaido): Standardization of the raw material, content 
of proteids, color of the raw material, moisture, regularity 
of the grain, specifi c gravity of the soy-bean, impurities. 3. 
Microscopical observations of soy-beans: Colour reactions of 
cellular substances, distribution of proteids and fatty acids, 
distribution of fatty oils. 4. Oil extraction (p. 17): Infl uence 
of hulls, infl uence of moisture, infl uence of oxidation, 
comparison of the dissolving power of various solvents, to 
fi nd the best conditions for the extraction of oil by means of 
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benzine, how to extract the oil technically without denaturing 
the proteids and how to remove the retained solvent, on 
the apparatus employed in oil extraction, working of the 
extracting apparatus, recovery of solvent by application of 
the vacuum system, separation of oil from the solvent and oil 
refi ning, reserving the oil-freed soy-bean meal.
 5. Isolation of proteids out of oil-freed soy-bean (p. 35): 
General discussion, necessary and suffi cient conditions for 
the extraction of proteids (on the quality of isolated proteids 
[plasticity, solubility, coloration], on the purity of isolated 
proteids, to obtain a maximum yield).
 Note 1. This is the earliest English-language document 
seen (Aug. 2020) that uses the term “isolated proteids” (or 
“isolated proteid”) to refer to a type of isolated soy protein.
 6. The extraction of proteids by means of water (p. 41): 
General properties of bean meal, on gummy substances 
and their properties (saccharo-colloids, incl. stachiose 
[stachyose], araban, galactan; p. 43), quantitative estimation 
of water-soluble proteids and carbohydrates, determination 
of the volume of water necessary for the extraction of soluble 
carbohydrates, relation of the duration of extraction to the 
quantity of extractable proteid and carbohydrates, effect 
of the process of water-extraction. 7. On the extraction of 
proteids by means of alkaline reagents: General properties 
of glycinin against alkaline reagents, classifi cation of 
alkaline reagents, comparisons of dissolving power of 
alkaline reacting compounds, relations of the plasticity 
and coloration of the proteid to various kinds of extracting 
agents, standardization of plasticity of isolated proteid, 
on the relations between plasticity and chemical reagents, 
comparative experiments relating to the extracting process 
by means of sodium sulfi te and sodium hydroxide.
 8. The determination of the concentration, quantity, 
and other factors of Na2SO3 [sodium sulfi te] in the process 
of extraction (p. 69): Determination of the concentration of 
sodium sulfi te, the determination of the relation between 
the plasticity of the protein and the concentration of sodium 
sulphite, to determine the relation between the yield and the 
time of extraction, to fi nd out the actual yield of proteid, 
as well as the volume of sodium sulfi te solution provided 
the bean meal is previously extracted by water, then 
extracted with sodium sulphite, conclusion of this chapter. 9. 
Extraction of proteids by means of caustic alkalies [alkalis] 
(p. 80): To determine the concentration of the caustic soda 
[sodium hydroxide] solution, determination of the relation 
between the time of extraction and the yield of proteid, 
to determine the volume of caustic soda, the systematic 
extraction of proteids (using water, sodium sulphite, or 
alkali). 10. Clarifi cation of extracted proteid solution and 
precipitation thereof (p. 86): Precipitation of proteids, 
precipitation by means of alkaline earth metals (such as 
magnesium sulphate), by means of colour base (such as 
malachite green, methyl violet, brilliant green, auramine, 
or new fuchin), by means of alcohol, by means of heating, 

by means of formaldehydes, by means of fermentation, 
by means of acids (choice of acid, yield of precipitated 
proteid, quality of proteid). 11. Quantitative investigations 
on the precipitation of proteids (p. 101, 11 experiments with 
summary of conclusions). 12. Effect of heating on the yield 
of proteid (p. 115). 13. Separation of excess water from 
the proteidal precipitate (p. 118). 13A. Process for drying 
the proteidal mass and for drying the residue (p. 121). 14. 
Pulverizing the dried proteid (p. 122). 15. Recovery of 
carbohydrates from waste liquid (p. 123).
 World soybean production (in short tons): Manchuria 
1,850,000 (25% is used in Manchuria as food; 75% is 
exported to all parts of the world in the form of “bean cakes 
or bean meal”). Japan 450,000. Korea 322,500. Kantoshu 
15,400. Total of the above: 2,640,000 tons valued at more 
than 200 million Japanese yen (p. 2).
 The author investigated the use of soy-bean proteins 
in plastics. There are upwards of 30 varieties of soybeans 
which may be classifi ed into yellow, blue, and black. The 
fi rst contain the most protein and oil, the last the least. The 
protein content varies from 35-40.5% and the oil content 
from 15.4 to 20.9%. The mean analysis of 16 different 
varieties was: Water 10.2%, proteins 37.8%, oil 18.9%, 
carbohydrates 23.5%, fi ber 5.2%, and ash 4.4%. The 
carbohydrates consist mainly of non-reducing sugars with 
little or no starch. The cell membrane consists of galactan or 
hemicellulose, with a little free cellulose. The presence of the 
hulls in the crushed bean reduces the speed of extraction of 
the oil and the yield, and gives the oil and protein a brown 
color. Note 2. This is the earliest document seen (Dec. 2015) 
containing the word “hemicellulose.” Webster’s Dictionary 
defi nes hemicellulose, a word fi rst used in 1891, as “any of 
various plant polysaccharides less complex than cellulose 
and easily hydrolyzable to simple sugars and other products.” 
The sugar molecules in this polymer each contain 5 carbon 
atoms.
 Oil extraction: Benzene is the most suitable commercial 
solvent; the solvent must not be recovered by direct steaming 
of the meal, but by the use of a vacuum.
 Protein extraction: The soluble carbohydrates are 
removed from the meal by washing with very dilute acetic 
acid. The protein is then extracted in 3 stages, i.e. with 
water, with 0.2-0.4% sodium sulphite solution, and with 
0.2% sodium hydroxide solution. 20-30% of the total 
available protein is extracted in the fi rst stage, a further 
50% in the second, and the total yield is about 95%. The 
protein is fi nally dried at the lowest temperature and highest 
vacuum and in as short a time as possible. The dry protein 
is very tenacious and can only be ground in high-speed 
disintegrators; it is then suitable for the manufacture of 
plastic materials, lacquer, enamel, or imitation leather. The 
soluble carbohydrates, which amount to 10-12% of the 
meal treated, can be worked up into syrup or converted into 
alcohol or lactic acid by fermentation. The bean residue 
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consists of fi ber, galactan, and protein and can be used for 
cattle feed or as an ingredient of linoleum-like products.
 Continued. Address: Kôgakuhakushi.

1477. Satow, Sadakichi. 1921. Researches on oil and 
proteids extraction from soy-bean: Illustrations and tables 
(Continued). Tohoku Imperial University, Technology 
Reports (Sendai, Japan) 2(2):1-124 (41-164). Oct. 28 cm. 
[Eng]
• Summary: Continued: Illustrations show: (1) The cells of 
the soy-bean (after Winton, p. 55). (2) The effect of various 
chemicals on soy-bean cells (8 fi gures, after p. 16). (3) 
A rotary drum extractor used with solvent and a vacuum 
system (p. 68). (4) An endless belt system for drying proteid 
precipitate.
 Tables show: (1) Percentage of proteids and fat found 
in 23 samples of beans. The varieties are: Akakiji bean, 
Nagaaneko bean, Kintoki bean, Shônembo bean, Biruma 
ingen bean, Chûnembo bean, Maru uzura bean [speckled], 
Naga uzura bean, Kumamoto ingen bean, Azuki, Chûnaga 
uzura bean, Aneko bean, Shiromarufuku bean, Green pea, 
Dainenbô bean, Daifuku bean, Chûfuku bean, Red pea, 
Black soy-bean (38.61%), Yellow soy-bean from Manchuria 
{2 samples, 38.65% and 39.12%}, Yellow soy-bean from 
Korea (41.00%, and 22.826 fat–the highest fat of any bean 
tested), Yellow soy-bean from Hokkaido, Japan (41.92%–the 
highest proteid of any bean tested) (p. 6-7). (2) Previous 
analyses of the chemical composition of 16 soybean samples 
from Manchuria, Korea, and Japan. For each, gives the 
district, variety (mostly yellow but one “Blue variety”), 
water, proteids, fat, carbohydrate, fi ber, ash, name of analyst 
(an organization) (p. 8). (3) Analyses by Sato of the chemical 
composition of 14 soybean varieties from Manchuria, Korea, 
and Hokkaido (Japan). For each, gives the varietal name, 
growing region, “moisture, total protein, soluble proteose, 
available protein, non-proteidal nitrogenous matter, fat, 
nitrogen-free extract, fi ber, ash, color and shape (all yellow), 
producing organization (Korean Central Experimental 
Station or Sapporo), date of production. Named varieties 
include: Harupin, Shoshu bean, Utsuzan bean, Ampen 
bean, Chogei bean, Ryusan bean, Turunoko [Tsurunoko], 
Kanro, Yoshioka, Otanizi [Otaniji] (41.92% total protein 
and 37.53% available protein, both the highest of any bean 
tested) (p. 11). (4) Effect of hulls on solvent extraction of 
soy-bean oil with 3 varieties: Kanro, Otaniji, Yoshioka (p. 
18). (5) Infl uence of moisture on solvent extraction (ether) 
of soy-beans (p. 19). (6) Effect of using benzine in place of 
ether in solvent extraction of soy-bean oil. The best moisture 
content is 7.5% to 12.5% (p. 20). (7) Substitution of vacuum 
drying for open air drying in removing moisture. Shows that 
the smaller the quantity of moisture contained in the bean, 
the greater the yield of oil, provided that the oil is protected 
from oxidation (p. 22). (8) Effect of different solvents on oil 
extraction: Carbon bisulphide (fl ammable and expensive), 

ether (fl ammable and expensive), benzine (boiling point 
75ºC), carbon tetra chloride [tetrachloride]. (9) Separation / 
distillation of benzine from oil solution (p. 34).
 (10) Chemical composition of “soy bean meal” from 
which the hull and oil have been removed (p. 42). (11) 
Composition of carbohydrates or saccharo-colloids, based on 
S. Yukawa (p. 43). (12) Composition of para-galacto-araban / 
gummy substances in 9 varieties (p. 44-45). (13) Percentage 
of water-extractable substances and reducing sugars in 
fl attened and powdered soy-beans (p. 46-47). (14) Sugars in 
soy-beans (p. 48). (15) Proteids and soluble carbohydrates 
in soy-beans (p. 49). (16) Effect of acetic acid in retarding 
dissolution of the globulins (p. 50). (17-18) Dissolving 
power of alkaline reagents on proteids in bean meal (p. 54-
56). (19) Effect of reagent on plasticity and coloration of 
proteids (p. 56).
 (20-22) Amount of proteid extracted in 3 consecutive 
extractions, or with pressure (p. 63-65). (23) Effect of 4 
consecutive washings in removal of ash (p. 66, 68). (24-26) 
Percentage of proteid extracted with sodium sulfi te after 1 
or 2 hours (p. 70-71). (27) Concentration of sodium sulfi te, 
mark of plasticity [rating], and color of precipitate (p. 
73). (28) Relation between time of extraction and yield of 
nitrogen and proteid (p. 74). (29-30). Yield of proteid with 
water or sodium sulfi te and 5 or 6 consecutive extractions (p. 
76).
 (31) Test to maximize yield of proteid using sodium 
sulphite solvent; the weight of the solution must be 16 
times that of the meal, and the yield will be 52.20 (p. 78). 
(32) Effect of adding acetic acid on yield (p. 79). (32-33). 
Effect of caustic soda (sodium hydroxide) on percentage of 
proteid extracted (p. 81) (34-37) Relation between time of 
extraction and yield of proteid using caustic soda (p. 82-83). 
(38) Volume of caustic soda consumed by different volumes 
of bean meal solution (p. 83). (39) Volume of caustic soda 
solution needed in three extraction processes: water, sodium 
sulphite, or alkali (p. 85).
 (40) Extraction with magnesium sulphate for 1, 2, or 
3 hours (p. 90). (41) Percentage of proteids precipitated 
by different precipitants; “isolated proteid,” “glutinizing 
chemicals” (p. 95) (42). Effects of sulphurous acid, 
formaldehyde, and formalin (p. 96). (43) Effect of different 
precipitants on quality of precipitate; “sulphurous acid 
gives proteid of the whitest and best quality, and most 
suitable for the manufacture of plastic products” (p. 100). 
(44) Yields of proteid with different volumes of sulphurous 
acid; all yields are very unsatisfactory (p. 103). (45-47) 
Effect of adding sulfur dioxide to sulphurous acid at various 
concentrations; remarkable increase in yield (p. 104-06). (48-
51) Precipitation of water extracted protein using acetic acid 
(p. 107-10). (52-55) Effect sulphuric acid for precipitation 
of proteids (p. 111-14). (56-57) Effect heating on yield of 
proteids (p. 116-17).
 Note: Horvath (1937) states: “The extraction of protein 
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from soybean meal, its subsequent precipitation and 
properties, as well as its industrial applications have been 
extensively studied by S. Satow, and the results published (in 
English) in 1921-23 in two voluminous reports [Technology 
Reports, Tohoku Imperial University (Japan): 2(2) and 3(4)]. 
These reports continue to serve as an unsurpassed source 
of information on this subject, and a number of discoveries 
during the last 15 years can be traced to the researches of 
Satow.” Horvath then summarizes many of Satow’s key 
fi ndings. Address: Kôgakuhakushi.

1478. Waksman, Selman A. 1921. On the preparation of a 
soluble protein extract from soy beans. Proceedings of the 
Society for Experimental Biology and Medicine 18(1):219-
20. Oct. (Chem. Abst. 15:3692).
• Summary: “This extract can be very cheaply prepared 
and it may take the place, when properly modifi ed by the 
addition of necessary salts, of meat extract and other digested 
meats in infant feeding and, since the soy bean contains very 
little carbohydrate and even the small amounts present are 
used up by the fungus, in the process of development, for 
energy purposes, the extract is practically free from sugars 
and can be introduced into diabetic cookery.” Address: New 
Jersey Agric. Exp. Station, New Brunswick, New Jersey.

1479. Neues Wiener Journal (Vienna). 1921. Nahrung und 
Krankheit: Lehren der Tierversuche fuer den Menschen 
[Nutrition and disease: lessons for humans from animal 
experiments]. 29(10,058):10-11. Nov. 6. [Ger]
• Summary: Eight animals from one litter were separated 
from their mother in pairs at weekly intervals and put on 
an unbalanced fodder (Futter) consisting of soybean bread 
(Sojabrot) plus green vegetables. The initial weights were:
 [A table follows with the two rows Males and Females 
and the four columns Pairs I, II, III, and IV in grams.]
 At the beginning of the experiment, no difference could 
be perceived in the development of the individual animals. 
For approximately 2½ months, the animals developed 
normally. From then on, the fi rst group began to fall behind 
in development, and at 5¼ months after the beginning of 
the experiment, both animals perished. The other animals 
remained alive, developed normally, and had babies. From 
this, it can be seen what bad long-term effects the change 
in diet can have with young animals and, at the same time, 
that the slightest change in the type of feeding can exert an 
extraordinary infl uence on animals. Like young animals, 
children learn eating very systematically from their parents.
 Note: Translated by Philip Isenberg (MM, CT), Long 
Beach, California.

1480. Weekly News Letter (USDA). 1921. Soy-bean straw is 
good roughage. 9(15):2. Nov. 9.
• Summary: This appears to be a short summary of 
Price (1908) about research at the Tennessee agricultural 

experiment station, which “compared soy-bean straw and 
corn stover as roughage in the production of milk and butter. 
The ration containing soy-bean straw was found superior to 
that containing corn stover.” The soy-bean ration “produced 
more pounds of milk and butter fat and produced them 
more cheaply than the corn stover ration... It was concluded 
from these tests that soy-bean straw is a valuable addition 
to the roughage in the feeding of dairy cows.” Address: 
Washington, DC.

1481. Woodworth, Clyde Melvin. 1921. Inheritance of 
cotyledon, seed-coat, hilum and pubescence colors in soy-
beans. Genetics 6:487-553. Nov. Illust. Based on his 1920 
PhD thesis, Univ. of Wisconsin. [18 ref]
• Summary: This is paper No. 28 from the Department of 
Genetics, Agricultural Experiment Station, University of 
Wisconsin. “All genetic studies thus far made on the soy-
bean (Soja max) have been concerned with color characters. 
Piper and Morse (1910) noted segregation in some progenies 
in pubescence and seed-coat colors, though no defi nite 
hybridization experiments were conducted. Terao (1918) 
reported the results of studies on the inheritance of cotyledon 
color and the relation of green and yellow seed-coat colors.
 “The soy-bean is especially favorable in some respects 
for genetic studies. There is a large number of differential 
characters exhibited by the many now well-established 
varieties; and the plant sets seed abundantly, is self-fertile, 
and nearly always self-fertilized. The only diffi culty 
encountered in conducting such studies on this plant is in 
making crosses, due to the small size of the fl ower; but after 
some practice, a fair degree of success is attained.
 “Materials and methods: In 1912 the Department 
of Genetics of the University of Wisconsin started an 
experiment to determine the effect of selection within pure 
lines of soy-beans on the content and drying quality of the 
oil. When the writer entered the Department in 1914, this 
experiment was placed under his direction as well as certain 
genetic studies then in progress on varietal crosses in soy-
beans.”
 Among the many conclusions: “The yellow cotyledon 
was found to be dominant to green. There was no evidence 
of maternal inheritance... Green seed coat proved to be 
dominant to yellow seed coat... Black hilum is dominant 
to brown hilum... Tawny pubescence is dominant to gray 
pubescence.
 “In light of these facts the following factors were used to 
explain the inheritance of the above characters in soy-beans: 
Y, factor for yellow pigment in cotyledon. G, factor for green 
pigment in cotyledon. I, factor causing green pigment to 
fade out in maturity; i, green cotyledon, in absence of D. D, 
Duplicate of I;  d, green cotyledon, in absence of I. V, factor 
for green seed coat; v, yellow seed coat. T, factor for tawny 
pubescence; t, gray pubescence. B, factor for brown hilum. 
Complement of H. H, factor of brown hilum. Complement of 
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B. With both B and H present the hilum is black.
 Note 1. This is the earliest document seen (June 2020) 
concerning U.S. genetic research on soy-beans. It is also the 
earliest article seen about soybeans published in the journal 
Genetics.
 Note 2. In 1905 William Bateson, an English biologist 
(1861-1926) coins the word “genetics.” He also popularizes 
the work of Gregor Mendell. Address: Univ. of Illinois, 
Urbana, Illinois.

1482. Akita, M. 1921. Bean oil and its products: I-V. Light of 
Manchuria No. 16. p. 10-58. Dec. 1. [8 ref. Eng]
• Summary: Contents: 1. Material (varieties of soy beans). 
1. How to make Bean Oil: By expression (oil making 
methods in Manchuria, bean expressing method in Japan), 
by extraction (conditions regarding extraction of oil). 3. 
How to refi ne Bean Oil: Refi ning by means of sulfuric acid, 
of soda, of clay, of sunlight, refi ning by heat, precipitation 
method and sunlight bleaching method, refi ning by means 
of acids, of alkali, bleaching by means of clay, by means of 
oxidation, settlings produced from Bean Oil while refi ned 
by means of sulphuric acid. 4. Characteristics of Bean Oil: 
Physical characteristics (specifi c gravity, freezing point 
and melting point, refractive value, viscosity, dryness), 
chemical characteristics (saponifying value, Reichert Meissl 
value, Hehner value, acid value, other Polenske values). 5. 
Composition.
 The “extraction method was fi rst invented in Germany. 
The South Manchuria Railway Company, alive to the 
promising character of the new invention, sent Mr. G. 
Uyehata of the Company’s General Laboratory, Dairen, to 
Germany to investigate it on the ground. In March, 1914, the 
Company established an experimental mill at Jijiko at the 
east end of Dairen. The new plant proved industrially and 
commercially workable, and on September 1, 1915, it was 
transferred to Messrs. Suzuki & Co., to be maintained as a 
private enterprise.” The solvent is benzine. The Suzuki Bean 
Mill is the only one in Manchuria using solvent extraction.
 Photos show: (1) Interior of a “Bean Noodle Factory, 
Dairen” with workers (p. 13). (2) The South Manchuria 
Railway Co. General Laboratory at Dairen (p. 14). (3) Junk 
wharves, Dairen (p. 15). (4) Exterior of the Dairen Produce 
Exchange building (p. 16). (5) Exterior of Chinese Bean 
Mills, Dairen (p. 17). (6) Wind mill at salt fi elds, Pulantien 
(p. 18). (7) South Manchuria Railway Co.’s wharf at 
Newchwang (p. 22). (8) Chinese maritime customs at wharf 
in Newchwang (p. 24). (9) “Mountains of beans” in sacks 
in Changchun Station Yard (p. 35). (10) Chinese customs at 
wharf in Antung (p. 42). Tables show experimental results, 
chemical compositions and characteristics of bean oil and 
its products. Address: Late of the South Manchuria Railway 
Co., General Laboratory.

1483. Blunck, Gustav. 1921. Pfl anzenmilch [Plant milk]. 

Seifensieder-Zeitung 48(50):1026. Dec. 15. [5 ref. Ger]
• Summary: This article about fermented soymilk is 
reprinted from Chemiker-Zeitung, 1 Dec. 1921, p. 1066. 
Address: Chemiker, Eberswalde.

1484. Lewkowitsch, Julius. 1921-1923. Chemical technology 
and analysis of oils, fats, and waxes. Edited by George H. 
Warburton. 6th ed. Entirely rewritten and enlarged. 3 vols. 
New York, NY and London: Macmillan and Co., Ltd. Illust. 
Index. 23 cm. [400+* ref]
• Summary: Volume 1 of this authoritative three-volume 
work was published in 1921 (xviii + 682 p.). Includes: 
Preface to the sixth edition, by George H. Warburton. Preface 
to the fi fth edition, by J. Lewkowitsch. In Chapter 1, titled 
“Classifi cation of oils, fats, and waxes–Physical properties of 
oils, fats, and waxes,” the section on “Phosphatides” (p. 38-
41) states that lecithin, having a composition very similar to 
that of egg-yolk lecithin, has been isolated from many plant 
seeds, especially those derived from the Leguminosæ, and 
the cereal grains.” This section also contains a subsection 
on “lecithin,” but soybeans are not mentioned. Generally 
speaking, oils are liquid at room temperature, whereas fats 
are solid.
 In the section on “Properties of natural oils and fats” is 
a subsection on “Behaviour with reagents” which includes 
a discussion of reactions with hydrogen gas (p. 60-62). 
“Sabatier and Senderens (1905, 1911), however, furnished 
by their general method of reducing unsaturated organic 
substances by means of hydrogen, in the presence of fi nely 
divided metals, especially of fi nely divided nickel, an easy 
means of converting the glycerides of unsaturated fatty 
acids into practically completely saturated glycerides. Thus 
linseed oil, whale oil, cotton seed oil, sesame oil, etc., can 
be reduced to hard tallow-like substances which practically 
absorb no iodine.”
 In Chapter 3, titled “Constituents of fats and waxes,” 
under “Acids,” in the section on “Acids of the oleic series” 
are subsections on Elaïdic (Elaidic) acid (p. 192-94), and 
Isoöleic (Para-oleic, solid oleic) acid (p. 194-96). In the 
subsection on “Acids of the linolic series” we read (p. 
201): “Linolic acid occurs in considerable proportions in 
drying and semi-drying oils, and is most readily obtained 
from poppy seed, soya bean, maize... and sesamé oils, 
by brominating their mixed fatty acids...” “Acids of the 
Linolenic series,” especially linolenic acid, are discussed on 
p. 210-14.
 Under “Alcohols,” in the section on “Alcohols of the 
cyclic series” is a subsection on “Phytosterols” (p. 280-82). 
The fi rst of these is Sitosterol, the “cholesterol of plants,” 
which is widely disseminated in the vegetable kingdom. 
The chemical formula of sitosterol is given. Sojasterol is 
mentioned on p. 281.
 Note 1. This is the earliest document seen (May 2016) 
that mentions sitosterol.
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 Other chapters include: 5. Physical methods of 
examining oils, fats, and waxes. 6. Chemical methods of 
examining oils, fats, and waxes. 7. Chemical methods 
of examining oils, fats, and waxes–qualitative tests. 8. 
Examination of mixed fatty acids. 9. Examination of 
unsaponifi able material. 10. Detection and quantitative 
determination of rosin. 11. Application of the foregoing 
methods to the systematic examination of natural oils, fats, 
and waxes. 12. Examination by truly scientifi c methods.
 Volume 2 (xii + 959 p.) was published in 1922. Chapter 
13, titled “Commercial preparation of the raw material used 
in the oils, fats, and waxes industries” (p. 1-39) notes that the 
two main ways of obtaining vegetable oils is by expression 
(using pressure) or extraction (using volatile solvents).
 Chapter 14, titled “Technology of the natural oils, fats, 
and waxes: Methods of preparing, refi ning, and examining 
them and detecting adulterations,” is divided into two large 
parts: “A. Oils and fats–Glycerides” and “B. Waxes.” Part 
A is divided into two more large parts: “I. Oils or liquid 
fats” and “II. Solid fats.” Part I is divided into two more 
large parts: “1. Vegetable oils” and “2. Animal oils.” The 
vegetable oils are divided as follows, with examples given 
from each category in the order listed: (1) Drying oils–Perilla 
oil, linseed oil–fl ax seed oil, tung oil, hemp seed oil (p. 
93), soja bean oil (soy-bean oil, bean oil, Chinese bean oil; 
p. 113-20), poppy seed oil, Niger seed oil. Lesser known 
drying oils–Strawberry seed oil, oiticicia oil, black sesamé 
oil (from seeds of Thyptis Spicigera (Lamarck), p. 153), 
alfalfa seed oil. Semi-drying oils–Cotton seed oil group, the 
rape oil group, maize oil / corn oil, sesamé oil (beniseed oil, 
gingelli oil, teel oil; p. 215). Lesser-known semi-drying oils–
Laburnum seed, apple seed, etc. Non-drying oils–Quince 
oil, almond oil (p. 295), arachis oil (peanut oil, earthnut oil, 
ground nut oil; p. 305). Lesser-known non-drying oils–Horse 
chestnut, blue lupin, yellow lupin, white lupin.
 Concerning soya bean imports to the UK and Europe 
(p. 115): “The fi rst shipments [of soya beans] to this country 
[UK] arrived in the autumn of 1908.” The quantities shipped 
to Europe during the following years were:
 1909–400,000 tons
 1910–500,000 tons
 1911–240,000 tons
 Volume 3 (viii + 508 p.) was published in 1923. On 
pages 6-7 is a large table showing imports of oils, fats, 
and oilseeds from 1898 to 1920, including margarine, 
oleomargarine, soya beans, etc. Similar tables (p. 10-18) 
shows exports and re-exports. Smaller tables (p. 19-22) 
show imports and exports of seeds and oils into France and 
Germany.
 In Chapter 15, titled “Technology of manufactured oils, 
fats, and waxes–Technical and commercial examination 
of the products...” under “Edible fats” are long sections 
on Butter substitutes (Margarine or “Oleomargarine” and 
vegetable butters; p. 31-58) and Lard substitutes (p. 58-

59). In this same chapter, in the section titled “Industries in 
which glycerides undergo a chemical change, but are not 
saponifi ed” is a long subsection on “Hydrogenated fats and 
oils” (p. 119-29). Another subsection, titled “Vulcanised 
oils, Rubber substitutes” notes (p. 202-04) that soya bean 
oil, sesamé oil, or arachis oil are suitable for making 
white rubber substitutes. The oil is dissolved in carbon 
tetrachloride in a suitable vessel; while the oil is agitated, 
sulphur chloride is run in and the agitation is continued until 
the mass has solidifi ed. A table in the appendix (p. 470) gives 
a detailed composition of arachis oil.
 Note 2. The fi rst edition was published in 1895, the 2nd 
ed. in 1898, the 3rd ed. in 1904, the 4th ed. in 1909, and 
the 5th ed. in 1913. Julius Lewkowitsch lived 1857-1913. 
Address: 71 Priory Rd., London, N.W., England.

1485. Product Name:  La Sierra Smoein (Bacon Flavored 
Smoked Soy Powder Seasoning).
Manufacturer’s Name:  La Sierra Industries.
Manufacturer’s Address:  Arlington, California.
Date of Introduction:  1921.
Ingredients:  Smoked soybeans.
How Stored:  Shelf stable.
New Product–Documentation:  This was America’s 
fi rst commercial soy-based meat alternative. Ad in Health 
magazine. 1934. 1(3):30. June. “La Sierra Soybean Products: 
Perfect Protein, High Alkaline Ash, Low Starch.” Ad in 
Dorothea Van Gundy. 1936. La Sierra Recipes. p. 46. 
Interview with Charlotte Van Gundy Holmes. “He soaked 
soybeans, put them in perforated fl ats, and smoked them over 
a hickory fi re. When dry, he ground the beans to a powder, 
which he packed and sold in salt shakers.”
 Note 1. This is the earliest known commercial soy 
product made by La Sierra Industries or T.A. Van Gundy.
 Note 2. This is the world’s earliest known commercial 
meatless alternative seasoning with pork fl avor (bacon).
 Note 3. This is the earliest known commercial roasted 
soy fl our in the Western world.
 Note 4. This is the earliest known Western soyfood 
promoted for its “High Alkaline Ash.”

1486. Kellogg, John Harvey. 1921. The new dietetics: What 
to eat and how. A guide to scientifi c feeding in health and 
disease. Battle Creek, Michigan: The Modern Medicine 
Publishing Co. 933 p. Illust. Index. 24 cm.
• Summary: This is the fi rst edition of this important 
book; subsequent editions were published in 1923 and 
1927. Contents: Foods: Food Principles. The digestive 
process: The liver, mastication, hunger. Metabolism: The 
energy of food–the calory [calorie]. The physiology of 
eating: The protein ration, fats, carbohydrates–starches and 
sugars, food salts, vitamins, cellulose, the acids of foods. 
Wholesome foods: Cereals (incl. wheat bran), vegetables, 
green vegetables, root vegetables, vegetable or garden fruits 
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(incl. tomato, cucumber, eggplant, watermelon, muskmelon, 
squash, vegetable marrow, pumpkin, chayote), legumes 
(incl. the adsuki [azuki] bean, the Hahto bean, the soy bean, 
composition of the soy bean, soy bean milk, to fu [tofu], 
soy sauce, soy bean sprouts), fruits, nuts (incl. the ground 
nut, the peanut, peanut butter, fl our from the peanut, peanut 
milk, malted nuts). Animal foods. Condiments. Tea and 
coffee (They are poisonous drugs, in 1921 the U.S. per 
capita consumption increased to 12 lb/year, chronic caffein 
[caffeine] poisoning, coffee raises blood pressure, tea, 
coffee and uric acid, coffee cripples the liver, other coffee 
poisons, some poisonous effects of tea and coffee, soda 
fountain drinks containing caffein, coffee substitutes {most 
consist of cereals plus molasses, roasted until part of the 
starch and sugar are caramelized; the roasting process makes 
them unwholesome}), tobacco. Ptomains–Poisoned foods. 
Water drinking. Medical dietetics: Introduction, scientifi c 
tests of the nutritive functions, regimens and dietaries, 
diet in disorders of the digestive organs, diet in disorders 
of nutrition, diet in joint diseases (rheumatism, arthritis, 
gout), diet in disease of the heart and blood vessels–Cardio-
vascular-renal diseases, diet in disorders of the nervous 
system, diet in disorders of the urinary organs, diet in 
diseases of women, diet in management of fevers, diet in 
chronic infectious diseases, diet in diseases of the skin, diet 
in surgical cases, diet in diseases of the eye, ear, nose, and 
throat, infant feeding, the rice regimen. The world’s foods: 
Making the bill of fare.
 A table (p. 138) titled “Vegetable fats” lists “The 
principal sources of edible vegetable fats...” including: 
Cocoanut meats 36%, corn 5%, hemp seed 32%, palm nut 
72%, peanut 52%, sesame seed 51%, soy bean 20%
 A table (p. 166-67) lists the 7 main food salts [minerals] 
found in various foods, including soy beans, gluten (pure, 
40%, or 20%), and peanuts.
 Table XII (p. 170-71) lists foods rich in iron. Columns 
(a) shows the grains of iron in one ounce, and column (b) 
shows the number of ounces required to supply one day’s 
ration of iron. Includes (in descending order of iron content): 
Savora (yeast extract), Gluten–pure, gluten–40%, egg yolk, 
dried lentils, wheat bran, soy beans, Protose, Brose (oatmeal, 
corn meal, bran), Nuttolene, Graham Flour, tenderloin meat, 
Graham bread, Zante currants.
 Table XIV (p. 182) lists foods rich in lime [calcium] in 
descending order of lime content, with the same two columns 
as table XII. Includes: Cheese, yogurt cheese, mustard 
greens, linseed meal, turnip tops, soy beans.
 Page 183 discusses “The acids and bases of foods–The 
reaction balance. As pointed out by Bunge many years ago, 
and as further shown by an extensive research conducted by 
Sherman of Columbia University, foodstuffs differ in relation 
to their acid and basic contents... The waste products of the 
body are predominantly acid, consequently it is desirable 
that the foodstuffs should be predominantly basic... The 

predominance of acids gives rise to a condition known as 
acidosis (p. 719), and care must be taken to protect the body 
from injuries which result from this condition... Meats of 
all sorts, especially the lean meats, tend to acidify the tissue 
fl uids to a marked degree. Eggs tend in the same direction, 
though less strongly than do meats.”
 In the chapter titled “Diet in disorders of the digestive 
organs,” pages 654-55 discuss soy fl our, yeast extract 
(Savita, Marmite–which is a very useful source of iron and 
vitamins), Malted Nuts, 20% gluten meal, and the “Gluten-
feeding method.”
 In the section on diabetes, page 703 gives a recipe for 
gluten bread. Gluten is also mentioned on p. 718. The section 
titled “Diet for acidosis” (p. 719) begins: “The blood and 
tissue fl uids are slightly alkaline in reaction. This slight 
degree of alkalinity is essential to the maintenance of health. 
When, through disordered metabolism, the body becomes 
charged with an excess of acids, so that the alkalinity of 
the blood and tissues is diminished, the result is a condition 
known as acidosis. Among the symptoms due to acidosis 
may be mentioned nervousness, mental depression, mental 
confusion, drowsiness, convulsions, and coma. Air hunger 
with shortness of breath is one of the early symptoms of 
acidosis. This condition is most pronounced in advanced 
cases of diabetes and is encouraged by a meat diet, 
particularly by the use of an excess of fats. Fasting persons 
always show a condition of acidosis after fasting for a day 
or two. Professor Fischer believes that this preponderance of 
acids, or chronic acidosis, is the exciting cause of Bright’s 
disease.”
 The section on diet and heart disease notes (p. 738-
39): The “great frequency with which arteriosclerosis is 
encountered in modern times is the result of the increase in 
fl esh eating which in recent years has been very marked in 
all civilized countries.” It “has become the universal custom 
among practical physicians to exclude meats, meat extracts, 
and broths of all sorts from the diet of patients suffering from 
arteriosclerosis, as the most effi cient means of checking the 
degeneration of the arteries...” Foods containing uric acid, 
plus coffee and tea, should be discarded. Bran, agar, paraffi n 
oil, and an enema should be used freely.
 Note: This is the earliest document seen (Nov. 2020) 
concerning soy and mental health. Address: M.D., LL.D., 
F.A.C.S., Superintendent of the Battle Creek Sanitarium, 
Battle Creek, Michigan.

1487. Kellogg, John Harvey. 1921. The soy bean. 
Composition of the soy bean (Document part). In: J.H. 
Kellogg. 1921. The New Dietetics: What to Eat and How... 
Battle Creek, Michigan: The Modern Medicine Publishing 
Co. 950 p. See p. 299-302. 24 cm.
• Summary: In the chapter on “Legumes,” the section titled 
“The Soy Bean” (p. 315-21) has the following contents: 
Introduction and history (incl. a long extract from a 
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publication by W.J. Morse (1918), and discussion of soy 
beans and diabetic diets). Composition of the soy bean 
(according to Bailey and Street 1915). Soy bean milk. To 
fu (tofu). Soy sauce. Soy bean sprouts. Composition of soy 
bean sprouts compared with mung bean sprouts.
 The section begins: “The soy bean has been used in 
China since 2838 B.C. It was introduced into France in 1740, 
England 1790, and this country not until a century later. This 
bean requires a long season and does best in the Southern 
states on this account. It is quite hardy, however, and some 
varieties have been found which mature as far north as 
Canada.
 “The soy is the best of all beans. It differs decidedly 
from other beans in its composition. It contains 40% protein, 
practically no starch, and nearly 20 per cent fat, giving it 
characteristics approaching those of the peanut more closely 
than those of ordinary beans.
 “More than one thousand varieties have now been tested 
by the U.S. Department of Agriculture. Twenty varieties are 
at the present time being handled by growers and seedsmen 
in this country. The green and yellow varieties are best 
adapted for food. The black and brown are chiefl y for forage.
 “In China, the soy bean is very little used in the manner 
in which beans are used in this country. Instead, according to 
W.J. Morse [1918], of the U.S. Department of Agriculture, 
‘the beans are soaked in water and roasted, the product being 
eaten after the manner of roasted peanuts.’” Dr. Kellogg 
then quotes two passages from Morse; one about roasted 
soybeans, and the other about soy beans which, when three-
fourths or more grown, can be used as “a most palatable and 
nutritious green vegetable.”
 “This bean not only contains a large amount of protein, 
more than is found in the same weight of beef, but its protein 
is of a particularly fi ne quality. Heretofore, the casein of 
milk has enjoyed a unique reputation as a protein of fi nest 
quality, but now ‘the protein of the soy bean appears to be 
as valuable as the casein of milk.’ In view of the shortage of 
milk, which is likely to increase, it is gratifying to know that 
a protein has been discovered equally valuable as casein, and 
one which may be produced in unlimited quantities.
 “For promotion of growth, it is not only necessary for 
the food to contain ‘complete’ protein in proper amount, 
but it must also contain a suffi ciency of the two vitamins, 
designated as fat-soluble A and water-soluble B. Osborne and 
Mendel demonstrated that the soy bean contains an adequate 
supply of both fat-soluble and of ‘water-soluble vitamins,’ in 
which respect it is superior to all seeds heretofore examined, 
with the possible exception of fl axseed and millet.
 “The soy bean is destined to become one of the great 
food staples, not only of this country but of the world. It is 
capable not only of supplying the essentials for growth and 
maintenance, but may also act as a complement to other 
imperfect foods, such as corn for example, in combination 
with which it has shown most excellent experimental results.

 Composition of the soybean: A table shows the 
composition of the soy bean, compiled from various sources. 
“The above analysis clearly shows the soy bean to be a 
most remarkable food product. Its composition is in some 
respects more like that of a nut than that of other legumes. 
In this respect it very much resembles the peanut. Its protein 
content, nearly 40 per cent, is higher than that of any other 
foodstuff. Even lean meat affords but half as much. Its high 
percentage of fat gives it a very high food value and makes it 
a rich source of oil for various industrial purposes as well as 
for food.
 “The soy fi lls the place of meat as well as milk in the 
dietary of many millions of sturdy Orientals. Since the 
composition of the soy has been understood, it has been 
much used as a food for diabetics. It is evident from the 
above [table] that it contains little which can be objectionable 
in diabetes. The small amount of dextrin and sugar may be 
easily removed, when necessary, by parboiling.
 “Experiments by Holmes [1920], of the offi ce of Home 
Economics, U.S. Department of Agriculture, have shown that 
the well cooked soy bean (cooked for two hours under steam 
pressure) is very easily digestible, and is an exceptionally 
wholesome article of food, superior to most other legumes.
 “The soy bean may not become really popular until 
the pressure cooker comes into general use, which may 
be some time. In the meantime, while the patent pressure 
cooker is coming, any resourceful housewife may improvise 
a perfectly good and satisfactory pressure cooker from 
inexpensive materials close at hand. Get a stone jug or 
jar that can be hermetically sealed. The little stone jars in 
which apple butter is sometimes sold are well adapted to the 
purpose. After soaking the beans over night put [them] in the 
jug with a little salt and enough water to cover, seal up tight 
and secure the cover well, remembering that the pressure will 
be from within. Set the jug in a saturated solution of common 
salt, place over a smart fi re and boil for one to two hours. 
The salt solution boils at a temperature of 220ºF. and so the 
beans are exposed to a higher temperature than in ordinary 
boiling... Cooking at the higher temperature not only softens 
the cellulose and so renders the foodstuffs tender, but greatly 
improves the fl avor.
 Note: This is the earliest document seen (Sept. 1996) 
that uses the term “pressure cooker” in connection with soy 
beans. Address: Battle Creek, Michigan.

1488. Kellogg, John Harvey. 1921. Soy bean milk 
(Document part). In: J.H. Kellogg. 1921. The New Dietetics: 
What to Eat and How... Battle Creek, Michigan: The Modern 
Medicine Publishing Co. 950 p. See p. 302-03. 24 cm.
• Summary: “In Japan infants are sometimes nourished 
artifi cially on milk prepared from the soy bean by methods 
for a long time kept secret. Soy milk is now well known 
and quite extensively in use in France and England, and 
likely soon to be introduced into this country. The writer has 
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prepared, experimentally, a quite palatable milk from the 
soy bean, and has for twenty-fi ve years made use of milk 
prepared from the almond and other nuts.
 “The beans may be prepared either by grinding to a 
fi ne fl our or by soaking over night and crushing to a pulp 
between rollers. The dry meal is most convenient. Add to 
the dry meal suffi cient water to a little more than saturate. 
Allow to soak for two hours. Add fi ve times the quantity of 
boiling water. Boil for ten minutes, stirring. Filter through 
a fi ne cloth. The milky liquid thus obtained has properties 
very closely resembling cow’s milk. It is rich in protein and 
fats. The fat is well emulsifi ed and easily digestible, and the 
protein very closely resembles that of milk, being what is 
known to chemists as a complete protein which may replace 
the casein of milk as food. The soy milk is rather defi cient in 
salts, both lime and iron. It contains vitamins but less than 
milk, and it contains no carbohydrates. To be used as milk 
it should be sweetened by the addition of 2 per cent of cane 
sugar or 4 per cent of milk sugar. To suit most palates a little 
salt should be added also. The fl avor is different from that 
of cow’s milk, but it is wholesome and not unpalatable and 
may to a considerable extent take the place of cow’s milk 
by persons who are sensitized to milk or when milk is not 
available. A similar preparation may be made from peanuts.
 “Soy bean milk, according to Adolf and Kiang, has the 
following percentage composition: Protein 4.22, fat 1.87, 
salts 0.40, water 93.51.
 “The composition of the milk will vary, of course, with 
the amount of water used in its preparation. It will be noted 
that soy milk contains no sugar and is very poor in salts, 
containing only half the amount of salts found in cow’s milk. 
All these may be easily added, however, and so soy milk 
is a possible resource for lacteal food in case of scarcity of 
the bovine product; but it seems to the writer doubtful that 
soy milk will ever be able to compete with cow’s milk as 
a nutrient for human beings, and especially the feeding of 
infants.” Address: Battle Creek, Michigan.

1489. Kellogg, John Harvey. 1921. To fu (Document part). 
In: J.H. Kellogg. 1921. The New Dietetics: What to Eat 
and How... Battle Creek, Michigan: The Modern Medicine 
Publishing Co. 950 p. See p. 303-04. 24 cm.
• Summary: “This is a cheese like preparation made from the 
soy bean, much used in China. The method is as follows:
 “Prepare soy bean milk. While it is boiling add one-
fi fth its volume of a one-half per cent solution of citric acid, 
stirring. Strain through a cloth to separate the curds.
 “To fu omelet is more palatable and more wholesome 
than ordinary egg omelet. It is made as follows: Four ounces 
of to fu, one rounded teaspoonful of graham fl our, milk 
suffi cient to give the mixture the consistency of pancake 
batter. Add one well beaten egg. Cook in the usual way. 
This to fu or soy bean omelet is more wholesome than the 
ordinary egg omelet and is more easily digestible. Made 

without the addition of fl our the to fu omelet is a valuable 
dish for diabetics.
 “The following is the [percentage] composition of to fu 
as given by Adolf [sic, Adolph] and Kiang [1920]:
 “Protein 10.22, fat 3.66, salts 1.09, [nitrogen-free] 
extract 4.13, water 80.90.” Address: Battle Creek, Michigan.

1490. Kellogg, John Harvey. 1921. Vitamins (Document 
part). In: J.H. Kellogg. 1921. The New Dietetics: What to Eat 
and How... Battle Creek, Michigan: The Modern Medicine 
Publishing Co. 950 p. See p. 185-197. 24 cm.
• Summary: Contents: The anti-scorbutic vitamin. The 
antineuritic or anti beri-beri vitamin. Yeast extract very 
rich in vitamins. The fat-soluble vitamin. How vitamins are 
destroyed. The unique value of the tomato.
 This chapter begins: “These subtle elements, which 
have been in recent years proven to be absolutely essential 
to life and health, are present in food in such small quantities 
that notwithstanding the prodigious amount of work which 
has been bestowed upon them, their chemical composition 
is not yet known. The proof of the existence of this class 
of food principles and their importance to human life rests 
upon numerous observations which have shown that in their 
absence various disorders known as defi ciency diseases 
make their appearance.
 “Vitamin appears to be an essential constituent of 
nerve tissue. Funk found vitamin in ox brain and other 
investigators have found vitamin in the spinal cord.
 “When vitamins are not present in the food in suffi cient 
amount, the vitamin constituent of the nerves is gradually 
lost and degeneration of the nerve tissue with paralysis 
follows as the result.”
 “Vitamins are necessary to promote growth. In their 
absence young animals do not develop, reproduction does 
not take place, mothers are not able to nurse their young, 
appetite and nutrition and various diseases develop, among 
the best known of which are scurvy, beri-beri, rickets, 
perhaps pellagra, and certain diseases of the eye.”
 The section on “The antiscorbutic vitamin” (p. 187) 
notes: “The Chinese have long made use of sprouted seeds 
in the form of salad and combined with vegetables in various 
ways. Sprouted soy beans is one of the constituents of the 
famous chop suey. Recently Chick and Delf, of London,” 
have found that peas and lentils, when soaked of 24 hours 
in water and then sprouted for 48 hours at room temperature 
“were fi ve to six times as active as dry seeds in preventing 
scurvy, and is this respect compared well with many fresh 
vegetables. So small a quantity as one and one-fourth 
grams (one-third dram) of the sprouted seeds fed daily was 
found suffi cient to prevent scurvy in guinea pigs.” “The 
antiscorbutic power of germinated seeds is considerably 
lessened by boiling. Holst tells us that Cartier, on his last 
voyage to Newfoundland [Canada] in 1535, cured his crew 
of 103 men, who with the exception of three were sick 
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with scurvy, by administering to them a freshly prepared 
decoction of pine needles.”
 “A very good salad may be prepared from sprouted soy 
bean seeds which have been allowed to grow to the length of 
about an inch. Sprouted soy bean seeds also add an excellent 
quality to vegetable soups. The property which these seeds 
have of producing highly valuable vitamins makes very 
desirable the encouragement, in this country, of the use of 
sprouted seeds.” The author then describes how to grow 
sprouts at home. Address: Battle Creek, Michigan.

1491. McCarrison, Robert. 1921. Studies in defi ciency 
disease. London: Henry Frowde; Hodder & Stoughton. xvi 
+ 270 p. Illust. 26 cm. Series: Oxford Medical Publications. 
Reprinted in 1945. [ soy ref]
• Summary: A nutrition classic. The author was born in 
1878. Page 12 states, concerning vitamin B: “Soya-bean 
is of particular value because of its content of both growth 
vitamins and of the high physiological value of its protein.” 
Concerning vitamin A, pages 15-16 note: “In grains–The 
seeds and resting tissues of plants contain less of this 
vitamin than the leaves; soya-bean, however, contains it in 
considerable quantity, as do linseed or millet seed and maize. 
It is present in germinated pulses or cereals...”
 The author drew attention to the good health of 
tribesmen in North India, which he attributed to the 
consumption of whole grains little tampered with by modern 
technology. He is cited as a pioneer in realizing the benefi ts 
of dietary fi ber. In Europe, “White bread has largely replaced 
wholemeal bread, and it is notorious that bread forms a high 
proportion of the dietaries of persons of limited means” (p. 
6).
 Pages 8-9: During World War I, the people of Denmark 
lived on an austere diet, and as a result of this, the death rate 
dropped as much as 34%. “Hindhede, therefore, concludes 
that ‘the principal cause of death lies in food and drink’; and 
few will be disposed to doubt the justice of this contention 
in the face of an experiment so unequivocal. My own 
experience provides an example of a race, unsurpassed 
in perfection of physique and in freedom from disease in 
general, whose sole food consists to this day of grains, 
vegetables, and fruits, with a certain amount of milk and 
butter, and goat’s meat only on feast days. I refer to the 
people of the State of Hunza, situated in the extreme 
northernmost point of India. So limited is the land available 
for cultivation that they can keep little livestock other than 
goats, which browse on the hills, while the food-supply is so 
restricted that the people, as a rule, do not keep dogs. They 
have, in addition to grains–wheat, barley, and maize–an 
abundant crop of apricots. These they dry in the sun and use 
very largely in their food. Amongst these people the span 
of life is extraordinarily long.” Dr. McCarrison spent about 
seven years in their midst. He concludes that “the enforced 
restriction to the unsophisticated foodstuffs of nature is 

compatible with long life, continued vigor, and perfect 
physique.” Address: M.D., Fellow of the Royal College of 
Physicians, London; Lieutenant-Colonel, Indian Medical 
Service.

1492. Rouest, Leon. 1921. L’étude et l’acclimatation du Soja 
deviennent générales [The study and acclimatization of soya 
becomes general (Document part)]. In: Leon Rouest. 1921. 
Le Soja et Son Lait Végétal [The Soybean and Its Vegetable 
Milk]. Carcassone (Aude), France: Lucie-Grazaille. 157 p. 
See p. 22-24. [Fre]
• Summary: From 1880 to 1896 frequent communications 
were published in agricultural bulletins from the United 
States.
 The soybean was studied in Russia by Nikitin.
 In 1905, Li Yu Ying, councillor 1st class at the Ministry 
of Agriculture in China, had the idea of soymilk in Europe. 
In 1906 he created a laboratory in Paris. This laboratory grew 
into the factory Caséo-Sojaïne, which made all the products 
derived from the soybean (produits dérivés du Soja).
 In 1910-11 presentations of soy products (produits de 
Soja) at the expositions at Brussels, Turin, and Dresden.
 Mr. Lechartier conducted cultural trials in Bretagne and 
in the Haute-Vienne, and gave the results of his chemical 
analyses of the plant.
 Dr. J. Le Goff, in the Gazette des Hôpitaux, called new 
attention of hygienic doctors to the use of soya in diabetic 
diets.
 In 1913 it seems to have been imported into Germany 
for the following note was published in several Frankfurt 
journals:
 An institute has been founded under the name of 
Soyama-Werke for the purpose of making soymilk (lait 
artifi ciel de graines de Soja) and other soy products. Soya 
furnishes to Bockenheim the most important quantity, if 
not all of the artifi cial product. Some 5,000 liters per day 
will be sold on the market in Frankfurt, when the factory is 
in full swing. The head of this enterprise is a deputy of the 
Reichstag. The Society Soyama-Werke also makes cream, 
butter, and cheese. Samples of soymilk have already been 
used by various bakers in Bockenheim.
 This note indicates that in 1913 soybeans had not yet 
been cultivated in Germany. Dairy farmers were said to fear 
competition from soymilk. Thus, no doubt, they tried the 
same thing in Germany that was tried in France, for during 
the same period a factory, “La Caséo-Sojaïne,” installed 
at Vallées near Asnières (Seine), conducted rather original 
publicity in favor of soy products. The soybeans processed 
in the Chinese factory were imported from China and it was 
realized in advance that the soyfoods, made from a plant 
absolutely unknown to the public, would not have its favor.
 In 1910 Vilmorin had in its catalog Early Podolie 
soybeans [from Russia; in today’s Ukraine]; they had black 
seeds. But Early Podolie is still too late for the south of 
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France (midi).
 Dr. Le Goff published new medical articles about 
soy and tried cultivating it in the area around Paris. He 
introduced a rather early black-seeded variety (Tokio) that 
matured in this region.
 Messrs. Boulanger and Dausse cultivated this variety 
at Etrechy (Seine-et-Oise, near Paris) in order to prepare 
conserves to be packed in boxes for diabetic diets.
 Finally in 1918 Mr. Rouest, Director of the Experimental 
Farm of Neoculture, receive some soybean samples from 
the United States, via Messrs. Brioux and Semichon. He 
cultivated them, isolated the mutations, created hybrids, 
and tested the new varieties that had already been cultivated 
by Mr. Carles of Carbonnière / Carbonniere in the Tarn. 
Address: Directeur des Fermes Expérimentales de 
Néoculture, Carcassonne (Aude), France.

1493. Rouest, Leon. 1921. Le soja et son lait végétal: 
Applications agricoles et industrielles [The soybean and its 
vegetable milk: Agricultural and industrial applications]. 
Carcassone (Aude), France: Lucie-Grazaille. 157 p. Illust. 
No index. 25 cm. [42 ref. Fre]
• Summary: Contents: Preface, by Louis Forest. 
Introduction–What is soya? 1. History of the dissemination 
of soya: In 1712 the naturalist Kaempfer introduced soya, 
introduction of soya to France and Europe, soya is cultivated 
in Austria in 1875 by Prof. Haberlandt, soya is the object 
of many trials in France from 1876 to 1881, the study and 
acclimatization of soya becomes widespread, the causes of 
setbacks in the cultivation of soya.
 2. Cultivation of soya: Botanical characteristics of soya, 
the varieties of soya, Chinese varieties and soya in China, 
Japanese varieties and soya in Japan, American varieties 
and soya in America (varieties: Mammoth, Hollybrook, Ito 
San, Guelph, Haberlandt, Medium Yellow, Wilson, Peking, 
Tokio, Mandchu [Manchu], Black Eyebrow, Barchet), soya 
in Europe–France and Italy, seven varieties of soya tested 
in France, soya in the experimental farms for new crops 
(les Fermes Expérimentales de Néoculture; Many varieties 
from the USA were tested, including Manchu, Wilson Five, 
Haberlandt, Tokio, Virginia, Hato [Hahto], Early Medium 
Green), the cultural and geographical appearance of soya, its 
production worldwide, planting soybeans, heat units (degré 
thermique) and the germination of soya, the importance 
of spacing between plants, number of seeds per hectare, 
soya during its vegetative stage, the vegetation of soya 
compared with that of the haricot at high altitudes, rolling 
the seeds and types of crop maintenance, growth of the plant, 
acclimatization, the enemies of soya.
 3. Composition of the soybean plant. 4. Soya forage: 
Green soya forage, soya hay, soya as a plant for soil 
improvement. 5. Harvesting soybean seeds: Maturity of the 
seed, harvesting soya, the food value and composition of 
soya seeds. 6. Soya as an oil plant: Richness in oil, defatted 

soybean cake, imports and exports of soya cake from 1915 to 
1919 (Imports to: Sweden, Canada, Korea, Japan, Formosa. 
Exports from: England, China, Korea), production of soya 
cake from 1915 to 1919 (Denmark, Great Britain and 
Ireland, Netherlands, Sweden, USA, Japan, Formosa, Korea, 
Java and Madura).
 7. Soymilk: Its manufacture (in 1910-1913 Li Yu-ying 
installed a factory named “La Caséo-Sojaïne” at Vallées 
{Asnière-Seine} near Paris. Rouest visited this factory and 
saw them make soymilk, which was fi ltered using a fi lter-
press resembling those used in sugar refi neries), its properties 
and composition, composition compared to other types of 
milk, powdered soymilk, soymilk in the nursing and feeding 
of animals, soymilk related to tuberculosis in animals and 
in humans, soymilk would allow the milk and butter from 
animals to be reserved exclusively for human foods and 
could be used for raising many piglets, manufacture of non-
dairy milk in Canada (a factory is now under construction). 
8. Soya in Industry: Soymilk and soy casein, Sojalithe (like 
Galalithe).
 9. Soya in human nutrition: Soy fl our and its 
applications (incl. Li Yu-ying’s usine de la Caséo-Sojaïne, 
and bread made of soya and wheat), soya compared to dry 
legumes (such as lentils, haricots, peas, beans), soya used 
as a legume (green vegetable soybeans; whole soybeans), 
the food value of soy sprouts, preserves and confections 
made from soya, soya chocolate and coffee, the amount of 
nutrients produced by soya and other crops from a unit of 
land, a meal of soya served in France (prepared and served 
some years ago by Li Yu-ying’s soyfoods plant La Caséo-
Sojaïne for the major print media, the medical press, the 
National Society for Acclimatization, etc.; it consisted of 
2 soups {one with ‘soya meat’ and one with soymilk}, 2 
entrees {an omelet with smoked soya ham, and fritters 
stuffed with soy meat}, soy [actually mung bean, lüdou] 
sprouts in a salad and sauteed, 3 desserts {soya cake, 
biscuits, and confection}, and soy coffee; a recipe for each is 
given; soya meat is smoked tofu).
 10. Use of soya in East Asia: Tofu (fromage végétal), 
soy-based condiments (such as natto {Ping ming Natto and 
Tokio-Natto}, miso, Chinese miso or tao-tjiung [doujiang], 
and shoyu {Soyou or Schozou}), making soy sauce in 
Kwantung, China (from Groff).
 11. The opinions of several authors concerning 
soya (from the French medical and hygienic press): 
Introduction–E. Maurel. Soya and soy bread in diabetic 
diets–Dr. Dujardin-Beaumetz, Dr. Bloch, Dr. J. Le Goff, L. 
Beille, M. Gautier. Soya used as a bean–M. Gautier. Soy 
sauce used in place of meat extracts. The state of cheese. The 
popularization of soya in Europe–A. Paillieux.
 Conclusions: The infl uence of cultural technology 
on variation. Appendix: Advice to experimenters on the 
acclimatization of soya in France. Other methods of 
obtaining early-maturing soybeans.
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 The author concludes (p. 140): We must make every 
effort to acclimatize soya in France. We must develop the 
will and learn from past mistakes. Most soybean varieties 
now available in France are too late. We must get varieties 
from Manchuria, whose climate is similar to that of 
southeastern France, and from the northeastern USA. It is 
urgent that, in the near future, we start a Soybean Experiment 
Station to take responsibility for this work. The setbacks 
since 1830 can be overcome by present science and genetics. 
The fi rst step is to introduce better varieties.
 On the last page is a full-page advertisement for various 
seeds sold by Mr. Rouest, including 30 varieties of soybeans 
(Soja hispida); the names of the individual varieties are not 
given.
 Illustrations show: (1) A soy bean plant with many pods 
(title page). (2) Flowers and pods of the soy bean plant (p. 
29). (3) Soy pods and beans (p. 30). (4) A soy bean plant 
drawn by a Chinese artist (p. 32, from Li Yu-ying). (5) 
Pods of the Hato [Hahto] variety of soy bean (p. 51). (6) 
Germinating soy bean seeds (p. 54, from Li Yu-ying). (7) 
Soy bean roots with nodules (from a photo by Dr. Le Goff; p. 
73). (8) Soy bean pods, opened to show 3 beans in each (p. 
82).
 Tables show: (1) Production of soybeans by color 
in China in 1916 and 1917 (p. 35, in quintals, from the 
International Yearbook of Rome, Vol. 1, 1919): In 1917: 
Yellow 4,069,822. Other 953,012. Green 181,190. White 
71,234. Black 40,066. Total: 5,315,324.
 (2) Percentage composition of various oilseed cakes (p. 
95, from Kellner). (3) Imports and exports of soybean cake, 
by country, from 1915 to 1919 (in quintals, p. 96). Imports 
are given for Sweden, Canada, Korea (from 1916), Japan, 
and Formosa [Taiwan]. Exports are given for England (6 
quintals in 1915), China (including Manchuria, by far the 
biggest exporter, from 1916), and Korea (from 1916).
 (4) Production of soybean cakes, by country, from 
1915 to 1919 (p. 97, in quintals, based on statistics from 
the International Bureau of Agriculture, Rome, 1919). In 
descending order of production in 1915 (in quintals): Japan 
5,439,337. Korea 3,209,238. Great Britain and Ireland: 
1,513,059. Denmark 921,782. Java and Madura 503,025. 
Note that China is not listed. Netherlands 144,523. Formosa 
[Taiwan] 62,131. Sweden 1,733. USA 0, but 501,822 in 
1916.
 Note 1. When Alsace was occupied by the Germans 
during World War I, the Rouest family moved from Alsace to 
Paris. Mr. Rouest brought soybeans from Africa and adapted 
them to France. He paid for the publication of this book.
 Note 2. On the title page of this particular book is 
the signature “L. Rouest” following the inscription “A M. 
Meuninier, Hommages de l’auteur.” Address: Directeur des 
Fermes Expérimentales de Néoculture, Carcassonne (Aude), 
France.

1494. Rouest, Leon. 1921. Le soja et son lait végétal: 
Applications agricoles et industrielles [The soybean and its 
vegetable milk. Agricultural and industrial applications]. 
Carcassone (Aude), France: Lucie-Grazaille. 157 p. Illust. 
No index. 25 cm. [42 ref. Fre]
• Summary: This is a summary of interesting points 
throughout this book. The main early use of soy in Europe 
was more therapeutic than nutritional (p. 3); it was used 
mainly in diabetic diets.
 Nothing remains of the early trials conducted 20 years 
ago in France and Austria. The reasons for the crop’s failure 
were lack of understanding of the laws of acclimatization 
and genetics, and the fact that soya (soja) was introduced as 
a new food legume, when actually it can only be utilized as 
a forage plant and industrially (for oil, cakes, and casein). 
Later, when the plant has been adapted, when it is understood 
that soya is not being propagated to competed with other 
dry legumes, that it is not being cultivated to extract from 
the seeds a vegetable milk for people, but simply as a forage 
plant–and the most remarkable one that exists (p. 3).
 The English are trying to acclimatize soya to their 
colonies, especially those in southern Africa. In 1908 some 
200,000 tonnes (metric tons) of soybeans were exported 
from China [including Manchuria] to Europe, followed 
by 500,000 tonnes in 1909. One can extract from soybean 
seeds a vegetable milk (lait végétal) which has the same 
value as animal milk for use in raising young animals. Its 
seeds and forage are also fi ne for raising farm animals and 
for industrial products. The author thanks all those who 
have helped him to acclimatize the soybean to France and to 
create new varieties of soya in France (p. 4).
 Introduction of the soybean to France and to Europe (p. 
6-7): A good but brief review of the literature on this subject. 
In 1739 Buffon was made director of the Jardin des Plants 
in Paris. Shortly thereafter, Christian missionaries in China 
sent him specimens of seeds and plants. The soybean must 
have been among them. The soybean has very probably been 
cultivated at the Museum since 1779, certainly in 1779 and 
later from 1834 to 1880. In 1855 Baron de Montigny was 
charged by the Society for Acclimatization to distribute fi ve 
varieties of soya sent from China by Mr. Montigny; these 
were from northern China. The plants fi rst bore seeds in 
France in 1854; their acclimatization is assured. In 1857 Mr. 
Lachaume transmitted to the Society for Acclimatization 
details of the success he obtained at Vitry-sur-Seine with 
soy culture. The seeds were planted in 1856. In 1858 a 
report to the Society for Acclimatization indicated that the 
acclimatization of the soybean was complete. In 1859 Mr. 
de Vilmorin reported on cultural trials sent from China by 
Mr. Perny. The varieties matured too late. The same year Dr. 
Turrel harvested soybeans at Toulon. In 1862 the Society 
for Acclimatization received seeds from Mr. Guillemin; 
the yellow soybean was said to be used for making tofu. 
Following the events of 1870, the cultivation of the soybean 
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in France was apparently discontinued. Note 1. The brief 
war of 1870 between France and Bismark’s Germany ended 
in France’s defeat and the ceding to Germany of Alsace-
Lorraine.
 In the long section on Prof. Haberlandt’s work with 
soya, starting with his cultivation of it there in 1875, is 
a quotation from him: “I don’t know, in this history of 
cultivation, any example of a plant which has, in so few 
years and to such a high degree, excited such general 
interest” (p. 8).
 From 1876 to 1881, the soybean was the object of 
numerous trials in France by the Society of Horticulture 
at Etampes (Seine-et-Oise). During this same period, one 
Dr. H. failed with varieties sent from Japan but succeeded 
in cultivating a yellow soybean sent from China, and used 
the latter to make his own tofu (fromage végétal) for use at 
home. In 1880 Messrs. Vilmorin-Andrieux introduced in 
their catalog a species cultivated in Austria-Hungary (p. 17-
18).
 In 1878, Japan, China, and the Indies (les Indes) 
presented all the varieties of Soya at the Universal 
Exposition, and their seeds fi lled more than 20 boxes. In 
1880 the National Society for Acclimatization was able 
to distribute soy in France and tests were conducted in 24 
regions; they were largely successful, especially in central 
and southern France (p. 19-22).
 Tests were then abandoned from this time until about 
1888, when the soybean started to grow in the southern states 
of the USA. That same year Messrs. Lecerf and Dujardin-
Beaumetz fi rst had the idea of using soy bread in diabetic 
diets (p. 22).
 Causes of setbacks in soybean culture (p. 24-27): First, 
the varieties used matured too late and were not acclimatized 
in a progressive manner. We must choose varieties from 
northern China and adapt them to the south of France (le 
Midi) [which is on the same latitude as Toronto, central 
Wisconsin, or southern Minnesota]. From these, we must 
develop hybrids, and gradually move them northward.
 The soybean has been ostracized in France. Major 
commercial, fi nancial, and social interests have viewed 
with terror the production of an inexpensive food and have 
retreated into the egotistical “Malthusian agriculture.” This is 
the truth! (p. 26).
 Soy cheese is even feared by the cheese industry in 
France. They ask if they should abandon their excellent 
cheeses in order to adopt a vegetal cheese (fromage végétal).
 A long quotation from the Chinese Imperial 
Encyclopedia of Agriculture (p. 34) gives the various colors 
of soybeans, including black, white, grey, and even some 
speckled / mottled with blue. The black ones can be used 
for medicine. And they are used as an ingredient in the 
condiment called fermented black soybeans (Chi [douchi]), 
made of soybeans, ginger, and salt.
 In 1910-1913 a factory named “La Caséo-Sojaïne” was 

installed near Paris. I (Rouest) visited this factory in which 
were installed all the modern conveniences (tout le confort 
moderne), and presented the best guarantees of hygiene. The 
milk was fi ltered using a fi lter press similar to those used in 
sugar factories (p. 99).
 Note 2. Rouest has borrowed a great deal of material 
from earlier publications by Li Yu-ying, usually without 
acknowledgment and often arriving at very different 
conclusions, especially on the question of using soya to make 
human foods (Li) vs. foods and milk for animals (Rouest).
 Rouest strongly recommends the use of soymilk to 
feed young domesticated animals. For us, soy will not 
replace green beans, milk or cheese. During World War 
I, the Germans were actively involved with the study of 
soymilk. A translation of an article from the Schweizerische 
Milchzeitung (Nov. 1918) tells how to make soymilk 
and tofu (p. 102). By using soymilk, there is no fear of 
transmitting tuberculosis. Address: Directeur des Fermes 
Expérimentales de Néoculture, Carcassonne (Aude), France.

1495. Zlatarov, Asen Asenov. 1921. Osnovi na naukata za 
hraneneto [Foundations of the science of nutrition]. Sofi a, 
Bulgaria: Alexander Paskalev. 279 p. See p. 35-. [100* ref. 
Bul]*
• Summary: Zlatarov [Zlataroff] lived 1885-1936. Address: 
Bulgaria.

1496. Eastman, M.G. 1922. Soy bean inoculation. New 
Hampshire Agricultural Experiment Station, Bulletin No. 
203. p. 18. Bound with 1921-22 Annual Report. Jan.
• Summary: “All of the inoculated plants showed a 
remarkable difference in color and also in the number of 
root nodules in comparison with the uninoculated. Chemical 
analysis showed 2.26 per cent. nitrogen in the leaves and 
stems of the inoculated plants as against 1.79% in the 
uninoculated. In other words the inoculated plants contained 
about 26% more nitrogen than the uninoculated.”

1497. Hartwell, Gladys Annie. 1922. Mammary secretion. 
IV. The relation of protein to other dietary constituents. 
Biochemical Journal 16(6):825-37. Jan. [17 ref]
• Summary: “Introductory and Historical: It is generally 
held that the diet of a lactating animal should contain a 
large amount of protein, and it seems quite obvious that 
a maximal growth of the young cannot be obtained if the 
mother’s protein intake is low. On the other hand it has 
been demonstrated (Hartwell, 1921, 2) that large amounts 
of protein fed to the mother, result in harmful effects to the 
young.”
 Page 828: “When wheat germ or soya bean was given 
as solids, 3 g. were added to the above ration and water was 
used to mix the dry constituents.”
 Page 829: “(ii) Wheat germ and soya bean. These two 
foods were tried because both are reported to be rich in 
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vitamin B... (b) Soya bean. When 3 g. were added to the 
mother’s basal diet the litters suffered severely; all the babies 
had bad spasms; 11 out of 16 survived, but were weakly for 
some time after weaning. Soya bean contains 33.7% protein 
(Plimmer, 1921) and therefore it seemed possible that the 
bad results of the above experiments might be explained 
by the increase of protein in the mother’s diet. Accordingly 
three more experiments were tried in which the soya bean 
was increased from 3 to 6 g. in proportion to the 15 g. bread, 
5 g. protein etc. In this case the babies all survived and were 
practically normal. Slight spasms were noticed, but only for 
one day. The results were comparable to those obtained when 
the mother received apple juice (Fig. 3).”
 Pages 835-36: “Soya bean gave interesting results 
(Eddy + +; M.R.C. Report + +). When 3 g. were fed to the 
mother rats, the babies developed spasms and were in a very 
poor condition; but with 6 g. instead of 3 g., the litters were 
practically normal, only slight spasms were noticed and 
the growth was good. Soya bean contains 33.7% of protein 
and hence adding 3 g. soya bean to the mothers’ diet also 
increased the protein ration. With 6 g., however, the vitamin 
content of the diet was nearly doubled, while the percentage 
of protein was very little different from that of the diet with 3 
g. protein.”
 Summary: (1)... “3 g. wheat germ or 50 cc. wheat 
germ extract give equally good results. Soya bean, 3 g., are 
ineffective, but 6 g. added to the above diet greatly improve 
the condition of the litters.” Address: Physiological Lab., 
Household and Social Sciences Dep., King’s College for 
Women, Kensington, London.

1498. Oshima, Kokichi. 1922. Promising development of 
soya bean sauce: Studies on the protease of the Aspergillus 
oryzae-fl avus group and its role in shoyu brewing. American 
Food Journal 17(1):30-31. Jan. [10 ref]
• Summary: “Editor’s note.–The author of this article has 
been engaged for some time in experimental work in the 
laboratories of the Pathological Division of the Bureau of 
Animal Industry and the Microbiological Laboratory of the 
Bureau of Chemistry, U.S. Department of Agriculture. He is 
studying in Europe at the present.”
 The article begins: “Shoyu (soya bean sauce) is a most 
important seasoning in Japan and China, where it is widely 
used instead of vegetable or meat extract and salt. It is a 
fermented product made from soya beans, wheat and salt 
which are acted upon by Aspergillus fl avus and related forms. 
The fi nished product contains about 20 per cent sodium 
chloride, 5 per cent glucose and 3 per cent protein cleavage 
products. Being highly palatable, nutritious and cheap, it 
will probably be used more and more extensively in many 
countries.”
 Note. This is the earliest English-language document 
seen (April 2012) that uses the term “soya bean sauce” to 
refer to soy sauce.

 From “analysis of ‘moromi’ at different ages and from 
the fact that Aspergillus fl avus and related forms which 
are used in ‘shoyu-koji’ preparation, produce a very strong 
proteolytic enzyme, it may be assumed that the protease from 
such Aspergilli is the most important one.”
 A table (p. 30) shows three different species of 
Aspergillus and their characteristics: Aspergillus oryzae. 
Amylase production: strong. Growth: quick. Aspergillus 
effusus. Amylase production: very weak. Growth: slow. 
Aspergillus parasiticus. Amylase production: very weak. 
Growth: quickest.
 “Infl uence of cooking on glycinin digestibility [by 
protease enzymes]: In ‘shoyu’ brewing soya beans are 
generally cooked 2 to 3 hours in open kettles. Cooking in the 
autoclave [pressure cooker] at 15 pounds pressure for 1½ to 
2 hours is coming into vogue.”
 “Summary: 1. Proteolytic enzymes prepared from 
Aspergillus oryzaefl avus group can digest native proteins 
such as beef muscle, egg white, glycinin, edestin and casein 
as well as paoepton [peptone?] with the production of amino 
acids... The glycinin is favored by the presence of sodium 
chloride because the salt keeps the protein in solution...”
 Acknowledgment: “The author is greatly indebted... 
to Drs. William N. Berg, Margaret B. Church and Charles 
Thom.
 “Many thanks are due to Dr. Jokichi Takamine, in whose 
laboratory many practical experiments were made on Taka-
diastase.” Address: Was at USDA Bureau of Chemistry 
Microbiological Lab. Now studying in Europe. By 23 Feb. 
1923 he is in Sapporo, Japan.

1499. Kennard, D.C.; Holder, R.C.; White, P.S. 1922. Poultry 
fl eshing investigations: The utilization of soy bean and 
corn proteins as affected by suitable mineral supplements. 
American J. of Physiology 59(1):298-309. Feb. 1. [11 ref]
• Summary: “The purpose of the present investigation is 
to ascertain the value of soy bean meal as a constituent of 
poultry rations with a view to the practical application of 
the fi ndings to the needs of the poultry fattening industry. 
The study deals with the following questions: Is soy bean 
meal defi cient in mineral matter to such an extent as to 
affect its feeding value; if so, what is the most effi cient 
way of overcoming it, and what effect does it have on the 
assimilation of protein and the storage of fat.” Address: Food 
Research Lab., Bureau of Chemistry, USDA, Indianapolis, 
Indiana.

1500. Morse, W.J. 1922. Re: Soybean varieties. Analysis of 
soybeans for fat content. Letter to J.C. Hackleman, Illinois 
Agric. Exp. Station, Urbana, Illinois, Feb. 2. 2 p. Typed, 
without signature (carbon copy).
• Summary: Concerning the samples from Hackleman’s 
variety trials which he sent to Morse for identifi cation: 
“Sample No. 100 appears to be Elton. Sample No. 1112 
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appears to be Haberlandt.”
 “It may interest you to know that I am doing 
considerable work on the analysis of soybeans with reference 
to the fat content. In looking up my records I have found 
that we have no oil content of a very large number of the 
old varieties.” Since the Bureau of Chemistry is too busy, 
Morse has decided to conduct the analyses himself, with 
the help of an assistant from the Arlington Farm [Virginia]. 
Their data shows that the variety AK [A.K.] contains 19.3% 
oil. “During the fall of 1921 I made a very large number of 
selections of the Blackeyebrow [Black Eyebrow], Manchu, 
AK, Elton, and some new introductions from the oil 
producing regions of Manchuria. Some of these selections 
look as though they might be rather rich in oil, and I thought 
perhaps it might be worth while to analyze from the fat 
content of these sorts.”
 Location: National Archives, College Park, Maryland. 
Record group 54–Bureau of Plant Industry, Soils and 
Agricultural Engineering. Subgroup–Div. of Forage Crops 
and Diseases. Series–Correspondence with State Agric. Exp. 
Stations, 1899-1928. Box 11–Illinois. Folder #5–Illinois Exp. 
Station.
 Sent to Soyfoods Center by Jacob Jones of Purdue 
Univ., Aug. 1998. Address: Agronomist, Bureau of Plant 
Industry, Washington, DC.

1501. Adolph, William Henry. 1922. How China uses the soy 
bean as food. J. of Home Economics 14(2):63-69. Feb. [11 
ref. Eng]
• Summary: This article is quite similar to a 1920 article by 
Adolph and Kiang titled “The nutritive value of soy bean 
products,” published in The National Medical Journal of 
China (6:40-49). It combines a review of the literature with 
the author’s personal experience in China and a summary of 
some studies conducted in the Shantung Christian University 
laboratory on soy bean products. “The soy bean is probably 
the most universal article in the Chinese dietary. When the 
Chinese fi nds it necessary to distinguish between the soy 
bean and other varieties of bean, he refers to the soy bean 
as the yellow bean (hwang dou), and this is the name most 
common throughout the orient... The use of the soybean in 
China dates back to the beginning of China’s agricultural age 
under the Emperor Shen Nung. It is mentioned in the Ben 
Tsao Gang Mu, the ancient materia medica, written by Shen 
Nung himself in the year 2838 B.C.”
 “The soy bean as such is not very largely used as food in 
China, but it is the source of a number of products. It would 
be impossible to make a complete list of all these. The best 
known and the most important are the bean milk, bean curd, 
bean sauce (soy), bean sprouts, bean oil, and bean cake. The 
student of nutrition is particularly interested in the bean curd 
or ‘bean cheese.’” There are four agents employed in China 
to make soy bean curd, often called Chinese cheese. “These 
are: (1) lu, the solid residue prepared by the evaporation of 

salt bittern; (2) gypsum; (3) swan giang, the soured bean 
milk whey remaining from the previous coagulation of bean 
curd; and (4) vinegar.
 “In spite of the tremendous consumption of bean curd 
in China, the industry does not center in large factories, 
but myriads of small shops, as numerous as our own candy 
stores and fruit stands, make and supply the daily needs in 
bean curd for the millions throughout the Chinese republic. 
Every small town has at least one bean curd shop. Good bean 
curd must be manufactured fresh every day. The coagulated 
curd is white in color and resembles our cottage cheese. 
After coagulation it is pressed between cloths, cut up into 
squares or moulded into cakes about fi ve inches in diameter 
and an inch thick, and sold to the Chinese housewife. A 
cake of the size indicated costs approximately $0.01 in U.S. 
currency. The cakes of bean curd may also be salted and 
dried, yielding a product which resembles our cream cheese.
 “Tradition says that the manufacture of soy bean curd 
was originated in China in 164 B.C. during the reign of the 
Emperor Han Wen, by a man named Liu An, the duke of 
Hwai Nan. The common Chinese name for soy bean curd is 
dou fu, often romanized tofu; and the classical name is li chi, 
probably meaning ‘the morning prayer.’ It is interesting to 
note that in China at the present day the bean curd is made in 
the early hours of the morning, and sold at daybreak.
 “Liu An was a great friend of the Buddhist monks, and 
it seems quite probable that he invented this bean curd in 
order to provide a change or delicacy to break the monotony 
of the monastic ration. As a matter of fact, bean curd is a real 
delicacy if carefully made and well cooked. Chinese who 
are connoisseurs on the subject assert that when so prepared 
it has the taste of pig’s brain. Americans and Europeans 
eating Chinese food often eat carefully prepared bean curd 
thinking it is pork. With sugar it produces a dish like custard. 
Prepared with salt it resembles scrambled eggs.
 “The Tsinan variety of bean curd is made exclusively 
with the use of lu as a coagulating agent. In the following 
table the analyses of bean curd are compared with that of 
common cottage cheese.”
 Table II gives an analysis of both fresh and dried soy 
bean curd, and compares them with cottage cheese. Table III 
gives an analysis of the ash of soy bean curd and soybeans.
 Soy bean milk is discussed and Table IV gives its 
composition (4.22% protein, 1.87% fat), plus that of cow’s 
milk (3.3% protein, 4.0% fat) and bean milk whey.
 “Soy bean sprouts. Soy beans soaked in water and 
allowed to sprout are much relished as a vegetable by the 
Chinese. Very considerable quantities of soy bean are used in 
this way. The sprouts are usually cooked in oil, and produce 
a dish which appeals very strongly to the taste of Americans 
in China. It is strongly recommended for use as a vegetable 
on the American table.” Table V shows that soy bean sprouts 
contain 5.7% protein and 0.8% fat.
 “The soy bean cake is the press-cake which remains 
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behind after the removal of the soy bean oil in the press 
mill. The orient has used soy bean cake for cattle feed and 
for fertilizer. It is of note that it contains a high percentage 
of nitrogen, but, economical though the Chinese have 
been, they do not seem to have attempted to convert it into 
a human food. Only recently has it been very seriously 
suggested that both in the occident and in the orient this rich 
nitrogenous material should be converted into some form of 
food for human consumption. During the north China famine 
of 1920-1921, the soy bean cake was actually used in the 
starvation diets to bolster up a failing food supply.”
 “Discussion: The Chinese people make practically no 
use of dairy products, and the bulk of the people consume 
very meagre amounts of meat. Yet in spite of this they have 
lived for centuries on what appears to be a remarkable well-
balanced diet by the use of the soy bean...
 “A number of interesting examples are found in China 
of the use of bean curd as an agent for growth. One of the 
writer’s Chinese colleagues, whose home is in Anking, 
has observed that dealers in birds employ bean curd as the 
sole food for infant birds. The birds are robbed away from 
their nests immediately after they are hatched, and are then 
fed bean curd to tide over the infantile period till able to 
feed themselves. Still more interesting is the case of the 
true Buddhist monk who from birth is consecrated to the 
priesthood, and is carried through the period of childhood 
growth on a rather heavy diet of bean curd... The country 
monastic diet is noted for its high content of soy bean 
products...
 “The Chinese coolie... in spite of the scanty intake of 
meat and the constant exposure to overwhelming sources of 
infection, still does possess a wonderful resistance. The diet 
of the average coolie contains a surprisingly large amount of 
beans and bean products...
 “A common saying in some parts of China terms ‘bean 
milk the poor man’s milk, the bean curd the poor man’s 
meat.’ This simply indicates the extent to which bean curd 
has been incorporated into the diet of the Chinese...
 “Soy bean propagandists have been especially 
enthusiastic over the introduction of soy bean curd into 
America. Dr. Yamei Kin, a Chinese dietitian, has become 
particularly well-known as an exponent of bean curd on her 
visits to the United States.”
 Note 1. This is the earliest document seen (April 2013) 
that uses the terms “poor man’s meat,” or li chi or dou fu or 
“bean cheese” or “Chinese cheese” to refer to tofu. Use of 
the word “bean cheese” is confusing, since it could also refer 
to fermented tofu (also called “Chinese cheese” or “bean 
cake”).
 Note 2. This is the earliest document seen (Aug. 2003) 
that uses the term “poor man’s milk” to refer to soymilk. 
Address: Assoc. Prof. of Chemistry, Shantung Christian 
Univ., China.

1502. Loew, Oscar. 1922. Einige Bemerkungen ueber die 
Ernaehrung der Japaner [Some remarks on the food and 
nutrition of the Japanese]. Zeitschrift fuer Physikalische und 
Diaetetische Therapie 26(2):44-45. [3 ref. Ger]
• Summary: It is widely reported that inland Japanese 
consume a vegetarian diet. However in my travels among 
these people I have observed that they eat dried fi sh, roasted 
chickens and hens’ eggs. They also eat various fresh-
water fi sh. Those living near the coasts, eat sea fi sh. In the 
mountainous region of middle Japan the giant salamander is 
greatly relished.
 The fact the beri-beri is so widespread is an indication 
of the use of polished rise. Shoyu-Sauce is widely used as a 
seasoning. And miso serves as the base of typical soups.
 Dr. Suzuki has found that, typical Japanese consume the 
following on average per day: Rice 1248 gm, white cabbage 
(Weisskraut) 130 gm, onions 150 gm, tofu 200 gm, eggs 
46 gm, Bonita (fi sh) 10 gm, sugar 5 gm, nori (a sea algae) 
5 gm, sauerkraut (pickled in salt) 60 gm, tea (dry) 0.64 
gm, miso 26.2 gm, shoyu 30.0 gm. Suzuki calculates that 
this diet contains 0.60 gm of calcium oxide and 0.61 gm of 
magnesium oxide per person per day
 Finally Suzuki mentions that the food of the students 
in the student living quarters at Komaba (Univ. of Tokyo) is 
also not vegetarian; their diet contains 0.852 gm of calcium 
oxide and 1.302 gm of magnesium oxide per person per day. 
Address: PhD, University Professor, Munich.

1503. Prudhomme, Em. 1922. Valeur alimentaire de quelques 
légumineuses cultivées en Indochine [Alimentary value of 
some legumes cultivated in Indochina]. Agronomie Coloniale 
(L’) 6(50):33-41. Feb. (Institut National d’Agronomie 
Coloniale). [Fre]
• Summary: A full-page table (p. 35) gives the chemical 
composition of seven lots of leguminous seeds grown in 
Indochina. Two of these lots are soybeans (Soja, Dau-
nanh–Soja hispida). For each is given: The weight of 
1,000 seeds: 126.17 to 136.05 gm. Average dimensions of 
the seed (length, width, height) in millimeters. Percentage 
composition of water (10.34 to 11.52%), ash (4.74 to 4.80%), 
oils and fats (17.04-17.16%), protein (40.80 to 41.70%), 
saccharifi able material (12.00 to 13.08%), crude cellulose 
(7.86% to 8.45%), and matieres non doses (5.06 to 5.4%). 
These analyses were conducted in the National Institute of 
Colonial Agronomy by Paul Ammann and L. Rigotard.
 Each of these seven legumes is then discussed 
separately. The section titled “Soja” (p. 39) states: “Soya 
is well known in Europe, but it is necessary to repeat here 
that this seed is remarkable in its richness in nitrogenous 
materials (protein) and in its value as an oil-producing seed. 
By reason of its composition, this legume would seem to 
be called on to play an important role in the feeding of both 
humans and animals.
 “Its protein content is more than three times greater than 
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that of oats, wheat, or sorghum, twice that of linseed, and 
four times that of corn, barley, or rye; it is about the same as 
decorticated cottonseed cake.
 “In order to give a better account of the role that these 
six different legumes might play in human nourishment, 
I had the opportunity to conduct some trials in 1917 at 
the hospital of the colonial garden (Jardin colonial) at the 
request of M. Rhinehart, Inspector general of the colonies, 
and Director of the Service for the utilization of colonial 
products for the national defense. These trials resulted in 
a number of observations which it would seem useful to 
repeat here. Based on their fl avor and ease of cooking, these 
legumes can be grouped into three categories, as follows:” 
Phaseolus radiatus is rated the best, whereas soya is rated 
the lowest, because it takes too long to cook–even though its 
fl avor was found to be agreeable (p. 40-41).

Phaseolus radiatus is mentioned on p. 37-38, 40-
41. Address: Ingénieur Agronome, Directeur de l’Institut 
National d’Agronomie Coloniale (Director of the National 
Institute of Colonial Agronomy).

1504. Satow, Sadakichi. 1922. Untersuchung ueber die 
Gewinnung von Oel und Proteiden aus Sojabohnen 
[Researches on oil and proteids extraction from soy-bean 
(Abstract)]. Chemisches Zentralblatt II(12):647-48. March 
22. [1 ref. Ger]
• Summary: A German-language summary of an English-
language article with the same author and title published in 
1921 in Tohoku Imperial University, Technology Reports 
(Sendai, Japan) 2(2):1-124 (41-164). Oct.

1505. Friedemann, W.G. 1922. The nitrogen distribution of 
proteins extracted by 0.2 per cent sodium hydroxide solution 
from cottonseed meal, the soy bean and the coconut. J. of 
Biological Chemistry 51(1):17-20. March. (Chem. Abst. 
16:2151). [7 ref]
• Summary: The following results were obtained for soy 
beans: amide nitrogen 11.31%, humin nitrogen 1.84%, 
cystine nitrogen 1.04%, arginine nitrogen 14.57%, histidine 
nitrogen 5.92%, lysine nitrogen 8.26%, amino nitrogen of 
fi ltrate 54.32%.
 Note: Webster’s Dictionary defi nes humin as “any of 
various dark-colored insoluble usually amorphous substances 
formed in many reactions, as a pigment formed in the acid 
hydrolysis of protein containing tryptophan.” Address: Dep. 
of Chemistry, Oklahoma Agric. Exp. Station, Stillwater, OK.

1506. Kennard, D.C.; Holder, R.C.; White, P.S. 1922. 
Mineral supplements to rations for chickens: Corn meal and 
soybean meal. Poultry Science 1(3):65-74. Feb/March. [3 
ref]
• Summary: A series of experiments found that soybean 
meal with a suitable salt mixture is a better supplement 
to corn meal than meat scraps and is nearly as good as 

condensed buttermilk when fed to chickens for short, 
intensive feeding periods. A simple salt mixture of bone ash, 
limestone, and salt (60:20:20) proved as effective as more 
complex mixtures for supplementing rations consisting of 
corn meal and soybean meal. Address: USDA, Indianapolis, 
Indiana.

1507. Rubner, Max. 1922. Die moderne Ernaehrungslehre 
[Modern dietetics]. Berichte der Deutschen Chemischen 
Gesellschaft, Abteilung A (Berlin) 55(4): April 8. [Ger]
• Summary: This is a lecture presented before the German 
Chemical Society (vor der Deutschen Chemischen 
Gesellschaft) on 18 Dec. 1920. Received for publication 
(Eingegangen) on 27 Feb. 1922.
 Note: This may have fi rst been published as a brochure 
in 1921 (see Zlataroff 1926, p. 547).

1508. Berczeller, L. 1922. Die Untersuchung des Sojamehles 
[Investigations on soy fl our]. Biochemische Zeitschrift 
129:313-19. April 17. See also p. 239. (Chem. Abst. 
16:2532). [Ger]
• Summary: Since Haberlandt introduced the soybean to 
Europe in 1878, there have been many experiments to try 
to make this wonderful plant (according to its chemical 
composition) useful to the white race. All of these efforts 
remain without success, due to a lack of biological research 
on the soybean. The ideal that this plant represents with 
respect to its protein and calorie content, is not attained by 
its other biological qualities–a supposition that must fi rst be 
proved.
 In Japan and China, where the soybean has been used 
as a food for thousands of years, its production for food lies 
in the hands of an extensive industry of small processors, 
which acquired their experience, as is the case in Europe 
with bakers and brewers, from generation to generation. 
But because Europe tastes did not accept each of those 
foods, in their various forms, their popularity did not spread. 
The European food industry had the same negative results 
in trying to make use of the soybean. This failure is not 
surprising since our food industry, partly only practical, 
partly borrowing its requirements from chemistry, is just 
becoming able to determine how one should manufacture a 
new food, but is not good at judging when one food is good 
and another is not. In these respects, dietetics could also do 
nothing differently... In the following laboratory experiments, 
the primary goal is to clarify the circumstances with respect 
to animals, and from these to draw some conclusions with 
respect to humans.
 The soybean must, above all, be a food for the people, 
like the potato, and it seems to be called to this role when its 
biological shortcomings are eliminated.
 Rats, given the choice of soy beans, soy bean fl our 
(Sojamehl), and a new soy bean fl our with almond fl avoring 
(designated Sojamehl O), consumed the latter in the largest 
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amount and the soy bean fl our hardly at all.
 Berczeller concludes: It should be noted that for its low 
cost per high nutritional value, and extreme ease of use in 
cooking, the soybean meets all requirements which could 
be placed on a food today. It now rests on practical research 
to decide if it can prove itself in human nutrition. The 
scientifi c prospects are most probable that it can. Address: 
Physiologischen Inst. der Universitaet Wien.

1509. Scientifi c American. 1922. Science notes: Possibilities 
of the soya bean. 126:282. April.
• Summary: “’Manna’ milk from the soya bean is now 
being made in Vienna at one-sixth the cost of fresh milk; in 
proteid, carbohydride [carbohydrate] and fat content, and 
in color, it closely resembles cow’s milk, being, of course, 
free from milk-borne diseases. Butter and cheese [tofu] can 
also be made from the bean, and ‘manna’ fl our, one part of 
which equals in nutritive value two parts of meat and one-
third part of wheat fl our. So, at least, Dr. Berczeller, a young 
Hungarian scientist tells us; he designates the soya bean as 
an ideal food containing 40 per cent albumen and 20 per cent 
fat.”

1510. Berczeller, L. 1922. Die biologische Korrelation 
zwischen hauptsaechlich eiweiss- und hauptsaechlich 
kohlenhydrathaltiger Nahrung [The biological correlation 
between mainly protein and mainly carbohydrate foodstuffs]. 
Biochemische Zeitschrift 129(3/4):320-58. May 3. See p. 
239. [Ger]
• Summary: A long series of experiments is described 
in which rats (few in number) were offered the choice of 
different types of feeding materials simultaneously, as for 
example, leguminous fl our (“meal”) and maize fl our; a 
fl avored soy fl our, maize fl our, and milk, fl esh or eggs, with 
or without addition of salts. Rats choose fl esh in preference 
to other foods and often choose unsuitable combinations 
leading to early death.
 These investigations were partially conducted by A. 
Billig and St. Deutsch. Address: Physiologischen Inst. der 
Universitaet Wien.

1511. Remy, E. 1922. Ueber Sojabohnenmilch [On 
soymilk]. Zeitschrift fuer Untersuchung der Nahrungs- 
und Genussmittel 43(12):380-81. June 15. (Chem. Abst. 
16:3714). [2 ref. Ger]
• Summary: Gives a chemical analysis of soymilk and 
compares it with cow’s milk. A sample of soy bean milk, 
yellowish-white in color and having a sickly sweet taste and 
a faintly acid reaction, gave the following results on analysis: 
88.93% water, 11.07% dry matter, 3.06% fat, 8.01% non-
fatty solids, 2.96% protein, 0.57% starch, 2.48% glucose, 
0.63% mineral matter, 6.44 cc of 1 normal acid alkalinity 
of ash, 4000 germs per cc. The gross energy content was 
54 calories (cow’s milk 70 calories). Content of food- units 

was 27 (cow’s milk 34). The price of the soy bean milk at 
the time of the investigation was the same as that of cow’s 
milk. It cannot therefore be considered to be an economical 
substitute for cow’s milk. Address: Chemical Dep., Hygienic 
Inst., Univ. of Freiburg.

1512. Guillaumin, A. 1922. Les variétés de soya d’Extrème-
Orient: Origine probable du soya [The varieties of soybeans 
in East Asia: The probable origin of the soybean]. Revue de 
Botanique Appliquee & d’Agriculture Coloniale 2(10):254-
58. June 30. [10 ref. Fre]
• Summary: “The soybean (Le Soya; Glycine Soja Sieb. et 
Zucc., Dolichos Soja L, Soja hispida Moench, S. angustifolio 
Miq.) has been cultivated in the Far East since antiquity. 
Shen-Nung (le Shénon), written up by Houandi in about 
3,000 to 3,500 years before Jesus-Christ, already mentioned 
the soybean. Since then, its culture has expanded to 
Indochina, India, Malaysia, Europe, America, and Africa.
 “Long ago, in Austria and in France, varieties such 
as Soja d’Etampes, were selected for their high yield. In 
America, efforts have long been made to obtain, for the 
diverse climates, both forage varieties and seed varieties. 
And the U.S. Department of Agriculture has assembled in 
its test fi elds more than 500 varieties, of which about 20 are 
currently in commerce. Among the forage varieties are (Ball 
1907): Early Brown, Black Eye Brown, Peking, Wilson Five, 
Virginia, Barchet, Biloxi, Laredo, Atoo San [sic, Ito San?], 
Tarheel Black, and Wisconsin Early Black. Among those 
grown for their seeds are: Ito San, Manchu, Elton, Medium 
Yellow, Mikado, Hollybrook, Haberlandt, Mammoth, Tokyo, 
Guelph, Austin, Easy Cook, Morse, Hahto, Early Medium 
Green, Mandarin, and Chiquita.
 Note 1. This is the earliest document seen (Aug. 
2013) that mentions the soybean variety Black Eye Brown. 
However, it does not appear in Ball (1907) as stated, nor 
does any name even vaguely resembling it appear. The Black 
Eye Brown variety is mentioned in only 3 known documents, 
all published in France in 1922.
 “Note that the forage varieties all have black- or dark-
colored seeds, whereas the seed varieties have yellow or 
greenish seeds.
 “In Turkestan it seems that the only varieties are ovoid 
(5.7 x 3.7 mm), brilliant yellow, with brown hilum and 
traversed longitudinally by a bright line.” Note 2. Turkistan 
or Turkestan is an historical region of Central Asia, usually 
thought to comprise Turkmenistan, Uzbekistan, Kyrgyzstan, 
Tajikistan, southern Kazakhstan, western China, and 
northeast Afghanistan.
 Note 3. This is the earliest document seen (April 2008) 
concerning soybeans in Turkestan, or the cultivation of 
soybeans in Turkestan (not including Chinese Turkestan). 
This document contains the earliest date seen for soybeans 
in Turkestan, or the cultivation of soybeans in Turkestan (not 
including Chinese Turkestan) (1922). The source of these 
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soybeans is unknown. Unfortunately, it is not clear in which 
part of Turkestan the soybeans were grown.
 “In India, soybeans are cultivated in the United 
Provinces and at the foot of the Hamalayas from Kashmir 
to Darjeeling.” David Hooper (1912) distinguished fi ve 
different soybean races in India.
 “In Cambodia, the only known variety is ovoid (6.3 x 
4.2 cm), dull yellow, brown hilum, with a long, clear white 
line, known as Sandek sieng in Cambodian and dau nanh 
in Annamite. It is cultivated along the steep banks of the 
Mekong River.
 “In Cochin China, the soybean is cultivated only on the 
red soils of the provinces of Chau-doc, Baria, and Bien-Hoa; 
in the western provinces, cultivation is insignifi cant and the 
seeds come from Cambodia. It seems that there is only one 
variety, closely related to that of Cambodia, called dau nanh 
or dau-xa, but it is not well established / widely grown, for it 
bears black or brown seeds.
 “In the province of Baria one can obtain two harvests in 
a wet year–one in September, the other in December-January. 
In the province of Bien-Hoa, there is only harvest.
 “In Annam, there is one variety similar to that cultivated 
in the lower parts of the provinces of Bin-dinh, Thua-hien, 
Dong-hoï, and Tanh-hoa.
 In Tonkin, the soybean is known as dau tuong; in 
the [Mekong] delta, one can distinguish a small, ovoid 
variety (5.1 x 3 mm), with a yellow seed coat and a hilum 
surrounded by a brownish black aura that sometimes 
overfl ows the sides. In the region of Lang-son, on the 
plateaus 100-500 meters in height, it is replaced by a larger 
variety, ovoid (7.1 x 5 mm), dull yellow, and a hilum that is 
uncolored [pale] or brownish; one variety is also cultivated at 
Lao-kay.
 “In Laos, the soybean is known as Mok toua kon and 
Ta tone, according to Dr. Spire, but precise information is 
lacking.
 In the territory of Kwang-cho-wan (French: Kouang-
tchéou-wan, in southeast China) the soybean is cultivated 
in the region of Taï ping, at an altitude of 30 meters. It is 
planted in the spring and harvested in the summer. One can 
distinguish two varieties here. One is very elongated (8 
mm x 4.6 mm), dull yellow with a very clear brown hilum, 
called Wong tao or Wong tao tsaï in Cantonese. The other 
is small, fl at (6.4 mm x 3.7 mm), dull black, with a large 
hilum, called Hat tao in Cantonese; it is absolutely the same 
as the variety Nigra cultivated at the botanical gardens of 
Cluz (Romania), and in Trieste (Italy), but different from that 
which is cultivated under this name at the botanical gardens 
of Cracow / Krakow (French: Cracovie) (Poland), Tabor 
(Czechoslovakia), and Delft (Netherlands), which is fatter, 
more round (7 mm x 4.8 mm) and of a velvety black color.
 Note 4. This is the earliest document seen (April 2020) 
concerning the cultivation of soybeans in Czechoslovakia 
(which became a country in 1918). This document contains 

the earliest date seen for the cultivation of soybeans in 
Czechoslovakia (June 1922). The source of these soybeans is 
unknown.
 “In China, in Szechwan, only the yellow and green 
varieties are known. In the region of Shanghai, R.P. Courtois, 
of the Museum of Zi-ka-wei, has assembled an important 
collection of soybean varieties. Descriptions are given of 
varieties with the following colors and names: (1) Yellow: 
Ta hoang téou (large, yellow, almost round), Kiu hoang 
téou (ovoid, brilliant yellow). (2) Green: Tsing pi téou 
(roundish, 7.1 x 5.5 mm, clear green with clear hilum). (3) 
Brown: Large, ovoid (9.1 x 6.4 mm), reddish brown, with 
a slightly clearer hilum; no name given. (4) Black: Many 
varieties. (4A) Large ovoid seeds (9 x 4.3 mm), with large 
hilum; indigenous name unknown; (4B) A little smaller and 
bulging (8.3 x 5.4 mm), with ornate hilum and a longitudinal 
white line, named Ta hé téou; (4C) Ovoid (8.1 x 4.7 mm) 
with a wide hilum traversed by a white line, called Hé téou; 
(4D) Small (6.7 x 3.1 mm) and brownish black named Siao 
hé téou; (4E) And fi nally a very small, fl at (6 x 2.7 mm), 
brownish black named Ni téou. By their shape, form, and 
color, the seeds of these last appear very similar to the 
American variety Laredo.”
 “In Europe, soya has its apostles, but it will never 
amount to anything more here than a small-time vegetable. 
Despite the Caséosojaïne at Vallées near Paris, France (Li 
Yu-ying, 1911) and the Soyama Werke at Bockenheim, 
Germany (1914), the milk, cream, butter, and cheese [tofu] 
made from soya will never be more than ersatz. The “soy 
bread” is only good for diabetics and the “soy ham” (jambon 
de Soja) in nothing but a weak imitation of pork. Soybeans 
themselves are indigestible and require a very long time 
to cook–even the yellow or white varieties. Soy sprouts 
(germes de Soja), which enjoyed some popularity before the 
war and deserved it, for they are a nice hors d’oeuvre, are 
actually nothing but mung bean sprouts.”
 Based on other sources (most of which are cited), the 
writer also discusses the soybean varieties of Manchuria 
(Hosie 1901), and Japan (Lemarié 1910), and discusses 
soybeans briefl y in Korea, Philippines, Netherlands Indies.
 In Europe, the soybean has its apostles: Caséosojaïne at 
Vallé near Paris (1911), and Soyama werke at Bockenheim 
(Germany) (1914). The latter makes milk, cream, butter 
and cheese (le fromage de Soja [tofu]), which are nothing 
but imitations. Soy bread has a good taste, especially for 
diabetics. Soy ham (jambon de Soja) is but a vague imitation 
of the pork product. The seeds, themselves, are hard to digest 
and take a very long time to cook, even the yellow or white 
varieties. As for the soy sprouts (germes de Soja), which 
enjoyed some popularity before the war, which they deserved 
as an agreeable hors d’oeuvre, they are nothing but young 
mung bean sprouts (de jeunes germinations du Haricot 
Mungo).
 Also mentions foods such as soy sauce, fermented tofu, 
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and tofu, made from soybeans in India, Indo-China, China, 
and Japan. Tofu is known as dau phu in Annamite, tao fou 
in, Cantonese, téou fou in Chinese, and to fou in Japanese. 
A signifi cant amount was being exported from China before 
the war. In Manchuria soybeans occupy 1/5 of the cultivated 
land. Speculates on the origin of the soybean. Address: Asst. 
to the Crop Service, Museum of Natural History (Assistant 
du Service de culture au Muséum d’histoire naturelle).

1513. Ohio Agricultural Experiment Station, Annual Report. 
1922. Protein and oil content of soybeans. Liming increases 
protein content of soybeans. Soybean roots and tops. 41:xiii-
xviii. For 1921-22. June. Also titled Bulletin No. 362.
• Summary: Soy is mentioned in 3 different places in this 
annual report and bulletin as follows:
 “Protein and Oil Content of Soybeans: The Station has 
determined the protein and oil content of 61 varieties and 
strains of soybeans which it is growing. The extremes are 
recorded in the following table.”
 A table has three columns: Variety or strain, percent 
protein (N x 6.26), and percent ether extract. The varieties 
are:
 “Ebony-20065
 “Mammoth Yellow
 “Ebony-B
 “Ito San-9100
 “Manchu-1926
 “Blackeyebrow
 “Elton-20233
 “Midwest
 “Wilson-5
 “Manchu
 “Medium Green
 “Medium Green-9110
 “Elton
 “Manchuria
 “Manchuria-20173
 “The above analyses are based on a moisture content of 
10 percent.
 “It is apparent that high protein is very generally 
associated with low oil, and high oil with low protein. 
The variety showing the highest content of oil–Manchuria 
20173–also has the lowest protein content of any of the 61 
varieties analyzed.
 “The range in protein is from 33.33 percent to 42.44 and 
of oil from 12.86 to 19.26.”
 “Liming Increases Protein Content of Soybeans: 
Soybean hay grown on unfertilized land contained 17.20 
percent protein where limestone was applied and 14.50 
percent on the unlimed land. Similarly, the protein content 
of soybean seed averaged 42.85 percent on limed land 
and 39.62 percent on unlimed. On plots receiving various 
treatments including nitrogen, phosphorus, potassium, and 
different carriers of sulphur, the average protein content was 

19.00 percent where limestone was added and 16.50 percent 
on the unlimed portions of these plots. The amount of protein 
per acre was 170 pounds greater on the limed land.
 “The soybeans were cut while green, before any 
shattering of the leaves; pods only partially grown.”
 “Soybeans Roots and Tops: Some studies were made of 
the roots and stubble, as compared with the tops of soybeans. 
On the average the weight of the roots and stubble amounted 
to one-tenth of the weight of the part removed for hay. The 
crop was probably cut a little closer to the ground than in 
ordinary farm practice.
 “The percentage of nitrogen in the roots was 1.33; in 
the hay, 2.85. The nitrogen left in roots and stubble was 6 
pounds per acre; that removed in the hay, 128 pounds. While 
this shows but little nitrogen left behind in the soil, when 
the soybean is grown for seed a very large percentage of the 
leaves is left on the ground, often amounting to one-third 
of the total weight of the tops. All told these residues might 
easily amount to 40 pounds of nitrogen per acre.” Z Address: 
Wooster, Ohio.

1514. Smith, W.B. 1922. The composition of soy-bean oil. J. 
of Industrial and Engineering Chemistry 14(6):530-31. June. 
[6 ref]
• Summary: The composition of the acids of soy bean oil 
having an iodine value of 134 (calculated as percentages of 
the original oil) is approximately as follows: Linolenic acid 
2-3%, linolic [later linoleic] acid 55-57%, oleic acid 26-27%, 
saturated fatty acids 9-10%. Address: Armour & Co., Kansas 
City, Kansas.

1515. Satow, Sadakichi. 1922. Process of manufacturing 
vegetable proteid substances (from the soybean or other 
proteid containing substance). U.S. Patent 1,427,645. Aug. 
29. 4 p. Application fi led 20 Aug. 1918.
• Summary: “The object of the invention is to provide 
vegetable proteid substances of improved quality and a 
simple, effi cient and economical process of manufacturing 
the same from vegetable substances, such as cereals, 
leguminous products or other material for food purposes 
or for use in the manufacture of celluloid-like substances, 
linoleum-like substances, lacquer, varnish, artifi cial rubber, 
artifi cial leather and the like.” Address: Sendai, Japan.

1516. Zlatarov, Asen. 1922. Izhranvaneto na Balgarina [The 
nutrition of the Bulgarians]. Slovo (Word) 1(99):10. Aug. 
[Bul]*
Address: Bulgaria.

1517. Ewing, P.V. 1922. Minerals and soy beans. Swine 
World 10(3):18. Sept. 5.
• Summary: “The Indiana Agricultural Experiment Station 
is carrying on some very fundamental feeding tests looking 
towards the solving of the problem of supplying a suitable 
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home grown protein concentrate for feeding along with corn. 
The results of recent trials indicate that soybeans with ample 
minerals will meet this need.
 “Previous experiments showed conclusively that 
soybeans alone do not measure up to tankage, fi sh meal or 
buttermilk in supplementing the corn ration. The result of 
recent feeding trials indicate that the defi ciency is in the 
mineral content of the corn and soybean ration. Adding home 
mixed minerals greatly increased the rate and economy of 
grains.”

1518. Vestal, C.M. 1922. Soybean and mineral supplements 
for fattening hogs. Swine World 10(3):18-19. Sept. 5.
• Summary: This article begins: “An effi cient home grown 
protein concentrate to supplement corn is one of the greatest 
needs in swine feeding in the corn belt.”
 “Tables I and II show rate and economy of gains in the 
various lots.
 “Summary:
 “1. Corn and soybeans without mineral ranked 
considerably below corn and tankage in the production of 
rapid and economical gains.
 “2. Corn and soybeans with Mineral Mixture No. 2 
ranked slightly above corn and tankage in rate and economy 
of gains.
 “3. Adding Mixture No. 2 to corn and soybeans 
increased the rate of gain 30 per cent and decreased the feed 
requirement 13 per cent.
 “4. Mixture No. 2, composed of 10 parts wood ashes, 10 
parts 16% acid phosphate, and 1 part common salt, gave the 
best results of any of the mineral supplements with corn and 
soybeans.
 “5. Mixture No. 3, consisting of 10 parts pulverized 
limestone, 10 17 parts 16% acid phosphate, and 1 part 
common salt by weight, ranked next to No. 2 as a 
supplement to corn and soybeans.
 “6. Mixture No. 1, consisting of 15 parts wood ashes, 5 
parts 16% acid phosphate and 1 part common salt by weight, 
although inferior to Mixtures Nos. 2 and 3, materially 
increased the rate and economy of the gains when added to 
corn and soybeans.
 “7. Mixture No. 1 added to soy-bean oilmeal was less 
benefi cial than when added to soybeans, but more benefi cial 
than with tankage.
 “8. The minerals used in this feeding trial improved the 
appetites of the hogs. This is indicated by an increase in feed 
consumption in every case.
 “This summary is to serve as a report of progress only. 
Similar tests will follow. See table 2 below.
 “Purdue University.” Address: Dep. of Animal 
Husbandry, Purdue Univ., Lafayette, Indiana.

1519. Chicago Daily Tribune. 1922. Hoosiers see profi t in 
soy bean acreage. Sept. 24. p. A14.

• Summary: In northern Indiana last summer, thousands of 
acres of soy bean fl ourished in “soil that had been growing 
corn, oats, and wheat for generations. Wise farmers who 
multiplied by ten their soybean acreage of last year at 
planting time have attracted the attention of farmers all 
around the lower point of Lake Michigan. So much interest 
was taken that a soy bean day was staged a few days ago by 
growers and the farm bureau of Laporte county [Indiana].
 Some 139 farmers from northern Indiana attended the 
meeting on two farms six miles east of Laporte; many had 
never grown soy beans. The meeting was part of a drive 
organized by “C.A. Buechner, county agent, and the farm 
bureau to encourage the growing of more soy beans and to 
standardize varieties.”
 “Inoculation, time and method of planting, cultivation 
and harvesting of soy beans were subjects discussed at the 
meeting by W.A. Ostrander of the soil and crops extension 
staff at Purdue.” In northern Indiana, he recommended 
the Hollybrook variety for hay only and the Ito San and 
Manchu varieties for seed or hogging down. I.C. Bradley, 
representing a soybean processing company in Chicago 
Heights [about 32 miles south of Chicago, Illinois], 
discussed soy bean oil extraction and the sale of the oil and 
of the by-products, meal and fl our. “He said soy bean fl our 
is being used in hospitals, especially for the treatment of 
diabetes, because it contains no starch.”
 Note: This is the earliest document seen (Sept. 2020) 
that mentions I.C. Bradley in connection with soybeans. 
Although the name of his company is not clearly given, it 
was in Chicago Heights, Illinois.

1520. Onuki, Motoi. 1922. Daizu tanpaku-chu ni beta-
okishigurutamin-san no sonzai ni tsuite [On the presence 
of beta-hydroxy glutamic acid in the proteins of soybeans]. 
Nippon Kagaku Kaishi (J. of the Chemical Society of Japan) 
43(9):737-43. Sept. 28. (Chem. Abst. 17:1983). [1 ref. Jap]
• Summary: Following Dakin’s butyric acid method, Onuki 
isolated from 100 gm of dry protein matter, 5.47 gm of Beta-
hydroxyglutamic acid, but was unable to determine from 
which individual protein it was derived and the full amount 
present. Address: Nôgakushi, Shoyu Kenkyusho-in.

1521. Nakayasu, K. 1922. Detection of soya bean albumin in 
cow’s milk (Abstract). Analyst (London) 47(558):398. Sept. 
[2 ref]
• Summary: This is an English-language summary of the 
following Japanese-language article: “ (J. Pharm. Soc. 
Japan, 1921, No. 476, 880-887; Chem. Abstr., 1922, 16, 
1469.)–Soya bean albumin (or bean milk) is made in Japan 
by soaking the washed beans for 10 hours in water, then 
grinding them, and boiling and fi ltering the product. The 
fi ltrate of ‘soya bean albumin’ has a specifi c gravity of about 
1.03, and a sample examined by Suda contained 10.57 per 
cent. of total solids, 2.27 per cent. of fat, 4.88 per cent. of 
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albumin, 2.72 per cent. of carbohydrates, 0.07 per cent. of 
fi bre, and 0.6 per cent, of ash. Unlike rice milk, the bean 
carbohydrates cannot be detected in milk by the iodine test. 
A sensitive test, however, has been based upon the fact 
that glycinine, the main constituent of soya bean protein, 
is soluble in alkali solution, and is then readily oxidised on 
exposure to the air, becoming yellowish-brown in colour, 
whereas casein and lactalbumin do not become yellow on 
similar treatment. If, on treating 10 c.c. of milk with 4 or 
5 drops of a 28 per cent, solution of potassium hydroxide 
a yellow coloration is produced, the presence of soya bean 
protein is indicated.”

1522. Morgan, John H., Sr.; Morgan, John H., Jr. 1922. Food 
product [Toasted soy-and-rice fl akes]. U.S. Patent 1,430,670. 
Oct. 3. 2 p. Application fi led 20 Sept. 1919.
• Summary: 12 lb of washed soybeans are added to 16 
gallons of boiling water and boiled for 1 hour and 45 
minutes. 2 lb of washed rice, then 6 oz salt are added and the 
boiling is continued, with occasional stirring, until 3 hours 
have elapsed from the time the soybeans were added. The 
pastelike mass is spread out in thin layers on suitable pans 
and cooled, then partially evaporated in an oven. The mass 
is then squeezed out through narrow slots to form fl akes, 
which are toasted until well dried. These soy-and-rice fl akes 
are then boxed for sale. The product contains: water 10.45%, 
protein 30.74%, fat 15.46%, carbohydrates 14.5%, nitrogen 
free extract 26.14%, and ash 2.68%. Address: Racine, 
Wisconsin.

1523. Kneipp Store. 1922. Health foods. Toilet articles 
(Ad). Herald of Health and Naturopath (New York City) 
27(10):512-13. Oct.
• Summary: Under “Health foods: Breads and specialties. 
Diabetic foods and remedies (incl. Gluten bread). Laxative 
foods and remedies (incl. bran bread, crackers, wafers, and 
cookies). Cereal coffees (8 brands). Tea substitutes and 
health cocoas. Nut butters, honey and jellies (incl. Carqué’s 
almond butter, Lust’s peanut butter {roasted or unroasted}). 
Vegetable extracts, food additions and olive oil. Unfermented 
imported wines. Unsulphured, sundried fruits (incl. Black 
Mission Figs). Meat substitutes (Protose, Nuttose, Vegetable 
Meat or Roast, Vej-Meat or Vej-Roast, Watson’s Nut Meat, 
Beans–Kidney, Soya, or Navy, Bromose–Nut or Fig, 
Mushrooms). Cereals (11 brands, incl. Carqué’s Natural 
Whole Rice).
 Note: The “Health Foods” half of this add appeared in 
the Sept. 1925 (p. 854) issue of this magazine. Address: 110 
East 41st St., New York City.

1524. May, Clarence E.; Rose, Embree R. 1922. The 
tryptophane content of some proteins. J. of Biological 
Chemistry 54(2):213-16. Oct. [3 footnotes]
• Summary: The tryptophane content of 12 purifi ed proteins 

was calculated on the basis that gentle hydrolysis 100 gm of 
casein yielded 1.5 gm of tryptophane. Glycinin was found to 
contain 1.65% tryptophane–which is 10% more than casein. 
The highest tryptophane content was found in lactalbumin 
(2.4%), glutenin (1.80%), and ovovitellin (1.74%). 
Address: Physiological Chemistry Lab., Univ. of Indiana, 
Bloomington.

1525. Zlatarov, Asen; Trifonow, Iw. 1922. Die bulgarische 
Sojabohne [The Bulgarian soybean]. Zeitschrift fuer 
Untersuchung der Nahrungs- und Genussmittel 44(4):214-
15. Oct. (Chem. Abst. 17:835). [1 ref. Ger]
• Summary: The mean analysis of 9 samples of black and 
yellow soy beans from different parts of Bulgaria is as 
follows: 10.91% water, 36.76% protein, 18.57% fat, 25.27% 
nitrogen-free extract, 3.94% crude fi ber, and 4.75% ash. The 
fat content is high compared with other European soy beans.
 The papuda bean (Phaseolus radiatus) [azuki bean?], 
which is somewhat similar to the soy bean in appearance, 
and much cultivated in Macedonia, contains only half the 
quantity of protein and from 1/10 to 1/15 the quantity of 
fat. Two samples of artifi cial milk prepared from Bulgarian 
soy beans gave the following analyses: 90.53%/88.19% 
water, 5.3%/6.04% protein, 2.21%/2.94% fat, 1.18%/1.90% 
carbohydrates, and 0.78%/0.93% ash. Address: Chemical 
Institut, Univ. of Sofi a.

1526. Campbell, J.T.; Squirrell, W.J. 1922. Soybeans in 
Ontario (Letter to the editor). Breeder’s Gazette 82(20):641. 
Nov. 16.
• Summary: In this fi rst of two letters to the editor, Campbell 
(of Illinois) writes: “It is only within the past ten years 
that the soybean has become a crop of importance in the 
United States, and about three years ago [i.e., about 1919] 
its cultivation began in Canada.”’ Jeffrey Bros., and the 
Broadfi eld Stock Farm, near Whitby, Ontario, Canada 
cultivated nearly 100 acres of soybeans this year. People 
are growing soybeans in a commercial way in Canada. 
Climatically soybeans have about the same adaptations as 
corn. They are more drought-resistant and less sensitive to an 
excess of moisture. They will thrive on soils too acid for the 
successful growth of red clover, and provided the seed has 
been inoculated, on poorer soil than corn requires.
 Many appetizing dishes served in Chinese restaurants 
are made from soybeans. “Cooked as we cook navy beans, 
they are a failure. They must be prepared and served 
differently. Ground soybeans served as a loaf can scarcely be 
distinguished from meat loaf. As fl our they make tasty and 
nutritious muffi ns, especially valuable for diabetics.”
 Note 1. This is the earliest English-language document 
seen (June 2013) that uses the term “ground soybeans” to 
refer to whole soybeans that gave been cooked and ground.
 In this second letter, Squirrell (of Ontario Agricultural 
College) writes: “... soybeans have been grown for fodder 
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and seed production at the Provincial Experiment Station at 
Guelph, Ontario, [Canada], since 1894, and been distributed 
through the Ontario Agricultural and Experimental Union 
to farmers in Ontario each year for the past twenty-three 
years... The most promising varieties which have been tested 
at Guelph are the O.A.C. No. 211, the Ito San, the Minnesota 
No. 167, the Early Brown and Early Yellow.
 “The chief weakness in soybean growing in Ontario is 
the lack of varieties maturing early enough to produce seed, 
and at the same time, a suffi cient quantity to make them 
profi table to grow. Recognizing this fact, we have carried on 
considerable plant breeding work with this crop. The O.A.C. 
No. 211, which was originated at Guelph, and which has 
been grown by a number of farmers, seems to be a variety 
which will reach maturity in many sections in Ontario, and at 
the same time is a large yielder.”
 Note 2. This is the earliest document seen (Aug. 2019) 
that gives soybean production or area statistics for Canada; 
nearly 100 acres of soybeans were cultivated this year on two 
farms. “People are growing soybeans in a commercial way in 
Canada.”
 Note 3. This is the earliest document seen (Nov. 2020) 
that mentions the soybean variety O.A.C. 211; it was 
developed at the Ontario Agricultural College in Guelph, 
Ontario, Canada. Address: 1. Cook County, Illinois; 2. 
Ontario Agricultural College [Guelph, Ontario, Canada].

1527. Baughman, Walter F.; Jamieson, George S. 1922. The 
chemical composition of soya bean oil. J. of the American 
Chemical Society 44(12):2947-52. Dec. [7 ref]
• Summary: The sample of soy bean oil examined had 
specifi c gravity 0.9203 at 25º/25ºC, index of refraction at 
20ºC of 1.4736, iodine value (Hanus) of 128.0, saponifi cation 
value 189.5, acid value 0.5, acetyl value 17.0, Reichert-
Meissl value 0.16, Polenske value 0.26, unsaponifi able 
matter 0.6%, saturated acids 11.5%, unsaturated acids 83.5%, 
and iodine value of unsaturated acids 148.7.
 The fatty acids were separated by distillation and 
precipitation of the bromine and other compounds and 
identifi ed.
 Detailed analysis showed the composition of the oil to 
be as follows: Glycerides of linolenic acid 2.3%, of linolic 
[linoleic] acid 51.5%, of oleic acid 33.4%, of palmitic acid 
6.8%, of stearic acid 4.4%, of arachidic acid 0.7%, and of 
lignoceric acid 0.1%; plus 0.6% of unsaponifi able matter. 
Full details of the methods used are given.
 Note: This paper found that the percentages of 
glycerides given by Matthes and Dahle (1911, p. 424-35) 
to be incorrect. Address: Oil, Fat & Wax Lab., Bureau of 
Chemistry, USDA.

1528. Kennard, D.C.; White, P.S. 1922. Mineral mixtures for 
growth of chickens and egg production. Ohio Agricultural 
Experiment Station, Monthly Bulletin 7(11-12):171-78. Nov/

Dec. Whole nos. 83-84. [4 ref]
• Summary: The authors found that soybean meal may 
be successfully used as a protein supplement to rations 
for growth of chickens or for egg production if a suitable 
mineral mixture is added. It is not clear whether they used 
ground whole soybeans or defatted soybean meal. The 
mineral mixture increased the value of the vegetable protein 
ration for growth and egg production by over 40%.

1529. McHargue, J.S. 1922. The role of manganese in plants. 
J. of the American Chemical Society 44:1592-98. *
• Summary: There was an increase of 135% in the dry matter 
produced in the plants receiving Mn when compared with the 
dry weight of an equal number of other plants from which it 
was withheld. It was found that the seeds of radish, soybean, 
cowpea, fi eld bean and corn do not contain a suffi cient 
amount of manganese for the growth of these plants to 
maturity. Address: Research Chemist, Dep. of Chemistry, 
Kentucky Agric. Exp. Station.

1530. Muramatsu, Shunsuke. 1922. Daizu no denpun 
oyobi hoka no isseibun ni tsuite [On the starch and other 
components of soy bean]. Nogaku Kaiho (J. of the Scientifi c 
Agricultural Society, Japan) No. 243. p. 1030. [Jap]
Address: Morioka Koto Norin Gakko, Nogei Kagaku Jikken-
shitsu, Morioka, Jaspan.

1531. Nightingale, G.T. 1922. Light in relation to the growth 
and chemical composition of some horticultural plants. 
American Society of Horticultural Science, Proceedings 
19:18-29. *
• Summary: Experiments with salvia, buckwheat, soybeans 
and radish concluded that the carbohydrate / insoluble 
nitrogen ratio is the effective one in relation to vegetative 
growth and reproduction in these plants.
 Note: Salvia is the largest genus of plants in the mint 
family. Its name refers to its healing properties.

1532. Niki, E. 1922. Tsuboi hakase hakken no jiyô miso 
ni tsuite [The nutritious miso discovered by Dr. Tsuboi]. 
Nippon Jozo Kyokai Zasshi (J. of the Society of Brewing, 
Japan) 17(7):8-10. [Jap]
Address: Naigai Jozo K.K., Japan.

1533. Arnbrecht, Jacob. comp. 1922. Hygienic cook book: 
A collection of choice recipes carefully tested. Revised and 
enlarged. Battle Creek, Michigan: Shaw Printing Company. 
416 p. Index. 21 cm. [10 ref]
• Summary: This is a Seventh-day Adventist vegetarian 
cookbook (which includes dairy products and eggs), 
containing much basic information about nutrition and 
hygiene. A full-page table titled “Typical foodstuffs 
representative of each food nutrient” (p. 14) lists soy beans 
as a food that contains protein, but less than is found in 
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eggs, meat, milk, or cheese. It also notes that soy beans 
are “Starchless.” A half-page table titled “Classifi cation 
of proteins” (p. 18) states that the proteins legumin and 
glycenin [sic, glycinin] are found in soy beans. The chapter 
titled “Entrees” contains a recipe for “Soy bean loaf” 
which includes 1½ cups soy bean puree and ½ cup peanut 
butter. This is the only soy recipe in the book. This same 
chapter contains many recipes using “substitutes for fl esh 
meats” (such as Protose, Nuttolene), and other innovative 
ingredients (gluten meal, ground nut meats, vegetable butter, 
nut butter) made by Seventh-day Adventist companies. 
Recipe names include: Vegetable meat. Vegetarian beefsteak. 
Mock veal pie.
 Cellulose (p. 26): It “has no nutritive value, but because 
it is not digested in the human body it forms the larger part 
of the ballast or bulk of our food which is so necessary to 
a normal intestinal movement. It stimulates peristalsis by 
acting as a gentle mechanical irritant.” Those who have a 
tendency to “sluggish intestinal movement” may want to 
add bran to their food or consume a diet consisting of “a 
greater proportion of foods which contain a large amount of 
‘roughage’ or ballast, such as green vegetables, fruits, and 
whole grain products.”
 Note: This is the second earliest Seventh-day Adventist 
cookbook seen (Oct. 2004) that contains a recipe using 
soybeans or soy ingredients.
 Also discusses: Lecithin (p. 28; soy is not mentioned). 
Food combinations (good, fair, and bad; p. 44). Acid and 
alkali forming foods (p. 48). Natural diet of man. Shall we 
eat meat? Dangers of disease in meat. Was fl esh fi rst used 
before or after the fl ood? (p. 50-55). Diet for constipation: 
Lists of laxative foods to be recommended and avoided (p. 
147-49). Sago is used in puddings (p. 237). Many desserts 
contain a great deal of sugar, plus eggs and milk; others use 
“vegetable gelatine” (p. 262). Pies use butter, peanut butter, 
granola, etc. Whole wheat bread/fl our is different from 
Graham bread/fl our (p. 293). Recipes for gluten bread, and 
Gluten biscuit or sticks (p. 301), and Gluten mush (p. 319).
 Chapter 32, titled “Nut preparations” (p. 375-77) 
contains a recipe for peanut butter using two processes, one 
of which states: “Grind them through a meat chopper or nut 
butter mill (the Quaker City Mill is best for family use).” 
Recipes are given for Almond milk (p. 382) and Peanut 
candy (p. 394).

1534. Beythien, Adolf. 1922. Volksernaehrung und 
Ersatzmittel [Popular nutrition and substitutes]. Leipzig: Chr. 
Herm. Tauchnitz Verlag. xvi + 562 p. See p. 298-99. Index. 
24 cm. [5 soy ref. Ger]
• Summary: This book strongly refl ects the infl uence of 
World War I, when many ersatz or “substitute” foods had 
to be made in Germany. In the section on meat alternatives 
(Fleischersatzmittel) is a listing of such alternatives by brand 
(such as “War meat”) with the ingredients in each. Soybeans 

and yeast are mentioned separately (p. 133) as an important 
source of protein in such products.
 The section on artifi cial milk (Kunstmilch) notes (p. 217) 
that although almond milk or “vegetable milk” (Vegetabilen 
Milch) is the best known, other good milk alternatives can 
be made by fi nely grinding other oil-containing seeds such 
as soybeans, peanuts, and hazelnuts with water and a little 
sugar or other sweeteners. Soymilk patents by Goessel and 
by Melhuish are described briefl y.
 Pages 298-99: The soybean (Sojabohne), a legume 
that is cultivated in many places in East Asia, Glycine 
(Soja) hispida, was regarded for a long time in the same 
way as lupines and chestnuts as a universal remedy against 
nutritional defi ciency. And in actuality, its high nutritional 
value has to have a fascinating effect upon those few who 
judge it critically. In fact, aside from 12% water, it contains 
30 to 40% protein, 30% carbohydrates (aleurone and dextrin, 
no starch), 5% crude fi ber, and 5% ash, and in contrast to 
all of its relatives, 15 to 20% fat. It is used a great deal in 
its homeland for the production of seasonings and types of 
cheese, and other foods. And it was also arriving in Europe 
in increasing quantities for the obtaining of fat (in 1912, 
around 500,000 [metric] tons, of which 49,000 [metric] tons 
arrived in Hamburg). During the war, it was recommended 
to be used for baking purposes and other culinary purposes. 
And both Röhrig (footnote: Bericht Leipzig [Leipzig Report] 
1914, p. 27; Bericht Bromberg [Bromberg Report] 1915, 
p. 23; Z. [“this journal”] 1915, 30. 317; 1916. 32. 63.) and 
Theopold came across the products Aguma fl our or Burta 
fl our which, in addition to the 5% starch that was added 
which originated from rice, contained 7.22% fat, 40.28% 
protein, and 5% ash.
 “Since of course the supplies stopped and the small 
stocks soon ran out, thoughts turned to cultivation. For this, 
according to B. Heinze (footnote: Mitteilungen des Vereins 
zur Förderung der Moorkultur [Report of the Society for 
the Promotion of Peatland Managment], 1917. 35. 203; 
Biedermann’s Zentralblatt [Biedermann’s Journal], 1917. 
42. 418) a well-aerated soil and the selection of good, early-
maturing seeds for sowing ought to be suitable. According to 
other indications, though (Cl. Grimme (footnote: Konserven-
Zeitung [Journal of Preserved Food], 1914. 15. 1)), it appears 
that our climate will hardly be acceptable to this plant that 
needs so much heat and light, and that with the absence of 
the seeds for sowing, it has therefore remained a pipedream.
 Note: The 2 paragraphs above translated by Philip 
Isenberg (MM, CT), Long Beach, California.
 The section on dry soups (p. 334) mentions Soja-Suppe 
and Sojama-Suppe. Note: Suppe means “Soup.” In the 
section titled “Legumes,” a table (p. 337, based on König) 
gives the composition of eight legumes, including soybeans.
 Also discusses: Quark and quark cheese (p. 224-25). 
Margarine (p. 275-77). Lupins (p. 299-300, 334). Bambarra 
groundnuts (Voandzeia subterranea; p. 340).
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 The author, a professor and doctor, was born in 
1867. Address: Prof., Dr. Direktor des Chemischen 
Untersuchungsamtes der Stadt Dresden [Director of 
the Offi ce of Chemical Investigations City of Dresden 
{Germany}].

1535. Gill, Augustus Herman. 1922. A short hand-book of 
oil analysis. Revised 10th ed. Philadelphia & London: J.B. 
Lippincott Co. 223 p. Illust. Index. 21 cm. [ soy ref]
• Summary: Chapter 6, titled “Vegetable oils” (p. 109-39) is 
divided into three parts: Drying oils (incl. linseed oil and soy 
bean oil), semi-drying oils (incl. sesame oil), and non-drying 
oils (incl. almond oil and peanut oil).
 The following are given for most oils: Percentage of 
oil in the seeds. Preparation. Properties. Composition and 
characteristics. Adulterants. Uses. Other.
 Soy bean oil is, “also called soja, soya, or Chinese 
bean oil, is obtained for the seeds of soja hispida [sic] or 
japonica [sic]...” It is used for making soap, for boiled and 
blown oils, for grinding with colors to make paints, India 
rubber substitutes, etc. It occupies a place midway between 
cottonseed and linseed oils, either of which it can replace for 
making soap. It dries slowly and is tacky. Good results can 
be obtained by boiling with a cobalt drier.
 Adulterants: Sesame oil is an adulterant for poppy-
seed oil, almond oil, peanut oil, or olive oil. Peanut oil is an 
adulterant for sesame oil, almond oil, or olive oil. Hempseed 
oil is an adulterant for rape-seed oil.
 Augustus Herman Gill lived 1864-1936. Address: Prof. 
of Technical Analysis, Massachusetts Inst. of Technology, 
Boston, Massachusetts.

1536. Holde, David. 1922. The examination of hydrocarbon 
oils and of saponifi able fats and waxes. 2nd English ed. 
Translated from the fi fth German edition by Edward Mueller, 
Ph.D. New York, NY: John Wiley & Sons, Inc.; London: 
Chapman & Hall, Ltd. xix + 572 p. See p. 426. Illust. 24 cm. 
[5 soy ref]
• Summary: Table 97, titled “Vegetable semi-drying oils” (p. 
426) contains an analysis of “Soja bean oil (Sojabohnenöl, 
Huile de soja) including Engler viscosity at 20ºC, index of 
refraction, specifi c gravity at 15ºC, solidifi cation point (ºC), 
saponifi cation number, iodine value of the oil and of the fatty 
acids, Reichert-Meissl value, acetyl value, Hehner value, 
melting point of the fatty acids (ºC), solidifi cation point of 
the fatty acids (ºC), behavior of the soap solution at 20ºC (p. 
338), main components of oil (soja bean oil is 80% liquid 
acids, 70% oleic acid, 24% linolic, 6% linolenic acid, 0.2 
to 0.7% unsaponifi able), reactions and other characteristics 
(soja: Fairly good drying, about like poppy-seed oil).
 This book also contains much more extensive 
information about almond oil, linseed oil, oil from lupines, 
peanut oil, sesame oil, and margarine. David Holde was 
born in 1864. Address: Prof., Dr., docent at the Technische 

Hochschule, Berlin.

1537. Hosie, Alexander. 1922. Szechwan: Its products, 
industries and resources. Shanghai, China: Kelly & Walsh, 
Ltd. 185 p. See p. 31-32, 70, 178-79. Maps. Index. 25 cm.
• Summary: This book is based on Hosie’s 1904 report on 
Ssuch’uan. The Preface notes that on 13 Sept. 1876 Britain 
and China signed the Agreement of Chefoo, dealing with 
government relations and trade. This Agreement marked the 
beginning of an offi cial British connection with the Chinese 
province of Szechwan, for Section III provided that the 
British Government would be free to send offi cers to reside 
at Chungking to watch the conditions of the British trade in 
Szechwan. Edward Colborne Baber was the fi rst offi cer to 
take up residence there, and in 1881 Hosie was subsequently 
appointed to the post. During the three following years Hosie 
made three journeys through the provinces of Szechwan, 
Kweichow and Yünnan to study the conditions of trade in 
Western China. Reports of these journeys were issued as 
Parliamentary Papers at the time.
 In 1902 Hosie was appointed Consul-General for the 
province of Szechwan. His fi rst report on the province was 
issued as a Parliamentary Paper in Oct. 1904. In the second 
year he visited the Eastern Frontier of Tibet and a report of 
this journey appeared as another Parliamentary Paper in Aug. 
1905. In 1911 he again visited Szechwan as Special Opium 
Commissioner and during these later journeys he was able to 
collect information additional to that contained in his 1904 
report. He integrated this new information into the 1904 and 
had it published as this book.
 In Chapter 2, titled “Agricultural and horticultural 
products,” is a section on “Pulse” (p. 31-34) which begins 
with a lengthy discussion of the “Soy Bean (Glycine 
hispida, Max.).” The soy bean is not as important a crop 
in Szechwan as it is in northern China, and especially 
Manchuria. “The great oil yielding plant of Szechwan is 
rape, and although oil is extracted from the soy bean, it 
is as an article of food, whether cooked whole or in the 
form of resultant products, that the latter is appreciated in 
Western China. Three well-marked varieties, each with two 
or more sub-species, are cultivated.” I. Yellow soy bean: (a) 
“Pai Huang Tou,” or white yellow bean, is the lightest in 
color of the 3 sub-species. A bushel of 40 lb costs T. 0.8.8. 
[T. = Haikwan Tael], or about 2s. 1d. [2 shillings and one 
pence]. “The beans, which are ovoid in shape, are not much 
larger than the common pea, and weigh 150 to the ounce. 
As a rule, they are cooked whole and served as a vegetable 
condiment.” (b) “Ta Huang Tou,” or large yellow bean. 
Eaten like the white yellow bean but larger and heavier (122 
beans/ounce). It costs 2-3% more than the white yellow 
bean; (c) “Hsiao Huang Tou,” or small yellow bean. It is 
much smaller than the other two sub-species (266 beans/
ounce) and less expensive. For this reason it is in demand 
for the manufacture of “beancurd” in its various forms. Oil 
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is extracted from (a) and (b), and to a much less extent from 
(c).
 II. “Ching Tou,” or green soy bean. In sub-species 
(a) the epidermis [seed coat] and inside [cotyledons] are 
both green, whereas in (b) the epidermis is green and the 
inside yellow. “The former is more commonly cultivated 
in Szechwan, and both are eaten and cooked as a vegetable 
[green vegetable soybeans]. They are also salted and put 
away in jars for winter use. This bean is the same size, shape, 
and weight as the white-yellow bean, and valued at T. 0.8.0 
a bushel of 40 lbs. The above green and yellow soy beans 
occupy the ground from April to August, whereas the next 
variety (black) takes a month longer to mature.”
 III. “Hei Tou,” or Black Soy Bean. The fi rst sub-species 
(a) is much larger, rounder, and heavier than the yellow and 
green variety. Only 88 are required to make up an ounce. 
Like the green bean, it is used cooked in its fresh state 
as well as pickled. The second sub-species (b) is a small, 
fl attish bean; about 450 are required to make up one ounce. 
It is used in medicine and for food, principally the former. 
Both these sub-species are black outside and yellow inside, 
the epidermis of the former being readily detachable when 
crushed.
 In Section 11, titled “Varnish, tallow, soap, and oil 
plants,” the subsection on “Oil plants” includes a discussion 
(p. 70) of: (e) “Glycine hispida, Max.–In Szechwan, the soy 
bean or Northern China and Manchuria is replaced by the 
rape seed, and it is cultivated more as a vegetable [green 
vegetable soybeans] than for its oil. The production of the 
latter is insignifi cant from a commercial point of view.”
 Pages 173-80 give a detailed description of how salt is 
collected and refi ned in Szechwan. As part of this, pages 78-
79 describe how nigari (called “Tan Pa,”) is “used to cause 
coagulation of the legumine [legumin] in the manufacture 
of beancurd...” Address: M.A., LL.D., F.R.G.S., Formerly 
H.B.M. (His Britannic Majesty) Consul-General for 
Szechuan. Presently: Sandown, Isle of Wight.

1538. Martindale, William Harrison; Westcott, W. Wynn. 
1922. The extra pharmacopoeia of Martindale and Westcott. 
17th ed. (Reprint) 2 vols. London: H.K. Lewis & Co., Ltd. 
See vol. I, p. 568, 597, 824; vol. II, p. 369, 414-15. Index. 17 
cm. [14 ref]
• Summary: The Preface to volume I notes that the last 
edition was issued in Jan. 1915, shortly after the European 
war began. The war was caused by “Germany’s long 
conceived desire to ruin and destroy the British Empire–her 
best friend commercially...” During the war, brilliant German 
chemists and chemical factories quickly changed over “to 
the manufacture of explosives and poison gases”–such as 
mustard gas.
 In the long chapter titled “Materia Medica, Offi cial 
and Non-Offi cial, alphabetically arranged” is a section on 
“Nutrimenta” (p. 562-79) that describes foods which can be 

used as medicines. In the subsection on “Milk preparations” 
(p. 567-75) we read (p. 568): “Synthetic milk. Syn. *Solac 
(T.M. 346623) [Trade Mark, British registered]. Soya beans 
are ground to a coarse fl our and stirred vigorously in an 
alkaline solution to extract the soluble proteins. The oil, 
which is nauseous to the taste, is carefully removed. Finally 
Arachis and Sesame Oils, Dextrin and the remaining salts of 
milk are added; after emulsifying, B. Acid Lactic is added. 
The average fat content is 3.5%.
 “Melco is also made using Pea Nuts as the source of 
Albumin. The methods are subjects of patents by W.J. 
Melhuish, (The Practitioner {London}, Vol. 10, No. 115, p. 
80; Pharmaceutical Journal and Pharmacist {London}, Vol. 
ii, 1916, p. 297; British Medical Journal, Vol. ii, 1915, p. 
646; Vol. 1/18/430).
 “D.F. Ritchie writes that he experimented in the matter 
some years ago and found that a milk can be made by 
grinding up Soya Beans with a small quantity of water, 
and then adding enough water to make an emulsion, but 
Soya Beans as such cause considerable gastric disturbance 
(Pharmaceutical Journal and Pharmacist {London}, Vol. ii, 
1916, p. 244; See also F. Golby, Pharmaceutical Journal and 
Pharmacist, Vol. ii, 1916, p. 214).
 The section titled “Oleum papaveris” (p. 597-98) is 
identical to that in the 1915 edition.
 In the chapter titled “Supplementary list of drugs” is 
a long section (p. 824) on “Soya Bean.–Glycine Hispida 
(Leguminosae).” It is identical to that in the 1915 edition.
 The next two sections (p. 824) state: “Synthetic Milk q.v.
has been made from the bean.
 “Sarton (T.M. 322562) is a preparation of the bean for 
use as a diabetic food.
 The next section, titled “Soya Oil” (p. 824) is almost 
identical to that in the 1915 edition.
 In Vol. II, the section titled “Lecithin” (p. 87-88) is very 
similar to that in the 1915 edition; soy is not mentioned. 
In the chapter on “Analytical memoranda,” the section 
on estimation of urea in the blood (p. 369) notes that 
“Urease contained in Soya Bean is used. It converts urea 
quantitatively into Ammonium Carbonate, but has no effect 
on other nitrogen constituents. (The hydrolysis is complete in 
15 minutes.)... Caprylic Alcohol is used in conjunction with 
the Soy Bean fl our. See for further details, pp. 414, 415.”
 The section titled “Urease method of estimating urea” 
(p. 414-15) begins: “Mix 25 Cc. of the urine with a pinch 
of powdered Soy Bean fl our (2 to 3 Gm.)... It must be 
remembered that the urease [in the soy bean fl our] attacks 
[hydrolyzes] only urea, 1 molecule of urea producing 1 
molecule of Ammonium Carbonate.” Details are given. can 
be used.
 William Martindale lived 1840-1902. Volume I also 
discusses: Gluten (p. 576-77–Synonym: Vegetable Albumin). 
Diabetic foods (p. 576-77, incl. starchless bread; soy is not 
mentioned). Oleum sesami / Sesame Oil (p. 603-04; also 
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called Benné oil, gingelli oil, teel oil). Arachis Hypogæa. (p. 
780; also called Pea Nut, Ground Nut Goober Nut, Manilla 
grain [Manila grain], Chinese Almond).
 Volume II also discusses: Proprietary medicines (p. 562-
81, incl. Carter’s Little Liver Pills, Ovaltine, and Pinkham’s 
(Mrs. Lydia E.) Vegetable Compound, Woodward’s Gripe 
Water). Address: 1. Ph.D., F.C.S.; 2. M.B.Lond., D.P.H.

1539. McCollum, Elmer V. 1922. The newer knowledge of 
nutrition: The use of food for the preservation of vitality 
and health. 2nd ed., entirely rewritten. New York, NY: The 
Macmillan Co. xviii + 449 p. [200*+ ref]
• Summary: A nutrition classic, fi rst published in 1918. 
The soy bean is mentioned on pages 96, 97, 116, 133-
34, 184-85, 250, 378, 437, 445, and 448. The author was 
introduced to the importance of the soybean during his 
studies with Osborne and Mendel at Yale Univ. [New Haven, 
Connecticut].
 Chapter 7, “The vegetarian diet” (p. 157-73) has these 
contents: Vegetarianism generally practised as a fad. Food 
faddists frequently discredit themselves by their philosophy. 
Meat eating cannot be condemned as deadening the moral 
faculties. The more valid arguments against meat eating. 
Slonaker’s study of the vegetarian diet. Even with wide 
variety vegetarianism is likely to lead to disaster. Rats can be 
grown successfully on a strictly vegetarian diet (See table 7, 
showing growth curves for 3 generations of rats). The cause 
of the failure of Slonaker’s vegetarian rats. Evvard’s studies 
on the appetite as a guide to the selection of food. The 
defi ciencies in inorganic elements in seeds are quantitative 
rather than qualitative. Vegetarianism has been viewed 
from the wrong angle. Some characteristics of vegetarian 
diets. Certain mineral elements are essential for the normal 
functioning of the tissues. Most foods are too poor in the 
element calcium.
 Page 162: “These experiences make it evident that there 
is nothing in vegetarianism per se, which makes it possible 
for an animal of the omnivorous type to be satisfactorily 
nourished on this kind of diet.”
 Page 168-69: “It is possible to make a fairly satisfactory 
diet of foods entirely derived from vegetable sources, but 
it is not easy to do so. In general, a vegetable diet will be 
markedly improved by the inclusion of muscle tissue meats, 
and more so by the addition of glandular organs, but even 
these features of the subject are not from the standpoint of 
good nutrition the most important. It is scarcely practicable 
for man to eat enough leafy foods to enable him to succeed 
with the strictly vegetable diet. The limiting factor is the 
amount of leafy food which can be consumed. Lack of 
suffi cient calcium is one of the most important defi ciencies 
in such a diet, and a great abundance of leaf is necessary to 
supply this element in adequate amounts.”
 The diet which is strictly vegetarian will practically 
always be of relatively low protein content.”

 Page 170: The importance of table salt (NaCl) in the 
diet is emphasized. There are 10 references at end of the 
“Vegetarian Diet” chapter.
 The author, Elmer Verner McCollum, was born in 1879. 
Subsequent editions were published, in 1923, 1925, 1927, 
1929, and 1939. Address: Ph.D., Sc.D. Prof. of Chemical 
Hygiene, School of Hygiene and Public Health, Johns 
Hopkins Univ., Baltimore, Maryland.

1540. Thurston, Azor. 1922. Pharmaceutical and food 
analysis: A manual of standard methods for the analysis of 
oils, fats and waxes, and substances in which they exist; 
together with allied products. New York, NY: D. Van 
Nostrand Co. xiii + 416 p. Index. 24 cm. [14 soy ref]
• Summary: A table titled “Non-offi cial oils” (p. 159-60) 
lists 16 such oils and for each gives its chief components 
and constants. For soya bean oil (from Soja hispida) the 
chief components are oleic, linolic, stearic and palmitic 
acids. The constants are: Specifi c gravity at 25ºC: 09194. 
Refractive index at 20ºC: 1.4768. Iodine value: 130 to 135. 
Saponifi cation value: 191 to 194. Uses: Used for edible 
purposes, soap and paint manufacturing.
 An “offi cial oil” is one described by the U.S. 
Pharmacopeia or the National Formulary. Almond oil and 
sesame oil are offi cial oils; peanut oil and soya bean oil 
are not. For soya bean oil (from Soja hispida) the chief 
components are oleic, linolic, stearic and palmitic acids. 
Used for edible purposes, soap and paint manufacturing.
 In Chapter 5, titled “Oils, fats and waxes” is a long 
section titled “Soya bean oil” (p. 173-75). Contents: Various 
names: English–Soja bean oil, soy-bean oil. German–
Sojabohnenöl. Italian–Olio di Soia. It is a fi xed oil, not a 
volatile oil.
 U.S. imports of soya bean oil from 1918 to 1920. For the 
year ending June 30, 1918: 336.82 million lb. For the year 
ending June 30, 1919: 195.80 million lb. For the year ending 
June 30, 1920: 112.21 million lb.
 U.S. production of soya bean oil in 1919: 149.04 
million lb. Constants. Principal components. Preparation and 
yield. Properties and tests. Uses (Soap making, paints and 
varnishes, waterproof clothing. Edible oil in the manufacture 
of lard substitutes and oleomargarine. Used to a limited 
extent as a lubricant and burning oil. “German Coffee Berry” 
is a variety of soya bean, the seed of which, being parched 
and ground, is used like coffee). By-products (Soya bean 
meal is a valuable stock food). Natto (based on Muramatsu 
1912). Soya bean chocolate (based on Li 1911).
 A table (p. 259) shows that dried soya beans contain 
anti-beri-beri, anti-xerophthalmia, and anti-scurvy vitamines.
 Also discusses: Hydrogenation and hydrogenized oils (p. 
60-63). Oleum amygdalae expressum (Expressed olive oil; 
p. 86-88). Adulteration of olive oil (p. 110; In the USA it is 
largely adulterated with cottonseed oil; sesame oil, sunfl ower 
oil, corn oil, peanut oil, and minerals are occasionally 
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used. The constants of arachis oil and olive oil are nearly 
the same). Oleum sesami (Gingili oil, teel oil, benne oil; p. 
118-21). Peanut oil / arachis oil and peanut butter (p. 159, 
168-73). Oleomargarine (p. 252-60; incl. nut margarines and 
“vitamines”). Azor Thurston lived 1861-1922. Address: Late 
Chemist to the Ohio State Pure Food and Drug Commission.

1541. Vestal, C.M. 1922. Soybean and mineral supplements 
for fattening hogs. Indiana (Purdue) Agricultural Experiment 
Station, Summary H-6. 4 p.
• Summary: “An effi cient home grown protein concentrate 
to supplement corn is one of the greatest needs in swine 
feeding in the corn belt. Recent feeding trials at this station 
indicate that soybeans with mineral mixtures consisting of 
acid phosphate [10 parts of 16%], wood ashes or pulverized 
limestone [10 parts], and salt [1 part] will meet this need.”
 Three mineral mixtures were tested with corn and 
soybeans. A feeding trial for fattening hogs in dry lot (8 hogs 
in each lot) using shelled corn, ground soybeans, soybean 
oilmeal, 60% tankage and minerals was conducted from 
April 10 to July 8, 1922. The results are given, and include 2 
tables.
 The report ends with a 6-point summary followed by 
the sentence: “This summary is to serve as a progress report 
only. Similar tests will follow.” Address: Dep. of Animal 
Husbandry, Lafayette, Indiana.

1542. Fall, Crystal B. 1923. New micro-photographs of the 
more common starches. Chemical Age (New York) 31(1):37-
39. Jan.
• Summary: The section titled “Soy bean starch” (p. 38-39) 
contains a large (10 cm diameter) micro-photograph of “Soy 
bean starch X290” showing small and widely dispersed 
starch granules. The elaborate processes used to isolate and 
photograph this starch is described. Address: Chemical Dep., 
A.E. Staley Mfg. Co.

1543. Fearon, William Robert. 1923. Urease. I. The chemical 
changes involved in the zymolysis of urea. Biochemical 
Journal 17(1):84-93. Jan. [24 ref]
• Summary: Page 84: “Since the discovery by Takeuchi 
(1909) of soy-bean urease, a plentiful supply of the enzyme 
has been assured, and much attention has been devoted to 
the study of the decomposition of urea by urease during the 
intervening years.”
 Page 86: “(1) The enzyme. A very satisfactory 
preparation of urease is obtained by extracting the fresh 
fi nely ground meal of soy-bean with ether in a Soxhlet 
extractor for six to twelve hours. By this means most of 
the fatty material is removed and a very active uniform 
dispersion is obtained by shaking up with water or with weak 
alcohol (Folin, 1919).”
 Conclusions: “Urease is a dissociating enzyme; 
decomposing the neutral urea molecule into an alkaline 

component, ammonia, and an acid component, cyanic acid, 
which is rapidly hydrolysed by the solvent into ammonia 
and carbon dioxide.” Address: Physiological Lab., Trinity 
College, Dublin [Ireland].

1544. Shiba, Tokitaka; Koyama, Manshi. 1923. Rakkasei 
oyobi daizu tanpaku no eiyô-ka ni tsuite [On the nutritive 
value of the proteins in peanuts and soybeans]. Nippon 
Kagaku Kaishi (J. of the Chemical Society of Japan) 
44(1):58-68. Jan. (Chem. Abst. 17:2732). [Jap]
Address: Suzuki Seibutsu Kagaku Kyoshitsu.

1545. Stanford, Robert Viner. 1923. Method for the rapid and 
quantitative removal of ammonia from solutions, especially 
applicable to the microquantitative estimation of nitrogen 
and urea in products of living origin. Biochemical Journal 
17(6):847-50. Jan. [2 ref]
• Summary: This article begins: “Many analyses of 
biochemical importance end in the estimation of ammonia. 
The Kjeldahl process, in one or other of its countless 
modifi cations, is everywhere in use, and of recent years 
the estimation of urea by means of the Soya bean, or of 
the urease extracted from it, has become almost as much 
a matter of course.” Address: Chemical Lab., Cardiff City 
Mental Hospital [Wales].

1546. McHargue, J.S. 1923. Iron and manganese content 
of certain species of seeds. J. of Agricultural Research 
23(6):395-99. Feb. 10. [7 ref]
• Summary: The seeds investigated were wheat (10 
varieties), oats (6 varieties), garden peas (3 varieties), beans 
(5 varieties), soybeans (10 varieties), alfalfa, alsike clover, 
crimson clover, tobacco, hemp, and sunfl ower
 Table 1 (p. 397) shows the percentages of iron and 
manganese found in different species of seeds. Mature 
soybeans contained (average of 10 varieties) 0.0074% 
iron and 0.0028% manganese on a moisture-free basis. 
The soybean varieties are: Brooks, Mandarin, Manchu, 
Kansas No. 1430, Haberlandt, Black Eyebrow, Chestnut, 
Sooty, Peking, Ito San. Address: Research Chemist, Dep. of 
Chemistry, Kentucky Agric. Exp. Station.

1547. Maynard, L.A.; Fronda, F.M.; Chen, T.C. 1923. The 
protein effi ciency of combinations of cornmeal and certain 
other feedingstuffs, notably rice bran. J. of Biological 
Chemistry 55(2):145-55. Feb. [6 ref]
• Summary: Soy bean oil meal and peanut oil meal were 
among the feeds fed with cornmeal to rats. In part of the 
experiment, soy bean oil meal was used as the sole source of 
protein; 0.1 gm of “vitamine B preparation was added daily. 
This preparation contained 0.51 per cent of nitrogen. The 
soy bean oil meal did not prove suitable for some reason. 
At fi rst it was eaten rather readily but after 6 or 8 weeks, 
consumption fell off and so little was consumed that growth 
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practically ceased. Thus, the results were unsatisfactory and 
are not reported.”
 It is concluded that “the proteins of cornmeal and 
rice bran mutually supplement each other... It may also be 
concluded that a combination of cornmeal and soy bean oil 
meal is more effi cient than cornmeal alone, but decision as 
to whether there is a mutual supplemental action must await 
the result of further attempts to test soy bean oil meal alone.” 
Address: Dep. of Animal Husbandry, Cornell Univ., Ithaca, 
New York.

1548. Piper, Charles V.; Morse, William J. 1923. The 
soybean. New York, NY: McGraw-Hill Book Company, Inc. 
xv + 329 p. Feb. Illust. Index. 24 cm. Reprinted unrevised in 
1943 by Peter Smith Publishers, New York. [563 ref]
• Summary: This classic is the fi rst comprehensive book 
about the soybean written in English, and the most important 
book on soybeans and soyfoods written in its time. Contains 
an excellent review of the world literature on soybeans and 
soyfoods with a 22-page bibliography on soy that is larger 
than any published prior to that time (563 references), a good 
description of the present status of the soybean worldwide 
based on the authors’ extensive contacts, and a great deal 
of original information. It quickly became a key source 
for people and organizations working with soybeans and 
soyfoods in all countries, and a major factor in the expansion 
of the soybean in the western world. Because of its scope 
and infl uence, Soyfoods Center considers the year of its 
publication to mark the end of the “Early Years” of the 
soybean worldwide. It remained in print until about 1986.
 Facing the title page is a list of “McGraw-Hill 
Agricultural and Biological Publications. Dr. Charles V. 
Piper, Consulting Editor.” The authors and titles of twelve 
books already published in this series are listed.
 Contents: Preface. 1. Introduction: Name of the plant, 
origin, literature, use by the Chinese and Japanese, present 
importance, future prospects in the U.S., recognition 
of the possibilities. 2. The commercial status of the 
soybean: Manchuria and China, Japan, Europe, U.S., other 
countries, summary of imports and exports of soybeans and 
soybean oil. 3. Botanical history of the soybean: History 
prior to Linnaeus’ “Species Plantarum” 1753, Linnaeus’ 
misunderstandings of the soybean, Prain’s elucidation, other 
and the correct botanical name.
 4. Agricultural history of the soybean: Vernacular 
names of the soybean, China, Korea, and Japan, India and 
neighboring regions, Cochin China, Malayan region, early 
introduction into the United States, later U.S. introductions, 
the early introduced varieties (grown in the USA by 
1898–Ito San, Mammoth, Buckshot, Guelph or Medium 
Green, Butterball, Kingston, Samarow, Eda, Ogemaw or 
Ogema), soybean in Europe, varieties grown in Europe 
and identifi cation, Hawaiian Islands, Australia, Africa, 
Argentina (p. 50), Canada (“Soybeans are grown in very 

small quantities in Canada and then usually as a forage 
crop”), Philippines, Egypt, Cuba (p. 52), British Guiana, 
Mauritius (p. 53), present culture distribution. 5. Culture of 
the soybean: Climatic adaptations, soil preferences, water 
requirement, preparation of seed bed, time of planting, 
methods and rate of seeding, seeding for pasturage, depth 
of seeding, inoculation, fertilizer reactions, cultivation, 
soybeans in mixtures (with cowpeas, sorghums, Sudan grass, 
Johnson grass, millet, corn, or sunfl owers and corn).
 6. Harvesting and storage of soybeans: harvesting 
soybeans for hay, silage, for the seed, seed yields, proportion 
of straw to seed, storing seed, separation of cracked from 
whole soybean seed, viability of soybean seed, pedigreed, 
inspected, registered, and certifi ed seed. 7. Composition 
of the soybean: Proportions of stems, leaves and pods, 
composition of plant and seed, nutritive and mineral 
constituents, forms of nitrogen in soybean nodules, factors 
affecting oil content of seed. 8. Utilization of the soybean: 
Diversity of uses (a chart, p. 129, shows 59 products that can 
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be made from soybean seeds, and 6 more that can be made 
from soybean plants), soybeans for green manure, pasturage, 
soiling, ensilage, hay, straw.
 9. Varieties: Japanese classifi cation of varieties, 
classifi cation of varieties in Manchuria (3 yellow, 2 green, 
3 black), botanical classifi cations, vital characteristics, 
descriptions of important varieties (43 varieties and 
7 synonyms), key for identifi cation, breeding and 
improvement, genetic behavior, oil content.
 10. Structure of soybean seeds. 11. Soybean oil: 
Methods of extraction [Manchurian, and solvent], American 
oil mills, methods of shipping and marketing, prices, 
utilization in soap manufacture, food, paint manufacture, 
miscellaneous. 12. Soybean cake or meal: Feeding value, 
composition, use for feeding for dairy cows, cattle, swine, 
sheep, poultry, digestibility, injurious effects, fertilizer.
 13. Soybean products for human food: Food value of the 
soybean, digestibility of the soybean and its products, mature 
or dry soybeans, immature or green soybeans (a “nutritious 
green vegetable”), soybean fl our, digestibility of soybean 
fl our, soybean bran (p. 225-26), soybean sprouts, soybean 
coffee, soybean or vegetable milk [soymilk] (preparation, 
composition, residue from the manufacture of vegetable 
milk [okara], utilization of soybean milk, condensed 
vegetable milk, vegetable milk powder, fermented vegetable 
milk), vegetable casein, tofu or soybean curd (names and 
brief history, method of manufacture, coagulating agents, 
manufacturing yields, digestibility, utilization of bean curd 
and manufactured products, bean curd brains or tofu nao, dry 
bean curd or tofu khan, thousand folds {chien chang tofu}, 
fried bean curd {tza tofu}, Fragrant dry bean curd {hsiang 
khan}, frozen tofu {kori tofu}, Chinese preparation, various 
dishes), natto, hamananatto [hamanatto], yuba, miso, shoyu 
[soy sauce], confections. 14. Table dishes of soybeans and 
soybean products: mature or dry beans, fl our, tofu, sprouts 
(86 recipes). 15. Enemies of the soybean: bacterial, mosaic, 
fungous [fungus], and nematode diseases, insects, rodents. 
This last chapter is a comprehensive review of the literature 
on soybean diseases and insects published before 1922.
 The Preface begins: “The soybean, also known as soya 
or soja bean, has assumed great importance in recent years 
and offers far-reaching possibilities of the future, particularly 
in the United States. It is, therefore, desirable to bring 
together in a single volume the accumulated information 
concerning this crop...
 “The aim has been to present the information so as 
to make it useful from both agricultural and commercial 
standpoints, not omitting, however, much that is mainly of 
historical or botanical interest...”
 The introduction begins: “There is a wide and growing 
belief that the soybean is destined to become one of the 
leading farm crops in the United States.”
 Note 1. C.V. Piper lived 1867-1926. Note 2. This is the 
earliest English-language document seen (July 2003) that 

uses the term “soybean bran” to refer to soy bran.
 Note 3. This is the earliest document seen (July 2003) 
in which Piper or Morse describe natto, Hamananatto 
[Hamanatto], yuba, or miso.
 Note 4. This book was published by March 1923 (See 
Ohio Farmer, 10 March 1923, p. 313).
 Note: The word “Russia” appears on 3 pages of this 
book in connection with soybeans: p. 18 (in 1912, 1913, 
and 1914 Russia imported soybeans, soybean cake, and 
soybean oil), p. 54 (cultivated in “southern Russia {Podolia, 
Samarow}”), p. 227 (“In Japan and southern Russia soybean 
coffee is prepared and put up in small packages for the 
market”).
 Note 1. The terms “Soviet Union” or “USSR” do not 
appear in this book–even though the Soviet Union was 
established in Dec. 1922.
 Note 2. Podolia is in today’s Ukraine. Address: 1. 
Agrostologist; 2. Agronomist. Both: United States Dep. of 
Agriculture, Washington, DC.

1549. Read, Bernard E. comp. 1923. Botanical, chemical, 
and pharmacological reference list to Chinese materia 
medica. Peking, China: Printed by the Bureau of Engraving 
and Printing. v + 38 p. Feb. 28 cm.
• Summary: Contents: Chemical and pharmaceutical 
references (45 entries; p. i-ii). Botanical literature (17 entries; 
p. iii). Bibliography of materia medica and medical botany 
other than cited in this reference list (47 entries; p. iv-v). 
Note: For these fi rst three parts, column 1 is the abbreviation; 
column 2 is the full title.
 The rest of this book consists one long table (p. 
1-38) composed of four columns. (1) Chinese names 
(The name of each materia medica substance written in 
Chinese characters). (2) Romanized Wade (The Wade-
Giles romanization of the Chinese name; the table is sorted 
alphabetically by this column). (3) Botanical references 
(such as the scientifi c name of a plant, or terms like “soy 
oil,” “rice congee,” or “rice gruel”). (4) Chemical & pharm. 
references (Abbreviations of references to documents 
containing information about this plant or other substance).
 Chiang Yu–Soy oil appears on p. 3. References: (1) 
USDA Offi ce of Experiment Stations, Bulletin No. 68, p. 
36 (1899). (2) Stuart, G.A. 1911. Chinese materia medica, 
Shanghai. (3) J. of the College of Agriculture, Tokyo 
Imperial University 1:97 (16 June 1909). (4) J. of the College 
of Agriculture, Tokyo Imperial University 1:89 (16 June 
1909).
 Huang Ta Tou–Glycine hispida [The yellow soybean] 
appears on p. 11. References: (1) Matsumura, J. Shokubutsu-
mei-i, Tokyo, 1915. (2) China Medical Journal 35:247 
(1921). (3) Martindale and Wescott, Extra Pharmacopoeia, 
London, 1921, p. 824, 1913. (4) Pharmaceutical Journal 
(London), II, p. 120, 1913. (5) Loureiro, J. Flora cochinensis, 
1790, vol. II, 1844, 1912. (6) Pharmaceutical Journal 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    733

© Copyright Soyinfo Center 2021

(London), II, p. 154 (1912). (7) USDA Offi ce of Experiment 
Stations, Bulletin No. 68, p. 33 (1899). (8) Wehmer, C. Die 
Pfl anzenstoffe, Jena, 1911, p. 362.
 Pai Tou–Soja hispida [The white soybean] appears on 
p. 11. References: (1) Stuart, G.A. 1911. Chinese materia 
medica, Shanghai. (2) Wehmer, C. Die Pfl anzenstoffe, Jena, 
1911, p. 362. (3) American J. of Physiology 19:468 (1907). 
(4) J. of the American Chemical Society 20:419 (1898).
 Ta Tou–Glycine hispida M. [The soybean] appears on 
p. 11. (3) Bretschneider, E. Botanicon sinicum, 1881, 1892, 
1895. (4) Giles, H.A. A Chinese-English dictionary, 1892
 Ta Tou Ch’in–Bean relish appears on p. 30. No 
references.
 Ta Tou Huang Chüan–Bean sprouts appears on p. 30–
References: (1) Stuart, G.A. 1911. Chinese materia medica, 
Shanghai. (2) USDA Bureau of Plant Industry, Bulletin No. 
107 (?), p. 28. (3) China Medical Journal 35:247 (1921).
 Note 1. The references in this book are very cryptic and 
hard to understand, even after careful analysis. The book also 
contains quite a few typographical errors, inconsistencies, 
and mistakes.
 Note 2. Other interesting substances mentioned in this 
book are: Mung beans (p. 4; Phaseolus mungo). Laminaria 
and Sargassum (p. 7, 15; types of sea vegetables, like 
kombu). Amarantus (p. 9). Sesame seeds (p. 10; Sesamum 
indicum). Fermented nonglutinous rice (p. 12). Job’s tears 
(p. 12; Coix lachryma). Kudzu (p. 13; Pueraria hirsuta). 
Daikon (Raphanus sativus). Umeboshi plum (p. 19; Prunus 
mume). Address: Dep. of Pharmacology and Physiological 
Chemistry, Peking Union Medical College.

1550. Analyst (London). 1923. Bulgarian soya beans. 
48(564):125. March. [1 ref]
• Summary: This is a summary of an article by Zlatarov 
and Trifenow titled “Bulgarian Soya Beans” published 
in Zeitschrift für Untersuchung der Nahrungs- und 
Genussmittel (44:214-14, Oct. 1922), which see.

1551. Hamilton, T.S.; Uyei, N.; Baker, J.B.; Grindley, 
H.S. 1923. The quantitative determination of amino acids 
of feeds. II. The amino acids of linseed meal, wheat bran, 
soy beans and red clover hay. J. of the American Chemical 
Society 45(3):815-19. March. [16 ref]
• Summary: “The Van Slyke method for the determination 
of certain amino acids is limited in its application to pure 
proteins, solutions of practically pure proteins or protein 
substances comparatively free from carbohydrates, fi ber, 
fats, etc. A method for the direct application of the Van Slyke 
method to the analysis of feeds has been designed in this 
Laboratory and applied to the determination of amino acids... 
of linseed meal, wheat bran, soy beans, and red clover.”
 The authors conducted 4 complete analyses of Medium 
Early Yellow soy beans containing 6.791% of nitrogen. 
Table I (p. 817) shows the “Distribution of nitrogen in the 

common feeds–Expressed as percentage of total nitrogen 
of the feed” for 13 feeds. Soy beans: Total basic N 28.94. 
Ammonia N 9.38. Humin N 2.87. Arginine N 15.70. Cystine 
N 1.46 Histidine N 5.60. Lysine N 6.18. Mono-amino acid 
N. Amino N in fi ltrate from bases 48.28. Proline, oxyproline, 
tryptophan, etc. Non-amino N in fi ltrate from bases 2.43. 
Ether-soluble N 2.16. Alcohol-soluble N 0.58. Non-protein 
N soluble in cold 1% CCl3.CO2H in fi ltrate from colloidal Fe 
5.55. N lost in method of analysis 2.23. Total 100.53.
 “Summary: 1. The Van Slyke method... can be used 
with as high, or very nearly as high, a degree of accuracy in 
estimating the amino acids of feeding stuffs as in the analysis 
of pure proteins.” The results so obtained represent the true 
amino acid content better than those obtained by the analysis 
of extracts. Address: Dep. of Animal Husbandry, Univ. of 
Illinois.

1552. Hughes, H.D.; Wilkins, F.S. 1923. Soybeans. Iowa 
Agricultural Experiment Station, Circular No. 84. 15 p. 
March.
• Summary: “The Iowa Agricultural Experiment Station has 
grown a number of different varieties of soybeans each year 
since 1910. In only one year have the best varieties produced 
less than 16 bushels of seed or 2 tons of hay per acre... In 
Iowa soybeans have more uses than any other legume. They 
may be grown either alone or in combination with corn. 
The seed is one-third protein and contains two important 
vitamins, making it a high grade, home grown supplemental 
feed for any kind of livestock. The soybean plant is as high 
in feeding value as alfalfa and may be used in the form of 
hay, pasture, silage or soilage, or as a protein concentrate...
 “The many uses of the crop on Iowa farms, the ease and 
certainty with which it may be grown and the profi ts derived 
from its production account for the fact that the soybean 
acreage in Iowa is more than doubling each year.”
 Note: This is the earliest document seen (Sept. 1996) 
that contains the word “soilage.” Webster’s Ninth New 
Collegiate Dictionary says the word was fi rst used in 1928 
(5 years later) to mean “green crops for feeding confi ned 
animals.”
 Photos show: (1) A man waist-high in a fi eld of 
soybeans. (2) Close-up of a man in a fi eld of soybeans in 
corn. (3) Typical soybean plant nearly mature. Address: 
Ames, Iowa.

1553. Hunt, Caroline L. 1923. Good proportions in the diet. 
Farmers’ Bulletin (USDA) No. 1313. 23 p. March. Reprinted 
with slight changes in May 1928. [5* ref]
• Summary: Food grouping was fi rst introduced into 
nutrition by Caroline L. Hunt in this bulletin, which 
eventually became quite popular. Foods are apportioned to 
fi ve groups on the basis of similarity of nutrient content: (1) 
Vegetables and fruits, (2) Foods depended on for effi cient 
protein: Meat, poultry, game, fi sh, and sea foods; eggs; milk; 
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cheeses; peanuts and soy beans. (3) Cereal grains and their 
products, (4) Sugar and sugar foods, and (5) Fats and fat 
foods.
 Table 2, titled “Approximate number of hundred-calorie 
portions in common food materials as purchased” (p. 18), 
gives values for many foods in each of the fi ve groups. In 
Group 2: Whole milk is 6 per quart. Eggs are 9 per dozen. 
Beef, average, is 10 per pound. Peanuts shelled are 19 per 
pound. Peanut butter is 27½ per pound. Soy beans, dried, are 
20 per pound.
 Note: This is the earliest document seen (Aug. 2002) 
that arranges foods into various groups for the purpose of 
nutrition education. Soy beans are included in one of those 
groups.
 A table on the back cover is titled “Organization of 
the United States Department of Agriculture.” Address: 
Specialist, Offi ce of Home Economics, States Relations 
Service [USDA].

1554. Langworthy, C.F. 1923. The digestibility of fats. 
Industrial and Engineering Chemistry 15(3):276-78. March. 
[10 ref]
• Summary: Table I shows the digestibility of 21 animal fats. 
When corrected for metabolic products and fat of the basal 
ration, the fat with the highest digestibility is goat’s butter 
(98.4%), and that with the lowest is oleostearin (80.1%). 
Table II shows the average and corrected digestibility of 34 
vegetable fats. Average digestibility fi gures include coconut 
oil (93.5% / 97.9%), peanut oil (96.0% / 98.3%), soy-bean 
oil (93.8% / 97.5%), and charlock (wild mustard seed oil, 
94.6% / 98.9%). When corrected, the most digestible is 
cohune oil (99.1%), and the least digestible is avocado fat 
(87.9%).
 Table 3 shows the digestibility of hydrogenated 
vegetable oils (corn, cottonseed, and peanut oils). Each was 
hydrogenated to have at least 3 defi nite melting points. The 
higher the melting point, the lower the digestibility. The 
digestibility ranges from 98.1% (peanut oil with melting 
point 37.0ºC) to 79.0% (peanut oil with melting point 
52.4ºC).
 The author concludes: “Consideration of the fi gures 
shows that there are no very great differences in the 
digestibility of the fats studied. The animal and vegetable 
fats and the oils liquid at ordinary room temperature, 
for instance, have very much the same digestibility. It is 
apparent, however, that fats and oils melting above the body 
temperature are not quite so thoroughly assimilated, and 
the observed data seem to warrant the conclusion that the 
thoroughness of digestion is inversely proportional to the 
melting point.” Address: Offi ce of Home Economics, States 
Relations Service, Washington, DC.

1555. Piper, Charles V.; Morse, William J. 1923. Soybeans 
in Africa (Document part). In: Piper and Morse. 1923. The 

Soybean. New York: McGraw-Hill. xv + 329 p. See p. 49-51, 
53-54.
• Summary: “Africa: Although the soybean was successfully 
cultivated as a rotation crop with corn in the upland, midland 
and coast districts of Natal and throughout the Gambia, 
Sierra Leone, Nigeria and Gold Coast Colony, it was not 
until about 1910 when everything pointed to a further 
advance in the price of all oil-seeds that special efforts 
were made to secure the adoption of the soybean as a South 
African staple. Previous to this time the prices for soybean 
seed offered little prospect of a remunerative crop except to 
the advantages as a rotation crop.
 “The fi rst trials of soybeans at Cedara, Natal, in 1903 
gave a maximum yield of 920 lb to the acre. It was found 
that imported seed for planting purposes gave very poor 
results whereas local grown seed resulted in satisfactory 
results. In West Africa the fi rst experiments gave from 6 to 8 
bu to the acre, the low yields being due to the low viability 
of the seed. The continued poor germination of imported 
seed in various parts of Africa led to experiments which have 
resulted in the establishing of strains giving very satisfactory 
results. Results from the extensive experiments point to the 
fact that the soybean is adaptable to a wide range of elevation 
and temperature. In general, the climate most suitable for 
corn seemed to furnish the required conditions for soybeans, 
although certain sorts gave most excellent results in the 
tropical conditions in the Gold Coast country. One of the 
greatest diffi culties encountered in the culture of soybeans 
has been the fi nding of a satisfactory method of harvesting.
 “Extensive investigations have been made with all of the 
Governmental Experimental farms in Africa in cooperation 
with English fi rms handling oil and oil-seeds. It was found 
that beans grown in South Africa yield 20 to 22 per cent 
oil, as against 15 to 16.5 for the same varieties grown in 
Manchuria.
 “Egypt: Tests with the soybean have shown that it 
succeeds as a summer crop. Seed was sown the latter part 
of June, and the crop harvested at the end of September. 
When cut for hay nearly 6 tons to the acre were obtained. 
It was found that cattle, sheep and goats ate the fodder, but 
that donkeys and mules would not do so. The following 
yields of seed in pounds per acre were obtained: Manchurian 
[Manchuria?], 1,257; Medium Yellow, 1,596; Elton, 1,061; 
Morse, 1,486.
 “Mauritius: Trials with soybeans have not given very 
satisfactory results. If sown as early as May or June, the 
plants suffer from the effect of cyclones and torrential rains, 
whereas, if sown later in the year, they are liable to attack 
by the ‘haricot fl y’ and to destruction by birds and small 
mammals.”

1556. Piper, Charles V.; Morse, William J. 1923. Soybean 
coffee (Document part). In: Piper and Morse. 1923. The 
Soybean. New York: McGraw-Hill. xv + 329 p. See p. 227-
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28. [1 ref]
• Summary: “When properly roasted and prepared, the dried 
beans of any variety of soybeans make an excellent coffee 
substitute. As such the soybean has been used to a slight 
extent for many years in Europe, especially Switzerland, 
and in the United States. It is recorded that during the period 
of the Civil War the soybean was used rather extensively in 
the southern states as a coffee substitute. For a considerable 
while seedsmen sold the Ito San variety under the names 
Coffee Berry and Coffee Bean. In Japan and southern Russia 
soybean coffee is prepared and put up in small packages for 
the market. This product is ground very fi ne and has much 
the appearance of coffee essence.
 “Prepared as coffee, the soybean gives a liquid of the 
same color and odor as coffee and somewhat the fl avor of 
a cereal beverage. Those fond of cereal drinks pronounce 
the soybean beverage equal to the best of the preparations 
on the market. According to Li Yu Ying and Grandvoinnet 
(1911-1912) the soybean dried and roasted, such as is used 
in Switzerland, has the following composition: Water, 
5.27; cellulose, 4.97; carbohydrates, 34.76; fat, 18.01; total 
materials soluble in water, 49.07.”
 Note 1. This is the earliest document seen (Aug. 2016) 
which states that soybeans were used as a coffee substitute 
during the Civil War in the United States. The source of this 
information is not given–and that is very surprising, since 
Piper and Morse are so careful about citing their sources in 
this book. Why did they omit this citation? Perhaps they had 
heard the story several times but were unable to fi nd an early 
document to prove it.
 Our 30-year search for documentation to verify the 
above statement has been unsuccessful. Soybeans had 
been cultivated in 9 southern states by 1865, however none 
of those states grew a signifi cant acreage of soybeans in 
1909–when soybean acreage statistics were fi rst recorded. 
Therefore its hard to know where to start looking.
 Note 2. This is the earliest English-language document 
seen (Nov. 2012) that uses the term “soybean coffee” to refer 
to soy coffee.
 Note 3. This is the earliest English-language document 
seen (Aug. 2013) that contains the term “soybean beverage” 
which is used to refer to soy coffee.

1557. Piper, Charles V.; Morse, William J. 1923. The 
commercial status of the soybean in Europe (Document 
part). In: Piper and Morse. 1923. The Soybean. New York: 
McGraw-Hill. xv + 329 p. See p. 16-19.
• Summary: “While many earlier attempts had been made 
to introduce the soybean and its products into European 
countries, it was not until about 1908 that the bean received 
serious consideration as a product of economic importance. 
About 1900, however, soybeans were imported by an English 
fi rm as, on account of their being practically free from 
starch, it was thought they would make an excellent food for 

patients suffering with diabetes. Germany and Holland also 
imported small amounts of soybeans for the same purpose 
and many special food products were manufactured by fi rms 
in these countries.
 “Growth of the trade.–Owing to the inferior quality of 
the product received, due principally to the poor shipping 
conditions, the fi rst attempts to introduce the soybean as 
an oil seed were generally unsuccessful. The fi rst large 
importation of beans, 400 to 500 tons, was made in 1907 
by a crusher at Liverpool, the beans being shipped from 
Hankow [China] and delivered at Liverpool at a cost of 
$50.00 per ton. It was found that an oil valuable to soap 
manufacturers could be produced and that the by-products, 
cake and meal, both high in protein, could be utilized by 
manufacturers of mixed feeds.
 “After 1907 importations gradually increased and the 
beans were received in much better condition than those of 
the fi rst trial shipment. At this time also, impetus was given 
to the manufacture of soybean products by a shortage of 
cottonseed and linseed. In February 1908, a cargo of 9,000 
tons of beans was received at Hull, the selling price of the 
beans being $32.00 per ton, C.I.F. It was found by importing 
in cargo lots, the price was lowered to $4.40 per ton. In June 
1909 beans sold for $28.75 per ton but by January 1910 had 
risen to $41.00 per ton.
 “At fi rst England enjoyed the monopoly of trade 
in soybeans. nearly all of the fi rst large importations of 
beans were taken by England where many of the large 
oil mills devoted their plants entirely to the crushing of 
soybeans. Several of these mills conducted series of tests, 
demonstrating the value of the cake, meal and oil.
 “Utilization of the soybean as an oil seed extended 
rapidly to other European countries. The fact that they were 
called beans, prevented them from having a wider market at 
the beginning of the large importations, since in Germany, 
France and Austria, oil seeds were on the free list, but 
beans were subject to a tax. These countries realizing the 
importance of the bean, soon placed it on the free list and the 
monopoly in the trade of soybean products was taken from 
England.
 “Extent of the trade.–The importations of beans from 
Manchuria and Japan soon reached enormous proportions. 
In 1909, 412,757 tons; in 1910, 442,669 tons; and in 1911, 
321,940 tons of beans were imported by European countries. 
That the soybean and its products became important 
competitors of other oil seeds and their products is shown in 
Table 11.
 “Utilization.–The principal use of soybean oil at fi rst 
was in the manufacture of soft soaps, as it was found that the 
oil did not chill easily and was diffi cult to handle in making 
hard soap... However, some European soap manufacturers 
soon claimed to have found a secret process by means of 
which they could utilize the oil in the manufacture of the 
best grades of hard soap. Other uses were found for the oil 
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and it entered largely into the manufacture of butter and lard 
substitutes and edible oil.
 “Soybean cake or meal in the beginning of the trade 
found its largest outlet in Denmark, about 150,000 tons 
having been purchased from English oil mills in 1910. 
The trade in the cake or meal extended rapidly to Sweden, 
Norway, Holland and the northern part of Germany. The 
United Kingdom is not a large user of the bean cake. It is 
however used to a considerable extent by Scotch farmers and 
to a small extent by Irish [from Eire / Ireland] and English 
farmers. The cake manufactured into a fl our, has gradually 
assumed an important place as a foodstuff and as such is 
utilized in many European countries.”

1558. Piper, Charles V.; Morse, William J. 1923. Immature or 
green soybeans (Document part). In: Piper and Morse. 1923. 
The Soybean. New York: McGraw-Hill. xv + 329 p. See p. 
221-22.
• Summary: “When soybeans are from three-fourths to full 
grown, the bean makes a most palatable and nutritious green 
vegetable (Fig. 58). The yellow, brown, and green sorted 
seeds are all excellent for this purpose, being shelled and 
cooked like lima or other green or immature beans. The 
pods are rather tough and not desirable to eat. The beans are 
rather diffi cult to remove but after cooking in the pods for 
about 5 minutes shell out very easily. These beans may also 
be canned the same as green peas or lima beans and make 
an excellent green vegetable. One large canning company 
has successfully canned green soybeans on a commercial 
scale. As they are much cheaper than lima beans and equal in 
quality, this promises to become an important industry.
 “The [percentage] composition of the soybean when 
about full grown [but still green] is as follows: Moisture, 
70.24; protein, 10.53; fat, 5.68; starch, 2.00; sugar, 2.59; 
fi bre, 1.98; ash, 1.92.
 “In preparing for the table, cook the beans until tender, 
changing the water once. Season with salt, pepper, and butter 
or combine with a white sauce made from one cup of milk, 
two tablespoons of fl our, and one tablespoon of butter.”
 A black-and-white photo (fi g. 58) shows green vegetable 
soybeans in their open pods on a white plate. The caption 
reads: “Seeds and pods of the Hahto variety of soybeans, the 
seeds being especially valuable as a green vegetable.”

1559. Piper, Charles V.; Morse, William J. 1923. Natto 
(Document part). In: Piper and Morse. 1923. The Soybean. 
New York: McGraw-Hill. xv + 329 p. See p. 244-45. [1 ref]
• Summary: “Natto, a sort of vegetable cheese prepared 
from soybeans, has long been used by the Buddhists and 
is now used extensively by the Japanese. Although it is 
made throughout Japan, the method of manufacture varies 
somewhat with the locality, the different kinds being 
associated with the place of manufacture such as Tokyo 
natto, Kyoto natto, etc.

 “In preparing natto, the soybeans are boiled in water 
for about fi ve hours to render them exceedingly soft. The 
material while still hot, is wrapped in small portions (about 
a handful) in rice straw and the bundles tied at both ends 
(Fig. 70) are placed in a cellar or room (Fig. 71) heated by 
hot water or charcoal. The room is then closed for about 
24 hours, the temperature ranging from 35 to 40ºC., this 
allowing the cooked beans to ferment in the warm, moist 
atmosphere.
 “Another method is to put the cooked beans in a box 
with cut straw placed over and closed with a lid. The box 
is then placed in a stove for 24 hours at a temperature of 
35 to 40ºC. The fermented product is a thick viscid mass 
having a peculiar but not offensive odor. The amount of natto 
produced is about double the quantity of beans used.
 “Although the moderate heat of the cellar or rooms acts 
for only 24 hours, there is evidently a considerable bacterial 
fermentation. Yabe (1897) [sic, 1894 or 1895] made a 
rather extensive study of the microorganisms and chemical 
composition of natto. This investigator found one species of 
bacillus and three of micrococcus present...
 “In addition to being a highly nutritious food, it is quite 
probable that Natto is more easily digested than the soybean, 
as it is very soft and contains more peptone. The average 
composition of natto is as follows: Water, 61.84%; albumen, 
19.26; fat, 8.17; carbohydrates, 6.09; cellulose, 2.80; ash, 
1.84.
 “Natto is used commonly as a side dish and also as a 
material for confections. It is usually eaten with drops of soy 
sauce.
 A table (p. 245, based on Yabe 1894) compares 
the nitrogenous substances in soybeans and natto made 
from those same soybeans. Unfortunately the table was 
reproduced incorrectly so that most of the values are wrong. 
For the correct values see Yabe 1894, “On the vegetable 
cheese, natto.”
 Photos show (p. 243): (1) About ten Japanese women 
and men sitting on bundles of straw in a room, “packing a 
handful of boiled soybeans into fresh rice straw wrappers 
in preparation of natto.” (2) Two Japanese men in a brick-
walled natto fermenting room. One is looking in through the 
small, low entrance door. Each holds a bundle of the straw 
wrappers.
 Note: This is the earliest document seen (Jan. 2012) in 
which Piper or Morse describe natto.

1560. Piper, Charles V.; Morse, William J. 1923. 
Hamananatto (Document part). In: Piper and Morse. 1923. 
The Soybean. New York: McGraw-Hill. xv + 329 p. See p. 
245. [1 ref]
• Summary: “Hamananatto, a kind of vegetable cheese 
prepared from soybeans, is manufactured principally in the 
central provinces of Japan. Although prepared much like 
miso and natto, it has a somewhat different fl avor and texture 
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from either of these. It has an agreeable salty taste and a 
peculiar odor somewhat resembling that of the fresh crust of 
brown bread. The soybeans composing it form no compact 
mass and are of a brown color with a thin layer of a salty 
taste and a somewhat sticky consistency.
 “In preparing Hamananatto the soybeans are thoroughly 
washed, boiled to softness, spread on straw mats and mixed 
with wheat fl our (6 liters of fl our to 10 liters of soybeans). 
Molds soon develop, after which the mixture is exposed to 
direct sunlight for 3 days, probably to kill the fungi, and then 
is put in fl at tubs. After about 12 days some salt and ginger 
are added. The entire mass is then kept in tubs under pressure 
for about 30 days.
 “Sawa [1902, citation not in bibliography] in his 
investigations found that at least three different kinds 
of bacteria are present in this product. According to this 
investigator [Sawa] Hamananatto has the following 
composition [sic, composition of dry matter only]: 
Albuminoid nitrogen 3.57%. Fat 3.44%. Fiber 6.87%. 
Total carbohydrates, excluding cellulose 8.40%. Total ash, 
including salt added 18.54%. Moisture of fresh sample 
44.73%.”
 Note: This is the earliest document seen (Nov. 2011) in 
which Piper or Morse describe Hamananatto [Hamanatto].

1561. Piper, Charles V.; Morse, William J. 1923. Yuba 
(Document part). In: Piper and Morse. 1923. The Soybean. 
New York: McGraw-Hill. xv + 329 p. See p. 246-47.
• Summary: “When soybean milk is boiled, a fi lm forms on 
the surface. This fi lm, known as yuba, has been prepared 
since ancient times in China and Japan, and is a very popular 
foodstuff. It is very brittle and is sold in sticks, sheets, or 
small fl akes. In cooking, yuba is used as a wrapper, cut into 
ribbons, or small pieces and either fried or used in soups.
 “In the preparation of yuba, soybean milk of the best 
quality is boiled for about one hour in a copper pan over 
a slow fi re. A small quantity of auramine [a bright yellow 
ketonimine dye] is added which tends to produce a thick 
fi lm. The fi lm is removed from the milk by passing a stick 
underneath the surface, the fi lm thus hanging on in two-fold 
(Fig. 72). It is dried slowly on a galvanized net over charcoal 
fi re, resulting in a thin yellowish sheet.
 “The best quality of yuba is glossy and of a cream-
yellow color. The fi rst fi lm is the best and the quality of the 
succeeding fi lms gradually becomes inferior.
 “The milk obtained from 3 lb. of beans is said to 
produce about thirty sheets of yuba. The [rather thick, 
semisolid] residue of the milk after the fi lms are removed is 
still rich in nutrients, and is used mostly for food. It may also 
be used as animal feed.
 “Yuba is valued chiefl y on account of its high content 
of protein. It consists mainly of albuminoids and fat. The 
composition of yuba is shown in the following table” 
[Sources: Oshima / Nagao]: Water 18.31 / 22.85. Protein 

49.65 / 51.60. Fat 18.00 / 15.62. Carbohydrates 11.82 / 7.31. 
Ash 2.22 / 2.82. Note: The source of the information from 
Nagao is not cited.
 A photo (p. 246) shows “the boiling of soybean milk in 
copper pans over a mild fi re in the manufacture of yuba.” 
About 25 sheets of yuba are hanging in two-fold over sticks 
several feet or more above the pans.
 Note 1. This is the earliest known photo of yuba 
being made commercially. It may well have been taken by 
Frank N. Meyer during one of his early trips as a USDA 
agricultural explorer to Japan or China.
 Note 2. This is the earliest known practical and useful 
description of how yuba is made on a commercial scale.
 Note 3. This is the earliest document seen (Oct. 2012) in 
which Piper or Morse describe yuba.

1562. Piper, Charles V.; Morse, William J. 1923. Photographs 
and illustrations (Document part). In: Piper and Morse. 1923. 
The Soybean. New York: McGraw-Hill. xv + 329 p.
• Summary: Photos show: (Fig. 1) Typical soybean plant 
(p. 1). (2) Plant of wild soybean (p. 2). (3) A fl eet of junks 
engaged in carrying soybeans to Newchwang, Manchuria, 
from different points in the interior, taking away bean oil 
and bean cake to other places * (p. 6). (4) Soybeans in sacks 
brought to a bean center by horses in winter in Manchuria 
(p. 8). (5) Chinese bean cart loaded with beans in wicker 
containers in Manchuria (p. 8).
 (6) Type of cart and method of hauling soybeans with a 
horse in Manchuria (p. 10). (7) Manchurian farmers hauling 
the bean crop to market in winter on sleds (p. 10). (8) Plants 
of a soybean variety from India (p. 38). (9) Plants of the 
wild soybean from Soochow, China, grown at the Arlington 
Experimental Farm, 1908 (p. 38). (Fig. 15) Soybeans grown 
on the edges of a rice fi eld in southern China * (p. 58).
 (16) A man in a fi eld of the Peking variety of soybean 
grown in rows and cultivated (p. 61). (17) A broadcast fi eld 
of soybeans showing how weeds have overrun the fi eld (p. 
61). (18) The ordinary grain drill furnishes a most convenient 
method of seeding in rows or broadcast (p. 63). (19) 
Soybeans and corn grown in alternate rows for pasturage; 
a man in a hat stands between the rows (p. 65). (20) The 
roots of a soybean plant, showing abundant development of 
nodules (p. 66).
 (21) A man standing in a plat of soybeans without 
inoculation (in the foreground) and an adjacent plat which 
had been inoculated, in the background (p. 67). (22) A man 
seated on a cultivator pulled by two horses doing the last 
cultivation on a fi eld of soybeans (p. 79). (23) Soybeans and 
sorghums grown in mixture for forage purposes (p. 80). (24) 
A fi eld of soybean and Sudan grass grown in mixture for hay 
(p. 81). (25) A fi eld of soybeans and corn grown in the same 
row for ensilage (p. 82).
 (26) Soybean hay on frames. Under favorable weather 
conditions, hay can be successfully cured in this manner (p. 
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86). (27) A fi eld of mature soybeans ready to cut for seed 
(p. 90). (28) Harvesting soybeans for seed with a bunching 
attachment on the mower (p. 90). (29) Self-rake reaper used 
in cutting soybeans for seed (p. 91). (30) Soybeans cut for 
seed with binder and soybeans placed in shocks for curing 
(p. 92).
 (31) The ordinary gasoline threshing outfi t which may 
be used in threshing soybeans (p. 92). (32) A special bean 
harvester used in gathering the soybean seed from the 
standing mature plants and also cleaning it (p. 94). (33) A 
special bean harvester by which the plants are cut, thrashed, 
and cleaned (p. 94). (34) A special soybean harvester used 
to gather soybean seeds from the standing mature plants, 
and which can be adjusted to level or ridged cultivation. 
On one side is written “The Little Giant Bean Harvester,” 
manufactured by Hardy & Newsom, La Grange, North 
Carolina (p. 95). (35) Method of storing soybean seed 
awaiting shipment in Manchuria. The beans in sacks are 
stacked under Chinese mats (p. 98).
 (37) Pasturing a corn and soybean mixture with sheep 
(p. 133). (38) Thrashing soybeans from the fi eld and baling 
the straw (p. 141). (39) The larger plant is the Guelph or 
Medium Green which is very pubescent, while the smaller 
plant is a nearly smooth variety from Japan (p. 149). (40) 
Pods of soybeans showing the range in size and shape 
(natural size; p. 151).
 (41) Seeds of the most important varieties of soybeans 
now grown in the United States showing the wide range 
in size and shape of seed. The name of each of the 20 
varieties is given. A side view and a ventral view of each 
pair of seeds is given (p. 152). (42) Seeds of a black and 
white variety (Widower) from Korea. The white is due to 
the splitting of the outer later of the testa. A side view of 
six varieties is shown (p. 155). (43) A fi eld of the Biloxi 
soybean, which requires a long season to mature (p. 163). 
(44) A man standing in a fi eld of the Virginia variety of 
soybeans (p. 170). (45) Seeds of a natural soybean hybrid 
showing peculiar types of coloration (p. 175). (46) Pods of 
soybeans, hairy and smooth (p. 176). (47) A sterile soybean 
plant obtained from a natural hybrid (p. 176). (49) Seeds 
of an artifi cial soybean hybrid, showing peculiar types of 
coloration (p. 181). (56) An old style Chinese oil bean press, 
Manchuria (p. 195). (57) Coolies at Newchwang, Manchuria, 
carrying loads of soybeans from the junks to big stacks, 
where they are kept until the factory needs them for oil 
manufacture * (p. 196). (58) “Seeds and pods of the Hahto 
variety of soybeans, the seeds being especially valuable as 
a green vegetable” (p. 222). (59) Baskets of sprouted, small 
yellow soybeans and sprouted mung beans * (p. 226). (60) 
Men making soymilk, working with machinery with which 
the soybeans are ground and the milk strained. Note the 
2 grinding stones and the cloth strainers suspended from 
the ceiling over the tub. The cabinet with rack for bottles 
is noted in the background (p. 228). (61) Motor stone mill 

for grinding soybeans in preparing tofu with brass water 
tank (A), funnel reservoir (B), stones (C), and brass guard 
(D) (p. 229). (62) Delivery coolies holding baskets full of 
bottles showing the way soybean milk is delivered by the 
factory in Changsha, China (p. 231). (76) A courtyard fi lled 
with large earthenware containers with cone-shaped wicker 
tops for ripening soy sauce mash [in Ichang (I-ch’ang or 
Yichang), Hupe / Hupeh / Hubei province, China]; a small, 
strong basket is placed into each, with its rim just above the 
surface of the mash. The soy sauce collects or accumulates 
in each basket and is then dipped out, ready for consumption 
* (p. 251). (77) A man standing next to an iron cauldron in 
which soybeans are boiled for the manufacture of soy sauce 
(p. 252). (79) Fermenting room for yeast and soybeans in 
preparation of soy sauce (p. 253). (80) Rows of pots with 
cone-shaped wicker lids fi lled with soybean and wheat 
mixture for soy sauce * (p. 254). (81) A box press in which 
sacks of fermented soybeans are placed for pressing out the 
liquid forming soy sauce * (p. 254). (82) A man next to a 
kettle for boiling the soy sauce. After it is boiled, the sauce is 
ready to be placed in kegs at left side (p. 255). (83) Rows of 
soybean sauce in jars ready for shipment (p. 255). (84) Root 
of a soybean plant showing rootknot caused by the nematode 
(Heterodera radicicola) (p. 285).
 Note: * means photo by Frank N. Meyer in China or 
Manchuria.
 Illustrations (line drawings) show: (Fig. 48) Flower of 
the soybean enlarged. Front view. Side view. Parts of the 
corolla, standard, wing, one of the keel petals. Stamens. Pistil 
(p. 177). Figures 50-55, from Kondo (1913) are described at 
Kondo.
 Maps show where the soybean is extensively and 
successfully grown in: (Fig. 10) The Orient (p. 51). (11) 
North and South America (p. 52). (12) Europe and Africa (p. 
53). (13) A map of Manchuria shows the soybean districts 
and seed production of different localities (p. 56). (14) 
An outline map of the United States shows the areas with 
shading to which the soybean is especially adapted as to 
varieties and purposes (p. 57).
 A diagram (Fig. 36, p. 129) shows the various ways in 
which the plants and seeds of soybeans are utilized. Level 2: 
The fi rst two categories are seeds and plants.
 Level 3: Under seeds: Food products, oil, and meal. 
Under plants: Hay, ensilage, soiling.
 Level 4: Under food products: green beans and dry 
beans. Under oil: Glycerin, explosives, enamels, varnish, 
food products, waterproof goods, linoleum, paints, soap 
stock, celluloid, rubber substitute, printing inks, lighting 
[illumination], lubricating. Under meal: Human food, stock 
feed, fertilizer. Under forage: Hay, ensilage, soiling.
 Level 5: Under green beans: Green vegetables, canned, 
salads. Under dried beans: Soy sauce, boiled beans [from 
whole dry soybeans], baked beans [whole], soups, coffee 
substitute, roasted beans, vegetable milk, breakfast foods. 
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Under soap stock: Soft soaps, hard soaps. Under oil–food 
products: Butter substitute, lard substitutes, edible oils. salad 
oils. Under meal–human food: Breakfast foods, diabetic 
foods, fl our, infant foods, macaroni, crackers, [soy] milk.
 Level 6: Under dried beans–vegetable milk: Cheese, 
condensed milk, fresh milk, confections, casein. Under 
meal–human food–fl our: Bread, cakes, muffi ns, biscuit.
 Level 7: Under cheese: Fresh, dried, smoked, fermented.

1563. Piper, Charles V.; Morse, William J. 1923. Soybean 
fl our (Document part). In: Piper and Morse. 1923. The 
Soybean. New York: McGraw-Hill. xv + 329 p. See p. 222-
25, 266-73.
• Summary: “Soybean fl our, though not as yet a common 
commodity, has been used for many years in America and 
Europe in invalid dietetics. This fl our which is made by 
grinding either the whole beans or the press cake remaining 
after the oil has been removed from the bean, is becoming an 
important article of food in America and European countries 
as it is of high food value and can be used as one of the 
ingredients of many palatable and nutritious dishes.
 “Utilization and products.–”Extensive investigations 
have been conducted by the United States Department of 
Agriculture and Domestic Science Schools relative to the 
utilization of soybean fl our. It has been found that this fl our 
can be successfully used as a constituent for bread, muffi ns, 
biscuits, crackers, macaroni, and in pastry. In these various 
food products about one-fourth soy fl our and three-fourths 
wheat fl our have been found to be the proper proportion. In 
some of the pastry products, however, as much as one-half 
soy fl our can be used. It will be found that in several dishes, 
as soybean mush, soy fl our can be used entirely.
 “In the United States soybean fl our in on the market, 
being put up like ordinary cereal fl ours; also in special 
packages for invalids. In England, manufacturers have 
placed on the market a so-called ‘soya fl our’ which is 25 per 
cent. soybean fl our and 75 per cent. wheat fl our. This soya 
fl our is being used by bakers in making a soy bread which 
is very palatable and is extensively used by the English 
bakers. A similar fl our is said to have been manufactured 
in Holland for 25 years. Soya biscuits and crackers are also 
manufactured from this fl our and constitute articles of export 
from England.
 “German millers have been experimenting to some 
extent with soy fl our in making brown bread by mixing with 
rye fl our... Soybean fl our enters largely as a constituent in 
many of the so-called diabetic breads, biscuits, and crackers 
manufactured as food specialties. It also is utilized in the 
manufacture of breakfast foods and can be used in the 
preparation of vegetable milk and bean curd.
 “Composition and value for invalids.–The soybean 
contains at the most but a slight trace of starch, and extensive 
experiments in American and Europe indicate that value of 
the bean and its products as the basis of foods for persons 

requiring a low starch diet.”
 A table (p. 224, from the USDA Bureau of Chemistry) 
compares the composition of two types of soybean fl our 
(made from whole soybeans, or from soybean cake), wheat 
fl our, corn meal, rye fl our, Graham fl our, and whole wheat 
fl our. The two types of soybean fl our contain by far the most 
protein (39.56% and 47.30% respectively), followed by 
Graham fl our (12.60%) and whole wheat fl our (12.00%). 
The two soybean fl ours also contain the least carbohydrates 
(26.63% and 33.85%).
 Also summarizes research on: (1): The value of soybean 
fl our for feeding infants and young children; (2) The nutritive 
value and digestibility of soybean fl our.
 Thirty-one recipes for soy fl our are given on pages 266-
73.

1564. Piper, Charles V.; Morse, William J. 1923. 
Composition of the soybean: Carbohydrates (Document 
part). In: Piper and Morse. 1923. The Soybean. New York: 
McGraw-Hill. xv + 329 p. See p. 109-12. [14 ref]
• Summary: “Many investigators have studied the nitrogen-
free extract of the soybean from various points of view. In 
many cases, the published analytical data are somewhat 
confl icting. The soybean has a variety of carbohydrates, 
altogether amounting to from 22 to 29 per cent., depending 
on the variety and maturity of the bean. The most complete 
quantitative separation of the carbohydrates existing in the 
soybean has been made by Street and Bailey (1951).
 “Considerable differences of opinion have existed 
among investigators with regard to the presence of starch in 
soybeans.” Some found none, whereas others found small 
amounts. “Japanese chemists have not identifi ed starch in the 
native soybean. Undoubtedly the discrepancies relative to 
starch content have been due to the maturity of the beans or 
rather the method in which they are allowed to mature.” Harz 
(1885) found that mature soybeans generally contain little or 
no starch.
 “Thoroughly mature seed of sixteen varieties of 
soybeans grown quite generally throughout the United States 
were submitted by the authors to Dr. Albert Mann of the 
United States Department of Agriculture for investigation 
as to starch content. Dr. Mann reported that in all cases 
where starch reaction was obtained, it appeared upon the 
inner (approximate) surfaces of the two cotyledons. It 
was intensest at the middle part of the line of separation 
and extended immediately under or behind the epidermal 
layer of these two surfaces. In the majority of cases only a 
trace of starch extended back into the thicker portion of the 
cotyledons, that is, midway the inner and outer surfaces. One 
variety, the Hahto, showed a distribution of starch throughout 
most of the cotyledon, although the color reaction was 
nowhere intense. No starch was found in the seed coats of 
any of the varieties and only a mere trace in the embryos. It 
will be noted in the following table that those varieties with 
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black or brown seed coats (with the exception of the Black 
Eyebrow variety) are practically starch free while a general 
tendency toward relatively high starch content is exhibited 
by the yellow-seeded sorts.”
 Table 45, titled “Starch content of commercial varieties 
of soybeans in the United States” (p. 111), has three columns: 
Variety, seed color, and amount of starch, as follows: 
Peking, black, no starch. Virginia, brown, no starch. Wilson, 
black, no starch or merest trace. Biloxi, brown, trace. Early 
Brown, brown, small amount. Hollybrook, straw yellow, 
small amount. Guelph, green, small amount. Midwest, straw 
yellow, thin area covering 3/4 of inner surface. Ito San, straw 
yellow, similar to Midwest but the areas heavier in starch. 
Manchu, straw yellow, strong starch areas in inner surface 
of each cotyledon. Mammoth, straw yellow, decided starch 
band on inner surface of each cotyledon. Black Eyebrow, 
black and olive, pronounced starch band on inner surface 
of each cotyledon. Hahto, olive yellow, starch grains more 
or less through the cotyledons. Chiquita, straw yellow, 
very strong starch band on inner side of each cotyledon. 
Haberlandt, straw yellow, very strong starch bands on inner 
side of each cotyledon. Tokio, olive yellow, strongest starch 
reaction of all varieties tested. Easy Cook [Easycook], 
straw yellow, decided starch bands on inner surface of each 
cotyledon; more or less starch to outer side of cotyledons 
also; starch more or less distributed through the tissue of the 
bean.

1565. Piper, Charles V.; Morse, William J. 1923. Soybean 
varieties: Size and weight of seeds. Color of seeds 
(Document part). In: Piper and Morse. 1923. The Soybean. 
New York: McGraw-Hill. xv + 329 p. See p. 152-55. [14 ref]
• Summary: A full-page black-and-white photo (fi g. 41, 
p. 152) shows the “Seeds of the most important varieties 
of soybeans now grown in the United States showing 
wide range in size and shape of seed.” The varieties are: 
Mammoth, Hollybrook, Haberlandt, Manchu, Medium 
Yellow, Mikado, Ito San, Chiquita, Lexington, Hahto, Tokio, 
Guelph, Biloxi, Early Brown, Virginia, Barchet, Black 
Eyebrow, Wilson-Five, Peking, Ebony.
 “None is truly globose, but this shape is closely 
approximated by some varieties. Others are much 
compressed. The great majority, however, are elliptic in 
outline, the thickness less than the breadth.
 “The size and weight of the seeds vary considerably, the 
lowest weight per hundred seeds being 4.3 grams and the 
highest 21.2 grams. Soybean seeds weigh about 60 lb. to the 
bushel and this weight is recognized as standard throughout 
the United States. In Manchuria the weight per bushel is 
usually 40 lb.”
 Table 69 (p. 154) show the “Number of seeds per bushel 
and weight in grams of 100 seeds of the most important 
varieties.” Mammoth 132,480 / 21.2. Hollybrook 175,680 
/ 17.3. Haberlandt 141,120 / 20.4. Manchu 140,160 / 20.0. 

Ito San 171,840 / 15.7. Midwest 261,120 / 10.6. Chiquita 
274,560 / 10.4. Tokio 142,080 / 19.3. Guelph 148,000 / 19.0. 
Biloxi 112,000 / -. Hahto 75,000 / -. Early Brown 170,000 / 
-. Virginia 249,600 / 11.6. Jet 340,000 / -. Barchet 644,160 
/ 4.3. Black Eyebrow 147,840 / 19.1. Tarheel 164,000 / -. 
Arlington 306,240 / 9.0. Peking 348,480 / 7.8. Wilson-Five 
327,360 / 9.8. Ebony 345,000 / -. Lexington 215,000 / -.
 “Color of seeds: Most varieties of soybeans have 
unicolored seeds in the following colors: Straw yellow, olive 
yellow, green, olive, brown, and black, the last really a dark 
violet. Straw-yellow seeds are in some varieties very pale, 
especially when old, and are sometimes erroneously called 
white, but no truly white seeds are known in soybeans... 
Bi-colored seed occurs in but few varieties... Some varieties 
have their seeds brindled brown and black, the two colors 
somewhat concentrically arranged... The hilum or seed 
scar may be of the same color as the seed coat... In a few 
varieties, as in Ito San, there is a minute brown spot on the 
micropyle which is diagnostic.”
 A quarter-page photo (fi g. 42, p. 155) shows the “Seeds 
of a back and white variety (Widower) from Korea.” The 
white is due to the splitting of the outer layer of the testa.

1566. Piper, Charles V.; Morse, William J. 1923. Tables 
(Document part). In: Piper and Morse. 1923. The Soybean. 
New York: McGraw-Hill. xv + 329 p.
• Summary: Tables: (1) Acreage, production and yield of 
soybean seeds in the United States. Gives statistics for each 
for 1918, 1919, and 1920 for 14 states, other, and total. The 
states are listed in descending order of soybean acreage in 
1921, as follows: North Carolina, Virginia, Alabama, Illinois, 
Ohio, Kentucky, Missouri, Tennessee, Wisconsin, Indiana, 
Georgia, Pennsylvania, South Carolina, Mississippi.
 (2) Estimates of soybean production of Manchuria for 
various years (in million tons): 1906 = 0.6. 1907 = 0.6 to 0.9. 
1908 = 1.150. 1909 = 1.150. 1910 = 1.4. 1913 = 1.2 1921 = 
4.52.
 (3) Cost of production of soybeans per acre in 
Manchuria, 1910. (4) Monthly capacity of steam oil mills 
at Newchwang, Manchuria, 1917. (5) Export of soybeans, 
bean cake, and bean oil from the principal ports of South 
Manchuria, 1909 to 1913, inclusive. (6) Five-year averages 
(1897-1919, inclusive) of acreage, production, and yield per 
acre of soybeans in Japan. (7) Amount and value of soybeans 
imported by Japan. (8) Importations of soybean cake and 
bean oil into Japan. (9) Quantity and value of exports of 
soybeans and soybean oil from Japan to foreign countries, 
1913 and 1914.
 (10) Quantity and value of exports of miso (bean cheese) 
and shoyu sauce, 1903 to 1907, inclusive. (11) Quantity 
and value of imports of soybeans, bean cake, and bean 
oil by European countries, 1912 to 1914, inclusive. (12) 
Comparative prices per ton of cottonseed and soybeans in 
European markets, 1911 to 1914, inclusive. (13) Quantity 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    741

© Copyright Soyinfo Center 2021

and value of soybeans, soybean cake, and soybean oil 
imported into the United States, 1910 to 1920, inclusive. (14) 
Quantity of imports of soybeans in the world’s trade, 1920-
1919 inclusive. (15) Quantity of imports of soybean oil in the 
world’s trade, 1910-1919 inclusive. (16) Quantity of exports 
of soybean oil in the world’s trade, 1910-1919 inclusive. (17) 
Quantity of exports of soybeans in the world’s trade 1910-
1919 inclusive. (18) Acre yields of seed and hay of soybeans 
at different dates of planting at Arlington Farm, Virginia. 
(19) Yields of soybeans variously spaced.
 (20) Acre yields of soybean hay and seed when planted 
at different rates. (21) Germination of soybeans at different 
depths of planting at Arlington Farm, Virginia. (22) Infl uence 
of nodules on the composition of seed. Michigan Experiment 
Station. (23) Effect of various nitrogenous fertilizers on the 
yield of soybeans. Massachusetts Experiment Station. (24) 
Effects of different phosphatic fertilizers with and without 
lime. Rhode Island Experiment Station. (25) The infl uence of 
different potash salts on yields of soybeans. Massachusetts 
Experiment Station. (26) Effects of different kinds of lime 
on the yield of soybeans. Massachusetts Experiment Station. 
(27) Effect of fertilizers on soybeans. Delaware Experiment 
Station. (28) Composition of hay of Mammoth soybean at 
different stages of development. Arlington Farm, Virginia. 
(29) Comparison of the loss in moisture in 10-lb. samples 
of green forage of ten varieties of soybeans when air dried. 
Arlington Farm, Virginia.
 (30) Tons of soybean hay to the acre at different 
experiment stations in the United States. (31) Bushels of 
soybean seed to the acre at different experiment stations in 
the United States. (32) Relative yields of straw to seed in 
different varieties of soybeans. Ohio Experiment Station. 
(33) Viability of soybean seed. (34) Proportions of stems, 
leaves, and pods. (35) Nutritive constituents contained 
in each part of the soybean plant. After Lechartier. (36) 
Composition of the different parts of the soybean plant at 
different stages of growth, at Arlington Farm, Virginia. 
(37) Total weights of mineral materials in 1,000 kilos of 
dry forage. After Lechartier. (38) Mineral Materials in 
1,000 kilos of dry forage. After Joulie. (39) Percentages of 
nitrogen, phosphoric acid and potash contained in different 
parts of the soybean plant at different stages of growth, at 
Arlington Farm, Virginia.
 (40) Composition of soybean seed compared with that 
of other legumes. (41) Composition of common American 
varieties of soybeans. (42) Percentage composition of 
the different parts of soybean seed. After Lechartier. (43) 
Percentage composition and comparison of the amino 
acids of the protein of the soybean and of cow’s milk. (44) 
Percentage composition of the nitrogen-free extracts of the 
soybean. (45) Starch content of commercial varieties of 
soybeans in the United States. (46) Maximum, minimum, 
and average of the more important constants of soybean oil 
from 48 varieties, compared with those of other well-known 

oils. (47) Comparison of the more important constants 
of soybean oil by different observers. (48) Constants for 
soybean oil. (49) Composition of the ash of the soybean 
seed. After Pellet.
 (50) Mineral content of the soybean seed compared with 
those of cowpea, navy bean, and peanut. (51) Oil content 
of soybeans gathered at various stages of maturity. (52) Oil 
content of soybeans as affected by partial defoliation. (53) 
Oil content of soybeans as affected by partial removal of 
very young seed pods. (54) Oil content of soybeans of large 
and small size seed from the same plant. (55) Oil content 
of soybeans planted at intervals of two weeks in 1911, at 
Arlington Farm, Virginia. (56) Varietal differences in the 
oil content of soybeans grown at Arlington Experiment 
Farm, Virginia, in 1907, 1908 and 1910. (57) Oil content of 
soybeans grown under different environmental conditions. 
(58) Oil and protein content of soybean varieties grown 
under different environmental conditions. (59) Fertilizing 
constituents of soybeans contained in crop and roots on one 
acre. Connecticut (Storrs) Experiment Station.
 (60) Yields of hay of different legumes and content of 
fertilizing ingredients. Michigan Experiment Station. (61) 
Fertilizing constituents of soybeans cut at different stages 
of growth. Arlington Farm, Virginia. (62) Data and results 
of soiling experiments with milch cows. Iowa Experiment 
Station. (63) Soybean soiling experiment with milch cows, 
Pennsylvania Experiment Station. (64) Analyses of soybean, 
soybean and corn, and corn silages. (65) Digestibilities of 
soybean and other silages. (66) Digestible nutrients in 100 
lb. of air-dry substance. (67) Digestible nutrients in 100 lb. 
of soybean straw and in other roughages. (68) Fertilizing 
constituents of soybean straw compared with those of wheat, 
oats, barley, and rye. (69) Number of seeds per bushel and 
weight in grams of 100 seeds of the most important varieties.
 (70) Results of planting a single variety of soybean 
at different dates. Vienna, Austria, 1877. (71) Results of 
planting different varieties of soybeans at different dates at 
Knoxville, Tennessee. (72) Life period of soybean varieties 
grown at the Arlington Experimental Farm, Virginia, for 
eight seasons. (73) Life periods of American varieties of 
soybeans grown at Sabour, India, 1911 (from Woodhouse 
and Taylor, 1913). (74) Life period of soybean varieties 
planted at intervals of two weeks in 1911 at the Arlington 
Experimental Farm, Virginia. (75) Behavior of fl ower color 
in natural hybrids. (76) Behavior of pubescence colors in 
natural hybrids. (77) Behavior of amount and colors of 
pubescence in an artifi cial hybrid. (78) Behavior of the color 
of pods in natural hybrids. (79) Behavior of seed colors in 
natural hybrids.
 (80) Soybean crosses in the study of seed color. (81) 
Behavior of cotyledons in natural hybrid selections. (82) 
Behavior of cotyledons in soybean crosses. (83) Variations 
in the cooking qualities of seed of different varieties of 
soybeans. (84) Consumption of vegetable oils by the soap 
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industry in the United States. (85) Consumption of vegetable 
oils in the production of lard substitutes and oleomargarine 
in the United States (incl. coconut oil, cottonseed oil, peanut 
oil, soybean oil, and corn oil). (86) Composition of soybean 
cake, meal, and other important oil feeds. (87) Two 17-week 
comparisons of soybean meal with other supplements for 
fattening pigs. (88) Growth and nitrogen elimination of 
chicks fed varying amounts of meat scrap or soybean meal 
or both, in addition to a corn ration. (Indiana Experiment 
Station). (89) Comparison of the digestibility of soybean 
meal and other oil meals.
 (90) Digestion coeffi cients of soybean meal obtained 
with sheep. Massachusetts Experiment Station. (91) 
Fertilizing constituents of soybeans, soybean meal, and 
cottonseed meal. (92) Analyses and calories of soybeans 
compared with those of other legumes and foods. (93) 
Composition of soybean fl our in comparison with wheat 
fl our, corn meal, rye fl our, graham fl our, and whole wheat 
fl our. (94) Composition of the sprouts from the soybean and 
mung bean. (95) Composition of soybean milk compared 
with cow’s milk. (96) Yields of bean curd obtained from 
different varieties of soybeans. (97) Compositions of tofu 
and tofu products. (98) Nitrogenous substances in natto. (99) 
Composition of hamananatto. After Sawa.
 (100) Composition of yuba. (101) Composition of red 
and white miso. (102) Composition of shoyu or soy sauce. 
(103) Composition of soybeans of the same variety dried, 
soaked, and roasted.

1567. Piper, Charles V.; Morse, William J. 1923. Soybean or 
vegetable milk (Document part). In: Piper and Morse. 1923. 
The Soybean. New York: McGraw-Hill. xv + 329 p. See p. 
228-33.
• Summary: Contents: Introduction. Preparation of 
soybean milk. Composition of soybean milk. Residue 
from manufacture of vegetable milk [okara]. Utilization of 
vegetable milk. Condensed vegetable milk, Vegetable milk 
powder. Fermented vegetable milk.
 The section titled “Residue from manufacture of 
vegetable milk” states: “After separating the milk from 
the solid material, the residue is still very rich in nutritive 
substances. According to Bloch (1907) and Li Yu Ying 
(1911-12) this material contains no trace of starch. Bloch 
(1907) gives the following composition of this vegetable 
milk residue: Water, 88.75, nitrogen, 0.248; ash, 0.36, fat, 
0.04; and other substances, 10.85 per cent.
 Note: This is the earliest English-language document 
seen (June 2013) that uses the term “vegetable milk residue” 
to refer to okara.
 “Utilization of Soybean Milk: Vegetable milk has rather 
a strong characteristic taste and odor, somewhat suggesting 
malt. These may be masked by the addition of a small 
quantity of coumarin or vanillin. Vegetable milk may be used 
the same way as cow’s milk. In China this milk is drunk by 

the Chinese in the early morning with some sugar added. It is 
also eaten as a thin broth with salted pickles. Vegetable milk 
is extensively used throughout China for infant feeding. In 
many of the cities and towns of China, factories are engaged 
solely in the manufacture of vegetable milk. This milk which 
is bottled is delivered (Fig. 62) each morning to regular 
customers.
 “Investigations in America and Europe with vegetable 
milk indicate that it may be successfully used in place 
of cow’s milk in numerous preparations. The milk has 
been used with good results in bread, cakes, in creaming 
vegetables, in custards, in chocolate or cocoa, and in milk 
chocolate. In special therapeutic cases, vegetable milk has 
been used successfully in place of animal milk and is said to 
rank closely to mother’s milk in infant feeding. If allowed to 
remain in a warm place, the milk becomes sour, like animal 
milk, and in that form may be employed just as is sour milk 
or buttermilk. Various ferments may be also used to bring 
about this condition.
 “The milk made from the soybean also serves as a check 
on the very prevalent summer diarrhea common to children. 
Sinclair (1916) experimented on babies, who had various 
ailments, and found that soybean milk brought improvement 
in the great majority of cases, curing diarrhea and intestinal 
disturbances. It was also found that the milk was easily 
digested and easily excreted.”

1568. Piper, Charles V.; Morse, William J. 1923. Soybean 
bran (Document part). In: Piper and Morse. 1923. The 
Soybean. New York: McGraw-Hill. xv + 329 p. See p. 225-
26.
• Summary: “According to Bowers (1919) the bran of the 
soybean can be separated by milling more easily and more 
completely than can the bran of wheat. The bran makes up 
about 8 per cent. of the soybean and is composed chiefl y of 
crude fi ber and nitrogen free extract. The crude fi ber amounts 
to about 37 per cent. and the nitrogen free extract to about 43 
per cent.
 “Experiments with the bran show that the nitrogen free 
extract, including the hemicelluloses and the waxes, is about 
84 per cent. digestible, which is much less than that of the 
whole bean. This is judged to be on account of the large 
amount of waxes in the nitrogen-free extract of the bran. 
A diet consisting of well cooked soybean bran appeared to 
have no ill effects. No noticeable amount of gas indicating 
fermentation, as is the case with navy bean bran, was noticed 
with the soybean bran.
 “The calcium oxide content of the bran was found to be 
0.8 per cent. and the phosphorous pentoxide content, 0.27 
per cent. No salicylic acid was found in the bran, and no 
hydrogen cyanide or cyanates in the samples tested. There 
was no trace of tannin in the bran and only a slight trace of 
alkaloids.”
 Note: This is the earliest English-language document 
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seen (June 2013) that uses the term “soybean bran” to refer 
to soy bran.

1569. USDA Bureau of Plant Industry, Inventory. 1923. 
Seeds and plants imported by the Offi ce of Foreign Seed and 
Plant Introduction during the period from April 1 to May 31, 
1920. Nos. 49797 to 50647. No. 63. 99 p. March.
• Summary: Soy bean introductions: Soja max (L.) Piper. 
Fabaceæ. (Glycine hispida Maxim.)
 49828-49833. “From Yokohama, Japan. Beans presented 
by Robert Fulton & Co. Received April 2, 1920. Quoted 
notes by Mr. Fulton:
 “49828. ‘Kuro mame (black soy bean).’
 “49829. ‘Kuro Teppo mame (round, middle-late, black 
soy bean).’
 “49830. ‘Nakate mame (middle-late, white soy bean), 
seed larger than Wase mame.’
 “49831. ‘Okute mame (late white soy bean).’
 “49832. ‘Shiro daizu (white soy bean).’
 “49833. ‘Wase mame (summer bean), small seeded early 
white.’
 “49834. From Aizu Wakamatsu, Japan. Beans presented 
by Rev. Christopher Noss. Received April 2, 1920. ‘Ogon 
daizu (golden soy bean).’ (Noss.)
 “The oil of the bean is used for frying, as a butter 
substitute, for lubricating, for water-proofi ng clothes, 
for medicine, and in the manufacture of soap, candles, 
guncotton, and artifi cial rubber. The residue after the oil 
has been extracted has been used for cattle feed, but is now 
mixed with wheat fl our for food purposes. The entire bean 
is slightly roasted, pulverized [to make kinako], and mixed 
with fl our to make light cakes and to give fl avor to boiled 
rice; it is cheaper and more nutritious than fl our. (Adapted 
from Parry, Travel Sketches, Japan Advertiser, January 25, 
1920.)’
 “49911/49921. From Techow, Shantung, China. Seeds 
presented by Miss Alice Reed through Prof. Henry Conrad, 
Grinnel College, Grinnel, Iowa. Received April 21, 1920. 
Quoted notes by Miss Reed.
 “49918-49920.
 “49918. ‘Black bean.’
 “49919. ‘Yellow bean.’
 “49920. ‘Large green bean.’
 “50382/50387. From Foochow, Fukien [Fujian], China. 
Seeds collected by C.R. Kellogg. Received May 27, 1920. 
Quoted notes by Mr. Kellogg.
 “50385. ‘Yellow bean from Hokchiang (Futsing).’
 “50440-50441.
 “50440. ‘Deu tz (bean). The only yellow soy bean 
known here and the one referred to when beans are spoken 
of unless some other variety is defi nitely mentioned. A 
fi eld crop; clay preferred. Usually planted right after rice is 
reaped, making a rotation of rice in the spring and beans in 
the fall.’

 “50441. ‘U deu (black bean). The only other type of soy 
bean grown here. Rather heavier yielder and more vine than 
the yellow, but not grown very much. A fi eld crop preferring 
medium-heavy clay soil. Collected at the farm of Lee U. 
Ken.’
 “50522-50524. From Mukden, China. Seeds presented 
by Albert W. Pontius, American consul general. Received 
June 7, 1920. Market beans requested for the Offi ce of 
Forage-Crop Investigations.
 “50522. ‘Hei tou (black).’ ‘A small fl at shining black 
bean used when boiled, salted, and fermented as the main 
ingredient in a sauce; also fed, when boiled, to water 
buffaloes.’ (Frank N. Meyer.) For previous introduction, see 
S.P.I. No. 45294.
 “50523. ‘Hsiao chin huang tou (small golden yellow 
bean).’
 “50524. ‘Pai mei tou (white-crested bean).’ A late 
maturing bean, yellow with a ‘white eyebrow.’ For previous 
introductions, see S.P.I. No. 30745.
 “50531/50539. From Keijo, Chosen (Korea). Seed 
presented by Miss Katherine Wambold. Received June 21, 
1920.
 “50535-50536.
 “50535. ‘Kong Bean.’ For previous introductions, see 
S.P.I. No. 42059.
 “50536. ‘Kong bean; this is used for making sauce.’” 
Address: Washington, DC.

1570. Berczeller, Laszlo. 1923. A szója jelentösége az ember 
táplálkozásában [The importance of soybean in human 
nutrition]. Herba (Hungary) 6(4):194-95. April. [Hun]
• Summary: Ever since Dr. Haberlandt, a botany professor at 
the University of Vienna, started promoting the production 
of soybean in Europe, there have been quite a few 
experiments directed at popularizing soybean production 
and for using it for industrial purposes. However, thus far 
soybean has not been able to achieve the importance in 
Europe that it deserves on account of its high protein and 
fat content. Neither has its production caught on to the 
extent we would expect based on its chemical composition, 
nor has processing, up until very recently, reached any 
signifi cant volumes that would allow soybean to take up 
its rightful place in human nutrition due to its high protein 
content, which biological excellence elevates it above the 
proteins of other plant species, even though the amount 
of soybean available for such purposes is enormous. In 
fact, even if we disregard the soybean quantities that the 
oil industry processes in Europe and America, quantities 
of oil cakes are used as fertilizer in the Far East that, if 
they were processed expediently, would be able to cover 
the majority of the protein requirements of all of Central 
Europe. The reason behind this slow spread of soybean in 
Europe is different than what was experienced in the case 
of potatoes, where production was truly slowed only by 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    744

© Copyright Soyinfo Center 2021

the law of inertia. In the case of soybean, its production in 
Europe is not the key issue. Soybean could not be suitably 
processed for the purposes of human consumption with our 
rational methods until we recognized the special biological 
characteristics of nutrition and while we believed that a 
living organism required only building blocks and fuel; until 
then, we could neither adequately appreciate nor check how 
production methods change the important features of our 
formulas, features which are decisively important to living 
organisms. Similarly to other important issues regarding 
nutrition, studying the effects of formulas with the use of 
biological methods is what led to new results regarding 
this issue. Today, the methods are available for processing 
soybean in a manner that is suitable not only chemically, 
but also biologically. In the future, the spread of soybean 
is ensured by the fact that it can be used to produce a very 
fi ne quality and tasty fl our that has an excellent shelf life. 
Due to its average protein content of 40% and average fat 
content of 20%, the total nutritional value of ¼ kg of fl our 
is approximately equal to that of 2 kg of meat. However, 
soybean requires more than the simple mechanical grinding 
used in the case of wheat to separate the fl our suitable for 
human consumption from that which is unsuitable: soybean 
needs to be subjected to a special cleaning procedure. Using 
a wide variety of methods for preparation, soy can be made 
into a plethora of formulas for human consumption which, 
in addition to their high nutritional content, are also worthy 
of playing an important role in human nutrition due to their 
good taste and low cost. Soy fl our is a natural supplement to 
wheat fl our since, while wheat fl our contains large amounts 
of starch and few proteins with lower biological value, 
soy fl our contains no starch. Instead, it contains only small 
carbohydrates molecules (which gives it its sweet taste) and 
large amounts of fat and good proteins. Soy fl our can be best 
used by mixing it with wheat fl our, which mixture is used for 
making bread, pastas, pastries, and roux. Additionally, soy 
fl our can be used in a variety of manners to prepare sausages 
and enrich or even substitute various meat products. The 
fact that the production of soy fl our is cheap is of especial 
importance; it allows one to receive the same quality and 
quantity of proteins and fats in the form of soy fl our for one-
fourth to one-fi fth the cost of animal products. This has even 
more signifi cance as regards comparisons with meat and fat, 
especially today when every civilized nation has entire strata 
of peoples, and in fact entire peoples, are unable to procure 
the desired amounts of these expensive nutrients. To the 
best of our physiological knowledge, soybean is not only as 
good as meat but even surpasses it in a number of biological 
characteristics. The greatest obstacle to soybean production 
in Hungary is the fact that the amount of soybean necessary 
under today’s economic conditions cannot be imported, 
meaning production must fi rst be ramped up before large-
scale domestic processing can begin. Soybean can be 
produced in Hungary with excellent results, and it even has 

especial signifi cance due to the fact that it can tolerate dry 
periods and is quite a good pre-crop for wheat. We can only 
hope that the large-scale production of soybean will start in 
Hungary. However, it is important that regular and uniform 
work replace the various scattered experiments in this area 
as well, since this is the only solution that can be expected 
to provide the results that can be expected based on the 
results obtained thus far in this issue, which is so important 
to the national economy. It is up to Hungary to ensure that 
the excellent and unique nutrition of this Mongolian species 
becomes a publically accessible treasure in all of Europe, 
which is essential for a deep-rooted solution to today’s 
economic situation.
 Note 1. This periodical is owned by the archives of the 
Museum of Agriculture in Budapest.
 Note 2. The journal name, Herba, means “Herbs” in 
Latin. It is not unusual in Hungary for scientifi c journals to 
have a Latin name.

1571. Church, Margaret B. 1923. Soy and related 
fermentations (Continued–Document part II). USDA 
Department Bulletin No. 1152. 26 p. May 12. [27 ref]
• Summary: Continued from p. 9. Shoyu-koji: Ripening. The 
temperature of the koji starts at 24-28ºC. Eighteen hours after 
the trays have been stacked in the koji room, they should be 
examined; the temperature inside the koji should be 27 to 
29ºC. “Any higher temperature is due to serious bacterial 
contamination, or to unsatisfactory conditions of temperature 
and humidity in the koji room. At the end of 18 hours the 
koji is stirred, the bottom being brought to the top and the 
beans are broken apart. Thorough stirring is necessary, for 
the beans and wheat are now bound by the mycelium or 
white threads produced by the shoyu-mold.” Sporulation 
must not have begun. “This immature koji should be spread 
out and exposed by stirring until it has cooled down to 24º or 
25º C. (70-72ºF) or lower.” The koji should now be heaped in 
two piles extending the length of the tray (Plate II, B). “The 
material should come in contact with the sides of the tray as 
little as possible, since condensed water on the surface of the 
saturated wood induces bacterial growth when absorbed by 
the tray or retained by the beans and wheat.”
 The trays are left undisturbed in the koji room for 6-7 
hours. The temperature of the room should be just under 
30ºC while that of the koji should be 27-29ºC. “The mycelial 
growth is now heavier but no sporulation should be evident. 
At the end of this second incubation period, the koji is stirred 
thoroughly a second time, the beans and what being broken 
apart. The mass is cooled below 24ºC. After this stirring, four 
furrows, running the short way of the tray and forming three 
heaps, are made (Plate II, C). The trays of koji are again 
placed in the koji room.”
 “When examined at the end of 40 hours, 12 to 14 hours 
after the second stirring, the surface of the koji should be 
a clear ‘fl avus’ or yellow color from the fruiting heads of 
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Aspergillus... The temperature of the best koji should now be 
not much above 35ºC, although 35º to 36ºC is permissible... 
Mature koji has a clear yellow to yellow-green color on the 
surface and throughout the whole mass. If well ripened, it 
may be lifted from the tray as one entire block.
 “The koji may become infected with Rhizopus nigricans 
if the atmosphere of the koji chamber is moist to the point 
of condensation as drops. A little Mucor or Rhizopus is 
disregarded in the material, unless a bad fl avor or odor is also 
present. It is poor practice, however, to allow the Rhizopus to 
enter...”
 Proportion of wheat: Japanese shoyu requires “at least 
one part of prepared wheat to three parts of prepared beans. 
This proportion of wheat is somewhat less than equal parts of 
the unprepared ingredients by volume.”
 “Color: Mold-ripened soybeans and wheat are usually 
clear yellow when prepared by the Japanese method for 
shoyu-koji. This coloration is due to pigments of the spores 
or seedlike bodies of the mold. Occasionally the color of the 
mass of beans and wheat is yellowish green. The reason for 
this variation is not easily defi ned.”
 “Bacterial count: Condemnation of batches of koji 
may be readily based on the presence or absence of an 
ammoniacal odor or evidence of putrefaction. Any odor of 
ammonia or of putrefaction, any sticky condition, or any 
appearance of rottenness in koji is due to bacterial and not 
mold activity. The bacteria involved in the ripening of shoyu-
koji in these experiments belong to the Bacillus mesentericus 
and B. vulgatus groups.” These are aerobic spore formers. 
The spores of these bacteria, which grow if the bean soaking 
water is not changed, can survive pressurized cooking at 15 
pounds for 30 minutes.”
 The author successfully made koji from “commercial 
peanut press cake.”
 “Shoyu-moromi: The shoyu koji when mature is 
emptied into a tub of brine. In the experimental work 
conducted in cooperation with Dr. T. Takahashi one-half of 
a 65-gallon wooden cask was used for the tub or vat. The 
brine was a solution of commercial salt at a strength of 20º to 
22º B [Baumé, a measure of specifi c gravity]... Each tub of 
moromi was inoculated on the fi rst day with four fl asks (450 
cubic centimeters of wort extract broth and 5 per cent sodium 
chlorid in each) of a yeast culture of Zygosaccharomyces 
sp... In Japan sea salt is used. It is said that one part of the 
sea salt to two parts of water by volume gives a brine from 
20º to 22º B., presumably because of the coarseness of the 
native Japanese sea salt.”
 Three different batches of experimental shoyu-moromi 
were made. Two were kept at the ambient temperature 
of the laboratories (20-24ºC). Mash C was made with 
a weaker brine and kept at a higher temperature. These 
mashes were stirred daily for 1 hour. “Also a blast of air was 
bubbled into the material in order to supply oxygen for the 
microorganisms present.” The ripening lasted 10 months. 

Mash C was of inferior quality. “Doctor Takahashi stated that 
shoyu A compared favorably with the best commercial shoyu 
of Japan, while others thought that it resembled the heavy 
soy made by Japanese housewives in the country districts... 
The highest quality of shoyu in Japan is said to go under the 
label ‘Mogi’ or ‘Kikkoman,’ but chemical analyses in König 
(1904) and in the Bureau of Chemistry records indicate no 
consistent chemical composition.”
 Bacteriological examination: The main bacteria in 
this shoyu-moromi seemed to be Bacillus mesentericus. 
“In January 1920 two lots of sauce were started. One 
was composed of soy beans and wheat and the second of 
peanut press cake and, for the most part, wheat as a starchy 
substance.” Dr. Edwin LeFevre of the Bureau of Chemistry 
helped with the bacteriological analyses.
 Proportions of ingredients: Table 3, prepared by Dr. 
Takahashi, shows the proportion of ingredients by volume 
used in Japan to make 3 grades of shoyu: Best, good, and 
common. For the best grade use 100 parts (by volume) each 
of soy beans and wheat, 90 parts of Japanese sea salt, and 
180 parts of water.
 Yields: When pressed in sacks with a hydraulic press 
under 1,250 pounds per square inch for 23 hours, 100 liters 
of moromi yields, on average, 78.7% shoyu and 21.3% 
residue.
 Note: This is the earliest document seen (April 2012) 
that describes how to make fermented soy sauce on a 
commercial scale–that will actually work. All known 
previous descriptions omitted the “mold culture” or koji 
stage. Address: Microanalyst, Microbiological Laboratory, 
Bureau of Chemistry [USDA].

1572. Pollack, Alfred. 1923. Improvements in and relating 
to preparations for cultivating yeast. British Patent 197,935. 
Convention date (Germany): 16 May 1922. 3 p. Application 
date (in UK): 14 May 1923. Complete accepted: 24 Jan. 
1924.
• Summary: Potent yeast require a good source of nitrogen 
in order to give a high yield. Acids or enzymes are used to 
break down the albumen in stages.
 “Example: Raw material suitable for the process include 
ground legumes, soja meal, oil cake, germs of cereals, bran, 
grains, dry yeast, vegetable albumens, albumine, caseine, 
fi broine, collagen, fl esh meal and the like. These may be 
used separately or mixed so that the product contains all the 
constituents required for yeast propagation. The raw material 
is mixed with water to make a thick paste and sulphuric acid 
is added in such proportion that the whole includes about 5 
to 15% of acid by weight. The mass is heated and kept for 
some time at a temperature between 100 and 110ºC. and 
soon becomes liquid. According to the raw material used, the 
dissolving of the proteins may occur in from 8 to 12 hours. 
Then the action of the strong acid is stopped, by one or other 
of the methods described. The mass is then in a weakly 
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acidulated state, due to the mineral acid or to phosphoric or 
lactic acid, and it is kept at about 100ºC. till a test shows that 
all the higher complex albumens have been broken down 
to such degree that the solution contains only amino acids, 
peptones and albumose. This may require from 12 to 24 
hours, more or less. The mass is then brought to weak acid 
reaction by means of ammonia, and insoluble residual matter 
is separated by centrifugal treatment, suction or pressing. 
The solution may then be concentrated, decolorized or added 
directly to the yeast mash.” Address: Smolagasse 50, Vienna 
XXI/5, Austria (a citizen of Czecho Slovakia).

1573. Mitchell, H.H.; Villegas, Valente. 1923. The nutritive 
value of the proteins of coconut meal, soy beans, rice bran, 
and corn. J. of Dairy Science 6(3):222-36. May. [3 ref]
• Summary: Contents of this animal study: Introduction. 
The losses of nitrogen on an N-free ration. Results with low-
protein rations. Results with medium-protein rations. The 
net protein values of feeds. The method developed by the 
late Dr. H.P. Armsby for determining the food requirements 
of animals, is regarded as the most systematic and scientifi c. 
Armsby’s standards for the maintenance, growth, and 
fattening of farm animals, and for the maintenance of milk 
production, are not basically empirical (as are so many 
others) but rather are the result of an in-depth analysis of 
physiological functioning. They are so superior to other 
methods as to be “in a class by themselves.” The most 
diffi cult part of the process is the determination of protein 
requirements. Karl Thomas (1919) has developed the useful 
concept of “biological value,” which makes it possible to 
determine the “net protein” value of feeds in much the same 
way that Armsby has determined their net energy values.
 Soy beans are used at two different levels (11.9% and 
23.8%) in these rations, both alone and in combination with 
corn. “Soy bean and corn proteins have an average value of 
66. This may indicate a slight supplementing effect of one 
source of protein on the other, though the data are too few to 
permit a defi nite statement to this effect.” Table 6 shows that 
soybeans contain 30.7% digestible protein (second only to 
cottonseed meal at 37.0%), a biological value of 64 for their 
digestible protein (third behind rice bran = 67 and cottonseed 
meal = 66), and a content of 19.6% net protein (second 
only to cottonseed meal = 24.4). Address: Dep. Animal 
Husbandry, Univ. of Illinois, Urbana, Illinois.

1574. Roszony, -. 1923. Dr. Berczeller’s Sojamehl [Re: Dr. 
Berczeller’s soy fl our]. In: F. Loew, comp. 1929? Einige 
Gutachten ueber das Berczeller’sche Sojamehl and Expert 
Opinions on the Berczeller Soy Flour. Vienna: Published by 
the author. 35 p. See p. 4-6. Or p. 6-8 of English translation. 
Letter to the Royal Hungarian Food Minister dated 15 June 
1923. [Ger; Eng]
• Summary: Tables give an analysis of (1) Berczeller soy 
fl our on a dry weight basis. (2) The chemical composition of 

a roll, white bread, and brown bread containing 5% whole 
soya fl our made by the Berczeller process. (3) The same 
table as (2) but on a dry weight basis; both the nitrogen and 
the crude protein content are given for each; the protein 
ranges from 13.62% in the white bread to 15.62% in the 
brown bread.
 The letter begins: “Your worship. VIII. In the sequel, I 
have the honour to report on the results of the test made in 
the municipal bread factory with the samples of soy fl our 
sent in by Dr. Ladislaus Berczeller and prepared according to 
his process.
 “The soy fl our prepared by Dr. Berczeller by his own 
process is of a slightly yellow colour. loose and free from 
any foreign fl avour or smell. It is somewhat sweet and 
agreeable in taste; its chemical composition is as follows: On 
a dry-weight basis it contains 7.28% nitrogen, 45.50% crude 
protein (N x 6.25), and 0.145 lecithin-phosphoric acid.
 “Microscopic test: no particles of [soybean] skin were 
found.
 “Hence in regard to nitrogen and fat contents the soy 
fl our far surpasses our corn and cereals and differs widely 
from them in so far as it contains but a negligible quantity of 
starch. But little starch is contained in the unripe soy bean. 
89.58% of its protein is soluble in pepsin-salic acid and in 
this it corresponds to the animal albumen.
 “The product is of a pale yellow colour and so can 
be used mixed with wheat-fl our both in making pastry or 
puddings, or in baking bread. It does not spoil the colour but 
imparts a slight shade of pale yellow to the pastry as though 
eggs had been used.
 “It also contains the characteristic ingredient of the yolk 
of eggs: Lecithin.
 “As this table shows and as was to be expected, the 
addition of soy fl our had an infl uence on the percentage 
both of the fat and the protein. The percentage of fat in the 
mixture is about 1% higher than that in wheat fl our which is 
nearly equal to the surplus of fat that was to be expected.
 “In the proteins this numerical difference is not so 
regular and the reason for this is that the protein of the soy 
bean is different from that of the cereals or that it contains 
a different percentage of nitrogen and so it is clear that this 
difference of some 2%–by taking the generally accepted 
mean value of the multiplying factor–does not show the real 
relative value. But if we consider the percentage of nitrogen 
in the various proteins, this difference–within the limits of 
the experiment’s–comes very near the theoretical value, a 
thing that should not surprise us, since the 5% of protein 
contained, in soy fl our could not disappear.
 “On the other hand I was not able to make a comparison 
with the wheat fl ours used in the baking tests as no samples 
were sent and the cooking and bread fl ours which were 
demanded at a later date were taken from different sacks and 
different sources.
 “The soup puddings and the Tarhonva (dried pastries) 
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prepared from the mixture of soy and wheat fl our are pretty 
and faultless. The chemical composition using 10% of soy 
fl our is as follows:”
 Tables show: (4) The percentage of water when prepared 
without eggs. (5) Calculated on the dry substance [on a dry 
weight basis], the product contained 2.40% nitrogen, 15.00% 
crude protein, and 0.035% lecithin-phosphoric acid.
 “Hence the ingredients both of fat and of protein–
corresponding to the 10% supplement of soy fl our show an 
increase. The percentage of protein-phosphoric acid is also 
higher than it is in wheat fl our and the difference corresponds 
to that which would exist were a hen’s egg used for 1 kg of 
fl our.
 “We have also made a cooking test both with dried 
maccaroni and tarhonya and hereby experienced that these 
preparations are in nowise different as compared with the 
properties of the maccaronis prepared with small quantities 
of eggs and that they have a good and pleasant fl avour.
 “For the purpose of a fi nal comparison I offer the 
following chemical analysis of a sample of fl our which I 
obtained later–but which was not the same fl our as the rolls, 
bread and maccaroni.
 A table shows the nutritional composition (on a dry 
basis) of pastry fl our, cooking fl our, and bread fl our. The 
crude protein ranges from 11.12% to 15.56%.
 “By using soy fl our the percentage of protein with 
regard to the nitrogen nutritive value of the rolls and 
puddings can be raised at will. In the rolls and the bread, 
the soy fl our does not play the part of ballast as is the case 
e.g. in maize fl our; it does not impede the rising and yields a 
loose light palatable product. It is in my opinion admirably 
suited to improve the scarcity of protein in the foodstuffs of 
today, as the majority of the city population are not able to 
supply their wants with the exorbitantly high-priced animal 
albumen.
 “Budapest the 15th June 1923,
 “Legal guaranty for the correctness of the Copy: Alex 
Miksa
 “Stamp: Executive of the Royal Hungarian Food 
Ministry.” Address: Manager, Chemical and Food Testing 
Dep., Budapest, Hungary.

1575. Jones, D. Bresse; Finks, A.J.; Johns, C.O. 1923. 
Nutritive value of mixtures of proteins from corn and various 
concentrates. J. of Agricultural Research 24(11):971-78. 
June. [13 ref]
• Summary: Contents: Introduction. Experiments with whole 
yellow corn meal. Experiments with corn and peanut meal. 
Experiments with soy beans and corn. Summary.
 “Mixtures consisting of 25 parts of tomato-seed press 
cake, soy-bean fl our, or peanut fl our, and 75 parts of yellow 
corn meal, which contained from 12 to 15 per cent of 
protein, have been found to furnish proteins adequate for 
the normal growth of albino rats when incorporated into a 

diet made nutritionally adequate with respect to the dietary 
factors other than protein.”
 Charts 1-7 show growth curves of rats fed different 
diets. The vertical axis shows the weight of the rats in grams. 
The horizontal axis shows days on the diet. On each chart 
one curve is added to show “normal growth.”
 Chart 6, which shows the results of experiments with 
soy beans and corn, states: “These curves show the excellent 
growths obtained on a diet 5.5 per cent of the proteins of 
which was furnished by corn, and 9.2 per cent by soy-bean 
meal” [fl our]. The text below Chart 6 reads: “Experiments 
with soy beans and corn:... Our experiments were made with 
a diet in which 25 parts of soy-bean fl our replaced an equal 
quantity of corn meal. This diet contained 14.6 per cent of 
protein. Better growth than at the normal rate was obtained 
(Chart 6) when to such a mixture was added a suitable 
inorganic salt mixture, lard and butter fat. In this diet, 9.2 
per cent of the protein was furnished by soy beans and 
5.4 per cent by the corn. McCollum (10) has shown that a 
supplementary relationship exists between corn and soy-bean 
proteins in the ratio of 6 per cent of the former to 3 per cent 
of the latter.”
 Chart 7 shows the results of a slightly different diet, 
with less protein, in which the rats grew even faster. The 
text above the chart states: “When the protein level of the 
corn-soy-bean mixture was reduced to 7.2 per cent, so that 
the corn furnished 2.6 per cent and soy bean 4.6 per cent of 
the protein of the diet, decidedly better growth resulted than 
when corn at the same protein level in an otherwise adequate 
diet was used. Rat 926 of this lot showed even a better than 
normal rate of growth at the end of about 95 days (Chart 7).”
 Note: Zein is “a protein which constitutes more than 
one-half of the total proteins in maize.” Address: 1. Chemist 
in Charge; 2. formerly, Assoc. Biological Chemist; 3. 
formerly, Chemist in Charge. All: Proteins Investigations 
Lab., Bureau of Chemistry, USDA.

1576. Maxwell, John Preston; Liu, J.L. 1923. A Chinese 
household manual of obstetrics [Ta Sheng P’ien]. Annals of 
Medical History 5(2):93-99. See p. 98. [1 ref]
• Summary: This article is a summary of and commentary on 
the Ta Sheng P’ien, which “claims to have been written by a 
Chinese scholar at Nan-chang, Kiangsi, in the reign of Kang 
Hsi. This Emperor reigned in 1661 A.D.”
 “The book disclaims being a treatise on the principles of 
obstetrics and is not a pharmacopeia, but lays especial stress 
on prenatal treatment.”
 “The best kinds of food are as follows: Pig’s stomach; 
pig’s lungs, chicken, duck, fi sh (carp), sea slugs, cabbages, 
spinach, bamboo sprouts; sesamum oil; skin of bean curd 
[yuba]; water lily seeds;... These foods are to be cooked by 
boiling and not fried in oil.
 “After the seventh month one should take as much 
sesamum oil and bean-curd skin as one can. The oil acts as 
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an antitoxin and the bean-curd skin as a lubricant for the 
fetus, cleaning and toning it up.
 “The pregnant woman is to avoid the following things: 
Pepper; ginger; fried food; especially tasty articles; pig’s 
fl esh; dog’s fl esh; ass’ fl esh; horse’s fl esh... Do not drink 
too much wine. Do not take too much medicine.” Address: 
1. M.D., London; 2. Graduate, Shantung Christian Univ. 
Contribution from the Dep. of Obstetrics & Gynecology, 
Peking Union Medical College [China].

1577. Times of India (The) (Bombay). 1923. Do you know 
that... July 6. p. 14.
• Summary: The soy bean, extensively used as a food in 
China, contains little starch. From a nutritive viewpoint, it is 
“not a wheat substitute, but a substitute for meat or milk.”

1578. Loreti di Imola, Mario. 1923. Esperienze sul lattante 
del latte di Soja hispida [Experiments with feeding unweaned 
infants with soymilk]. Thesis, Univ. of Bologna (Università 
di Bologna), Faculty of Medicine and Surgery (Facoltà di 
Medicina e Chirurgia). 56 p. July. 30 cm. [10 ref. Ita]
• Summary: Soymilk, which is properly prepared, is 
shown to be an advantageous substitute for cow’s milk in 
feeding infants with symptoms of exudative diathesis and 
spasmophilia.
 Contents: Preparations and products derived from soya 
(p. 3): whole dry soybeans, soy fl our and bread, (la farina 
di soja), miso, to-fu [tofu], shoyu, soymilk (il latte di soja). 
Chemical study of the food value of soja and products (p. 6): 
Analysis of the seeds by König, by Maurel, by Gautier, by 
Pinolini, by Balland, by Ruata and Testoni. Tables comparing 
cow’s milk, mother’s milk, and soymilk (p. 16, 19, 24, 26). 
Comments of Prof. Malacarne and Tamassini Guido (p. 
22). Results of biology and physiological chemistry (p. 27). 
Conclusions of this research (p. 29): Soymilk is prepared 
easily and rapidly fermented without acidifi cation. This 
soymilk has many fi ne properties. Exudative diathesis and 
hyperventilation syndrome (p. 32): exudative diathesis or 
anti-infl ammatory activity. hyperventilation syndrome, 
Causistry (case-based reasoning) (p. 39). Conclusions (p. 
52). Tables (p. 54-55) summarize the results.
 Note: Hervé Berbille, who discovered this thesis and 
kindly sent a copy to Soyinfo Center says (Sept. 2010): “I am 
almost sure this is the fi rst study in Europe about the use of 
soybeans for infant nutrition.” Address: Faculty of Medicine 
and Surgery (Facoltà di Medicina et Chirurgia), Univ. of 
Bologna, Italy.

1579. Grazer Tagblatt (Graz, Austria). 1923. Die 
nahrhafteste Feldfrucht [The most nutritious crop]. 
33(362):11. July 22. [Ger]
• Summary: In the nutrition hardships of the war years and 
even before, agricultural expert circles here have frequently 
occupied themselves with a crop that plays an extraordinarily 

important role in East Asia. But thus far in Europe, even 
though it even possesses good prospects for thriving well 
in the central parts of our continent, it has not yet been 
planted on a larger scale. It is the soybean (Sojabohne), a 
genus of the papilionaceae family (Schmetterlingsblütler), 
the fatherland of which is in fact to be sought in China. New 
chemical experiments have furnished proof that this species 
of bean is superior to all other crops. In China, a type of 
white cheese [tofu] has been prepared from it for around two 
millennia which has become a staple food. But the soybean 
grows primarily in Manchuria. That is where the greatest 
surplus of this crop is produced, and thus in recent times, 
an enormous export has developed. In addition, a splendid 
oil is pressed from this bean, and the residue can be used as 
livestock fodder and as fertilizer for fi elds that do not require 
any special care. Agronomic trials in Germany, Austria, 
France, and Russia have shown that the soybean is easy 
to cultivate and does not require either any special skill or 
attention by the farmer or any certain favorableness of the 
soil or the climate. The bean’s power to reproduce has been 
indicated as 150-fold.
 Of particular interest are the results from analyses. 
According to them, the content of the bean consists of 
approximately 40 percent protein, 20 percent fat, 8 to 11 
percent sugars of a composition that is similar to raw sugar, 
a maximum of 10 percent soluble starch, 4 to 6 percent 
minerals (phosphorus, sulfur, sodium, potassium, calcium, 
and magnesium), and 4 to 11 percent cellulose. What is 
especially conspicuous is the low starch content, which with 
some species of grains reaches 70 percent, for example, with 
wheat. Anyone who subscribes to a vegetarian way of life 
can fi nd their ideal food to be the soybean. On top of that, 
because of its low starch content, it is supposedly very much 
especially suitable to the diet of diabetics. Another favorable 
characteristic is also its low content of lignin, which is 
completely lacking in bean cheese (Bohnenkäse).
 In addition, in China the meal of the soybean is also 
used for the production of a beverage by simply mixing it 
with water. A sort of plant milk is produced from it which 
has an excellent fl avor and supposedly has a number of 
similarities with cow’s milk, which is not consumed by 
most Chinese. If the desire were to create such a mixture 
from wheat fl our or from the meal of our usual beans, then 
a completely different product would be created. Only the 
soybean yields a beverage that has such a great kinship with 
cow’s milk that it likewise curdles when heated or with the 
addition of acid. Incidentally, the meal can be prepared in the 
most varied of ways, such as for soup powder, for biscuits, 
for high protein fl our for children (Kinderkraftmehl), and so 
on. In industry, it is even used for the production of candles 
and soap. Finally, soybean vinegar (Sojabohnenessig) is 
extremely prized as an addition to sauces.
 Note 1. Translated by Philip Isenberg (MM, CT), Long 
Beach, California.
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 Note 2. Graz is the capital city of Styria and Austria’s 
second-largest city after Vienna.
 Note 3. This article also appeared under the same 
heading in the Linzer Volksblatt (Aug. 10, p. 6, col. 2), and in 
the Arbeiterwille (Graz) (Sept. 23, p. 8. col. 2).
 Note 3. This is the earliest and only article seen (April 
2020) in the AustriaN Newspapers Online (ANNO) database 
that contains the German word Sojabohnenessig (soybean 
vinegar). This word appears in 3 different issues of these 
newspapers during 1923 only.

1580. Baughman, Walter F.; Jamieson, George S. 1923. 
Die chemische Zusammensetzung des Sojabohnenoels 
[The chemical composition of soya bean oil (Abstract)]. 
Chemisches Zentralblatt IV(5):214. Aug. 1. [1 ref. Ger]
• Summary: A German-language summary of an English-
language article with the same author and title published in 
1923 in J. of the American Chemical Society 44(12):2947-52. 
Dec.

1581. Ishio, M.; Endo, Y. 1923. Shôyu to forumuarudehiido 
to no kankei ni tsuite [On the relation between shoyu and 
formaldehyde]. Yakugaku Zasshi (J. of the Pharmaceutical 
Society of Japan) No. 498. p. 628-37. Aug. (Chem. Abst. 
18:298). [Jap]
• Summary: The small amount of formaldehyde present in 
soy sauce, either intentionally added or derived from the 
caramel used for coloring the sauce, gradually decreases on 
keeping, and at last entirely disappears. This is attributed to 
combination of the aldehyde with amino acids present in the 
sauce. The decrease is proportional to the amount of amino 
acids in the sauce. Address: 1. Igakushi, Japan.

1582. Johns, C.O.; Fink, A.J.; Jones, D. Breese. 1923. 
Making a nutritionally balanced bread. American Food 
Journal 18(8):394-96. Aug. [4 ref]
• Summary: Discusses the 1920 U.S. patent on this subject 
issued to Johns and Finks. Adding 100 parts of soy bean fl our 
to 300 parts of wheat fl our improved the quantity and quality 
of bread; rats who ate it grew faster than when they ate bread 
that contained no soy. A chart (line) is titled “Growth on 
soy bean-wheat bread.” Address: Protein Investigation Lab., 
Bureau of Chemistry, USDA.

1583. Carqué, Otto. 1923. Rational diet: An advanced 
treatise on the food question. Los Angeles, California: 
Times-Mirror Press. xvi + 540 p. Illust. 24 cm. [104* ref]
• Summary: The preface of this book begins: “The aim of 
this book is to disseminate a better knowledge of diet and 
its relation to health and disease, in plain non-technical 
language, understandable to all who seek more scientifi c 
information on this vitally important subject.” The author 
advocates a vegetarian diet, with dairy products and eggs 
consumed in small amounts–if at all; their pros and cons are 

discussed on pages 324-340.
 In the chapter on “Flesh Foods,” pages 353-54 state: 
“Writing to his friend Firmus, who had abandoned the 
Pythagorean doctrine in order to eat meat, the philosopher 
Porphyry, living in the third century, said: ‘I cannot believe 
that your change of diet is due to reasons of health, for you 
yourself have constantly affi rmed that a vegetable diet is 
much more suitable than any other, not only to give perfect 
health, but even a philosophic and balanced judgment, as a 
long experience had taught you.’
 “And Seneca, who, after studying the problem of 
nutrition for many years, had adopted vegetarianism, wrote: 
‘Struck by such arguments, I also have given up the use of 
fl esh of animals, and at the end of a year my new habits have 
become not only easy to me, but most agreeable; and it even 
seems to me that my intellectual aptitudes have become more 
and more developed.’
 “Isaac Newton adhered strictly to a vegetarian regimen 
while performing the prodigious intellectual work which 
made his name immortal. Among the modern philosophers 
and artists who have followed or advocated a rational 
vegetarian regimen may be mentioned: Shelley, Byron, 
Thoreau, Tolstoi [Tolstoy], Richard Wagner, Tagore, 
Maeterlinck, Alexander Pope, and George Bernard Shaw.”
 Chapter V, “Cereals, Legumes, and Miscellaneous 
Food Products,” contains a section titled “Beans,” which is 
largely devoted to soy beans (Dolichos soya) (p. 316-318). It 
discusses green vegetable soybeans (“Soy beans, when about 
three-fourths grown, make a most palatable and nutritious 
green vegetable, like the green pea or the lima bean.”), soy 
fl our, soy bean milk, bean cheese (tofu), and soy sauce.
 Note: This is the earliest document seen (Nov. 2010) 
in which Otto Carqué mentions or discusses soybeans or 
soyfoods.
 Concerning the wastefulness of the animal as a converter 
of feed to food, page 361 contains a long quotation from an 
article in the prestigious journal Science titled “The cost of 
roast pig,” by Prof. Henry P. Armsby (1917).
 In extensive tables of food composition, the composition 
of soy beans is given on page 504. The author lived 1867-
1935. Address: Los Angeles, California.

1584. Grebe, -; Unterhoessel, -; Eickmann, -. 1923. 
Seuchenartige Erkrankungen unter Rindviehbestaenden des 
Kreises Dueren und der Nachbarschaft [Infectious (epizootic-
like) diseases of the cattle herd in the Duren district and its 
vicinity]. Berliner Tieraerztliche Wochenschrift 39(44):464-
66. Nov. [Ger]
• Summary: The following is the fi rst page of an English 
translation in Soybean Research Council. 1951. The Duren 
Disease.
 Since the end of the year continuously we have received 
reports that in 6 herds (5 townships) cattle had fallen ill in 
the Duren District (Aachen Province). The main symptoms 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    750

© Copyright Soyinfo Center 2021

were bloody exudates from nose, rectum and vagina. All the 
townships where this occurred are situated near Duren and 
are 9-10 km distant from each other. The same disease has 
been observed recently at two cows in a village of the Erft 
District (Government of Cologne), only 3 km remote from 
one of the Duren herds.
 The character and course of the disease must be 
considered as dangerous.
 The number of diseased animals in the various herds 
differs, from 2-18 animals are affected, all the animals died 
or were butchered prematurely.
 All the herds which showed the disease once have 
always given rise to new cases.
 The cases follow each other fast or slow; the newly 
affected animals get always sick one at a time, but 
occasionally we found 2 or 3 cases occurring simultaneously. 
In one of the herds which was hit most severely (18 animals 
thus far died or were killed) since beginning of July no new 
infections have been observed.
 In the meantime, the disease spread beyond the borders 
of the Koln and Aachen Governments, it was found in 
Hohenunkel in the Koblenz district quite remote from the 
original site of occurrence. This township is located on 
top of a high hill between Rheinbreitbach and Unkel at the 
Rhine river. There is no connection (shipping) between 
the original locations and Hohenunkel, but all over new 
animals are purchased from dealers. All the cases occurred 
on dairy farms, where any calf born is sold after 2 weeks. 
We therefore do not know if the disease is restricted to adult 
cattle or not; other species of animals in the same farm did 
not get diseased.
 One of us (Unterhossel) did all the clinical investigation 
and autopsies in the Duren district, at the Hohenunkel herd 
the same work was done in collaboration with the other 
authors (Grebe and Eickmann), and here too the local 
veterinarian and the offi cial district veterinarian participated 
in the work. At the last mentioned farm the disease occurred 
fi rst July 19, 1923, it caused the death of 15 cattle so far. 
Here heifers and calves (this is breeding stock) did not catch 
the disease; these animals are in a special quarter, connected 
by a door only with the main barn. The animals all are fed by 
one and the same person.
 There follows a detailed Record of the Diseased 
Animals.
 Note: This is the earliest document seen (April 2016) 
that contains the term “Duren disease”–which the authors 
coined. Address: 1. Government veterinarian in Aachen; 
2. District veterinarian in Dueren; 3. Director of the 
Bacteriological Inst. of the Chamber of Agriculture for the 
Rhine province of Bonn.

1585. Rose, Mary Schwartz; MacLeod, Grace; Bisbey, 
Bertha. 1923. Maintenance values for the proteins of milk, 
bread-and-milk, meat and soy bean curd in human nutrition. 

Proceedings of the Society for Experimental Biology and 
Medicine 21(3):143-44. Dec.
• Summary: Gives the results of food trials on two healthy 
women subjects. The relative biological values of the 
foods consumed are: Soy bean: 101. Meat: 101. Milk: 121. 
Milk and bread: 116. Address: Dep. of Nutrition, Teachers 
College, Columbia Univ., New York City.

1586. Zlatarov, Asen. 1923. Beltachinte kato hrana [Proteins 
as food]. Slovo (Word) No. 334. Also published in 1926 in 
Nauka i Zhivot (Science and Life). No. 22. p. 263-67. [Bul]*
Address: Bulgaria.

1587. Zlatarov, Asen. 1923. Predrasadatsi pri hraneneto 
[Prejudices in nutrition]. Slovo (Word) No. 484. Also 
published in 1926 in Nauka i Zhivot (Science and Life). 
No. 22. p. 231-35. (Sofi a: Akatsia. Main series editor: 
Kutinchev). [Bul]*
Address: Bulgaria.

1588. Berczeller, Laszlo. 1923. A tápszerhatástan alapvonalai 
[Guide to nutrition action (Continued–Document part II)]. 
Budapest: Athenaeum Irodalmi és Nyomdai Rt. (Athenaeum 
Literary and Printing Inc.). ii + 190 p. [Hun]
• Summary: Peter Gergay obtained photocopies of the pages 
that mention soy from the library of the Hungarian Academy 
of Sciences. The book is 19 cm tall with no index and no 
references. There is no mention of soybean in the table of 
contents, so someone had to look through the entire book to 
fi nd the pages that mention soy, as follows:
 Page 53: In discussing the work of Aberhalden, 
Osborne and Mendel, the soybean (glycine; soybean sója) 
is mentioned under Plant Proteins. On the same page, under 
“Foods that are not suitable as the sole diet for white rats,” 
legumelin (soybean) is listed under Plant Proteins.
 On page 71 is a full-page table titled The nutrients of 
important human foods in a breakdown of fat-soluble A, 
water-soluble B, and antiscorbutic C, under Grains and plant 
seeds, the soybean is listed as being a source of fat-soluble 
A and a good source of fat-soluble B; however it contains no 
antiscorbutic C.
 Page 93: Soybean is a good example of an ideal plant 
seed if we consider its protein, fat, and carbohydrate 
contents, but the fact that it is diffi cult to digest shows that 
the usual methods for preparing formulas cannot be used to 
obtain the same result (that it is not harmful) as in the case 
of other foods. In the case of soybean, this effect is valid for 
both the protein content and the fat, even though considering 
both its chemical and biological properties, the protein 
in soybean is one of the highest quality plant proteins. 
Page 105: In the case of legumes, grinding leads to a great 
decrease in biological nutritional value, which humans 
perceive as the peas becoming bitter when ground. In the 
case of soybean, this deterioration is so great that, even 
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though it is so rich in protein and fats in addition to other 
nutrients, animals will still refuse to eat it even after it was 
only ground.
 Page 108: (c) The correlation of nutrients. A number of 
experiments were used to clearly show that depending on the 
type of food given together with the same type of food, the 
consumed amounts were quite different. This is especially 
interesting from the aspect that giving the animal doses 
of hemoglobin led to the choice to consume much greater 
quantities of protein-rich foods (soy fl our) than when they 
were not given hemoglobin.
 Page 133: The legume family contains especially large 
amounts of excellent proteins in addition to an abundance 
of proteins that are biologically very poor (such as, for 
example, the proteins in common bean). Due to the excellent 
nature of its proteins, soybean is especially ideal for making 
signifi cant improvements to the quality of bread. The various 
types of legumes cannot be expediently used for the purposes 
of bread production because the changes they undergo in the 
course of a simple grinding greatly infl uence the utility of the 
resulting fl our. Just as in the case of wheat, the quality of the 
bread depends on the method used for its production. Simply 
copying the old methods for making fl our has led only to 
the discrediting of the new raw materials used for bread-
making. However, we are now able to avoid these mistakes, 
especially in the case of soybean. The use of soybean is more 
expedient not only because of its high protein content, but 
also because of its quite signifi cant fat content. In addition to 
its approximately 40% casein-type protein content, soybean 
also contains about 20% fat. If we add 25% soybean to our 
bread, we not only increase the protein content of the bread 
to a percentage where both its protein and carbohydrate 
contents will be present in a ratio ideally suited for human 
consumption, but also increase its fat content without this fat.
 Pages 147-48: Both pressing and extrusion also have 
signifi cant effects on the cakes (the left-overs remaining after 
the pressing or extrusion process). The main processes that 
make their affects felt is partly the degradation of fatty acids 
and partly denaturation of proteins due to heat. In certain 
cases, this questions whether it is actually worth using 
this expensive refi ning process for the purposes of human 
consumption. This is especially true for soybean, the proteins 
of which are excellent nutrients for humans. However, by-
product cakes, especially those left over after the extrusion 
process (only very small amounts of fat can be obtained by 
pressing), end up entirely losing their value as human food. 
In any case, human nutrition would be signifi cantly cheaper 
if we would not have to work with such great losses as 
presently incurred in the case of soybean, where, if it is used 
for the production of oil, only the majority of its 20% oil 
content becomes directly utilized for human consumption. 
However, humans can use 85-88% of the soybean if it is 
used in fl our form. When producing meat, producers strive 
to ensure that the food product contains a certain percentage 

of fat in addition to its protein content. Meanwhile, the 
industry makes the proteins remaining in soybean unfi t 
for human consumption when it ruins the existing mix of 
protein and fats that is present in a ratio suitable for feeding 
humans. When fattening cattle, the protein and fat ratios that 
occur naturally in soybean are of the correct values. If the 
Caucasian race were to use the whole of the soybean as a 
source of nutrients, we will still be left with enough beans 
for the pressing and extrusion industries to produce oil that 
cannot be processed as whole beans as expediently as in the 
case of soybean. However, a thorough examination must be 
carried out in this case as well to determine what happens 
from a biological perspective during the various production 
methods.
 Page 172: It is not expedient because, if someone tries 
the diet recommended by Chittenden, they will quickly 
realize that they are suffering from an uncomfortable 
feeling and will quickly feel the desire for food containing 
higher amounts of protein. It is not necessary because if 
the Caucasian race were able to apply the dietary customs 
of the Mongols to even the slightest extent, a deep rooted 
improvement could be achieved. Due to its protein and 
fat content, 1 kg of soybean is equal to 2 kg of meat, in 
addition to which it contains approximately 250 grams of 
carbohydrates. Thus, if the German people would replace 
just 25% of the amount of meat they consumed during peace 
time with soy, they would save about 1.2 billion gold marks 
per year. This savings would naturally be even greater if 
they would consume the quantities of meat of 100 years 
ago and would be able to replace their peace-time protein 
and fat consumption with soybean. A substitution of such 
magnitude would not be made impossible by a lack of the 
necessary amount of available soybean. On the contrary, the 
soybean produced by Manchuria alone would be enough for 
the purpose. Soybean can be unconditionally used as good 
source of nutrients for humans, which is shown by not only 
the Mongolian example. Caucasians would not be able to 
use soybean for longer periods of time if it is prepared in the 
manner of the Chinese and Japanese. The foods prepared 
from soybean by the European food industry have not been 
suitable as food over the long term because these processes 
ruined the advantageous attributes of soybean, regardless 
of whether it was cooked, extruded, or merely ground. 
(Continued).

1589. Berczeller, Laszlo. 1923. A tápszerhatástan alapvonalai 
[Guide to nutrition action (Continued–Document part II]. 
Budapest: Athenaeum Irodalmi és Nyomdai Rt. (Athenaeum 
Literary and Printing Inc.). ii + 190 p. [Hun]
• Summary: Continued: Page 173: If these practical issues 
of nutrition have been solved by experiments conducted 
on a handful of people, soybean can be used to prepare 
foods which humans can use to live off of for long periods 
of time without having to exert any sort of care to prepare 
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humans for feeding on soybean. It is naturally extremely 
diffi cult to popularize such a new food. This is the point 
where the scientifi c research into foods has to end. The 
products of industry and commerce are promoted with the 
use of advertisements. This is the most dangerous in the 
case of foods: it is precisely in the case of foods where 
advertisements have caused so much trouble. Based on 
incomplete knowledge, advertisements have introduced 
things to people that have been worked out based only on 
partial knowledge or even entirely false beliefs, thus causing 
much more harm than good. According to the best of our 
current knowledge, we can safely say that in these issues 
advertising will not lead to the promotion; new organizations 
have to be established for the purpose. Advertisements 
cannot determine the fate of soybean because the most 
important aspect in the case of staple foods is whether they 
are cheaply available. And advertisements are expensive. 
Scientifi c research has to have the last word, and that has to 
be enabled without immediately implanting its utility.

1590. Bottari, Fulvio. 1923. La soja nella storia, 
nell’agricoltura e nelle applicazioni alimentari ed industriali 
[The soybean in history, in agriculture, and in food and 
industrial applications]. Torino & Genova, Italy: S. Lattes & 
Co. 243 p. Preface by Prof. Oreste Mattriolo (R. Università 
di Torino). With 34 illust. 22 cm. [25 ref. Ita]
• Summary: This is the fi rst major book in Italian about the 
soybean.
 Contents: Preface. Reason for the work; its scope 
and limits. Part I: The origin and history of the soybean. 
Reason for this history, the origin of the soybean and its 
early dissemination, soya (including production statistics) 
in Oriental countries (China, Manchuria, Japan, Formosa, 
Korea, French Indochina), how the soybean was introduced 
to Europe, the cultivation of soya in France, Soya in 
England, Austria, Germany, Denmark, Holland, Russia, 
Sweden, Alsace-Lorraine (now in northeast France), Spain, 
Italy, America, Conclusion.
 Part II: Cultivation of soya.
 Part III: Soya in the feeding and nutrition of humans and 
animals. 1. The analysis and physiology of metabolism as an 
element in the study of nutrition. 2. Soybean forage in the 
feeding of animals. 3. Soybeans (il grano di soja) and soy 
products in the feeding of humans and animals: Commercial 
and nutritional value and digestibility of the soybean, how 
to prepare and cook whole soybeans, soy broth, thick soups, 
salads, and meat dishes, soy purée (puré di soja), soybean 
cakes (torté di soja), soybean sprouts (germi di soja), roasted 
soybeans (grano di soja come frutta secca), soy coffee (caffé 
di soja), soy chocolate (cioccolata di soja), soy confections 
(confetture di soja), special soy sweets and chocolates for 
diabetics and tuberculosis patients, the soybean as a feed for 
animals.
 Note 1. This is the earliest Italian-language document 

seen (Nov. 2012) that mentions soy coffee, which it calls 
caffé di soja.
 4. Flour, pasta, and bread in feeding. 5. Soymilk (il latte 
di soja) and its use in the feeding of animals and humans. 
6. Tofu (il formaggio di soja; p. 209). 7. Soy oil and oil-
cakes (L’olio ed i panelli di soja; p. 212). 8. Condiments 
and sauces: Natto, miso, soy sauce (le salse, called Schogon 
[sic] in Japan, Tsinag-Yeou [sic] or Tao-yu in China, Ketjap 
in Java, and Tuong in Annam). 9. Enzymes (I fermenti, incl. 
urease). 10. Conclusions.
 Part IV: Industrial applications of soya. 1. Various 
industrial applications of soya and its derivatives. 2. 
Chemical composition of vegetable casein compared with 
animal casein. 3. The industrial applications of animal 
casein. 4. If it is possible, it is convenient, necessary and 
appropriate to replace vegetable casein for the animal casein 
in industrial applications. 5. Vegetable casein factories. 
6. Process for extracting casein from soy. 7. How to 
manufacture galalith / galalite.
 Part V: General conclusions.
 The fi rst test of the lactation of calves with soymilk was 
conducted in the winter of 1916-17 by the Bonafous Institute 
in Turin. The results were splendid, and have encouraged 
eminent pediatricians such as Dr. Casalini, Prof. Dr. Alberto 
Muggia (teacher of clinical pediatrics at the University of 
Turin), and Dr. Enrico Gasca (vice director general of infants 
at Turin) to extend their experiments (p. 6).
 A table (p. 31) shows soybean and cotton hectarage and 
production in Korea from 1909 to 1917. Soybean hectarage 
increased from 277,776 ha to a record 487,134 ha. Soybean 
production grew from 1,991,126 quintals (1 quintal = 100 kg 
or 0.1 metric tons) to a record 3,816,498 quintals.
 Page 35: “Prof. Rouest of Luxey (Landes) in France 
wrote us on 30 Nov. 1921. ‘I have fi nished only the period 
of acclimatization of the soybean. It remains for me to 
propagate it a little everywhere. The experiments of 1921 
were extended in all the Departments, being viewed from an 
industrial and commercial point of view. I must now study 
which variety adapts among those I am cultivating. Soy fl our 
will not be able to be made until we have many thousands of 
hectares under cultivation, and then we will be able to think 
of other applications as well... Actually the fi rm Hendebert 
de Lion sells its fl our, originating in China, at 10 French 
francs per kg, a prohibitive price.’”
 Page 206: At the pediatric congress held in Milan in 
Sept. 1922, the question of lactation (feeding children) with 
vegetable milk was discussed in a favorable way, proposed 
by Prof. Muggia and sustained by the illustrious Prof. 
Berghius, Director of the Pediatric Clinic of the University 
of Padua, and by Prof. Francioni of Bologna. We can also 
add that experiments on lactation are proceeding in Italy at 
the pediatric clinics of Turin, Bologna, Padua, Genoa, and 
Florence, and also at the Infant’s Dispensary in Turin.
 Photos and tables are discussed in a separate record.
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 A diagram (p. 227) compares the chemical composition 
of animal casein and vegetable casein.
 Note 2. Quite a bit of the historical and non-Italian 
information in this book comes from Léon Rouest’s 1921 
book Le soja et son lait végétal: Applications agricoles et 
industrielles.
 Note 3. This is the earliest Italian-language document 
seen (Jan. 2012) that mentions natto, of which it says: “il 
Natto in Giappone che corrisponde al Tao-Teche della Cina.”
 Note 4. This is the earliest Italian-language document 
seen (Jan. 2013) that mentions soy sprouts, which it calls 
germi di soja.
 Note 5. This is the earliest Italian-language document 
seen (Sept. 2016) that mentions soybean cake (a co-product 
of soybean oil), which it calls panelli di soja. Address: Dr. of 
Economic and Commercial Science, Turin [Torino], Italy.

1591. Bottari, Fulvio. 1923. La soja nella storia, 
nell’agricoltura e nelle applicazioni alimentari ed industriali 
[The soybean in history, in agriculture, and in food and 
industrial applications (Photos and tables–Document part)]. 
Torino & Genova, Italy: S. Lattes & Co. 243 p. Preface by 
Prof. Oreste Mattriolo (R. Università di Torino). With 34 
illust. 22 cm. [25 ref. Ita]
• Summary: Photos show: (0) An infant fed soymilk in Turin 
in 1921, together with a table showing its weight gain from 
18 July 1921 until 14 Jan. 1922 (p. 7). (Figs. 1-3) Three 
different varieties of soybean plants (p. 70-71). (4) The 
leaves of 3 different varieties of soybean plants (p. 72). (5) 
Close-up of the stem and pods of a soybean plant (p. 73). (6) 
Beans and pods of soybeans (p. 74).
 (7-8) Different stages of germinating soybean seeds (p. 
75). (9) Close-up of soybean roots and nodules (p. 76).
 (10-12) Fields of soybeans at the “Istituto Bonafous” (p. 
106, 108, 113). (13-14) Field of soybeans grown with corn 
(p. 122, 123). (15-18) Cellular transverse section through a 
soybean (facing p. 152).
 (20-21) Soy fl our and wheat fl our, each in a sack and 
loose (p. 177). (22) Pasta made from soy (p. 181). (23-
28) Bread and baguettes / breadsticks made with various 
percentages of soy (Pane di soja) (p. 183-89).
 (29-30) Soy bran and wheat bran, each in a sack and 
loose (p. 191). (31) Two bottles of soymilk (p. 194). (32) 
Two bottles of soy oil (p. 214).
 Tables show: (1) Imports and exports of soybean seeds 
from 1910 to 1919 by various countries, Imports into Europe 
(Denmark, France, Great Britain and Ireland, Norway, the 
Low Countries {Netherlands, Belgium, Luxembourg}, 
Sweden), into Asia (Netherlands Indies {today’s Indonesia}, 
Java & Madura, External Possessions, Japan, Formosa). 
Exports from Europe (France, Great Britain and Ireland, the 
Low Countries), from Asia (China, Japan, Formosa) (p. 3).
 (2) Imports and exports of soybean oil from 1910 to 
1919 by various countries, Imports into Europe (Denmark, 

Germany, Denmark, France, Great Britain and Ireland, 
the Low Countries {Netherlands, Belgium, Luxembourg}, 
Russia {both European and Asiatic} Sweden), into North 
America (Canada, United States), into Asia (Netherlands 
Indies {today’s Indonesia}, Java & Madura, Japan, 
Formosa), into Africa (Egypt). Exports from Europe 
(Denmark, France, Great Britain and Ireland {re-export}, 
the Low Countries, Sweden), from North America (United 
states, re-export), from Asia (China, Japan) (p. 4).
 (3) The weight gained by a baby fed soymilk at the 
dispensary of Lattanti at Torino. The trial ran from 18 July 
1921 to 14 Jan. 1922. The baby’s weight increased from 
3,000 gm to 6,140 gm (p. 7).
 (4) Production of soybeans in China in 1916 and 1917 
by color. And production of soybean cakes and soy oil in 
China in 1916 and 1917 (p. 21).
 (5) Exports of soybeans and soybean cakes from 
Manchuria yearly from 1905 to 1908 (data from Rouest) (p. 
23).
 (6) Area and production of oilseed plants (cotton, 
linseed, colza/canola, peanut, and soya) in Japan from 1877 
to 1920. Soy is by far the greatest, and both the area and 
production of soybeans increase during this time (p. 26).
 (7) Production of the principal vegetable oils (colza/
canola, sesame, cotton, linseed, soya, peanut, coconut) in 
Japan from 1886 to 1918.
 (8) Area and production of major oilseeds (cotton, soja) 
in Korea from 1909 to 1917 (p. 31). Soybean hectarage 
increased from 277,776 ha to a record 487,134 ha. Soybean 
production grew from 1,991,126 quintals (1 quintal = 100 kg 
or 0.1 metric tons) to a record 3,816,498 quintals.
 (9) Imports of soybean oil to England from 1910 to 1919 
(p. 38). (10) Imports of soybean oil to Denmark from 1910 
to 1919 (p. 46). (11) Imports of oilseeds (copra, soya, peanut, 
sesame, linseed, colza / canola & mustard seed) to Denmark 
in 1917 (p. 46).
 (12) Exports of soybean oil from Denmark from 1910 
to 1919 (p. 47). (13) Imports of soybean oil to the Low 
Countries from 1911 to 1919 (p. 47). (14) Imports of soybean 
oil to Russia from 1909 to 1915 (p. 48). (15) Imports of 
soybean oil and cottonseed oil to Sweden from 1912 to 1919 
(p. 48). (16) Imports of soybean oil to Alsace Lorraine from 
1913 to 1919 (p. 49). (17) Area of oilseeds and production 
of oil in Italy from 1909-1920 (p. 50). The area was about 
constant and the production of oil increased. (18) Median 
annual production of oil in Italy from 1870-1874 to 1920 
(p. 50). Production decreased. (19) Trial comparing the 
nutritional value of cow’s milk and vegetal milk (soymilk). 
The name of each of the 8 calves is given (p. 56-57). (20) 
Area and production of soybeans in the United States from 
1909, and 1917-1919.
 (21) Imports of various vegetable oils (olive, palm, 
coconut, soya) to the United States from 1910 to 1919 (p. 
63).
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 (22) Cultivation of soybeans in Spain as described by 
Coll. D. Santiago Felice Valderrama of Montilla. The fi ve 
columns are: (a) Classifi cation, from 0 to 10. (b) Provenance 
/ Source (China). (c) Seed color. (d) Development (large, 
medium, small). (e) Maturity date (Late, semi-late, early, 
etc.) (p. 85).
 (23) Fertilizer tests with Soja hispida, The fi ve columns 
are: (a) Parcel number, 1-9. (b) Fertilizers used and dosage. 
(c) Stems, kg per 50 square meters. (d) Production of pods, 
kg per 50 square meters. (e) Grain, kg per 50 square meters 
(p. 95).
 (24) Chemical composition of soybeans grown in 
Vienna, yellow from Mongolia, Yellow from China, reddish 
brown from China. Composition is given for both the 
original seed and for its progeny (p. 98).
 (25) Weight of soybean stems, pods, and seeds of 
soybeans grown by Prof. Manvilli of the Bonafous Institute 
(p. 98).
 (26-28) Effect of planting distance and pattern on the 
weight of soybean stems, pods, and seeds (p. 102, 105).
 (29) Effect of place of origin and variety on the time to 
germination, time of fl owering and formation of the pods. 
The soybeans came from Tunisia, China, Ceylon, New 
South Wales, Podolia [in today’s Ukraine], and Lithuania, 
France, Northwestern Italy (Piemonte, [Piedmont]), United 
States, Indochina [Cambodia, Laos, Vietnam, Burma, Siam, 
Peninsular Malaysia, Singapore], and India (p. 109).
 (30-31) The effect of applying electrical voltage to 
soybean plants on the yield of stems, pods, and seed (p. 110-
111).
 (32) Ito San Soybean production per ha in Connecticut 
from 1877 to 1918 (p. 120).
 (33) The yield of protein and oil from common beans, 
peas and soybeans (p. 121).
 (34) The yield of various minerals from the stem, leaves, 
pods, seeds and entire plant (p. 121).
 (35) Chemical analysis of the soybean plant, on both an 
“as is” and a dry basis, in the stem, foliage, pods, and entire 
plant (p. 141).
 (36) Composition of the soybean–various parts from 
various places. entire plant, forage after the plant blooms and 
sets pods, hay from Japan, hay from Massachusetts, straw 
from Massachusetts (p. 142).
 (37) Nutritive elements in hay from different types of 
plants, both green and dry, for crude substance and digestible 
portion (p. 143).
 (38) Distribution of the various nutritive components 
in the various parts of the soybean seed. The parts are entire 
seed, cotyledons, embryo, seedcoat (scorza) (p. 145).
 (39) Complex analysis of the seed of the soybean (in 
parts per 100) (p. 146).
 (40) Analysis of the seed of various colors of soybean by 
various researchers, incl. Dr. Emil Pott, Meissl & Böcker, & 
Pellet.

 (41) Nutritional composition, both crude substance and 
digestible portion, of various protein sources: beef, common 
beans, lentils, peas, broad/fava beans, soybeans (p. 149).
 (42) Protein content of various basic protein sources, 
incl. meat, peas, broad beans and soya (p. 155). (43) Bar 
graph. The soybean as a source of nutrients, compared with 
other legumes, wheat fl our, soy fl our, wheat pasta, soy pasta, 
75% wheat + 25% soy pasta, wheat bread, soy bread, 75% 
wheat + 25% soy bread, cow’s milk, soymilk, mother’s milk 
(p. 159).
 (44) Chemical composition of soybean hay according to 
Oscar Kellner 1885, p. 82 (p. 162).
 (45)
 (45) Chemical composition of soybean hay according to 
Emil Pott 1907 (Vol. 2, p. 3) (p. 163).
 (46) Composition of soybean straw, according to Emil 
Pott (p. 165).
 (47) Chemical composition of soybean pods according 
to Emil Pott (p. 165).
 (48) Nutritional composition of soy coffee from Tyrol 
and Dalmatia (p. 171).
 (49) Nutritional composition of soy jams (confetture di 
soja).
 (50) Nutritional composition of soy fl our compared with 
the fl our of various cereals (p. 176).
 (51) Nutritional composition of various types of soy 
pasta: 100% soy, 25% soy, pasta from Naples (p. 182).
 (52) Nutritional composition of soy bread, four analyses, 
compared with two analyses of wheat bread (p. 185).
 (53) Nutritional composition of soymilk made from 
whole soybeans or soy fl our (p. 195).
 (54-55) Nutritional composition of soymilk, 7 analyses, 
compared with mother’s milk, cow’s milk and goat’s milk (p. 
200-201).
 (56) Nutritional composition of okara (the residue from 
making soymilk), various analyses (p. 207).
 (57-58) Nutritional composition of soybean oil vs. 
cottonseed oil, and according to fi ve different analysts (p. 
213).
 (59) Nutritional composition of soybean cake according 
to fi ve different analysts (p. 215).
 (60) A diagram compares the chemical composition of 
animal casein and vegetable casein (p. 227).
 (61) A table compares the chemical composition of 
animal casein and vegetable casein (p. 228). Address: Dr. of 
Economic and Commercial Science, Turin [Torino], Italy.

1592. Fujiwara, Kyoyetsuro. 1923. Isolierungsversuche 
mit Soja-Agglutinin und Antiagglutinin [Isolation of soy 
agglutinin and anti-agglutinin]. Biochemische Zeitschrift 
140:113-31. (Chem. Abst. 18:1013). [4 ref. Ger]
• Summary: A study of the effect of soya extracts 
(Sojaextrakten) on animal organisms and the fate of soya 
urease in animal organisms. Soya agglutinin is absorbable by 
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various absorptive substances: Kaolon, aluminum hydroxide, 
and calcium phosphate. The agglutinating effect of soya 
agglutinins is enhanced, after being brought to a boil, by 
boiling temperature. Through repeated injections of soya 
extract, one obtains from rabbits an antiserum which limits 
the effect of the agglutinins.
 Summary: 1. Soybean agglutinin (Sojaagglutinin) can be 
adsorbed by means of adsorption agents (kaolin, aluminum 
hydroxide, calcium phosphate). The effect of the adsorption 
agents is dependent upon their quantity.
 2. The adsorbed soybean agglutinin can be eluted (ist 
eluirbar) by means of weak alkalis (ammoniac, Na2HPO4 
[sodium dihydrogen phosphate]). It is much less well eluted 
by means of weak acids (KH2PO4 [potassium phosphate]).
 3. Agglutinin that has been adsorbed by means of a 
surplus of the adsorption agent is more diffi cult to elute than 
agglutinin that was adsorbed by means of only moderate 
quantities of the adsorption agent.
 4. The agglutinating effect of the soybean agglutinin 
is increased by means of boiling heat (Siedehitze) (being 
brought to a boil once).
 5. As a result of the repeated injection of soybean extract 
(Sojaextrakt), an antiserum is obtained with rabbits which 
inhibits the effect of the agglutinin. This antiserum has a 
certain specifi city against soybean agglutinin.
 6. Normal rabbit serum has a relatively strong inhibiting 
effect against ricin agglutinin, jack bean agglutinin, and 
phasin agglutinin, while it has almost no effect at all against 
soybean agglutinin.
 7. The antiagglutinin against soybean 
(Sojaantiagglutinin) is almost completely removed from the 
serum by the adsorption agent (kaolin, aluminum hydroxide, 
calcium phosphate). The elution from the residues has thus 
far been successful only to a very incomplete degree.
 For the experiments, agents were used which were 
made available by Prof. Martin Jacoby of the Hojimi Hoshi 
Foundation (Hojimi-Hoshi-Stifung), for which we are very 
grateful.
 Note 1. Translated by Philip Isenberg (MM, CT), Long 
Beach, California.
 Note 2. This is the earliest document seen (Dec. 2020) 
that mentions agglutinating activity in soybeans. Address: 
Niigata, Japan; From the Biochemical Lab. of the Moabit 
Hospital in Berlin [Germany].

1593. Jansen, B.C.P. 1923. On the need of anti-beri-beri-
vitamin of the animal organism and on the amount of this 
vitamin in different foodstuffs. Mededeelingen van den 
Burgerlijken Geneeskundigen Dienst in Nederlandsch-Indie 
p. 1-122. See p. 65-73. [60* ref. Eng]
• Summary: Eykman, who discovered the nutritional cause 
of beri-beri, quickly pointed out the great importance of 
determining the protective power of various substances 
against beri-beri. It has been known for 25 years that living 

mainly on polished rice contributes to beri-beri, “whilst 
unpolished rice entirely protects against this disease.” Most 
Javanese farmers still pound their own rice; when they do, 
only a part of the pericarp is removed by pounding. This sort 
of rice contains suffi cient vitamin to protect the population 
from beri-beri. Industrial workers, who have neither time nor 
opportunity to pound their own rice, buy polished rice (with 
the whole pericarp removed) from rice mills. Though nearly 
devoid of vitamin, it is a product which “much more lasting 
with regard to storage and transport, and which at the same 
time by its nicely white aspect fetches a much better price 
on the market.” Therefore the authors are investigating foods 
that can be eaten with polished rice to help prevent beri-beri.
 Section 8, titled “Katjang kedele (Soy-beans)” (p. 65-73) 
begins: “This is a very important kind of beans for the native 
dietary.” Soy-beans were fed to pigeons with white rice in 
varying proportions. The higher the proportion of soybeans, 
the better the health of the pigeons. When a large proportion 
of the diet was washed and polished white rice, the birds 
developed polyneuritis and often died or became paralyzed.
 On page 68 the author notes that in Java, “soy-beans 
are not only eaten as such, but also very much in the shape 
of different native concoctions. It has been asserted (by 
C.L. van den Burg, 1904) that in this way the hard-to-digest 
legumins would be made easier to digest. However as far as I 
know, this assertion has not been founded on any experiment. 
A priori I think it as probable that by making tempé of the 
beans the taste is changed to such an extent, that they may 
be used continually, without being objected to. I hope some 
time to fi nd an opportunity of experimentally deciding this 
question. Till at present I only examined, whether in these 
concoctions the vitamin-content either has increased or 
lessened... I now experimented with tempe kedele and with 
tao-tjo” [Indonesian-style miso].
 Tempe, purchased on the market in Batavia, was fed 
in place of the soybeans. The results showed “a rather 
considerable loss of vitamins may be seen to have taken 
place during the preparation of tempe kedele from the soy-
beans.” Tao-tjo (Indonesian-style miso) was then used in 
place of soybeans, and it too was found to be a poor source 
of vitamins.
 Note 1. This is the 2nd earliest English-language 
document seen (March 2020) that mentions tempeh, which it 
calls “tempé” or “tempe” or “tempe kedele.” These terms are 
not italicized in the text.
 Note 2. This is the earliest English-language document 
seen (March. 2009) uses the word “tao-tjo” to refer to 
Indonesian-style miso. Address: Dr., Head of the Chemical 
Dep., Medical Lab. at Weltevreden.

1594. Juckenack, A. 1923. Unsere Lebensmittel vom 
Standpunkt der Vitaminforschung [Our foods from the 
standpoint of vitamin research]. Volksernaehrung (Die) No. 
4. 48 p. See p. 36. [Ger]
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• Summary: Section 17, titled “Legumes (Peas, beans, 
lentils, etc.)” (p. 36-37) notes that most dry legumes contain 
little vitamin A; the exception is the soybean, which is the 
only food legume with a high fat content. Also notes that 
olives and peanuts are good sources of vegetable oil (p. 36-
37). Address: Berlin, Germany.

1595. Kellogg, John Harvey. 1923. The new dietetics: A 
guide to scientifi c feeding in health and disease. Revised ed. 
Battle Creek, Michigan: The Modern Medicine Publishing 
Co. 1021 p. Index. 24 cm.
• Summary: About the principles of physiology, metabolism, 
dietetics and vegetarian nutrition (for both healthy and sick 
patients) as practiced at the Battle Creek Sanitarium. Dr. 
Kellogg was a pioneer in emphasizing the importance of 
dietary fi ber, as illustrated in the following four sections. 
The content of these sections is nearly identical to that of the 
1921 edition (which see for details).
 (1) In the chapter titled “Cellulose” (p. 211-22) are 
four sections: Bran, Bran does not irritate, Agar-agar, and 
Manyalla.
 (2) In the chapter titled “Regimens and Dietaries” (p. 
572-670), following a section on “The Laxative Diet,” 
are long sections titled “Bran” (p. 626-27) and “When the 
Laxative Diet is Indicated” (p. 627).
 (3) In the chapter titled “Diet in Disorders of the 
Digestive Organs” (p. 671-755) is a section on “Diet in 
Constipation” (p. 682).
 (4) Several pages later, the section titled “Rules for Care 
of the Colon to Combat Constipation” (p. 686-87) gives 20 
basic rules.
 Note 1. This book is widely cited by Trowell (1979) and 
others as the one in which Dr. J.H. Kellogg stimulated the 
study of fi ber in the United States, and was thus a pioneer in 
this fi eld worldwide. However most of the information about 
fi ber in this 1923 edition fi rst appeared in the original 1921 
edition.
 Note 2. The section titled “The soy bean” (p. 315-321) 
is quite similar to that in the 1921 fi rst edition of this book, 
but on different pages. Changes appear on the following 
pages: 316, 318, 320-21. Address: M.D., LL.D., F.A.C.S., 
Superintendent of the Battle Creek Sanitarium, President of 
Battle Creek College, Battle Creek, Michigan.

1596. Kellogg, John Harvey. 1923. The natural diet of man. 
Battle Creek, Michigan: The Modern Medicine Publishing 
Co. 386 p. Illust. Index. 20 cm. [50+* ref]
• Summary: This classic of vegetarian literature contends 
that a vegetarian diet is the natural diet of man. Contents: 
1. Man not naturally a fl esh-eater: Modern civilized life 
unnatural and unbiologic, animal dietaries, lessons from 
the monkey, porcine wisdom in diet, animals classifi ed by 
diet, the ancient family of primates, all mammals originally 
vegetable feeders, when germ diseases were unknown, 

kinship of higher apes and men, fl esh-eating never a 
universal human custom.
 2. Twenty popular delusions about fl esh foods: D-1. 
That meat is superior as a blood-making food, and, hence, 
is needed in anemia. D-2. That meat is essential as a fl esh-
building food. D-3. That a fl esh diet is essential to support 
severe or prolonged activity; that is, promotes endurance. 
D-4. That fl esh-eating is necessary to produce physical 
courage. D-5. That vegetarian races are inferior physically 
and mentally to races using a mixed diet. D-6. That fl esh 
foods are more refi ned and more easily digested and, hence, 
more nutritious than are foods of vegetable origin. D-7. 
That man is naturally omnivorous. D-8. That fl esh foods are 
stimulating and thus supply an element needed especially 
by brain workers. D-9. That beef tea is a useful nutrient. 
D-10. That a meat diet is required to prevent or cure gastric 
acidity. D-11. That a meat diet is desirable in tuberculosis. 
D-12. That a meat diet is necessary in diabetes. D-13. That a 
fl esh diet is essential in the treatment of obesity. D-14. That 
meat is required in beri-beri. D-15. That meat is essential 
as a “building-up” or restorative food. D-16. That meat is 
needed by growing children. D-17. That meats are needed 
as a stimulus to appetite. D-18. That the beef industry is a 
necessary part of our national economic system. D-19. That 
a meat diet is necessary to insure reproductive activity. The 
law of diminishing returns versus fl esh-eating. D-20. That 
meat is a harmless luxury.
 3. Scientifi c objections to the use of meat: Human 
liver not adapted to meat diet; important differences 
between meat and milk; meat defi cient in vitamins and food 
lime; Eskimos eagerly seek vegetable food; ill effects of 
meat diet on Arctic explorers; meat saturated with tissue 
poisons; meat readily putrefi es, natural foods do not; the 
poisons of meat; meat extracts; why viscera are especially 
objectionable; bacteriology condemns meat as food; vast 
numbers of bacteria in meat; putrefactive products of meat; 
why physicians forbid meat in cases of kidney disease and 
high blood pressure; how fl esh-eating causes constipation 
(“partly because the fl esh diet is lacking in the roughage or 
indigestible material required to stimulate the intestine to 
action”).
 4. Diseases due to fl esh eating: Tuberculosis in animals, 
cancer from meat eating, cancer rare and appendicitis 
unknown among fl esh abstainers, meat-eating causes 
disorders of nutrition, acidosis from a fl esh diet, a meat diet 
and scurvy, meat eating and arteriosclerosis, pernicious 
effects of a meat diet experimentally proven, recognized 
meat contraindications, the peregrinations of a deadly 
parasite, typhoid germs in meat products, fl esh poisoning, 
no protection for meat-eaters, oyster poisoning, converting 
sewage into food.
 5. Experimental evidence against fl esh eating: 
McCollum’s experiments, Dr. S. Weir Mitchell endorses the 
meatless regimen, an eminent scientist on meat diet, Fauvel’s 
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observations, greater endurance of fl esh-abstainers, the death 
rate reduced by meatless diet, fl esh-eating does not develop 
intelligence, meat-eating and race degeneracy, meat-eating a 
city habit, non-meat diet best even for carnivorous animals, 
the Scotchman’s dog, the effects of a meat diet on rats, the 
effects of a fl esh diet on rabbits, fl esh-eating animals short 
lived. 6. The ethical argument.
 7. Historical facts and authoritative opinions: Biblical 
teaching about fl esh eating, apostles who were fl esh 
abstainers, the Essenes were fl esh-abstainers, the diet of the 
ancient Greeks, King Cyrus a fl esh-abstainer, Julius Caesar’s 
army ration, diet of Peruvian soldiers, diet of athletes of 
ancient Greece, ancient philosophers were fl esh-abstainers, 
Plutarch’s essay on fl esh-eating, fl eshless diet of a Roman 
emperor, meatless diet endorsed by Gautier, views of Seneca, 
diet of the ancient Sumerians [today’s Iraq], eminent modern 
fl esh abstainers, vegetarian monks, Thoreau on the fl eshless 
diet, a Chinese statesman’s experience, the views of two 
great naturalists, the poet Shelley a food reformer, a child’s 
natural repugnance to meat, Liebig on the advantages of a 
non-fl esh diet, Sylvester Graham’s diet reform movement.
 8. Interesting facts concerning the dietary habits of 
various peoples. 9. The marvelous adaptation of the natural 
diet to human needs. 10. How to discard meats comfortably 
and safely.
 11. Is the disuse of meat advisable from a practical 
standpoint? The U.S. Department of Agriculture shows the 
use of less meat to be safe and economic, the importance of 
planting nut trees, avoidance of meat is necessary to change 
the intestinal fl ora, vegetable substitutes for meat, the recent 
low protein movement in the United States, the half century 
experience of the Battle Creek Sanitarium with a fl eshless 
diet.
 12. Newspaper and magazine misinformation: An “eat-
more-meat” campaign, Professor Fisher of Yale University 
[Connecticut] refuses to support the “eat-more-meat” 
campaign of the [Chicago, meat] packers, pernicious piffl e.
 Soy is mentioned in many places. The section titled 
“Flesh-eating never a universal custom” states (p. 33-34): 
“According to Mori, the Japanese peasant of the interior is 
almost an exclusive vegetarian. He eats fi sh once or twice a 
month and meat once or twice a year... The soy bean is held 
in high esteem and used largely in the form of miso, a purée 
prepared from the bean and fermented; also to-fu, a sort of 
cheese; and cho-yu [shoyu, soy sauce], which is prepared 
by mixing the pulverized beans with wheat fl our, salt, and 
water and fermenting from one and a half to fi ve years. The 
Chinese peasant lives on essentially the same diet, as do also 
the Siamese, the Koreans, and most other Oriental peoples. 
Three-fourths of the world’s population eat so little meat that 
it cannot be regarded as anything more than an incidental 
factor in their bill of fare.”
 Page 45: Complete “proteins are found in milk and eggs 
as well as in most nuts, peanuts, and the soy bean...”

 Page 73: “The protein of milk, of the soy bean, and of 
nuts is known to be superior to meat as a source of body 
nitrogen.” Address: M.D., LL.D., F.A.C.S. [Fellow of the 
American College of Surgeons], Superintendent of the Battle 
Creek Sanitarium, Battle Creek, Michigan.

1597. Kellogg, John Harvey. 1923. The soy bean (Document 
part). In: J.H. Kellogg. 1923. The New Dietetics: A Guide to 
Scientifi c Feeding in Health and Disease. Revised ed. Battle 
Creek, Michigan: The Modern Medicine Publishing Co. 
1021 p. See p. 315-21. 24 cm.
• Summary: This section is quite similar to that in the 1921 
fi rst edition of this book, but on different pages. Changes 
appear on the following pages: 316 (addition of a paragraph 
stating that the soy bean is a highly valuable food for persons 
suffering from diabetes), 318 (deletion of the statement 
that the writer “has for twenty-fi ve years made use of milk 
prepared from the almond and other nuts.”), 320-21 (addition 
of a table, supplied by William Morse of the USDA, giving 
the composition of soy beans sprouts and mung bean 
sprouts). Address: Battle Creek, Michigan.

1598. Kellogg, John Harvey. 1923. The natural diet of man 
(Continued). Battle Creek, Michigan: The Modern Medicine 
Publishing Co. 386 p. Illust. Index. 20 cm. [50+* ref]
• Summary: Continued: Page 74: “Vegetable extracts (yeast 
extracts and soy sauce) are now prepared which are fi ner in 
fl avor than the best meat extracts...”
 Page 191: “Complete proteins are found in the almond 
and also in the soy bean and the peanut, a fact which 
accounts for the large use of the soy bean and the peanut in 
China and other Oriental countries as a supplement to a diet 
of rice and green vegetables.”
 Page 198: “The soy bean contains more protein than 
does beef, and 20 per cent of oil.”
 Page 282: G. Yukawa reports that the diet of Japanese 
monks “consists exclusively of vegetable products, 
rice being the staple, supplemented with soy beans and 
vegetables. The diet contained an average of 70 grams of 
protein, 15 grams of fat, 514 grams of carbohydrates, an 
average energy intake of 2,500 calories. The experimenter 
concluded that the absolute vegetarian diet of the Buddhist 
monks of Japan is entirely adequate to maintain perfect 
health.”
 Page 285: “Some years ago (1899) the Emperor of 
Japan appointed a commission to determine by investigation 
whether it was necessary to add meat to the national dietary 
to improve the physique of the race, especially to increase 
their stature. As regards the use of meat, the commission 
reported ‘that the Japanese had always managed to do 
without it, and that their powers of endurance and their 
athletic prowess exceeded that of any of the Caucasian races. 
Japan’s diet stands on a foundation of rice.’ The rice diet 
of the Japanese is supplemented by the free use of peanuts, 
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soy beans, and greens, which supply all that rice lacks to 
constitute a wholly suffi cient bill of fare.”
 Page 306: “The experiments of McCollum and 
numerous others have in recent years demonstrated the 
entire feasibility of living exclusively upon a diet of purely 
vegetable origin. It is only necessary to make such a 
selection of foodstuffs as will supply the body with all the 
elements necessary for complete nutrition; and this may be 
easily done, as has already been indicated. It has also been 
shown that two widely used legumes, the soy bean and the 
peanut, as well as nuts, supply complete proteins and may be 
used in supplementing the incomplete proteins of cereals and 
vegetables. This fact explains the great rôle played by the soy 
bean in the bills of fare of the Orientals.”
 Pages 313-14: “Certain proteins known as complete 
proteins, when taken into the body in proper quantities may 
be wholly utilized in tissue building, because they contain 
exactly the elements needed, no more and no less, for the 
building of muscles, nerves, glands, and other nitrogenous 
tissues.” “The protein of the soy bean, the peanut, the 
almond, and various other nuts has, however, been shown to 
be of high quality, practically equal to the protein of fl esh... 
When meat is discarded, it is evidently necessary that care 
be taken to supply in its place an adequate amount of protein 
derived from the soy bean, the peanut, the almond, or other 
nuts, or from milk or eggs. Four or fi ve ounces of soy beans, 
peanuts, or almonds afford an abundance of protein for a 
day’s ration. See also p. 320.
 Page 322: “But even in the absence of milk and eggs, 
an abundant supply of protein could be readily secured by 
the planting of peanuts and the soy bean, two remarkable 
legumes which, pound for pound, supply more nourishment 
than beef or pork and of fi ner quality.” “Nuts, together 
with the peanut and the soy bean, afford a protein which is 
equivalent to that of meat at a cost far below the cost of meat 
proteins. For example, an acre of very ordinary ground will 
produce twenty bushels, or twelve hundred pounds of soy 
beans, which contain 40 per cent, or four hundred and eighty 
pounds of excellent protein. It takes an acre of ground and 
two years to produce seventy-fi ve pounds of dried protein 
in the form of beef. The same land will produce in the same 
length of time nearly one thousand pounds of soy bean 
protein. In other words, an acre of ground devoted to soy 
beans will produce more than thirteen times as much protein 
as the same ground used as a pasture for fattening steers...”
 Page 338: The section titled “The recent low protein 
movement in the United States,” notes that the daily protein 
requirement for a person weighing 120 pounds could be 
“provided by 2½ pints of milk or by 6 ounces of almonds, 
5 ounces of peanuts, 6 ounces porterhouse steak, 6 ounces 
navy beans, 4 ounces soy beans, 5 ounces lentils, 5 ounces 
black walnuts.”
 Page 359: “Animals furnish us a good object lesson 
on this subject. Compare the agility, alertness, curiosity 

and intelligence of the fruit-eating chimpanzee with the 
dull stupidity of the lion and the tiger; or the vivacity and 
progressiveness of the rice- and soy-eating Japanese, with 
the dull-witted, decaying Eskimo.”
 Nuts are discussed favorably on pages 56, 297, 327-
31 but neither peanuts nor peanut butter are mentioned 
specifi cally.
 Dr. Kellogg was a pioneer in promoting the importance 
of dietary fi ber. The following terms appear: Bran or wheat 
bran (p. 40, 155, 157, 201, 301). Bulk, bulky, or bulky diet 
(referring to “roughage”) (p. 70, 135). Cellulose (p. 57, 70, 
297, 303). Constipation (p. 10, 66, 135-138, 148, 157, 161, 
332, 382). Roughage (p. 57, 135, 297, 301). But none of the 
following terms appears in the index: Laxative, laxatives.
 The author lived 1852-1943.
 Note: This is the earliest English-language document 
seen (June 2004) that contains the term “natural foods” and 
that also discusses soy. Address: Superintendent of the Battle 
Creek Sanitarium, Battle Creek, Michigan.

1599. Kempski, Karl E. 1923. Die Sojabohne: Geschichte, 
Kultur und Verwendung unter besonderer Beruecksichtigung 
der Verhaeltnisse in Niederlaendisch-Indien [The soybean: 
History, culture and use, with special attention to the 
situation in the Netherlands-Indies]. Berlin: Paul Parey. 88 p. 
Illust. Index. 22 cm. [101 ref. Ger]
• Summary: Contents: Introduction. Some remarks on the 
soybean’s early history (p. 8). Overproduction of soybeans 
in Manchuria after the Russo-Japanese War–English oil 
mills make their fi rst trials (p. 9). Soybean production in 
Manchuria (p. 10-11). Soybean production in Korea (p. 
11-12). Soybean production in Japan (p. 13-15). Soybean 
production in America–Soybean meal and soybean milk are 
introduced (p. 16-22). Soybean production has also expanded 
in Africa, British India, and the Philippines (p. 22-23). The 
introduction of soybean cultivation to Europe (p. 23-25). 
The many uses of the soybean in Europe (p. 25-26). The 
many uses of soy oil (p. 26-27). Old and new methods of 
obtaining soy oil (p. 27-31). Soybean production and use of 
soybeans in the Netherlands-Indies (Niederländisch-Indien) 
(p. 31-61). A table gives the production of soybeans on Java 
in bouws (1 bouw = 1.7537 acres = 7096.49 square meters). 
In 1921 the production was 226,186 bouws. Of this: West 
Java 12,980 bouws. Central Java 162,124 bouws. East Java 
61,082 bouws. Thus, Central Java produced about 71.7% of 
Java’s soybeans.
 Appendix: Descriptions of how the most important 
soybean products are manufactured: In Java (tao-hoe 
[tofu]), tempeh, ketjap [soy sauce], tao-tjiong [or tao-jiung, 
a term, and perhaps a product, between doujiang and tao-
tjo, Indonesian-style miso] (p. 62-65), in China and Japan 
(soy sauce, miso, tofu, frozen tofu, natto, soymilk) (p. 65-
68). Supplements: I: Soybeans in Manchuria (p. 69-75). II; 
Hansamuehle [Hansa Muehle] in Hamburg, Germany (p. 75). 
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III: The Soybean by Piper and Morse (p. 75).
 Note the extensive, early bibliography. Unfortunately, it 
contains many errors.
 This book is largely a review of the literature, but with 
some original information, especially on Indonesia and 
Germany. In 1923 Java imported 150,000 to 200,000 tons 
of soybeans and had a population of 35 million. The area 
of soybeans planted in Java (including Madura) increased 
from 157,600 ha in 1918 to 164,700 ha in 1922 (p. 32). 
In 1921, 67.3% of Java’s soybean acreage was in Central 
Java, 20.7% was in East Java, and only 5.7% was in West 
Java. (p. 35). Large quantities of soybeans are imported to 
the Netherlands-Indies from Manchuria: 35,105 metric tons 
(tonnes) in 1920, rising to 95,742 tonnes in 1922. From these 
and local soybeans are made tempeh [spelled like this!], tofu 
(tahoe; Bohnenkäse), soy sauce (Ketjap, Sojasauce), etc. In 
Java, mostly black soybeans are grown. To make tofu yellow, 
it is cooked in an extract of the Curcuma root / rhizome. 
Sometimes it is also sun-dried or fried/roasted (gebraten). 
Tempeh is inoculated with a piece of tempeh from a previous 
fermentation, and often fried in coconut oil. Detailed 
descriptions are given of the production of soy sauce (ketjap; 
which is made from black soybeans) and Indonesian miso 
(taucho; tao-tjiong). The author (p. 64) states that ketjap 
and tao-tjiung are both inoculated using Hibiscus tiliaceus 
(hibiscus) leaves, called waroe in Java. Today Germany, like 
America, produces fresh and dried soymilk, fresh and dried 
soya cream, meat analogs, and soy sauce (p. 25).
 This book contains 17 interesting, old photos. 
Descriptions of those reproduced from other periodicals are 
omitted. (1) A soybean fi eld on the farm Kikai Nojo near 
Sempo-Station, Korea, owned and run by Mr. Moegling 
(p. 12). (2) A combine used for harvesting regular beans in 
California in 1918 (p. 19). (3) Many hydraulic presses in 
a modern American oil factory (p. 29). (4) The equipment 
used in steaming the soybeans before they are crushed in an 
American “steam mill” type oil mill (p. 31). (5) The interior 
of a British oil mill (p. 33). (6) The electrical generators 
in a modern oil mill (p. 34). (7) Soybeans being harvested 
manually at Madioen [Madiun, in East Java], Java (p. 48). 
(8) Harvested soybeans being dried on racks in a fi eld in 
Java, and carried away by one worker (p. 48). (9) Workers 
dividing up the harvest in Java (p. 50). (10) Threshing 
soybeans with bamboo fl ails in the courtyard of a small 
farmer in Java (p. 51). (11) Selling soybeans in a small 
market in Central Java (p. 51).
 Tables show: (1) Imports of soybeans to Germany from 
1910 (43,500 tonnes) to 1912 (more than 125,200 tonnes) 
(p. 24). (2) Soybean acreage in Java (including Madoera) 
from 1918 (157,600 ha) to 1922 (164,700 ha) (p. 32). (3) 
A breakdown of soybean area in Java in 1921 (of 226,186 
bouws) into West Java (12,980 bouws), Central Java 
(152,154 bouws), and East Java (61,082 bouws) (p. 35). 
Note: 1 bouw = 1.754 acres (Johnstone 1975). (4) Imports of 

Manchurian soybeans to Java (including Madoera) and other 
parts of the Dutch East Indies (mainly Sumatra) from 1920 
to 1922 (p. 36). (5) Yields (average or range) of soybeans in 
various countries: Germany, Italy, British Indies, Manchuria 
(incl. China and Korea), Japan, America (up to 2,700 kg/ha), 
Java (p. 52). (6) Comparison of the nutritional composition 
of soybeans, peas, and regular beans (Phaseolus varieties) (p. 
53). (7) Comparison of the nutritional composition of soya 
cheese (Sojakäse, tofu), beef, and lean pork (p. 53). (8) The 
prices of white and of black soybeans in Java during January 
and December 1922 and the same two months of 1923 (in 
Gulden) (p. 56). (9) Comparison of yields, price, costs, and 
profi t for peanuts (Katjang tanah) and soybeans in Java 
(p. 57-58). (10) Nutritional composition of canned frozen 
tofu (based on E. Senft) (p. 68). (11) Exports of soybeans 
from fi ve Manchurian ports (Dairen, Antung, Newchwang, 
Suifenho [Suifenhe], and Sansing) in 1919, 1920, and 1921 
(p. 70). (12) Exports and value of soybeans from all of 
China to four countries (Netherlands, Russia, Japan, Dutch 
East Indies) in 1919, 1920, and 1921 (p. 72). (13) Exports 
of soybean oil from fi ve Manchurian ports (Dairen, Antung, 
Newchwang, Suifenho [Suifenhe], and Harbin) in 1919, 
1920, and 1921 (p. 72). (14) Exports and value of soybean 
oil from all of China to fi ve countries (England, Netherlands, 
Belgium, Japan, USA) in 1919, 1920, and 1921 (p. 72). 
(15) Exports of soybean meal from four Manchurian ports 
(Dairen, Antung, Newchwang, Suifenho [Suifenhe]) in 1919, 
1920, and 1921 (p. 73). (16) Exports and value of soybean 
meal from all of China to three countries (Japan, Russia, 
USA) in 1919, 1920, and 1921 (p. 73). (17) Names of the 
fi ve major railway lines in Manchuria (South Manchuria 
Railway, Chinese Eastern Railway, Peking Mukden Line, 
Kirin-Changchun Line, Saupingkai-Taonan Line) (p. 74). 
(18) Amounts (in tons) of soybeans, soybean cake, and soy 
oil (Sojaöl) shipped over the South Manchuria Railway, 
and the Chinese Eastern Railway in one year (p. 74). (19) 
Railway transport and production amounts of the mills (in 
tons) in Dairen and Newchwang of soybeans, soybean cake, 
and soy oil (Sojaöl) during the year 1921 (p. 74). Address: 
Agricultural Expert in Poerbasari te Pengalengan, Java.

1600. Lewkowitsch, Julius. 1923. Butter substitutes–
Margarine, “Oleomargarine” (Document part). In: J. 
Lewkowitsch. 1923. Chemical Technology and Analysis of 
Oils, Fats, and Waxes. Edited by George H. Warburton. 6th 
ed. Entirely rewritten and enlarged. Vol. III. New York, NY 
and London: Macmillan and Co., Ltd. viii + 508 p. See p. 
31-54. [79 ref]
• Summary: An in-depth treatment of the subject. Margarine 
is called “Oleomargarine” in America, Margarine in 
French, Margarine or Kunstbutter in German, and Burro 
di margarina in Italian. Older English-language names 
suppressed by legislation are “butterine” and “Dutch butter.” 
“Margarine consists either of a mixture of animal fats alone 
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or of animal and vegetable oils and fats churned with cow’s 
milk to a butter-like emulsion, and colored yellow (unless 
forbidden by law) with annatto, methylorange, etc. The 
cow’s milk is sometimes replaced by an emulsion prepared 
from the kernels of almonds [almond milk] (see Li Yu Ying, 
Belgian patent 231,588) or from soya beans, so that it is 
possible to prepare a margarine from vegetable products 
exclusively” (p. 32). In the UK it is prepared exclusively 
from beef fat (called “oleomargarine” in the UK or “oleo oil” 
in the USA).
 “Amongst the vegetable oils, cotton seed oil and cotton 
seed stearine, sesamé oil, arachis oil, and even soya bean oil 
take the most prominent place... Arachis oil (also olive oil) 
and sesamé oil are used to a greater extent in Europe than in 
the United States (p. 33).
 “A general recipe for the manufacture of margarine 
containing oleomargarine as a preponderant basis is as 
follows:–Mix 65 parts of oleomargarine, 20 parts of 
vegetable oils, and 30 parts of milk. The yield is 100 parts 
of fi nished product, 15 parts of water being eliminated in 
the course of manufacture. The more milk used, the better 
will be the fl avor of the margarine.” “For still lower qualities 
maize oil is said to be used in the United States... as it is 
extremely diffi cult to remove or to mask the peculiar fl avour 
of maize oil. Lard [pig fat] is not used so extensively in 
Europe as in the United States. In this country [England] 
oleomargarine is prepared exclusively from beef fat. Mutton 
fat, which imparts an unpleasant (“animal”) fl avour to 
the margarine, is, however, used in continental margarine 
factories. In Russia, sunfl ower oil is used in the manufacture 
of margarine... The use of soya bean oil has also been 
proposed” (Korentschewski and Zimmermann, Chemiker 
Zeitung, 1905, p. 777) for use in margarine (p. 37).
 At the end of this section is one titled “Vegetable 
butters” (p. 55-58). These include “fats or mixtures of 
fats... which are exclusively of vegetable origin, and have 
at the ordinary temperature a consistence approaching that 
of butter or lard.” They may be made from “cotton seed 
stearine,” coconut oil, or palm kernel oil. They are sold, for 
example, in “countries where the inhabitants are forbidden 
by their religious tenets to consume beef fat or hog fat (India, 
Turkey). In commerce such vegetable butters are known as 
‘vegaline,’ ‘cottolene,’ etc. The manufacturing processes 
for producing cotton seed stearine have been describe in the 
preceding chapter (Vol. II. Chap. XIV.).” Address: 71 Priory 
Rd., London, N.W., England.

1601. Lewkowitsch, Julius. 1923. Hydrogenated fats, 
hardened fats (Document part). In: J. Lewkowitsch. 1923. 
Chemical Technology and Analysis of Oils, Fats, and 
Waxes. Edited by George H. Warburton. 6th ed. Entirely 
rewritten and enlarged. Vol. III. New York, NY and London: 
Macmillan and Co., Ltd. viii + 508 p. See p. 119-29. [5 ref]
• Summary: A good discussion of the early history of and 

literature on hydrogenation. In modern hydrogenation 
industries, glycerides undergo a chemical change, but are 
not saponifi ed. This process “has grown enormously of late 
years, and a very large amount of oil is so hardened annually.
 “Prior to the publication by Sabatier and Senderens in 
1900 of their researches on the action of metallic catalysts, 
attention had been directed principally to the hydrogenation 
of the fatty acids as oleic acid, few attempts being made 
to hydrogenate the glycerides. Since, however, it has been 
shown that unsaturated fatty acids in the combined state 
will take up hydrogen in the presence of metallic catalysts, 
a great impetus has been given to this branch of technical 
chemistry, and a large number of processes and catalysts 
have been devised for this purpose.”
 “For the successful carrying out of the operation it is 
essential that the oil surrounding the catalyst be continually 
replaced, and also that a large surface of oil is exposed to 
the hydrogen. The rate of stirring and the pressure employed 
have a direct bearing on the speed with which hydrogen is 
assimilated.
 “Various types of machines have been used to ensure a 
thorough intermixture of gas, oil, and catalyst. In order that 
the reduction may take place in the shortest possible time–a 
point of great importance in the preparation of edible fats, 
continued exposure of which to a high temperature tends to 
impair the taste–increased pressure is employed. Bergius 
(1914) states that the reaction can take place without the 
addition of a catalyst if the temperature and particularly the 
pressure are high enough. It is possible, however, that in his 
experiments the material of which the autoclave was made 
acted as an accelerator.”
 Among the earliest patents taken out in the UK was that 
of Normann in 1903 (English patent No. 1515).
 A table (p. 127-28) gives constants for many hardened 
fats, including arachis oil, sesamé oil, and soya bean oil 
(based on Mellana 1914). Address: 71 Priory Rd., London, 
N.W., England.

1602. Mendel, Lafayette B. 1923. Nutrition: The chemistry 
of life. New Haven, Connecticut: Yale University Press. 150 
p. The Hitchcock Lectures, delivered at the University of 
California (Berkeley), 1923. [76 ref]
• Summary: A nutrition classic. Justus von Liebig (lived 
1803-1873) was the fi rst to give proper importance to the 
nutritive role of proteins (albumen). His main writings on 
this and related subjects are found in Thier-Chemie (Animal 
Chemistry, 1846, 3rd ed) and Familiar Letters on Chemistry 
(1851, London, 3rd ed.). In the latter work he pointed out 
that vegetable as well as animal products contain more or 
less identical protein substances (p. 346, 350). Liebig divided 
all foods into nitrogenous (plastic) and non-nitrogenous 
(respiratory) groups. The former can be converted into blood; 
the latter lack this property. Plastic foods include plant fi brin, 
vegetable albumin, vegetable casein, and the meat and blood 
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of animals. Mendel notes: “Liebig’s teachings abound in 
much that has spelled progress in scientifi c knowledge; but 
owing to the force of his great reputation many demonstrably 
wrong conceptions formulated by him were fostered unduly 
long. The doctrine that protein–and particularly the muscle 
protein itself–is the only source of the energy liberated in 

work has long been disproved. The artifi cial distinction 
between nitrogenous and non-nitrogenous foods as sources 
of energy is untenable. It was fallacious to teach that 
starch or fat do not serve nutrition, but merely facilitate the 
respiratory process.”
 Carl Voit (lived 1831-1908), in his classic monograph 
on nutrition (Die Ernaehrung, 1881; see p. 339) points out 
Liebig’s critical error.
 “When Atwater, a pupil of Voit [and an American], 
compiled his widely circulated bulletin on Methods and 
Results of Investigations on the Chemistry and Economy of 
Food in 1895 the energy-yielding functions were somewhat 
more directly emphasized.” 
 Photos show portraits of Liebig (p. 19) and Voit (p. 25). 
Address: Sterling Prof. of Physiological Chemistry, Yale 
Univ., New Haven, Connecticut.

1603. Pfahler, H. 1923. Analyse eines Sojaoels? [Analysis 
of a soybean oil]. Inaug.-Dissertation, Munich, Germany. 
[Ger]*
Address: Munich, Germany.

1604. Satow, Sadakichi. 1923. Manufacture of plastic 
products from proteid of soy bean. Tohoku Imperial 
University, Technology Reports (Sendai, Japan) 3(4):199-
267. (Chem. Abst. 17:3574). [15 ref]
• Summary: Contents: Preface. 1. Properties of soy bean 
proteid. 2. On the relations between hydrolised proteid and 
its glutinization. 3. Effect of coagulation of proteid upon 
glutinization. 4. On the process of glutinizing. 5. Reactions 
of proteids with formaldehyde or other active methylene 
compounds. 6. Process of moulding. 7. Effect of other 
chemicals and ingredients on the product. 9. Properties of 
the plastic materials made from soy bean proteid and their 
physical and chemical tests. 10. Application of products 
manufactured from soy bean proteid.
 The properties of the protein from soy beans, which is 
termed glycinin, are described, and its reactions with neutral 
salts, alkaline and acid reagents of various types enumerated. 
Phenols, naphthols, and the condensation products of 
formaldehyde with phenols and with other chemicals have 
the property of dissolving the glycinin with the formation 
of a thick viscous fl uid, which is converted by heating into 
a hard, strong, insoluble and infusible substance. If the wet 
protein is used instead of the dry powder, a white, sticky 
substance is produced, which under the infl uence of heat and 
pressure gives a rigid, semi-transparent substance. Potassium 
bichromate glutinizes the wet protein into a very viscid 
adhesive paste of a reddish brown color, which is converted 
into an insoluble hard substance by autoxidation at the 
ordinary temperature. A transparent plastic material may be 
manufactured by subjecting the hydrolyzed protein directly 
to the action of formaldehyde, omitting the glutinizing 
process. Formaldehyde reacts with the protein in 2 stages, 
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the fi rst being almost instantaneous, but the second occurring 
slowly over the lapse of months. The result of the second 
reaction is an increase in the tensile strength of the substance.
 Note: This is the earliest document seen (Oct. 
2001) concerning hydrolyzed soy protein. Address: 
Kôgakuhakushi, Sendai, Japan.

1605. Steuart, Dan W. 1923. Some observations with regard 
to the unsaponifi able matter and sterols of edible fats. 
Analyst (London) 48:155-60. [6 ref]
• Summary: Read at the meeting on 6 Dec. 1922. The writer 
analyzed the sterols in a margarine and the composition of 
lecithin. “Hydrogenation (hardening) decreases the sterol 
content of an oil. “Lecithin is used in somewhat minute 
quantities in some margarines.” Soybean oil is mentioned 
only in a large, untitled table (p. 158), which gives constants 
for various animal and vegetable fats. “Soya bean oil (1918): 
Unsaponifi able matter 0.84%. Sterols 0.23%. Sterols in 
unsaponifi able matter 27%. Melting points of phytosterol 
acetates: 133, 132, 129ºC.
 Also gives the same constants for beef oleo, beef stearin, 
seal oil, whale oil, sesame oil, arachis oil, hardened arachis 
oil, and margarine. Address: B.Sc., Maypole Lab., Southall 
[England].

1606. Watson, Ernest. 1923. The principal articles of Chinese 
commerce (import and export) with a description of the 
origin, appearance, characteristics, and general properties of 
each commodity; an account of the methods of preparation 
or manufacture together with various tests, etc., by means 
of which the different products may be readily identifi ed. 
Shanghai, China: Statistical Dept., Inspectorate General of 
Customs; sold by Kelly & Walsh [etc.]. xi + 630 p. Illust. 28 
cm. The Maritime Customs. II. Special Series No. 38.
• Summary: Section II, titled “Oils, fats, and waxes” (p. 76-
149) contains detailed defi nitions of the following: Bean oil 
(Tou-yu or Oleum dolichos) obtained from the soya bean of 
China, and the residual meal (tou-ping-fên) (p. 85-86). “In 
China bean oil is used as a food; for cooking purposes; for 
mixing with lacquer; in making varnish and printing ink; 
in soap making; and, to a slight extent, as an illuminant, 
although for this purpose it has been almost superseded by 
kerosene. It is also used in water proofi ng cloth and paper for 
making umbrellas and lanterns. In foreign countries, where 
the demand for the oil is practically unlimited, bean oil is 
used chiefl y in the manufacture of soap and in preparing 
salad oils. On account of its drying properties bean oil is not 
very suitable for use as a lubricating oil.
 “Bean oil appears in Chinese commerce packed in 
wooden tubs, paper-lined baskets, or in earthenware jars, of 
no standard weight. It is exported in great quantities from 
many of the northern ports, particularly from Dairen and 
Newchwang, and, to a smaller extent, from Hankow and 
other Yangtze ports.”

 Section VI, titled “Miscellaneous products” contains a 
long subsection on “Beans, Soya” (Tou) (p. 320-21). “Soya 
beans, or ‘soy beans’... are cultivated in enormous quantities 
in Central Manchuria... It is estimated that about 1,600,000 
tons are produced annually in Manchuria alone... The beans 
are small,... the yield per acre being from 1,100 to 1,600 
pounds [18.3 to 26.6 bushels]. Several varieties are grown in 
China and are commonly classifi ed by the Chinese according 
to form, colour, size, use, and other characteristics. The best 
known of these varieties are (with Chinese characters for 
each term): -
 (1) Yellow beans (huang-tou), subdivided into pai-mei-
tou or ‘white eye-brow bean,’ so called from the whiteness of 
the prominent hilum; chin-yüan-tou or ‘round golden bean’; 
and hei-ch’i-tou.
 (2) Black beans (wu-tou), subdivided into (ta-wu-tou) or 
‘large black bean’; (hsiao-wu-tou) or ‘small black bean’; and 
(pien-wu-tou) or ‘fl at black bean.’
 (3) Green beans (ch’ing-tou), subdivided into two 
varieties, one of which has a green epidermis and green 
interior, the other a green epidermis and yellow interior.
 Three subspecies [of soya beans], yielding very small 
beans, are known as: (hsiao-pai-tou) or ‘small white bean’; 
(hsiao-hung-tou) or ‘small red bean’; and (hsiao-lü-tou) or 
‘small green bean.’” Note 1. The writer may be mistaken 
in calling these last three subspecies of soya beans. They 
are probably white azuki beans, red azuki beans, and mung 
beans.
 Soya beans “are valued chiefl y as a source of bean oil, 
but are also extensively used as food, either whole or ground 
to fl our in making beancurd, bean milk, bean sauce, or ‘soy,’ 
and salted relish (ta-tou-shih) [fermented black soybeans], 
which is used both as a food and as a medicine. The black 
beans, which are not much used as food because they are 
supposed to make the body too heavy, are used in medicine, 
to impart strength and vigour, as a carminative, and also as 
an antidote for vegetable poisons, such as aconite, croton oil, 
etc. The hulls of green [soy] beans are applied to smallpox 
ulcers and other sores; the bruised leaves of the plant are 
used in treating snakebite; the fl owers are used in treating 
diseases of the eyes. Young bean sprouts (tou-ya) are used 
as a vegetable food.” Details are given on the following 
products made from soya beans: “Beancurd (tou-fu), bean 
milk (tou-fu-chiang), bean sauce (see under ‘soy’), and bean 
vermicelli (Fen-ssu, Tou-fen-ssu, Hsi-t’iao-mien, or Kua-
mien.–A very famous vermicelli made in the Chefoo district, 
from beans most of which are originally imported from 
Manchuria).
 Note 2. This is the earliest document seen (Nov. 2012) 
that contains the term Tou-fen, which probably refers to 
roasted whole soy fl our.
 Note 3. This is the earliest English-language document 
seen (Nov. 2011) that uses the term “salted relish” to refer to 
fermented black soybeans.
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 The section titled “Soy (Chiang or Chiang-yu”–with 
Chinese characters for each term) states: “Soy is a sauce 
made in China from the soya bean (Soja hispida). In 
preparing it, a quantity of beans are slowly boiled, an equal 
quantity of coarsely ground wheat or barley being added. 
The mixture, after being allowed to ferment for some time, is 
put into a jar with an equal amount of salt, a few aromatics, 
and three times as much boiling water as there were beans 
at fi rst; the whole is then allowed to stand for several weeks 
exposed to the sun, after which the liquor, which constitutes 
the soy, is separated by pressing and straining the mass. The 
fi nished product is afterwards packed into jars or bottles 
ready for the market.
 “Soy is thin, and, in colour, very dark brown or almost 
black; it becomes brighter and clearer on being kept, 
has an agreeable salty fl avour, and produces a yellowish 
froth when even slightly shaken. It is much used by the 
Chinese as a sauce and condiment, as it creates an appetite 
and is supposed to counteract the injurious properties 
of contaminated food; it is also used in medicine as an 
application for burns, scalds, eczema, leprous sores, etc. Soy 
is often exported from China to foreign countries, where it 
is extensively used in the manufacture of many European 
sauces.”
 Also discusses: Groundnut oil (Hua-shêng-yu), also 
called peanut oil, earth-nut oil, and arachis oil (Oleum 
arachis) (p. 105-06). Hemp-seed oil (Ma-yu or Ma-tzu-yu) 
(p. 106).
 Sesamum-seed oil (Chih-ma-yu or Hsiang-yu; Oleum 
sesame) also known as “gingelly oil,” “teel oil,” or “benne 
oil” (p. 133-35). Groundnuts (p. 421-22). Wheat gluten 
(Mien-chin, p. 574). A second edition was published in 1930. 
Address: Chief Appraiser, Chinese Maritime Customs.

1607. Loew, Oscar. 1924. The soy bean, a superior crop. 
Porto Rico Agricultural Experiment Station, Agricultural 
Extension Notes No. 64. p. 1-2. Jan. 15.
• Summary: “The soy bean originated in Eastern Asia and 
has been introduced during the past 30 years into different 
countries of the world. It can be grown successfully even 
in a rather poor soil, in the absence of nitrogenous manure, 
provided the specifi c root-nodule bacteria are present. This 
plant is far superior to other leguminous crops, even those 
very rich in protein, as the lupin, which it equals in protein 
and highly surpasses in fat content. In fact, the soy bean is 
richer in fat than all other leguminous crops and is, therefore, 
sometimes called the oil bean. The soy bean does not contain 
alkaloids and bitter tasting matters like the lupin...”
 A table compares the nutritional composition of the 
pea, common bean, lupin, and soy bean. “From the analyses 
it would appear to be of great advantage for the people of 
Porto Rico to replace the common bean now serving as an 
essential part of the daily food, by the soy bean, it providing 
a higher percentage of protein and fat... Since the Soy bean 

needs prolonged boiling until it reaches a suffi cient degree of 
softness, it is best soaked for a day in water to which some 
soda and common salt are added (about a teaspoonful of each 
to half a liter) followed by washing two to three times with 
fresh water and then boiling for an hour or so. The taste of 
this dish is very agreeable.
 “In Japan the soy bean serves for several preparations, 
called ‘tofu,’ ‘yuba’ and ‘miso,’ which might be prepared 
in Porto Rico. Also, a dressing or condiment similar to the 
English Worcestershire sauce, is prepared from the seeds.” 
The preparation of tofu is described. It is “generally fried 
like cakes and represents an excellent food.”
 “The milky liquid can also doubtless be used as a 
suitable nutrient, but it can never replace the mother’s or 
cow’s milk for children, since the lime content is exceedingly 
small and the protein differs widely from the casein of the 
milk.
 “In our trials with soy beans at the Experiment Station, 
Mayaguez, the results at fi rst were disappointing. This was 
found to be due to the fact that the soil was not inoculated 
with the proper bacteria for assimilating nitrogen for the 
roots. We now have inoculated soil, and before planting 
on ground new to this crop inoculating material should be 
secured from the Station for mixing with the seed at the time 
of planting. When the soil is once inoculated it will remain 
so for all succeeding crops.”
 Note: Who was Dr. Oscar Loew and how did he learn 
about soyfoods? From 1897 to 1906 he was a Professor 
of Agricultural Chemistry at the Imperial University of 
Tokyo, Japan, where he wrote articles about soy sauce, tofu, 
soymilk, and yuba. In 1911 he was in Munich, Germany, 
where he wrote an article about soymilk. When he speaks 
of “our trials with soy beans at the Experiment Station, 
Mayaguez,” he seems to indicate that he was living at the 
Station in Porto Rico in about 1924. Address: Mayaguez, 
Porto Rico.

1608. Gyarfas, Jozsef. 1924. A szójabab [The soybean 
(Continued–Document part II]. Koztelek (Common Ground) 
34(13):157-58. Feb. 14. [Hun]
• Summary: (Continued): The only problem with soy beans 
is that they take a long time to cook. However, if we leave 
them to soak in cold water for 12-24 hours, they will become 
just as soft as other legumes.
 Due to its high fat content, soy broth (szójafozelék) does 
not require any bacon like the other legumes.
 However, soybean can enjoy a much wider spectrum of 
uses in human consumption if it is used to make fl our.
 Cereal fl ours contain little protein, fat, and mineral salts. 
While soy fl our contains only about 1/3 of the carbohydrates 
of wheat fl our, it has more than 3 times as much protein and 
20 times the fat. Moreover, soy fl our also contains about 10 
times the potash amount as wheat fl our, and this potash has 
high levels of lime.
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 Thus, a so-called energy bread, which is much more 
nutritious than regular bread, can be baked by mixing soy 
fl our with regular fl our. Soy fl our can also be used to make 
more nutrient-rich and tastier bouillon cubes, pastas, cakes, 
hardtacks, crackers, biscuits, etc. The fl ours made from 
legume seeds and used as a source of nutrition for children 
can be made even richer by adding soy.
 Soy beans can even be roasted to make a coffee 
replacement.
 Soy beans also have a healing and strengthening effect: 
they contain vitamins A and B and high levels of phosphoric 
acid and lecithin (1.5-2%), and are even used in lecithin 
production. Since soy beans are low in carbohydrates, 
they are well-suited for use in the diets of diabetics and 
people suffering from kidney infl ammation or stomach and 
gastrointestinal problems. The consumption of large amounts 
of soy beans helps in the lactation of pregnant women, etc.
 And this has not even exhausted all of the possible 
uses for soybean, as illustrated by the example of East 
Asian peoples who use it to make a cream similar to that 
made from chestnuts. However, soy cream (szójakrém) 
is more nutritional. They also grind the bean for use as a 
replacement for butter, with black soy being especially 
favored for consumption with rice dishes after being toasted. 
To make the bean more easily digestible, especially in Japan 
and China, they use microorganisms (bacteria cultures) 
to ferment it. This results in a fermented mash [miso] and 
a spicy brown dipping sauce [soy] used as a condiment. 
Soy beans are also used to make a type of plant milk, the 
composition and nutritional value of which is similar to 
that of animal milk. Soy milk (szójatej) is used not only in 
the kitchen, as it is also the basis for producing soy cheeses 
(szójasajtok).
 Soy milk can be produced both in small-scale production 
and in large-scale factories, as proven by examples in both 
Europe and America. It can also be sold in a thickened form 
and used both in households and by the baking industry to 
make inexpensive forms of chocolate.
 The soy fl our made via oil production can also be used 
to make soy milk. In East Asia, the oil cakes are primarily 
consumed after chopping them into small pieces, soaking 
them in water, and using them to make pasta. Any parts 
of the cakes that are not suitable for eating are spread on 
agricultural soils as a form of fertilizer instead of as feed. 
The soy oil itself is also used as cooking oil, especially in 
China. During the war, German prisoner-of-war camps used 
extruded soy fl our as a form of food. I was furthermore 
informed that in Germany, extruded soy fl our continues 
to fi nd a market, not only as a fodder, but as an ingredient 
for human food, such as bouillon cubes. It is also used to 
substitute a large part of bread fl our. Germany is also in the 
process of introducing soy cheese [tofu?] production.
 Even in America, there are now factories that use 
soybean to make exclusively food for human consumption.

 All in all, soybean has a multitude of uses. It is this 
fact, along with its excellent nutritional value, that makes 
the introduction of its cultivation in Central Europe seem 
so desirable. Despite this fact, large-scale soybean seed 
production has not been able to gain signifi cant ground 
outside of Asia, and especially Manchuria, even though 
there is really nothing special about its cultivation. It is most 
akin to that of the common bean, with the main difference 
being that soybean has a longer growing season. It is not 
particularly susceptible to any special diseases or animal 
pests. Only rabbits pose a threat to such a degree that 
soybean, if cultivated in small plots, has to be fenced to 
ensure it is not consumed.
 In my next article, I will shed light on the reasons why 
the endeavors to introduce soybean cultivation to Central 
Europe have not been successful.
 Note: Translated by Peter A. Gergay of San Francisco, 
California. Address: Columnist, Hungary.

1609. Leith, B.D. 1924. Fluctuating variations in [the 
composition of] the soy bean. J. of the American Society of 
Agronomy 16(2):104-08. Feb.
• Summary: Since 1911 the author has made a special study 
of the soy bean, measuring the oil content (percentage), 
drying index, and productive capacity 61 different strains–
selections from Wis. 32 (S.P.I. No. 30746). The fi rst fi ve 
years were largely devoted to determining varieties adapted 
to Wisconsin conditions. The protein content was studied 
later. Paint manufacturers have been interested for several 
years in determining to what extent soy bean oil can be 
substituted for linseed oil. Although no variation in chemical 
composition was found (except in the case of change of 
environment), inherited fl uctuations were observed in oil 
content (14.1 to 19.8%), protein content (35 to 44%), and 
iodine number (124 to 146).
 “The interesting fact is that in oil and protein content 
and in iodine number, the fl uctuations from year to year 
have been large, and that only within rather wide limits have 
they been consistent in a certain direction between varieties 
in a single year...” Address: Dep. of Agronomy, Univ. of 
Wisconsin, Madison.

1610. Knoerchen, -. 1924. Seuchenartige Erkrankung 
bei Rindern [An infectious disease of cattle]. Berliner 
Tieraerztliche Wochenschrift 40(12):145. March 20. [Ger]
• Summary: The following is the fi rst page of an English 
translation in Soybean Research Council. 1951. The Duren 
Disease.
 In the cattle herd of the sanatorium (Lungenheilstätte) 
Holsterhausen near Werden (Ruhr), a type of disease was 
observed analogous to the one reported from Dueren and 
environs (Kreise Düren) (B.T.W. No. 44). A total of seven 
cows became sick and were killed. According to the report 
of the farm manager, the fi rst signs of this disease were 
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observed at the end of June, 1923. One animal bought August 
1, 1922, showed as the primary sign, a nasal hemorrhage 
which disappeared after a few days and reappeared several 
times. No other signs were observed until August 20th. At 
this time, disturbance of the digestive system and decreasing 
milk production were noted. August the 27th, I found the 
animal in a state of fever accompanied by nasal hemorrhages 
and respiratory diffi culties, and highly exhausted. For these 
reasons, the animal was killed. This cow was the only living 
one which I examined. The intestines contained several 
liters of blood and the mucous membranes of the intestines 
appeared dark red, swollen and showed several round ulcers 
with high ridges. The diameter of this ulcer was about two 
centimeters. The liver was slightly enlarged and the mucous 
membranes of the bronchial tubes showed hemorrhages in 
the form of scattered dots. The bacteriological tests in the 
slaughter-house showed only cholera-producing bacteria in 
the intestines and muscles.
 On the 15th of August, a cow had to be killed 
immediately. This animal, bought December 15, 1922, 
showed symptoms eight days previous to the killing (minor 
infl ammation of the intestines). The third cow, bought 
May 29, 1922 and killed September 17, 1923, was sick 
for three to four days previous to being killed. The fourth 
cow, bought October 26, 1922 and killed October 8, 1923, 
showed symptoms on October 1, 1923 and showed signs 
of an intense infl ammation of the intestines with strong 
hemorrhages. The entire muscle system was covered with 
small hemorrhages.
 The fi fth cow, bought October 26, 1922 and killed 
October 21, 1923; the sixth cow, bought May 29, 1923 and 
killed October 13, 1923; the seventh cow, bought May 20, 
1922 and killed October 16, 1923. These animals were killed 
according to my advice, two or three days after the fi rst 
symptoms of the disease appeared. The sixth cow mentioned, 
showed striped redness of the mucous membranes of the 
intestines. The others showed no observable changes.
 In all cases, the fi rst observable symptoms were the 
nasal hemorrhages, followed by decreasing milk production, 
lack of appetite, fever (up to 41.7ºC). In some cases blood 
was found in the excrement, however hemorrhages from the 
vagina were not observed.
 It was remarkable that the fi rst cow was the only one 
which shoved this intermittent nasal hemorrhaging, and 
that the muscles of the fourth cow showed widely spread 
hemorrhages.
 All these animals became sick long after being acquired. 
The disease producing agents have to be in the stable, 
probably in the food. Poisoning is not unlikely. Address: 
Veterinarian, Werden, Ruhr, Germany.

1611. Faber, Sandor. 1924. A szójabab jelentösége és 
termelése [The signifi cance and cultivation of the soybean]. 
Gazdasagi Lapok (Agricultural Papers) 5:49. [Hun]

Address: Hungary.

1612. Humbert, G. 1924. Sur la préparation d’une uréase 
purifi ée, entièrement et rapidement soluble [The preparation 
of a purifi ed urease, which dissolves completely and rapidly]. 
Comptes Rendus des Seances de la Societe de Biologie 
90(9):607-08. Meeting of 8 March 1924. (Chem. Abst. 
18:2016). [Fre]
• Summary: Soy fl our cannot be used in its natural, unheated 
state, either for analysis or experimentation, because it 
contains a small quantity of urea, some amino acids, and 
a signifi cant quantity of ammonia. Urease was extracted 
from soy fl our and found to be very active; in one hour it 
hydrolyzed its weight of urea at laboratory temperature. An 
even more active “ferment” can be obtained from the seeds 
of Canavalia ensiformis [jack beans]. Address: Laboratorie 
de la Polyclinique médicale de l’Université de Genève.

1613. Frosch, P.; Noeller, W. 1924. Untersuchungen ueber 
die Duerener Rinderseuche [Investigations on the Duren 
cattle disease]. Berliner Tieraerztliche Wochenschrift 
40(14):171-76. April 3. [Ger]
• Summary: An excerpt of reports to the Secretary of 
Agriculture, Domains and Forestry (Ministerium fuer 
Landwirtschaft, Domänen und Forsten), Berlin.
 The following English translation is from: Soybean 
Research Council. 1951. The Duren Disease.
 Grebe, Unterhossel and Eickmann had summarized 
their fi ndings re an epizootic [concerning a disease that 
is temporarily prevalent and widespread in an animal 
population] among cattle in the Rhine Province in This 
Journal, 39, 464-466, (1923); also Vogt, ibidem, 39, 
467, (1923) and Knoerchen, ibidem, 40, 145, (1924) had 
called attention to this disease. The Prussian Secretary for 
Agriculture, Lots and Forestry therefore wished to fi nd out 
more about the disease and ordered that the Senior author 
(Noller) should investigate in situ everything what would 
throw a light upon the character of the disease. After a great 
many diffi culties the Senior author succeeded in entering the 
occupied zone. He had the opportunity to perform a post-
mortem in Cologne at a cattle [sic] at December 30, 1923.
 The pathologic-anatomical, the bacteriological and the 
experimental results (on animals) showed that the cause 
could be a gas producing anaerobic germ. To fi nd out more 
about the bacterium the material was divided into two 
parts; one of us (Noller) did the work at the autopsy and the 
orienting bacteriological investigations. The fresh material 
was sent for a thorough bacteriological investigation to 
Secret Counsel Frosch.
 We shall give here excerpts from the fi rst reports, as 
we wish to stimulate further investigation. Should we have 
in the future the opportunity to get hold of more material, 
then we shall repeat our searches and amplify them. We 
plan especially the thorough investigation of the organism 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    766

© Copyright Soyinfo Center 2021

which causes pathological symptoms in animals, we plan 
work in pathological anatomy and histology, especially what 
concerns the liver.
 I. The Starting Material and the First Etiological 
Findings (According to the Report of January 3, 1924, 
Pathological Institute, number 11 / 1924).
 By: Prof. Dr. W. Noller
 A telegram was received from Heumar, Mulheim 
district, Rhine reporting that a certain herd (th.) had become 
infected with the Duren epizootic. Therefore I was sent to 
Cologne December 28, 1923. When arrived I found that the 
sick animals had already been killed and removed. Therefore 
I investigated together with the district veterinarians Dr. 
Dierick and Dr. Tang the accompanying circumstances 
which lead to the occurrence of the disease. We paid special 
attention to the feeding, as the reports of Secret Counsel Dr. 
Lothes express the suspicion that a food poisoning had taken 
place.
 We visited fi rst the herd of Mr. M. in Ostheim. Here the 
following losses or emergency killings had occurred: The 
fi rst cow was killed November 30, the second one reached 
the market December 3 in a sick state, the third one died 
December 8. The fourth and the fi fth were marketed sick 
December 10 and 17, respectively. The sixth cow, which we 
intended to dissect, was reported sick 12/26/1923. When we 
investigated the barn we found out–and this is true for all the 
other places we visited–that we had to deal with a pure dairy 
outfi t; the majority of the animals produced record amounts 
of milk.
 The owner informed us that the sick cow had not 
taken food for 2 to 3 days, or at least not much. There was 
no temperature, the cow showed 38.4ºC. in the morning 
of December 29. When we visited, during noon, the cow 
showed a temperature of 38.1, respiration 28, pulse 60, 
very weak pulse. We milked some milk with natural color, 
the owner informed us that the yield of milk had decreased 
over the last three days parallel to the drop in the state of 
nutrition. The fecal matter was dry, did not contain blood. 
As the reports about this epizootic often mentioned bleeding 
from nose and/or vagina, we paid special attention to these 
parts. We found in the nose an area with reddenings of the 
size of a lentil, these reddenings were sometimes covered 
with fi ne, yellowish scab. At some of the erosions we 
noticed small layers of blood at the mucosa, but there was no 
blood fl ow. At the vulva we fi nd at both sides of the clitoris 
erosions of the size of a lentil, their rims had sometimes a 
yellowish deposit, the base was red. The changes inside the 
nose caused us to consider this cow as being in danger, and 
we advised the owner to have the cow killed in the abattoir 
of the police in Cologne on Sunday, December 12; this 
would serve the purpose that the present authors could do 
their investigations.
 As we intended to look at other herds the same 
afternoon, an immediate killing was not advisable. And 

besides this none of us three experts would have believed 
that these small changes would cause death over night. The 
owner was cooperative, he transported this cow the same 
afternoon to the Police in Cologne.
 The Government reports from Cologne stressed more 
and more the opinion that we had to deal here with a food 
poisoning. This was corroborated by the fact that it was not 
possible to prove that one had to deal with a communicable 
disease. So e.g. the Pathological Institute had received 
from Hohenunkel 8/31/23 material and had tried to infect 
two calves, one calf we tried to infect subcutaneously with 
the bone marrow of a metacarpus, the other calf was fed 
with highly infl amed hemorrhagic pieces of jejunum and 
rectum. The animals were kept for 24 days, their temperature 
was measured thrice daily. After killing no pathological-
anatomical changes could be found, also the clinical picture 
had shown no evidence of a disease. Therefore we paid 
great attention to the feeding and to the fertilizer used. We 
were interested in the fertilizer, as these compounds, which 
have been used more and more during the last years, might 
contain very toxic by-products of small solubility, and when 
applied after the grass etc. was already fully grown might 
thus poison the cattle.
 Mr. M. from Ostheim had fed: soybean meal with wet 
shredded sugar beets, palm kernel presscake. Before the 
disease had occurred he also fed beet leaves. He also fed oats 
straw, which we examined and found to be free of fungi. He 
fertilized with superphosphate and ammonium sulphate.
 We did not have enough time to go to Heumar, therefore 
we called Mr. Th. in Heumar on the phone and inquired 
about his losses. Four head of cattle had become ill, three 
were killed immediately, one died. He fed his cattle soybean 
shred, wet brewer’s chaff, cornmeal mash, bran from the city, 
sugar beet shreds and dried shreds, he also used oat shreds. 
He fertilized with quicklime, basic slag, potassium chloride 
and ammonium sulphate.
 Note: This is only the fi rst 2 pages of the translation. 
Address: 1. Secret Medical Counsel Prof.; 2. Prof. Both: 
Ministry of Agriculture and Forestry.

1614. Baughman, Walter F.; Jamieson, George S. 1924. 
Sur la composition de l’huile de semences de Soja [On the 
composition of the oil from soybean seeds]. Journal de 
Pharmacie et de Chimie 29(6):246-48. March 16. 5th series. 
[4 ref. Fre]
• Summary: The fi rst part of this article is a French 
translation, with the tables, of the following English-
language document: Baughman, Walter F.; Jamieson, George 
S. 1922. “The chemical composition of soya bean oil.” J. 
of the American Chemical Society 44(12):2947-52. Dec. 
Address: Bureau of Chemistry, USDA, USA.

1615. Bass, Eugen. 1924. Untersuchungen ueber die 
Duerener Rinderseuche [Investigations on the Duren cattle 
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disease]. Deutsche Tieraerztliche Wochenschrift 32(17):222. 
See also p. 22 and 251. [Ger]
• Summary: The following is the fi rst page of an English 
translation in Soybean Research Council. 1951. The Duren 
Disease.
 Remarks by Bass concerning an article having the 
same title by Frosch and Noeller in Berliner Tierärztliche 
Wochenschrift of 3 April 1924.
 In the Rhine province in 1923 sickness in cattle was 
observed which was characterized by fever, defi cient 
appetites, bleeding through the nose, the sheath, 
hemorrhaging and muscular weakness. Autopsy by Dr. 
Noeller disclosed bleeding of the mucus membrane and the 
serous lining in various body cavities, hemorrhage gelatin 
of the throat lymph nodules and in the lung lymph glands, 
hemorrhaged intestines and scummy liver.
 Because of the discovery of this mysterious disease, 
Prof. Noeller of the University of Berlin was made Prussian 
Minister of Agriculture. After his opinion of food poisoning 
was concluded, known in comparison, as he thought, that 
in cases rising out of known pathological-, anatomical-, 
bacteriological-, and animal experimentation he found 
out the possibility of gas forming bacteria as the cause of 
the sickness, Privy Councilor Frosch, also comes to this 
conclusion with further investigation using these anaerobes, 
that this bacillus was regarded as disease producing as 
Prof. Noeller observed in Cologne, however, he made a 
provisional statement, “How far is it responsible in the casual 
correlation with the infectious disease observed in cattle in 
Rhineland.”
 With great interest, I have read the report by Frosch-
Noeller about their investigations about the Duren cattle 
disease, however, I did not fi nd the results of these 
investigations very satisfying. I saw, of course, that a new 
Bacillus might be found, in this etiology meaning this event 
had not been demonstrated, and asked involuntarily, whether 
the necessity for a new bacillus applies, and if not, fi rst 
feeding experiments with individual feeds should be made, 
that is especially with soybean meal, since in each case 
where the sickness appears, according to Noeller’s overall 
report soybean meal had been fed. This according to my 
view must be done fi rst, as certainly also the other side of 
distrust would be talked about. I am more convinced about 
the correctness of my idea, as is listed for the new edition of 
my work “Principles and Care of Domesticated Animals in 
Health and Sickness,” I assembled the following notes:
 “Soybean Meal”
 “Cases of Poisoning in Cattle by feeding on meal 
from soya bean after extraction of the oil.” by Sir Stewart 
Stockman, Board of Agriculture and Fisheries. Journal of 
Comparative Pathology and Therapeutics 1916. Page 95.
 Translated by E. I. Eicher, Northern Regional Research 
Laboratory, Peoria, Illinois. Address: Goerlitz, Germany.

1616. Richardson, A.S.; Knuth, C.A.; Milligan, C.H. 1924. 
Heterogeneous catalysis. I. Selective action of catalytic 
nickel in hydrogenation of certain vegetable oils. Industrial 
and Engineering Chemistry 16(5):519-22. May. [13 ref]
• Summary: “The previous literature on selective 
hydrogenation is reviewed and new evidence presented to 
show that the hydrogenation of cottonseed, peanut, and soy 
bean oils with the use of nickel catalyst is characterized by 
the preferential conversion of linoleic acid to oleic acid and 
its isomers. The selective hydrogenation of linoleic acid 
appears to be more marked with use of increasing amounts of 
catalyst and with increasing temperature up to an optimum in 
the neighborhood of 200ºC.”
 Table III shows the results of hydrogenating refi ned soy 
bean oil with 0.15 per cent nickel at 203-205ºC. At various 
degrees of hydrogenation (i.e. of solid fatty acids), the iodine 
value is given for the oil, mixed fatty acids, solid acids, and 
liquid acids, and the percentage composition of the following 
fatty acids is also given: saturated fatty acids, oleic, isoöleic 
[isooleic], and linoleic.
 Note: This is the earliest English-language document 
seen (May 2020) that contains the term “selective 
hydrogenation” in connection with soybean oil, or that 
contains the word “selective” in the title. Address: Procter & 
Gamble Co., Ivorydale, Ohio.

1617. Winslow, Emma A. 1924. Food values and body needs 
shown graphically. Farmers’ Bulletin (USDA) No. 1383. 36 
p. See p. 23.
• Summary: The charts of the foods in this Bulletin are 
arranged into fi ve groups: Vegetables and fruits, effi cient-
protein foods, cereals and cereal preparations, sugar and 
sugary foods, and fats and fat foods. The foods in Group 
II, effi cient-protein foods, are all of animal origin, except 
for two legumes–soy beans and peanuts (p. 5). All foods in 
this group “contain effi cient protein in amounts suffi cient to 
supply at least one-sixth of their total fuel value.” The foods 
of animal origin include “milk, eggs, cheeses, various meats 
(except the very fattest), poultry, game, fi sh, and sea foods.”
 “Food values not shown on the charts” (p. 3-4): The 
three vitamins now recognized by scientists (A, B, and C) 
are not shown in these charts. “Cellulose or roughage, an 
important constituent of food, is not shown in these charts. 
Only a small proportion of it is digested and assimilated 
by the body, but it is valuable because it gives bulk to the 
food mass as it passes through the digestive tract and tends 
to prevent constipation. Most vegetables and fruits furnish 
cellulose. So also do the outer layers of the cereal grains 
which remain in the ‘whole grain’ products, but have been 
removed from the more highly milled preparations.”
 Chart 30 (p. 23) shows the percentages of the total 
energy (71%), protein (117%), calcium (47%), phosphorus 
(137%), and iron (61%) needed per man per day which 
would be furnished by 1 pound of shelled peanuts. Chart 
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32 and 33 (p. 24-25) give values for 1 pound of “wheat 
fl our (patent roller)” and 1 pound of “graham fl our.” The 
superiority of graham fl our in every category except energy 
is clearly shown.
 Note: This is the second earliest document seen (Aug. 
2002) that arranges foods into various groups for the purpose 
of nutrition education. Soy is included in one of those 
groups. Address: Secretary, Committee on Home Economics, 
New York Charity Organization Society, and Lecturer, 
Teachers College, Columbia Univ.

1618. Chinese Economic Monthly. 1924. Manchurian beans. 
1(9):12-19. June. [Eng]
• Summary: “The principal export of Manchuria, and indeed 
of the whole of China, is the soya bean, which in its raw and 
manufactured states amounts to over 75 per cent of the value 
of the total exports of the Three Eastern Provinces. It would 
be no exaggeration to say, therefore, that the entire industry 
in this territory is concentrated on [soya] beans, their 
production, manufacture and barter. It is mainly the bean 
that provides the buying power of Manchuria, and stimulates 
its economic progress. From a primitive agricultural region 
Manchuria has developed along industrial lines mainly as a 
result of its stupendous [soya] bean resources.”
 Manchuria is “almost the sole supplier of soya beans to 
world markets. All attempts to cultivate beans out of China 
on any extensive scale have failed. ‘Beans’ is therefore 
always associated with Manchuria, and vice versa.
 There are many soya bean varieties, but the yellow 
oliferous one (huang-tou) is the dominant variety; it is 
“subdivided into a number of kinds. The experimental fi eld 
of the Manchurian Rural Economy Society cultivates no 
fewer than 200 varieties.”
 Chinese offi cial statistics, which are usually low, 
estimate the area under soya beans in the whole of China 
[including Manchuria] at 12 million acres. Statistics from 
the Economic Bureau of the Chinese Eastern Railway, in the 
C.E.R. zone (Heilungkiang and a part of Kirin province), 
yellow soya beans are planted over an area of not less than 
4.3 to 4.4 million acres, or 25% of the entire cultivated area, 
while in all 3 of the provinces of Manchuria the Bureau 
estimates that there are 8 million acres under cultivation. 
On average in Manchuria, 1 acre yields about ½ ton of soya 
beans. Thus, the total average production of soya beans in 
the whole of Manchuria may be estimated at more than 4 
million tons, of which about 2.4 million tons (about 60%) are 
exported in raw and manufactured articles.
 Owing to the density of the inner provinces of China, 
almost all the soya beans there are consumed locally. “Inner 
China looks not so much to the oil content of the bean as to 
the azotic stuffs [nitrogen] it contains. The export of soya 
beans and products from Inner China is very small and 
decreasing (5.5 million piculs in 1920 and 4.6 million piculs 
in 1922) while the exports from Manchuria continue to grow 

dramatically.
 The world is now looking to the soya bean as one 
solution to its future food problems. Dr. Berczeller, a well-
known Hungarian scientist, says: “It is a matter of the 
highest political importance that the West should learn the 
lesson of cheaper living as taught to them by the East in 
the adaptation of the soya bean as an article of food.” After 
prolonged investigation, he claimed to have succeeded in 
creating from the yellow soya bean bread, milk, and fl our, 
which were both inexpensive and palatable. Yet the taste 
of many soybean products (such as “bean fl our” and “bean 
cheese”) is unknown to Europeans.
 “The extraction of oil from [soya] beans has as ancient 
an origin as the cultivation of the beans themselves. In the 
native Chinese mills it is still effected by means of the wedge 
press, the invention of which dates from the early days of the 
history of technics. The fi rst steam bean-oil mill was opened 
toward the end of the last century at Yingkow [Yingkou]. At 
present such mills are counted in hundreds. Almost the entire 
bean oil export comes from steam mills. Several years ago 
the South Manchuria Railway Company erected a mill at 
Dairen for the extraction of oil with the aid of benzine. It is 
now under private management.” Using the solvent method, 
12% of the weight of the bean is extracted as oil, using the 
steam mill only 19%, and using the wedges presses less than 
10%. Recently, due to perfected methods of refi ning, an 
oil named “Atzetko, made at Harbin by the Anglo-Chinese 
Company, has begun to be used in food by Europeans.
 Before World War I, the price of soya beans was 
much lower than today. Today the main consumer of 
beancakes is Japan, were they are used as fertilizer on the 
rice fi elds. “However, there is one dark side of the picture” 
of soya beans in northern Manchuria. Manchurian bandits 
(hunghutze) are terrorizing and plundering the peasants.
 Note 1. This is the earliest document seen (Nov. 2012) 
that uses the term “dark side” in connection with soya beans.
 Tables show: (1) Soya bean cultivated area and 
production in the three provinces of Manchuria in 1923: 
Kirin province (center east): 1.6 million shan (1 shan = 1.8 
acres) produced 1.5 million tons. Heilungkiang province 
(furthest north): 1.2 million shan produced 1.5 million 
tons. Fengtien province (later renamed Liaoning, furthest 
south): 1.2 million shan produced 1.5 million tons. Totals for 
Manchuria: 4 million shan (7,200,000 acres) and 3,700,000 
tons.
 Note 2. This is the earliest document seen (March 2001) 
that gives statistics on soybean production in East Asia. (2) 
Export of soya beans and soya bean products from China 
proper. Source: 1922 Chinese Maritime Customs report. 
For the 3 years 1920, 1921, and 1922, gives the weight in 
millions of piculs (1 picul = 133.33 lb) and value in Hk. Tls. 
[Haikwan Taels; a monetary unit] of each of the following: 
Yellow [soya] beans: Grain [beans / seed], beancakes, bean 
oil, total. Black [soya] beans. Green [soya] beans. White 
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[soya] beans. Other kinds. Total exclusive of yellow beans. 
Gross total. In percentages relative to 1920. (3) Exports 
from Manchuria only: Exactly the same years and products 
as Table 2. Note 3. One Haikwan Tael in 1920 equaled 6 
shillings 6½ pence or $1.24 in gold coin; in 1922 it equaled 3 
shillings 9 pence or $0.83 in gold coin.
 (4) Re-import of soya beans and products into China in 
1922. Yellow beans–4.9 million piculs worth 17.6 million 
Hk. Tls. Beancakes–6.3 million piculs worth 16.6 million 
Hk. Tls. Oil [soya]–0.2 million piculs worth 1.7 million Hk. 
Tls. Other [soya] beans–2.1 million piculs worth 7.1 million 
Hk. Tls.
 (5) Net export of yellow soya beans from China in 
millions of piculs each year from 1920 to 1922: To Japan, To 
Dutch Indies, To Turkey, Persia, Egypt, etc. To Europe. To 
other countries. Via Vladivostok. Total. Note 4. Soya beans 
exported via Vladivostok are mostly directed to Europe 
(about 3 million piculs), with about 2.5 million piculs to 
Japan.
 Note 5. In Table 5, “Turkey, Persia, Egypt, etc.” is 
treated as one unit or geographical area. In 1920 this 
area imported from China 0.4 million piculs of soybeans, 
followed by 0.7 million in 1921 and 0.3 million in 1922. 
Although we know the amount of soybeans imported to the 
area, we cannot say for sure to which specifi c countries the 
soybeans were imported in this area (Turkey and/or Persia). 
Therefore, this may be the earliest document seen (Dec. 
2007) concerning soybeans in Turkey. This document may 
contain the earliest date seen for soybeans in Turkey (1920-
1922).
 Note 6. This may be the earliest document seen (Dec. 
2007) concerning soybeans in Persia (today’s Iran). This 
document may contain the earliest date seen for soybeans in 
Persia (1920-1922).
 Note 7. This is the earliest document seen (Dec. 2007) 
concerning soybeans in the Middle East / Near East (Persia, 
and/or Turkey–today’s Iran). This document contains the 
earliest date seen for soybeans in the Middle East / Near East 
(Persia and Turkey) (1920-1922).
 (6) Net export of [soya] beancakes from China in 
millions of piculs each year from 1920 to 1922: To Japan, To 
other countries, Via Vladivostok. Total. “Beancakes exported 
via Vladivostok are directed almost exclusively to Japan.”
 (7) Net export of [soya] bean oil from China in 
thousands of piculs each year from 1920 to 1922: To Japan, 
To Dutch Indies, To Turkey, Persia, Egypt, etc. To Europe. 
To United States of America. To other countries. Via 
Vladivostok. Total. A note states that Bean oil exported via 
Vladivostok is mostly directed to Europe and to countries 
of Asia Minor. All the other kinds of beans are distributed 
mostly in Japan, Korea, and along the coasts and islands of 
the Pacifi c Ocean.
 (8) Chemical composition [as-is basis] of the three main 
soya bean varieties cultivated in North Manchuria: White 

Eyebrow (pai mei). Round Gold (chin-yuan). Dark Belly 
(hei chi). (9) Weight (in millions of poods) of soya beans and 
products carried on the Chinese Eastern Railway in 1920, 
1921, 1922, and 1923. Also: Percentage of total carried. 
Weight of each exported to the South Manchurian Railway, 
and to the Ussuri Railway. Soya beans and their products are 
the principal cargo of the Chinese Eastern Railway; in 1923 
they accounted for 49.0% of its total cargo, compared with 
only 24.6% in 1920.

1619. Noeller, W.; Seelemann, M. 1924. Befunde des 
Fraenkelschen Gasbazillus bei Faellen von Duerener 
Rinderseuche [Observations of Fraenkel’s gas bacillus 
in cases of Duren cattle disease]. Berliner Tieraerztliche 
Wochenschrift 40(23):296. June. [Ger]
• Summary: The following is the fi rst page of an English 
translation in Soybean Research Council. 1951. The Duren 
Disease.
 On 25 March, 1924, one of us (Noeller) had the 
opportunity to investigate thoroughly the organs of three 
cattle which had died from the Dueren disease. Present at the 
same time were the district veterinarian, Dr. Unterhoessel, 
the director of the abbatoir, Mr. Haffner and Dr. Bodzio. All 
three animals were killed shortly before they would have 
died. One animal (cow no. 1) was killed on the preceding 
day, the second animal (cow no. 2) at noon a few hours 
before I arrived, and the third animal (cow no. 3) in my 
presence. Clarifi cation concerning the etiology of this disease 
has not been accomplished to date. The alleged intoxication 
by soybeans according to Stockman’s observations, as 
it has been suggested by Bass (Deutsche Tierarztliche 
Wochenschrift, vol. 32, no. 17, page 322)–as it is also 
indicated in the book on toxicology, by Froehner–is not valid 
because last year already it was reported that cattle died of 
this disease without having received any feed concentrates 
and similar observations which will perhaps also be 
published have been made this year. It is, therefore, pertinent 
to record briefl y our observations because, unfortunately, we 
have only seldom the opportunity to make studies on fresh 
material collected in the fi eld.
 The pathologic-anatomical observations now made 
deviate only with respect to liver changes from those given 
in the fi rst report by Frosch and Noeller (B.T.W. vol. 40, no. 
14, page 171, 1924) and in a paper by Grebe, Unterhoessel 
and Eickmann (B.T.W. vol. 39, no. 44, pages 464-466, 1923).
 All livers including that of the animal which was 
killed in my presence (caw no. 3) showed, in some cases 
an enormous number, necrotic spots measuring from less 
than 1 mm. in diameter to 5 to 6 mm. These necrotic spots 
covered in some cases parts of a lobe, in others a whole lobe 
or even parts of an adjacent lobe of the liver. In the case 
of cow no. 3, histological sections of these necrotic spots 
indicated them to be free of microorganisms, although in a 
streak culture which was prepared from all three cattle at the 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    770

© Copyright Soyinfo Center 2021

site of examination, a few rod-like organisms were found. In 
the case of cows nos. 1 and 2, these necrotic spots contained 
enormous numbers of gram-positive rods, particularly within 
the disintegrated capillaries and sometimes also in the central 
vein. These necrotic spots show only few or no cellular 
reactions, and they do not reveal any remarkable differences 
from those due to bacterial embolism caused by other 
microorganisms. If the opportunity presents itself to make 
further studies of fresh autopsy material, one of us (Noeller) 
in cooperation with the fi rst assistant, Dr. Krause intends to 
discuss the histopathology of this in a later paper. Inasmuch 
as we were dealing this time with material obtained from 
freshly killed animals, it was of interest to study the effect of 
injections of autopsy specimens into guinea pigs.
 The specimens were studied bacteriologically on 26 
March 1924 (Seelemann). The microscopic examination 
of the relatively fresh organs revealed besides some 
forms of cocci and of small gram-negative rods of the 
colitype... Address: Pathological Inst. and Hygienic Inst., 
Tieraertzlichen Hochschule, Berlin.

1620. Vanbuskirk, J.D. 1924. The composition of typical 
Korean diets. Japan Medical World (Nippon no Ikai) 4:127-
31. June. [Eng]*

1621. Profé, -. 1924. “Duerener Krankheit” und Sojabohne 
[The “Duren disease” and soybeans]. Koelnische Zeitung No. 
510. July 22. Erste Morgen-Ausgabe. [1 ref. Ger]
• Summary: An early German-language discussion of the 
problem. Address: Veterinarian (Veterinaerrat), Cologne, 
Germany.

1622. Mitchell, H.H. 1924. The nutritive value of proteins. 
Physiological Reviews 4(3):424-78. July. [150 ref]
• Summary: An exhaustive review of the literature on the 
nutritive value of proteins. Address: College of Agriculture, 
Univ. of Illinois.

1623. May Co. (The). 1924. Battle Creek health foods! Have 
you tried them? (Ad). Los Angeles Times. Aug. 3. p. I25. 
Sunday magazine.
• Summary: “Others have had astounding results... If 
necessary you can make three delicious meals a day from 
these famous foods.” The May Co. is “headquarters for 
Battle Creek health foods;... we have a dietician to advise 
you.”
 “Paralax–lubricates the intestinal walls. Acidone–
supplies gastric acid when defi cient. Acidophilus–combats 
autointoxication. Protose, Nuttolene and Nuttose–meat 
substitutes. Almond butter–for soups, sandwiches, etc. Soy 
biscuit–for diabetics.”
 On the 4th fl oor. “The May Co. Formerly Hamburger’s.” 
Address: Broadway at Eighth, Los Angeles, California. 
Phone: BRoadway 3940.

1624. Piper, Charles V. 1924. Soybeans–Tables and fi gures 
(Document part). In: C.V. Piper. 1924. Forage Plants and 
Their Culture. New York, NY: MacMillan Co. xxv + 671 p. 
Aug. See p. 571-96. [9 ref]
• Summary: Tables: Page 577: “Important varieties of 
soybeans and their characteristics.” The varieties are Biloxi, 
Black Eyebrow, Easy Cook, Ebony, Guelph, Haberlandt, 
Hahto, Ito San, Itootan, Laredo, Mammoth, Manchu, 
Mandarin, Midwest, Mikado, Peking, Tarheel Black, Tokio, 
Virginia, Wilson Five, Wisconsin Black. For each variety is 
given: (1) Life period, days. (2) Color of fl ower. (3) Color of 
pubescence. (4) Color of testa. (5) Color of germ. (6) Habit 
(erect or erect-tall) (7) No. of seeds to bushel [ranges from 
75,000 for Hahto to 466,000 for Laredo].
 Page 579a: “Acre yields of soybean hay and seed when 
seeded at different rates.” The columns are: (1) “Rate of 
seeding to the acre” (from 15 to 120 pounds). (2) “Width of 
rows in inches” (ranges from 8 to 36). (3) “Thrashed grain” 
in Ohio, Indiana, Tennessee. (4) “Hay” in Ohio, Indiana, 
Tennessee. Highest yield of threshed grain was 24.5 bushels 
per acre in Tennessee from seeding 60 pounds per acre, row 
width 28 or 18 inches. Highest yield of hay was 3.18 tons per 
acre in Indiana from seeding 60 pounds per acre, row width 
28 or 18 inches.
 Page 579b: “Acre yields of seed and hay of soybeans at 
different rates of seeding at Arlington Farm, Virginia. The 
columns are: (1) Date of seeding (ranges from May 1 to Aug. 
1). (2) Green forage in 1915 and 1916. Hay in 1915 and 
1916. Grain in 1915 and 1916. Highest yield of green forage 
was 10.06 tons from seeds planted May 15. Highest yield of 
hay was 2.39 tons from seeds planted May 15. Highest yield 
of grain was 34.0 bushels from seeds planted May 15.
 Page 581a: “Yields of soybeans variously spaced.” The 
columns are: (1) Distance between rows–broadcast or drilled 
solid with distance ranging from 14-42 inches. (2) Yield 
of grain in Illinois, Indiana, Tennessee. (3) Yield of forage 
in Indiana and Tennessee. The highest yield of grain was 
24.50 bushels per acre from rows drilled 18 inches apart. 
The highest yield of forage was 3.04 tons per acre from rows 
drilled solid (= 8 inches apart).
 Page 581b: “Germination of soybeans at different depths 
of seeding. Arlington Farm, Virginia. The columns are: (1) 
Variety–Mammoth and Peking. (2) Per cent germination at 
different depths: the depth range from 1 inch to 4 inches. 
Mammoth had 100% germination at 1 inch depth and 95% 
at 2½ inches. Peking had 97% germination at 1½ inches and 
92% at 2½ inches.
 Page 583: “Composition of soybean leaves, stems and 
roots, inoculated and not inoculated, Michigan Experiment 
Station.” The columns are: (1) Inoculated or not: Leaves, 
stems and roots. (2) Dry matter, protein, ash, nitrogen, 
phosphoric acid, and potash. Each of the 3 parts of the plant 
had a higher composition of each of the nutrients when 
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inoculated.
 Page 584: Relation between date of seeding and life 
period of soybean. The columns are: (1) Variety: Mammoth 
and Ito San. (2) 1907 and 1908. (3) For each year: Date 
planted, date harvested, life period in days. For both 
varieties, both years, the earliest planting date (April 3) gave 
the longest life period. For Mammoth, planted April 3 or 
April 2 and harvested Oct. 5 or 7, the life period was 186 
and 188 days. For Ito San, planted April 3 or April 2 and 
harvested Aug. 9 or July 25, the life period was 114 days.
 Page 585a: “Chemical analyses of Mammoth soybean 
hay cut at four different stages. Arlington Farm, Virginia. 
The columns are: (1) Stage when cut: Full bloom, fi rst 
pods, seed half grown, seed full grown. (2) Nutritional 
composition: Water, protein, fat, nitrogen free extract, fi ber 
ash. “The crop is best fi tted for hay when the pods are well 
formed. If allowed to stand much longer than this the stems 
rapidly become woody and the percentage of protein lower; 
and if left too long there is much loss in leaves.”
 Page 585b. “Yields of soybean hay at various American 
experiment stations in tons to the acre.” The columns are: 
(1) Variety–Black eyebrow, Ebony, Haberlandt, Ito San, 
Mammoth, Midwest, Peking, Virginia, Wilson. (2) States 
+ top yielding variety–Kansas (Midwest 2.8 tons/acre), 
Illinois (Haberlandt 2.9), Iowa (Haberlandt 2.5), Virginia 
(Haberlandt 2.9), Mississippi (Midwest 2.6), New Hampshire 
(Ito San 2.4), Tennessee (Mammoth 3.2 tons/acre).
 Page 591: “Acre yields in bushels of soybean seed at 
various experiment stations.” The columns are: (1) Variety. 
(2) States + top yielding variety–Arlington, Virginia 
(Haberlandt 27.3 bu/acre), Tennessee (Midwest 25.9), 
Kentucky (Midwest 20.6), Delaware (Peking 32.7), Indiana 
(Ebony 24.9), Ohio (Ebony 24.9), Arkansas (Wilson 11.5), 
Illinois (Wilson 35.8), North Carolina (Mammoth 22.5).
 Page 593: “Viability of soybean seeds.” The columns 
are: Variety. Seed color. 1 year old per cent. (range 100.0 for 
Ito San down to 76.0 for Haberlandt). 2 year old per cent. 
(range 93.0 for Shanghai down to 2.5% for Haberlandt). 4 
year old per cent. (range 46.5% for Chernie down to 0.0% 
for Haberlandt). “The seeds do not retain their viability well, 
and it is not advisable to sow seed two years old without 
previously testing.
 Figures: Page 572: A non-original illustration (line 
drawing) of a soybean.
 Page 582: Roots of soybean plant, showing nodules. 
Address: Agrostologist in Charge of Forage Crop 
Investigations, Bureau of Plant Industry, USDA.

1625. Wallis, Everett S.; Burrows, G.H. 1924. The 
composition of soya bean oil. J. of the American Chemical 
Society 46(8):1949-53. Aug. [2 ref]
• Summary: The fatty acids contained in soy bean oil 
have been determined by the method of Twitchell (1914, 
1917) and the results compared with those obtained in a 

detailed analysis by Baughman and Jamieson (1923). The 
percentages of the saturated acids were: palmitic 10 (6.8), 
stearic 2 (4.4), arachidic 1 (0.7), myrisitc 0 (...), lignoceric... 
(0.1), linolenic (2.3), linolic (51.8), and oleic (33.6)–the 
fi gures in parentheses being those of the analytical method. 
Address: Chemistry Lab., Univ. of Vermont, Burlington.

1626. Lothes, -; Profé, -. 1924. Zur Aetiologie der Duerener 
Krankheit [On the etiology of the Duren disease]. Berliner 
Tieraerztliche Wochenschrift 40(38):513-19. Sept. 19. [1 ref. 
Ger]
Address: 1. Ob.-Reg. u Geh. Vet. -Rat in Coeln (From the 
bacteriological Laboratory of the Provincial Administration 
of the Rhine province in Cologne).

1627. Zlatarov, Asen. 1924. Palna hrana [A wholesome 
food]. Zdravna Prosveta (Health Education) 3(15): Sept. 19. 
[Bul]*
Address: Bulgaria.

1628. Deutsche Landwirtschaftliche Presse. 1924. 
Vieherkrankungen durch Sojabohnenmehl [Cattle disease 
due to soybean meal]. 51(30):442. Sept. 20. [2 ref. Ger]
• Summary: The following is the fi rst page of an English 
translation in Soybean Research Council. 1951. The Duren 
Disease.
 Within the last year there are on numerous farms in the 
Rhineland cattle fed on soybean meal that became diseased 
and died. Veterinarian Dr. Profé in Cologne, who lectured (on 
this subject) at the beginning of this month to the association 
of Rhine-Prussian veterinarians and who undertook an 
investigation of the cause of death of the cattle together with 
the government veterinarian Dr. Lothes, communicated the 
following in the “Koelner Zeitung.” (Cologne News):
 Since February 1923, 400 valuable dairy cattle in sixty 
herds took sick in the districts of Aachen, Dusseldorf, and 
Cologne, and one herd in the district of Koblenz, of which 
360 died. The same disease appeared in Holland, and in 
the year 1916, in southern Scotland. In all 60 of the herds, 
with the exception of one, soybean meal had been fed in 
varying amounts. In the remaining case, only one calf, which 
was recently bought, took sick; the possibility that it was 
fed soybean meal by the previous owner can be assumed. 
It was determined that the percentage of diseased cattle in 
each herd paralleled closely the quantity of soybean meal 
that had been fed. Not a single case of the disease has as 
yet appeared where soybean meal has not been fed. On the 
other hand it must be noted that in a great number of cases 
soybean meal has been fed without causing the disease 
in question. If, according to this, any signifi cance is to be 
attached to the feeding of soybean meal, in the sense that 
it is a health hazard, the nature of it has not as yet been 
ascertained. A poisonous property of soybean is not probable, 
as otherwise, with the great distribution of soybean feeding, 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    772

© Copyright Soyinfo Center 2021

the disease would be found over a considerably greater 
range. There remains the assumption that only a part of the 
soybean supply used for feed has harmful properties, either 
through subsequent changes or contamination, or through a 
particular process in factory handling, where the soybeans 
undergo oil extraction. As long as the investigation, which 
will be continued, does not uncover another reason for the 
harmfulness of the soybean, the latter assumption must, 
according to our fi ndings, be accepted.
 Translator: Miss Erika Houser, Research Chemist.

1629. Bass, Eugen. 1924. Untersuchungen ueber die 
Duerener Rinderseuche [Investigations on the Duren 
cattle infection]. Deutsche Tieraerztliche Wochenschrift 
32(43):652-53. Oct. 25. [Ger]
• Summary: The following is the fi rst page of an English 
translation in Soybean Research Council. 1951. The Duren 
Disease.
 K. DeGier, about May 18, 1924, in the vicinity of 
Arnheim, Holland, handled 34 cases of sickness and death of 
cattle which agreed closely with a similar disease in North 
Brabant. Prof. Westers says the diseases are identical. Six of 
DeGier’s 34 cases died. Two died after treatment consisting 
of blowing air in the udder and subcutaneous injection of 
oil of camphor and one-half liter normal serum. All of the 
animals had been given fairly large amounts of soybean meal 
(4 kg/day). This soybean meal had come from a single seller 
at Wijchen who obtained it from a brother in Venlo who in 
turn got it from North Brabant. This soybean meal had come 
from the Rheinland originally and had been used to feed 
cattle in poor condition.
 According to DeGier the disease has several forms:
 1. The animal suddenly becomes seriously ill. In the 
morning the animal would be well and give a lot of milk, 
but by afternoon the milk fl ow abates, the veins are swollen, 
the animal has convulsions, and kicks and bends its head 
over and acts as if it were dead. The temperature goes to 
40ºC. and after a few minutes one notices that the animal is 
breathing again. (Is this the Stockman type?)
 2. This form starts with bloody milk, often a weak 
pulse and very weak heart beat, blood spots on the mucous 
membranes, red specks on the back part of the udder and 
bloody streaks and slime in the vulva. The animal eats well 
and chews its cud. The temperature rises to 40ºC.
 3. In the third form the disease starts with a bloody nose 
and a temperature of between 40.5 and 41.0ºC. The mortality 
of this form is the highest. The milk fl ow is good and the 
animal continues to chew its cud. On the third day the 
animal’s breathing becomes more frequent and after an hour 
the animal dies.
 On autopsy the following were found: Bloody dots 
and stripes were found in the heart, myocardium, pleura, 
peritoneal lining, glands and intestines. The chest cavities 
contained a bloody serum like liquid. The liver appeared 

cooked. The kidneys were degenerated. The spleen was not 
swollen but showed prominent black fl ecks and pulp fl owed 
from a cut section. Enteritis and bloody feces were found.
 These fi ndings of DeGier coupled with the fact that 
the soybean meal came from the Rheinland confi rms my 
opinion published in Number 17 of the D.T.W. [Deutscher 
Tierärztliche Wochenschrift]; “whether there is a necessity 
for a new bacillus and if not,...”
 Translated by G. E. Babcock and E.I. Eicher, Northern 
Regional Research Laboratory, Peoria, Illinois. Address: 
Goerlitz, Germany.

1630. Eickmann, H. 1924. Zur Aetiologie der sogenannten 
Duerener Rinderkrankheit [The etiology of the so-called 
Duren beef cattle disease]. Deutsche Tieraerztliche 
Wochenschrift 32(43):648-52. Oct. 25. [9 ref. Ger]
• Summary: The following is the fi rst page of an English 
translation in Soybean Research Council. 1951. The Duren 
Disease.
 Around the end of March last year (1923) there was an 
outbreak of the so-called Duren disease in the Rhineland 
which was fi rst reported by Grebe, Unterhoessel and 
Eickmann and in the following year a further spread in the 
Rhine Province caused greater sacrifi ces, and earlier this year 
(1924) the same sickness was found in the Dutch provinces 
of Brabant and Limburg which resulted in the felling of 
a good 200 head of cattle. This was made known by the 
publications of Fraenkel and Van Straaten as well as through 
the Royal Dutch Ambassador in Berlin through inducement 
of the Dutch Chief of veterinary service, published in the 
German agricultural animal breeding notice, 1924, number 
32.
 It is not successful to carry out research on the small 
amount of research animals at this Institute by trying to 
transmit by inoculation or contagion or by using the blood 
or spleen pulp from sick animals or even by feeding bloody 
intestinal contents from a sick cow.
 The original idea, that the feeding of soybean meal was 
responsible for the sickness, induced me right at the start of 
the trouble to feed numerous accused soybean meals to small 
research animals (guinea pigs, rabbits and wether [a castrated 
ram]), all without results. A research cow was held for three 
weeks in August 1923 on a ration of 10 pounds of soybean 
meal at a time when a still greater number of cattle had 
fallen victim to the disease. The cow gave no evidence of 
sickness and remained completely well. This, together with 
the affi rmations from more farmers, that in their operations 
no soybean meal was fed, appears to throw out the idea of a 
poisoning from soybean meal.
 At the end of December in 1923, Frosch and Noeller 
were familiar with a cow from the neighborhood of Cologne 
which proved to have the dissection picture of the Duren 
disease, in the organs was detected the Rauschbrand-groups, 
(a specifi c disease according to Dr. Maister) closely related 
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to spore formers, and these were strongly pathogenic for 
mice, guinea pigs, and rabbits.
 Translated by E.A. Setzkorn, Northern Regional 
Research Laboratory, Peoria, Illinois. Address: Head of 
the Bacteriological Institute of the Agricultural Chamber 
for the Rhine Province in Bonn, Germany (Leiter der 
bakteriologischen Instituts der Landwirtschaftskammer fuer 
die Rheinprovinz in Bonn).

1631. Stockman, Stewart. 1924. Faelle von Vergiftung 
beim Rindvieh nach Fuetterung von mit Oel extrahiertem 
Sojabohnenmehl [Cases of poisoning in cattle by feeding on 
meal from soya bean after extraction of the oil]. Deutsche 
Tieraerztliche Wochenschrift 32(43):653-58. Oct. 25. [1 ref. 
Ger]
• Summary: This is a German translation of Stockman’s 
classic 1916 article titled “Cases of poisoning in cattle by 
feeding on meal from soya bean after extraction of the oil” 
in the Journal of Comparative Pathology and Therapeutics, 
vol. 29, p. 95. Address: Board of Agriculture and Fisheries.

1632. Cullison, W.V. 1924. The soy bean and commerce 
(Continued–Document part II). Staley Journal (Decatur, 
Illinois) 8(4):5-10. Oct.
• Summary: (Continued): “Crude soy bean oil is yellow to 
dark brown in color and has an odor somewhat ‘beany’ but 
is rather pleasant and palatable. Refi ned oil is light yellow 
in color and nearly odorless and tasteless. Soy bean oil 
is a semi-drying oil, that is, it has properties intermediate 
between such drying oils as linseed and such nondrying 
oils as cottonseed. Linseed oil may be replaced wholly or in 
part by soy bean oil in a wide range of products. As a raw 
material for soft soap it has practically displaced linseed oil 
and with the use of the hydrogenation process can serve in 
the manufacture of hard soaps.
 “In the paint industry large amounts are used in mixtures 
with linseed oil, the proportions being 25 to 50 per cent of 
soy oil. For grinding paints and making certain color pastes 
soy oil has merits exceeding linseed. Soy bean is not only 
a substitute for other oils but for many uses it is the best 
oil adapted to the purpose. At the present time the refi ned 
oil is used in butter and lard substitutes and in salad oils. 
Some of the other trade uses of this oil are the manufacture 
of linoleum, waterproof goods, enamels, varnishes, core oil 
and in rubber substitutes. The rapid growth of the soy bean 
industry has developed many new trade uses for the oil and 
on account of its lower cost it has become an important 
competitor of other vegetable oils.
 “Soy Bean Meal: The meal remaining after the oil 
is extracted is a valuable product and is widely used. 
The meal varies in color from bright yellow to darker 
shades depending upon the variety of seed from which it 
is produced. The use of the meal as a source for fl our for 
human food has become important in several European 

countries, particularly France and Germany during and 
since the World War. Soy bean fl our has been used for 
many years in America and Europe by persons requiring 
a special diet. It is of high food value and can be used as 
one of the ingredients of many palatable and nutritious 
dishes. Extensive investigations by the U.S. Department 
of Agriculture and domestic science schools have shown 
that this fl our can be successfully used as a constituent for 
bread, muffi ns, biscuits, crackers, macaroni, and in pastry. 
The large proportion of protein and phosphates it contains, 
as well as the palatable products made from it, makes it 
highly valuable as a foodstuff. Soy bean fl our, due to its not 
containing starch, enters largely as a constituent in many 
diabetic breads, biscuits and crackers manufactured as food 
specialties, It is also utilized in the manufacture of breakfast 
foods.
 “As a feed soy bean oil meal is highly concentrated 
and nutritious and is relished by all kinds of live stock. 
Experiments carefully conducted and supplemented by 
practical experience have shown the high feeding value of 
this meal for all kinds of live stock. Large amounts of the 
meal are used in the dairy countries of Europe. On the Pacifi c 
coast the meal has been widely used as a poultry and dairy 
feed and as feed for hogs, While soy bean oil meal has a high 
value as a fertilizing material, a more economic use is to 
feed the meal to livestock and apply the resulting manure to 
the soil. An increasing population demanding the maximum 
production of food will lead to an ever-increasing use of 
concentrated cattle feeds.
 “It has popularly been supposed that the people of China 
and Japan have lived largely upon rice. If this were true 
their diet would be mainly starch. However, the products 
of soy beans are an indispensable part of the diet of these 
people and furnish the protein necessary to make their diet 
a balanced one. The soy bean is seldom used by the people 
of the Orient for boiling or baking, as is done in this country 
with the fi eld or navy bean. Most of the soy products used 
by the Orientals as food may be made from the meal and as 
such offer an opportunity for the manufacture of byproducts 
in America. It has been the history of the past that what is 
today a by-product may tomorrow be the main product. For 
example, it was not so long ago that kerosene was the main 
product of the petroleum industry, and gasoline a by-product 
for which there was little demand.
 “A description of some of the ways in which bean 
products in China and Japan are used in food is given to call 
attention to the food value and the enormous amounts used. 
In these countries bean means soy bean, although various 
kinds of beans are grown, the amount of production in 
comparison with soy beans is very unimportant.
 “Soy bean or vegetable milk, obtained by extraction 
from the meal [sic] or bean, is used by the Chinese in the 
fresh state and is condensed by the Japanese the same as 
cow’s milk. It is the material from which the various bean 
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curds or vegetable cheese is prepared. The properties of 
soy bean milk are very similar to those of animal milk. In 
China this milk is drunk by the Chinese in the early morning 
with some sugar added. They have a name for it which, 
translated, means ‘Morning Prayer.’ Bean milk is extensively 
used throughout China for infant feeding. In many of the 
cities and towns of China, factories are engaged solely in 
the manufacture of vegetable milk. The milk is made and 
delivered each morning. There is a Chinese proverb, ‘Tofu 
or soy bean curd is the meat without the bone,’ which is 
justifi ed by its chemical composition and food value. Tofu is 
especially rich in protein, in fat, and in mineral substances. 
There are a number of varieties of Tofu, which indicate its 
long and extensive use as a food.
 Note: This is the earliest English-language document 
seen (Aug. 2016) that refers to tofu as ‘the meat without the 
bone.’
 “Miso, a soy bean paste made by fermentation 
processes, is one of the most staple and nutritious food 
products of Japan. It is used as a soup and seasoning in 
every home. The yearly consumption amounts to about 
3,308,000,000 pounds, and even at the Japanese low cost 
of production its value is about $180,000,000. Miso is their 
chief source of protein and fats from vegetable sources. It 
is an indispensable article of Japanese diet. There are many 
kinds of miso, the differences consisting largely in the 
different processes and ferments employed in production.
 “The manufacture of soy bean sauce (shoyu) forms one 
of the important industries of Japan, the yearly production 
amounting to considerably over 2,000,000 bbls [barrels/
kegs]. It is produced very extensively throughout China 
and to some extent in India. Large quantities are exported 
annually from China, Japan, and Hawaii to the United States. 
At the present time there are at least two factories in the 
United States making this sauce. It may be bought at the 
chain grocery stores in the large cities and under special 
trade names at the grocery stores throughout the country.
 “The use of the fl our in foods has already been 
discussed. In this country the beans are used extensively in 
the manner of fi eld and navy beans. Large amounts have 
been canned with pork, as pork and beans. The manufacture 
of a milk chocolate in which the roasted soy bean, ground 
into a fi ne powder is used, is being placed on a commercial 
basis in Canada and the United States.
 “Protein is the most necessary and most costly food 
element, A minimum of 6 ounces of protein are contained 
in one pound of a good quality of soy bean oil meal. Protein 
can not be bought in any cheaper or more wholesome form 
than in soy bean products” (Continued). Address: Research 
Chemist.

1633. Stark, Robert W. 1924. Environmental factors 
affecting the protein and oil content of soybeans and the 
iodine number of soybean oil. J. of the American Society of 

Agronomy 16(10):636-45. Oct. [5 ref]
• Summary: The increasing use of soybeans, both as a feed 
for livestock and as a source of oil, led the author to make 
further investigations into the composition of the bean, as 
it had been observed that the composition varied when the 
plant was grown under different environmental conditions. 
The following conclusions were arrived at as a result of the 
experiments:
 An increase in yield of beans is frequently associated 
with an increase in protein content and a decrease in oil.
 Applications of limestone and organic matter caused 
a marked increase in protein and the effect was further 
increased by the addition of rock phosphate. The addition of 
potash resulted in a decrease in the percentage of protein and 
in increase of oil.
 The yield of oil in pounds per acre was increased by 
applications of organic matter. The addition of limestone 
caused a large increase in oil, but phosphorus and potash had 
little effect on the yield of oil per acre.
 Wide variations may exist in the composition of the 
same variety of soybeans when grown in different localities.
 Conditions which produce an increase in the percentage 
of protein result in a decrease in the oil content and vice 
versa.
 Soybean oil may be used as a substitute for linseed oil 
in the manufacture of paint and varnish. The iodine number 
was found to differ according to the variety (121 to 139), but 
no consistent relation was found to exist between the iodine 
number and location or soil treatment. Address: Dep. of 
Agronomy, Illinois Agric. Exp. Station.

1634. Jones, D. Bresse; Gersdorff, C.E.F.; Moeller, O. 1924. 
The tryptophane and cystine content of various proteins. J. 
of Biological Chemistry 62(1):183-195. Nov. (Chem. Abst. 
19:2062). [49 ref]
• Summary: The calorimetric method has been found to give 
better results for these two amino acids than the older Van 
Slyke method. Table 2 (p. 188-90) shows the tryptophane 
and cystine content of various proteins including: “Soy bean 
(glycinin): 1.66%, 1.12%. Also includes: Chinese velvet 
bean (stizolobin), Georgia velvet bean, mung bean (and 5 
fractions), navy bean, adsuki bean (and 6 fractions), lima 
bean, jack bean, red kidney bean, naga uzura kidney bean, 
cow pea (vignin), pea, lentil, hemp seed edestin, buckwheat 
globulin, sunfl ower seed globulin, castor bean, cottonseed 
globulin, fl ax seed globulin, kafi r, wheat, etc.
 Table 3 (p. 191), titled “Comparison of the cystine 
content of some proteins as determined by the calorimetric 
and Van Slyke methods,” includes: Soy bean (glycinin) 1.12 
vs. 1.18. Also many of the seeds mentioned above. Address: 
Protein Investigation Lab., Bureau of Chemistry, USDA, 
Washington, DC.

1635. Loreti, Mario. 1924. Esperienze sulla alimentazione 
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di lattanti affetti da manifestazioni di diatesi essudativa e 
spasmofi lica con latte vegetale di soja hispida [Experiments 
with feeding unweaned infants, affected by symptoms of 
exudative diathesis and spasmophilia, with soymilk]. Rivista 
di Clinica Pediatrica 22(11):765-81. Nov. [20 ref. Ita; eng; 
fre; ger]
• Summary: Soymilk, which is properly prepared, is 
shown to be an advantageous substitute for cow’s milk in 
feeding infants with symptoms of exudative diathesis and 
spasmophilia. Address: Asst., Institute of Clinical Pediatrics, 
Univ. of Bologna, Italy (Istituto di Clinica Pediatrica della R. 
Università di Bologna).

1636. Mitchell, H.H. 1924. A method of determining the 
biological value of protein. J. of Biological Chemistry 
58(1):873-903. Nov. [6 ref]
• Summary: “Probably the most direct method of measuring 
the degree to which the animal body utilizes dietary protein 
for those purposes for which this class of nutrients alone 
can serve is by the study of nitrogenous metabolism under 
certain defi nite conditions.” Three conditions are discussed.
 By studying nitrogenous metabolism, Mitchell found 
that the biological value (BV) of the soybean was 64.
 Note: This is the earliest English-language document 
seen (Nov. 2020) that contains the term “BV” (or B.V.) as 
an abbreviation for “biological value” in connection with 
soy. Address: Dep. of Animal Husbandry, Univ. of Illinois, 
Urbana.

1637. Muramatsu, Syunsuke [Shunsuke]. 1924. On the 
composition of the soy bean. Bulletin of the Imperial College 
of Agriculture and Forestry, Morioka No. 7. 52 p. Nov. [15 
ref. Eng]
• Summary: Contents: I. Chemical studies on the soy bean 
proteins (p. 1-23; 15 ref).
 II. On the starch of soy bean (p. 25-30; 0 ref). 
Illustrations show (after p. 26): (1) Section of a green seed 
stained with iodine solution. (2) Section of a ripened seed 
stained with iodine solution. (3) Section of an imperfectly 
ripened seed stained with iodine solution. (4) Ditto. (5) 
Spermoderm of a green seed stained with iodine solution, 
showing that its palisade cells contain starch granules. 
(6) Spermoderm of a ripened seed stained with iodine 
solution. ps = Palisade cell. ed = Endosperm. (7) Section 
of a cotyledon of a green seed stained with iodine solution, 
showing the starch granules in it. (8). Ditto, a ripened seed. 
(9) Section of a cotyledon of a green seed showing the mode 
of aggregation of starch granules in the cell. (10). Starch 
granules X 1000 magnifi cation.
 III. On the natural soap occurring in soy bean (p. 31-41; 
0 ref). Illustration (p. 38): Crystals of hispidic acid X 450 
magnifi cation.
 IV. On the preparation of tofu (p. 43-52; 0 ref). Contents 
of part IV, “On the preparation of tofu.” Introduction.” 

Introduction. Raw materials: Soy bean, nigari (the 
composition of each is given). The method of preparation 
of tofu. An improvement for the preparation of tofu (using 
calcium chloride as a coagulant to increase the calcium 
content and quality). Conclusion.
 It is said the method for preparing tofu was developed 
in China during the Han dynasty, and was brought to Japan 
during the rule of Toyotomi Hideyoshi (1585) from Korea. 
The author analyzed the composition of 7 varieties of 
soybeans used to make tofu. They contained on average 
12.29% moisture, 43.18% crude protein, and 18.72% crude 
fat. The smaller beans contained more protein and gave 
higher yields of tofu. Address: Morioka Koto Norin Gakko, 
Nogei Kagaku Jikken-shitsu, Morioka, Japan.

1638. Delliny, Andra. 1924. Medicinski hlebovi. Hleb od 
soyae [Medicinal breads. Soy breads]. Farmaceutiski Vjesnik 
(Pharmaceutical Gazette) 14(6):188-89. [Ser]*
Address: Yugoslavia.

1639. Profé, -. 1924. “Duerener Krankheit” und Sojabohne 
[The “Duren disease” and soybeans]. Koelnische Zeitung No. 
500. [1 ref. Ger]*
• Summary: Summarizes a lecture presented by Dr. Profé, 
a veterinarian from Cologne, on 12 July 1924 to the Society 
of Rhenish-Prussian Veterinarians. He answers a number 
of questions, especially concerning the soybean industry. 
Address: Veterinarian, Cologne, Germany.

1640. Arends, G.; Hahn, E.; Holfert, J. 1924. Spezialitäten 
und Geheimmittel aus Gebieten der Medizin, Technik, 
Kosmetik und Nahrungsmittelindustrie: Ihre Herkunft und 
Zusammensetzung: eine Sammlung von Analysen und 
Gutachten [Specialties and secret remedies from the fi elds of 
medicine, technology, cosmetics and the food industry: Their 
origin and composition: a collection of analysis and advice]. 
Berlin: J. Springer. iv + 564 p. 20 cm. [Ger]
• Summary: Page 7: Aguma is a food made from soybeans. 
Made by Agumawerke F. Thoerl & Co. Hamburg a.E.
 Aguman is a food for diabetics, kidney disease, kidney 
disease, gout, etc. It is made from soybeans and contains 
about 50% protein and 2.3% lecithin.

1641. Cooper, Lenna Frances. 1924. The new cookery. 9th 
ed., revised. Battle Creek, Michigan: The Modern Medicine 
Publishing Co. 475 p. See p. 76-77. Index. 23 cm.
• Summary: The Preface (p. 11-12) states: “Housewives 
who have been accustomed to providing meat and other 
high protein dishes for their families are oft times at a loss 
to know how to prepare a well-balanced meal without these 
articles and at the same time serve one that is palatable and 
attractive. This combination of wholesomely prepared and 
palatable foods constitutes, in a sense, a New Cookery. It 
is the hope of the author that this volume may be of service 
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to many who need a guide in that cookery which has for its 
object effi ciency of body and mind.”
 “Approximately one hundred new recipes have been 
added to this edition. The book contains practically all of the 
recipes now in use at the Battle Creek Sanitarium and some 
additional, the latter being recipes that are not practical in 
large quantity cooking.
 “The important feature of the third, fourth and present 
editions is the addition of a statement of the number of 
calories in each recipe–a feature found in no other general 
cook book–and a chapter on food values and menu making.
 “The author wishes to express her indebtedness to 
Dr. John Harvey Kellogg, of the Battle Creek Sanitarium, 
and to his wife, the late Mrs. Kellogg, both of whom have 
inspired her with a love for the study of foods and their 
scientifi c preparation and have been constant sources of help 
and encouragement.” The author also thanks Miss Clara B. 
Lambert and Mrs. Estella F. Ritter.
 In the chapter on “Unfermented breads,” the recipe for 
“Soy cakes and waffl es” (p. 76) calls for “2 cups Soy fl our.”
 The section titled “Unusual foods referred to in this 
book” (p. 462-64) states that the following are made by 
the Battle Creek Food Company, Battle Creek, Michigan: 
Protose (a meat substitute made from cereal and nuts), 
Nuttolene (a pure nut product with the consistency of brick 
cheese), Savita (a pure vegetable meat fl avoring), Meltose 
(malt honey), Meltose Sugar, Sanitarium Cooked Bran 
(an appetizing food that supplies the necessary roughage, 
stimulates intestinal activity, and is rich in vitamins), Vita-
Wheat (rich in gluten, lime, iron, and Vitamin B–the anti-
neuritic vitamin), Branola (breakfast food that is 2/3 bran 
and 1/3 wheat), Zo (a body-building, ready cooked cereal 
breakfast food), gluten fl our (contains 44% of wheat gluten), 
Malted Nuts (“A delicious nut cream–Contains the same 
nourishing food values as human milk and is even richer in 
its tissue building elements. It has an appetizing fl avor and 
can be used with excellent results by those with whom cow’s 
milk is found to disagree. It is excellent for those who wish 
to gain weight”), Minute Brew (a cereal coffee), Kaffi r Tea, 
B. Acidophilus Culture (Bacillus Acidophilus is the strongest 
known lactic acid producing organism), Vegetable Gelatine 
or Agar (Made “from Ceylon moss, a seaweed that grows off 
the coast of Japan.” It is “a form of cellulose resembling bran 
in chemical composition but somewhat like animal gelatine 
in physical appearance”).
 Note 1. This is the third earliest Seventh-day Adventist 
cookbook seen (Feb. 2018) that contains a recipe using 
soybeans or soy ingredients.
 Note 2. The fi rst edition of this book was copyrighted in 
1914, the 11th edition in 1929. There is no mention of soya 
in Mrs. E.E. Kellogg’s Science in the Kitchen (revised ed., 
1892. Battle Creek, Michigan: Health Publishing Co.), nor in 
H.S. Andrews’ Science of Food and Cookery (1921. Pacifi c 
Press Publishing Co.), nor in George Cornforth’s Good Food 

(1920. Review and Herald Publishing Assoc.). Address: 
Dean of Home Economics, Battle Creek College; formerly, 
Head Dietitian of the Battle Creek Sanitarium; and later, 
Supervising Dietitian, United States Army (1918-1919).

1642. Frenkel, H.S. 1924. De runderziekte in Limburg en 
Noord-Brabant [The Duren sickness in Limburg and in 
North-Brabant]. Tijdschrift voor Diergeneeskunde 51:478-
79. [Dut]
• Summary: An early Dutch-language discussion of 
the problem. Address: Veterinaire Afdeeling van het 
Centraallaboratorium te Utrecht.

1643. Jansen, B.C.P.; Donath, W.F. 1924. Metabolic 
experiments on rats and digestibility of the proteins of 
some foodstuffs. Mededeelingen van den Burgerlijken 
Geneeskundigen Dienst in Nederlandsch-Indie p. 25-45. [6 
ref. Eng]
• Summary: Concludes from rat feeding experiments 
that “the digestibility of the proteins of tempe kedele [soy 
tempeh] is equal to that of katjang kedele (soy-beans).” 
Address: 1. Dr.; 2. Dr. Both: Medical Lab., Weltevreden.

1644. Jansen, B.C.P.; Donath, W.F. 1924. The A-vitamin-
content of different Indian foodstuffs, and the value of the 
proteins of these latter, as a supplement to the proteins of 
rice. Mededeelingen van den Burgerlijken Geneeskundigen 
Dienst in Nederlandsch-Indie p. 46-98. See p. 78-80. 
Summarized in Experiment Station Record 52:64-65. [7 soy 
ref. Eng]
• Summary: In section 7, titled “Meat,” a graph (p. 64) 
shows the growth curves of young rats fed on a diet 
containing 90 parts rice (not unpolished) and 10 parts dried 
tempe kedele [soybean tempe].
 Section 17, titled “Soy-beans” (p. 79-80) states that in 
Malay, the soy-bean is called katjang kedele. However it is 
usually eaten as tempe kedele [soybean tempe] (see below), 
“which is a very important ingredient in the native dietary. 
We made experiments as well with katjang kedele itself as 
with tempe kedele. Of the soy-beans there exist differently 
coloured varieties; we experimented with the yellow variety, 
of which also the tempe kedele is made.” Soybeans were 
found to contain a small amount of vitamin A.
 Section 18 titled “tempe kedele” (p. 80-81) begins: 
“Usually the soy-beans are not eaten as such, but from 
the boiled beans a product is prepared by fermentation: 
the tempe kedele.” Various experiments showed that “the 
proteins of tempe kedele appear indeed to be as effi cient a 
compliment to the rice-proteins as those of soy-beans. Also 
with regard to the A-vitamin-content we could not ascertain 
any difference between soy-beans and tempe kedele.” Rice 
“with tempe has to be regarded also as the most important 
ingredient of the basis-food of a large part of the native 
population...”
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 The vitamin A content of the following foods is also 
discussed: Peanut-presscake (Arachis hypogaea, L.) (p. 
61-62). Ontjom or tempe bungkil (p. 62-63; made of peanut-
presscake); in the Sunda-lands (and in Batavia as well) it 
is called ontjom. “Of this ontjom there exist two varieties: 
a white one and a yellowish red one. Whereas often (not 
always) a yellow or yellowish-red colour happens to coincide 
with a high content of vitamin A, we thought it interesting 
to examine the red ontjom as to its A-vitamin content.” 
Conclusion: Ontjom “is not very rich in A-vitamin; yet 
the content seems to be higher than that of the presscake.” 
Address: 1. Head of the Chemical Dep., Medical Lab., 
Batavia (Jakarta), Indonesia; 2. Chemist at the Lab.

1645. Kellogg, John Harvey. 1924. The new method in 
diabetes. Third revised ed. Battle Creek, Michigan: The 
Modern Medicine Publishing Co. 300 p. Plus 6 unnumbered 
pages of [color] plates. See p. 205-06, 229-30. Index.
• Summary: The soy bean is discussed in the chapter 
titled “The Best Foods for Diabetics,” under the heading 
“Legumes.” “The soy bean is a remarkable legume which 
is two-fi fths fat and one-third protein, giving a food content 
closely resembling fat meat with the addition of a very small 
amount of carbohydrate.”
 In a table titled “Food values of legumes” it is stated 
that soy beans contain 32% of their calories in the form 
of protein, 40% in the form of fat, and 28% in the form of 
carbohydrates. They have 120.0 calories per ounce, more 
than lentils (103.9), beans (111.0), or peas (112.0).
 Soy-related recipes include: Cream of soy bean soup 
(with soy bean puree, p. 229-30). Hahto bean and tomato 
soup (p. 231).
 Gluten-related recipes (all calling for gluten fl our) 
include: Gluten bread (p. 267). Gluten bran bread (p. 267). 
Gluten bran puffs (p. 267). Gluten griddle cakes (p. 268). 
Sandwiches (all on gluten bread, p. 268-71). Gluten bran 
bread sandwich (on gluten bran bread, p. 270). Cream of 
gluten cereal (p. 272). Gluten wafers (p. 286). Address: 
Battle Creek, Michigan.

1646. Minami Manshû Tetsudô K.K. Kôgyô-bu. Nômu-ka. 
[South Manchuria Railway Co., Industrial Div. Bureau of 
Agriculture]. 1924. Daizu no kakô [Soybean processing]. 
Dairen, Manchuria: SMRC. 777 p. 30 cm. (Sangyo Shiryo 
21). [250 ref. Jap]
• Summary: Name of company with diacritics is: Minami 
Manshû Tetsudô K.K. Kôgyô-bu. Nômu-ka. This important, 
major work was written by Yoshitane Satô. Contents: Photos 
(on unnumbered pages at the front of the book) show 16 
scenes of soybean transportation, storage, and processing 
in Manchuria, as follows: (1) Mule drivers whipping mules 
trying to pull carts loaded with large sacks of soybeans 
over muddy roads. (2) Cylindrical osier storage bins for 
soybeans. (3) Row upon row of sacks of soybeans piled 

high in storage near docks. (4) Soy sauce being made in a 
courtyard; each earthenware jar is covered with a woven 
conical lid. (5) The inside of a huge and modern soy sauce 
plant. (6) Wooden kegs and glass bottles of Yamasa shoyu. 
(7) Soy sprouts (daizu moyashi) growing in round woven 
baskets. (8-11) Soy oil being pressed using vertical screw 
presses [as an alternative to hydraulic presses]–four views. 
(12) Boilers used in a soybean mill. (13) A wooden barrel 
of soybean oil being sealed. (14) Soy oil packaged in many 
small containers, each surrounded by a wicker basket. (15) 
Round soybean cakes stacked high on railway fl atcars. (16) 
The inside of a modern soy oil factory.
 Note 1. This is the earliest Japanese-language document 
seen (Jan. 2013) that uses the term daizu moyashi to refer to 
soy sprouts.
 Contents: 1. Current status of soybean production 
and consumption: A. Production: Overview (p. 2), Japan 
(p. 4), Korea (p. 12), Manchuria (p. 16), China (except 3 
eastern provinces, but including Eastern Inner Mongolia, 
p. 31), USA (p. 34), British colonies (p. 37), European 
countries (p. 40). B. Consumption: Japan (p. 41), Korea (p. 
52), Manchuria (p. 57), China (p. 59), Dutch East Indies 
(Indonesia, p. 60), USA (p. 61), European countries (p. 63).
 2. Characteristics of soybeans: A. From a physical 
sciences viewpoint (p. 67): Structure (overview, cotyledons, 
hypocotyl, seed coat), contents of each system (p. 70), 
appearance (p. 73; color, gloss, shape, size, hilum (fusuma) 
color, young plumule leaf color, ratio of seed to seed coat). 
B. From chemical viewpoint (p. 82): General composition, 
structure of each component (p. 109; protein, oil, 
carbohydrate, ash/minerals, vitamins). C. Appearance and 
relationship between oil and protein content (p. 126): Oil and 
protein color related to color, glossiness, shape, size, hilum 
color, young plumule leaf color. D. Evaluating soybean 
quality (p. 140): Overview, key points (sizes, shapes, colors, 
glossiness, hilum color, young plumule leaf color, ratio of 
seed coat to seed, dryness of seed, volume, weight, smell, 
mixing of different varieties, ratio of imperfect seeds, 
amount of other types of seeds), collection of materials for 
testing, testing and evaluating commercial soybeans.
 3. Soybean usage and processing (p. 175). A. One 
view of main usage of soybeans. B. Nutritional value of 
soybeans as food (p. 183): Nutritional value of soy protein. 
C. Processed soyfoods (p. 208): Soy sprouts (p. 208), natto 
(itohiki nattô, p. 212, Hamanatto, p. 224), types of tofu 
(regular tofu [nama-dôfu, p. 226], kori-dofu or koya-dofu, p. 
240, aburaage, p. 245, tofu curds [tofu nô, p. 247], hard tofu 
[tofu-kan, p. 247], fragrant hard tofu [kô-kan, p. 248], senchô 
tofu, p. 249, fermented tofu [nyûfu or funyû, p. 249]), tofu-p’i 
or yuba (p. 256), soymilk and artifi cial cow’s milk, p. 259, 
soybean fl our raw, or roasted (kinako, p. 263), shoyu (p. 266; 
overview of miso and shoyu, Japanese traditional regular 
shoyu, p. 267, Japanese traditional special shoyu and tamari, 
p. 269, Chinese soy sauce, p. 272, recent shoyu research 
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and development, p. 274), miso (p. 280; Japanese traditional 
regular miso, Japanese traditional special and processed 
miso, p. 282, Chinese miso, recent miso research and 
development, p, 285). D. Soybeans as feed or fodder (p. 287; 
green soybeans as feed, p. 290): Fresh forage, dried forage or 
hay. E. Soybeans as manure or fertilizer (hiryô, p. 297; in the 
Kaijô area of Manchuria, have been roasted and steamed, and 
mixed with compost, and used for green manure (ryokuhi) or 
soybean cake (daizu kasu). This method has also been used 
in the northeastern provinces (Tohoku Chiho) of Japan in rice 
fi elds). F. Soybeans as oilseeds (p. 302). G. Use of soybean 
protein in industrial products (p. 304).
 4. The soy oil extraction industry (p. 305): A. Methods 
of removing the oil (origins, traditional methods, hydraulic 
pressing, extraction method, p. 340). B. Advantages and 
disadvantages of each method (p. 348). C. The soy oil 
industry in Manchuria (p. 357): History of development, 
important places for soy oil on the Manchurian Railway, 
economic condition of the Manchurian oil industry (p. 420), 
oil extraction in Japan (history, p. 437, commercial factories, 
p. 442, development of these factories, p. 451).
 5. Soybean meal or cake and its composition (p. 464). A. 
The varieties of soybean meal or cake and the composition 
of each. B. Evaluation of quality (p. 473). C. Soybean meal 
or cake as a fodder (p. 478): Feeding value and digestibility, 
incorrectness of the theory that there are bad effects from 
feeding soybean meal or cake (p. 479). D. Soybean meal or 
cake as a fertilizer (p. 490). E. Soybean meal or cake as food 
(p. 504): Use as a raw material for shoyu production (p. 506), 
use to make soy fl our (p. 509). F. Soybean meal or cake as a 
source of protein in industrial products.
 6. Soy oil and its processing (p. 526). A. Characteristics 
of soy oil: Composition, physical characteristics (p. 535), 
chemical characteristics, testing and evaluating soy oil (p. 
564), the quality of commercial soy oil products (p. 577). B. 
Refi ning soy oil (p. 587). C. The use and processing of soy 
oil (p. 631): Overview, refi ned soy oil as a food, substitute 
for salad oil, or for deep-frying oil, as an illuminant, as 
a cutting oil, lard substitute, margarine, in paints, soap, 
hardened oil, for waterproofi ng, substitute for petroleum oil, 
glycerin, fatty acids, stearine.
 7. Exports and imports of soybeans, soybean meal or 
cake, and soy oil (p. 708). A. Manchuria. B. Manchurian 
exports. C. China. D. Japan. E. Korea. Appendix: 
Bibliography of soybeans (Japanese-, German, and English-
language works; p. 748). List of photos.
 Note 2. This is the earliest Japanese-language document 
seen (Oct. 2011) that mentions fermented tofu, which it calls 
nyûfu or funyû.
 Note 3. This is the earliest Japanese-language document 
seen (Feb. 2012) that uses the term itohiki nattô to refer to 
natto. Address: Dairen, Manchuria.

1647. Osborne, Thomas B. 1924. The vegetable proteins. 

2nd. ed. London and New York, NY: Longmans, Green, and 
Co. xiii + 154 p. Illust. Index. 25 cm. Series: Monographs on 
Biochemistry. 2nd ed. 1924. [820 ref]
• Summary: The fi rst edition of this classic book was 
published in 1909. This edition is “Dedicated to Samuel W. 
Johnson under whose direction the author fi rst undertook his 
investigation of the vegetable proteins.” Contents: Preface to 
the second edition. Preface to the fi rst edition. 1. Historical 
review. 1. Historical review (The study of vegetable 
proteins began in 1745 with Beccari and wheat gluten; 
most publications during the 1700s were on this subject). 
2. Occurrence of proteins in the different parts of plants, 
and their general characteristics. 3. Chemical individuality 
of protein preparations. 4. Classifi cation of vegetable 
proteins: Simple proteins (albumins, globulins, glutelins, 
prolamins, albuminoids, histones, protamines), conjugated 
proteins (nucleoproteins, glycoproteins, phosphoproteins, 
hæmoglobins, lecitoproteins), derived proteins (primary, 
secondary protein derivatives {proteoses, peptones, 
peptides}). 5. The relation of proteins to acids and bases, 
by L.J. Henderson, Ph.D., Sc.D. 6. Solubility of vegetable 
proteins. 7. Precipitation of vegetable proteins. 8. Denaturing 
of vegetable proteins. 9. Products of hydrolysis of vegetable 
proteins. 10. The proteins of green plants. 11. The nutritive 
value of vegetable proteins. 12. Some physiological relations 
of vegetable proteins to the animal organism and the 
biological relations of seed proteins to one another.
 On p. 24 is a full-page “list of the principal globulins,” 
with the scientifi c name of each plant and 1-2 key references 
for each plant species: Legumin is found in the seeds of the 
pea, horse-bean, vetch, and lentil. Vignin in seeds of cow-
pea. Glycinin in seeds of soy bean, Glycine hispida (Osborne 
and Campbell, 1898, p. 6). Phaseolin (crystalline) and 
conphaseolin, in seeds of kidney-bean. Conglutin is found in 
seeds of lupines. Vicilin in seeds of horse-bean. Stizolobin in 
seeds of Chinese velvet-bean. Canavalin and concanavalin 
in seeds of Jack bean. Arachin and conarachin in seeds of 
peanut. Acerin in seeds of maple. Corylin in seeds of hazel-
nut. Amandin in seeds of almond, peach, plum, apricot? 
Juglansin in seeds of American black walnut. Excelsin 
(crystalline) in seeds of Brazil-nut. Edestin (crystalline) in 
seeds of Hemp. Avena (crystalline) in seeds of oat. Castanin 
in seeds of European chestnut. Maysin in seeds of maize 
(corn). Tuberin in seeds of potato. Cucurbitin in seeds of 
squash.
 A similar table (p. 25) notes a globulin (crystalline alpha 
form) in the seeds of “adsuki bean, Phaseolus angularis. The 
only well-defi ned glutelins are: Glutenin in seeds of wheat. 
Oryzenin in seeds of rice. Maize glutelin in seeds of maize 
(p. 26).
 A table titled “partition of nitrogen in different proteins” 
gives values for all the proteins listed on p. 24. For example–
the legumelin in soy-bean seeds: (1) In per cent. of protein: 
Nitrogen as ammonia 1.18. Basic nitrogen 3.08. Non-basic 
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nitrogen 11.44. Nitrogen in magnesium oxide precipitant 
0.39. Total nitrogen: 16.09. In per cent. of nitrogen: Nitrogen 
as ammonia 7.3. Basic nitrogen 19.1. Non-basic nitrogen 
71.1. A similar table (p. 73) shows the per cent. of protein in 
various amino acids. For example–the legumelin in soy-bean 
seeds: Percent of protein in–Histidine 2.04. Arginine 5.35. 
Lysine 4.91. Basic nitrogen calculated 3.21. Basic nitrogen 
precipitated 3.08. Difference +0.13. Page 80 shows a graph 
of percent of total amino nitrogen digested vs. time (0-350 
hours) for soy-bean globulin and other seed globulins. Pages 
106-07 discuss the nutritive value of vegetable proteins, 
focusing on those of the soy-bean. “The leguminous 
seeds which are rich in protein have many times been 
recommended as cheap and desirable substitutes for the more 
expensive animal proteins. With the exception of the soy-
bean, however, these seeds have never been used extensively 
as a major constituent of the diet.” Address: Research 
Chemist in the Connecticut Agric. Exp. Station, New Haven, 
Connecticut; Research Associate of the Carnegie Institution 
of Washington, DC.

1648. Sadtler, Samuel S.; Lathrop, Elbert C.; Mitchell, 
C. Ainsworth. eds. 1924. Allen’s commercial organic 
analysis: A treatise on the properties... of the various 
organic chemicals and products. 5th ed. Revised and in part 
rewritten. 10 vols. Philadelphia, Pennsylvania: P. Blakiston’s 
Son & Co. See vol. 2, p. 192-95. 24 cm. *
• Summary: Chapter 2, which concerns fi xed oils, fats and 
waxes, contains an analysis of soy bean oil.
 Note: Alfred Henry Allen lived 1847-1904.

1649. Goldberger, J.; Tanner, W.F. 1925. A study of the 
pellagra-preventive action of dried beans, casein, dried milk, 
and brewers’ yeast, with a consideration of the essential 
preventive factors involved. U.S. Treasury Department, 
Public Health Reports 40(2):54-80. Jan. 9. See p. 55-59. [9 
ref]
• Summary: Includes trials with soy beans in a pellagra-
preventive diet. The subsection titled “Soy beans” (p. 55) 
begins: “The unusually high food value, cheapness and 
ready availability of the soy bean led us to begin our study 
with this bean, which was furnished as an addition to the 
general diet of the inmates of the section of the Georgia State 
Sanitarium for colored women. The study began January 1, 
1918 [during World War I].
 “The quantity of soy beans supplied averaged fully 2½ 
ounces per head per day during the fi rst month, and this was 
increased on February 4, and thereafter maintained at a daily 
average of fully 3 ounces per person.
 “During the fi rst month of the study all of the beans 
were boiled (in a steam-jacketed kettle). Thereafter, in order 
to favor as large a consumption as possible, the proportion 
of the beans so prepared was from time to time reduced, a 
correspondingly increased proportion, after being ground 

into a coarse meal [fl our], was incorporated in the corn bread 
and in the boiled grits of the diet. During February (February 
4 to March 8) the boiled beans constituted 80 per cent of the 
total served. On March 8 this proportion was reduced to 75 
per cent and so maintained until June 4. During the period 
June 4 to July 4 the proportion was held at approximately 60 
per cent and after July 4 at 50 per cent.
 “Despite this supplement several cases of pellagra 
developed among the inmates receiving it. An abstract of 
illustrative cases in individuals who were known to have 
consumed their full daily ration of soy beans follows:” 
Details are given.
 On page 57 the researchers note that the beans (after 
boiling [for how long we are not told]) “retained a rather 
fi rm consistency” and thus may have had low digestibility. 
Moreover, some of the “good eaters” “very frequently bolted 
their food with little or no mastication.”
 Therefore (p. 58) in Jan. 1919 the researchers designed 
a 2nd experiment in which the soy beans, after being boiled 
[we are again not told for how long they were boiled], were 
“rubbed up into a puree.” After 6-8 weeks “there was a more 
or less rapidly progressive decline in appetite with some 
nausea and vomiting...”
 Again the soy beans “appeared insuffi cient to prevent 
the recurrence of pellagra and tended to confi rm the 
indications of inadequacy afforded by the result of the 
experience with the soy-bean supplemented diet of 1918.” 
Address: Surgeons, U.S. Public Health Service.

1650. McHargue, J.S. 1925. The occurrence of copper, 
manganese, zinc, nickel, and cobalt in soils, plants, and 
animals, and their possible functions as vital factors. J. of 
Agricultural Research 30(2):193-96. Jan. 15.
• Summary: It has long been taught that available 
compounds of only 10 elements are all that are needed for 
the normal growth and maturation of agricultural crops. 
These are carbon, hydrogen, oxygen, nitrogen, phosphorus, 
potassium, calcium, magnesium, sulphur and iron. However 
it is well known that a much larger number of elements occur 
in small amounts in fertile soils and in the ashes of normal 
plants that have grown in those soils.
 During the past 50 years, investigators have shown 
that the elements arsenic, antimony, cadmium, copper, 
manganese, zinc, nickel, cobalt, barium, strontium, bromine, 
and iodine are widely distributed in both soils and plants.
 Table 1, “Metals found in vegetable substances, 
expressed in parts per million of moisture-free material: 
Soybean leaves–Copper 8.0, iron 336.0, manganese 160.0, 
zinc 110.0, nickel trace, cobalt trace. Soybean seeds–Copper 
12.0, iron 70.0, manganese 32.5, zinc 18.4, nickel 3.92, 
cobalt trace.
 Further research is needed to determine the 
physiological function of these metals in plants and animals. 
Address: Research Chemist, Kentucky Agric. Exp. Station.
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1651. May Co. (The). 1925. Grocery store (Ad). Los Angeles 
Times. Jan. 23. p. 8.
• Summary: “Listed below are many of the rare, out-of-the-
ordinary delicacies to be found in this complete Grocery 
Store–helpful suggestions for the discriminating hostess.”
 “China and Japan: Jasmine tea. Hong Kong ginger in 
crocks. Shoyu sauce. Boiled bamboo shoots.”
 “Imported health foods–from Dr. Huedebert, Paris; Dr. 
Charasse, Marseilles; Brusson Jeune, Ville Mur–for diabetes, 
dyspepsia, constipation, indigestion and reducing weight.” 
Includes Aleurone bread muffi ns, Gluten bread, Levulose 
powder, Mignonettes of gluten–small bread balls for soup.
 “Battle Creek Sanitarium Health Foods [Michigan]. 
These famous preparations will also be found in our Health 
Food Section, and include Colax, an agar biscuit; Lacto 
auxiliary food; Lacto Dextrine, antitoxic food; Casein-
Gluten Flour, a superior food; Canned fruits, vegetables 
for restricted diet; Charcoal tablets; Vegex–the wonderful 
vitamine food.” Address: Broadway at Eighth. Grocery 
store–Fourth Floor [Los Angeles].

1652. Levene, P.A.; Rolf, Ida P. 1925. Plant phosphatides. 
I. Lecithin and cephalin of the soy bean. J. of Biological 
Chemistry 62(3):759-66. Jan. [6 ref]
• Summary: “Through the courtesy of Dr. H. Bollmann of 
the Hanseatische Mühlenwerke [Muehlenwerke; Hansa 
Mühle, in Hamburg, Germany] a considerable quantity of 
commercial lecithin obtained from soy beans was placed at 
our disposal. From this material lecithin was prepared which 
was free from cephalin.”
 “It is known from the earlier work on plant lecithin 
that it contained saturated and unsaturated fatty acids. It 
was found that soy bean lecithin contained the same two 
saturated fatty acids, stearic and palmitic, which occur in the 
lecithin of animal origin.”
 “The principal distinguishing characteristics of soy bean 
lecithin are: the low proportion of saturated fatty acids, the 
absence of unsaturated fatty acid containing a longer carbon 
chain than C18, and the presence of linoleic acid.
 “In addition to pure lecithin the commercial product also 
contained cephalin.”
 The authors prepared a sample of lecithin from soybeans 
by use of the cadmium chloride procedure, which they 
developed. The fatty acids of the lecithin of soy bean contain 
a smaller proportion of saturated acids than similar material 
of animal origin. From the saturated acid fraction there were 
isolated palmitic and stearic acids; by bromination of the 
mixed unsaturated acids there were obtained di-, tetra-, and 
hexa-bromostearic acids. In addition to the oleic, linolic 
[linoleic], and linolenic acids thus identifi ed, the unsaturated 
fraction also contained a substance insoluble in petroleum 
ether, which appeared to be a mixture of hydroxy-fatty 
acids. The cephalin from the soy bean showed no marked 

difference from cephalins of animal origin.
 Note 1. Webster’s Dictionary defi nes cephalin as “any of 
various acidic phosphatides that are similar to lecithins but 
contain ethanolamine, serine, or inositol instead of choline 
and are widely distributed in living tissues (as nervous tissue 
in the brain).”
 Note 2. This is the earliest document seen (April 2002) 
that mentions the Hanseatische Muehlenwerke in connection 
with soy beans.
 Note 3. This is the earliest English-language document 
seen (March 2016) that uses the term “soy bean lecithin.”
 Note 4. This is the earliest document seen (March 2016) 
indicating that commercial lecithin obtained from soy beans 
is now available. Address: Laboratories, Rockefeller Inst. for 
Medical Research, New York.

1653. Holdaway, C.W.; Ellett, W.B.; Harris, W.G. 1925. 
The comparative value of peanut meal, cottonseed meal, 
and soybean meal as sources of protein for milk production. 
Virginia Agricultural Experiment Station, Technical Bulletin 
No. 28. 43 p. + 11 p. of Appendixes. Feb. [11 ref]
• Summary: “The work here reported is a compilation of 
data of feeding trials with peanut meal, cottonseed meal, and 
soybean meal...
 “Since no satisfactory method has been found to 
compare the utilization of feed protein for milk production 
under all conditions, two methods are used in the case of the 
three concentrates being tested. An analysis of the results 
will be made from the standpoint of the total protein and its 
relation to the results and from the digestible crude protein, 
not considering the nitrogen balance or the metabolic feces 
nitrogen. Second, a modifi cation of Thomas’ formula that 
was used for data on growth will be used here and discussed. 
The last method is an attempt to apply Thomas’ method to 
milk production, an adaptation of which was used by Nevins 
(8) and Mitchell and Villegas (9) in work on growth...” 
Address: Blacksburg, Montgomery County, Virginia.

1654. Keith, Mary Helen. 1925. A bibliography of researches 
bearing on the composition and nutritive value of corn and 
corn products. Illinois Agricultural Experiment Station, 
Bulletin No. 257. p. 151 p. Feb.
• Summary: Soy is mentioned 62 times in this bulletin.
 “Preface: It is recognized that the most valuable 
experimental work must be founded on a thoro knowledge of 
the work that has previously been done in the same or related 
lines. Only on such a basis can intelligent progress be made. 
The necessary search thru the literature, however, requires so 
much time that it is too often omitted or scantily done. This 
bibliography has been prepared as an aid to investigators and 
research students in making such a study of the literature 
of all phases of the nutritional side of the corn-feeding 
question.”
 “In order that the publications of the research 
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laboratories of both the universities and the agricultural 
experiment stations might be included, Chemical Abstracts 
and the Experiment Station Record have been used as the 
primary sources of reference. The fi les of both these abstract 
journals have been examined in their entirety thru 1923. 
References not caught in this way have been added from 
other sources, notably from the valuable general index to 
Volumes 1 to 25 of the Journal of Biological Chemistry...” 
Address: First Assistant in Animal Nutrition.

1655. Hornemann, Curt. 1925. Ueber den Vitamingehalt der 
Sojabohne [On the vitamin content of soybeans]. Zeitschrift 
fuer Untersuchung der Nahrungs- und Genussmittel 
49(3):114-20. March. (Chem. Abst. 19:2070). [8 ref. Ger]
• Summary: By rat feeding experiments it was found that 
soybeans are rich in vitamins. The fat contains vitamin A, 
which is also found in the extracted oil. The hulls or waste 
products and soybean cake contain vitamin B. The proteins 
of the soybean are very fattening and promote growth in rats.
 If oil is obtained by pressure, all of the fat-soluble 
vitamins remain in the cake. But if a solvent extraction 
method is used, the oil contains all vitamins A and D. 
Address: Pharmakologischen Institut der Universitaet 
Hamburg.

1656. Mathews, I.J. 1925. Soybeans will balance the hog 
ration: With minerals they make cheap pork. Successful 
Farming 23(3):70. March.
• Summary: “The case being as above stated, there is no 
alibi now for sending expensively produced pork to market 
for want of protein to balance up the corn in the ration. Every 
farm upon which soybeans can be produced is capable of 
sending cheap pork to market.” Address: Indiana.

1657. Profé, -; Gruettner, F. 1925. Der Bakterienbefund bei 
der sog. Duerener Krankheit der Rinder und seine Bedeutung 
fuer deren Aetiologie [The bacterial diagnosis of the so-
called Duren cattle disease and its etiological signifi cance]. 
Berliner Tieraerztliche Wochenschrift 41(14):209-15. April 
3. [16 ref. Ger]
• Summary: The following is the fi rst page of an English 
translation in Soybean Research Council. 1951. The Duren 
Disease.
 In November, 1923, Grebe, Unterhoessel, and Eickmann 
reported the appearance of a new mass-disease of cattle in 
some of the Rhinish counties. The appearance was located 
mainly in the county of Dueren, which gave the disease its 
name.
 The animals show, before their death, the characteristic 
signs of hemorrhages of the nose, rectum, and vagina. 
The autopsy shows mainly hemorrhages in the mucous 
membranes, muscles, and lower layers of the skin. Further 
observation showed small, scattered hemorrhages in the 
liver, infl amed parts of the abomasum [the fourth stomach 

of a ruminant, which receives food from the omasum and 
passes it to the small intestine] and the mucous membranes 
of the small gut. Even with a large number of experiments, 
the investigators were not able to transplant the disease or to 
fi nd its cause. They reject the possibility of a food poisoning 
and tend to accept a germ as the cause of the disease.
 Noeller calls attention to the results he obtained by 
the autopsy of a cow killed by this disease. He found 
mainly pathological-anatomical changes of the intestines 
(enteritis), swollen liver, changes of the throat glands and 
the mediastinal lymph glands, hemorrhages of the serosa, 
the different mucous membranes, the lungs and the muscles. 
Noeller states that there is no absolute proof that the disease 
is not caused by some kind of poisoning, but he thinks that 
this possibility is very improbable. He assumes that the 
disease has an infectious character caused by anaerobic 
bacteria. Frosch thought he had found proof for this theory 
when he observed in the organs of the animal Noeller 
tested, an anaerobic bacterium in addition to a number of 
nonpathogenic ones.
 This bacterium seems to be closely related to the one 
causing symptomatic anthrax, however it does not have 
the same biological properties and could not be classifi ed 
exactly. He thinks that this bacteria vas the cause in the 
particular case, and hopes by further experiments to prove its 
presence in all the animals with the Duerener disease. They 
(Noeller and Fosch) hope to accomplish this by transmission 
experiments.
 Further publications by Noeller and Sellemann report 
several cases where the Fraenkel-Gas bacteria was found in 
addition to other bacteria (cholera-bacteria in the liver with 
areas of necrosis). The transmission of the bacteria per os 
[orally] and subcutaneously (on cows) was not successful. 
The same negative results were obtained by artifi cially 
cultured bacteria from the disease-carrying discharges of the 
animals.
 In the meantime, the appearance of the disease in other 
countries was reported. There the disease was associated with 
the feeding of soya beans. Stockman, who strongly favored 
this idea, was able to produce the disease by feeding large 
amounts of soya bean scraps [schrot = solvent-extracted 
meal]. Bass brought this concept into the German circles and 
calls for experiments in this direction. He expresses his belief 
that the disease described by Stockman is analogous with 
the Duerener disease. It has to be mentioned at this point 
that Lothes, soon after the fi rst cases of this disease were 
disclosed, reported from clinical results the increasing rate 
and decreasing strength of the pulse which occurs only late 
in the course of the disease. This point was also observed by 
Grebe, Unterhoessel, and Eickmann. The thorough studies 
of Lothes and Profe leave no doubt that the disease is... 
Address: Laboratory of Provincial Administration, Rhine 
province, Germany.
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1658. Nuzum, Franklin R.; Osborne, Margaret; Sansum, 
William D. 1925. The experimental production of 
hypertension. Archives of Internal Medicine 35(4):492-99. 
April 15. [6 ref]
• Summary: A high protein diet created high blood pressure 
in three groups of rabbits over a period of 21 months. Soy 
beans are used as one of the protein sources. Address: 1. 
M.D.; 2. B.S.; 3. M.D., All: Labs. of the Potter Memorial 
Clinic, and the Santa Barbara Cottage Hospital, Santa 
Barbara, California.

1659. Evans, Newton; Risley, E.H. 1925. High protein ration 
as a cause of nephritis. California and Western Medicine 
23(4):437-42. April.
• Summary: Rats fed a series of high-protein diets invariably 
showed kidney damage. The authors urge limited use of meat 
and increased use of fruits and vegetables in the prevention 
and treatment of nephritis. Whole soy beans, wheat gluten, 
peanuts, and meat were among the foods fed to the rats. 
Address: M.D., Depts. of Biochemistry and Pathology of the 
College of Medical Evangelists, Loma Linda, California.

1660. Stang, V.; Noeller, W.; Krause, C. 1925. Bemerkungen 
zu der vorstehendedn Arbeit von Profé und Gruettner: 
“Der Bakterienbefund bei der sogenannten Duerener 
Krankheit der Rinder und seine Bedeutung fuer deren 
Aetiologie” [Remarks on the work of Profé and Gruettner: 
The bacterial diagnosis of the so-called Duren cattle disease 
and its etiological signifi cance]. Berliner Tieraerztliche 
Wochenschrift 40(14):215. April. [Ger]
Address: Tieraertzliche Hochschule, Germany.

1661. Profé, -; Gruettner, F. 1925. Erwiderung auf die 
Bemerkungen zu unserer Arbeit ueber die Duerener 
Krankheit in Nr. 14 der Berliner Tieraerztlichen 
Wochenschrift [Response to the remarks about our work 
on the Duren sickness appearing in No. 14 of the Berliner 
Tieraerztliche Wochenschrift]. Berliner Tieraerztliche 
Wochenschrift 41(21):325. May 22. [Ger]
Address: Germany.

1662. Philips, Allen G.; Hauge, Sigfred M. 1925. Soy bean 
oil meal in rations for laying pullets. Indiana (Purdue) 
Agricultural Experiment Station, Bulletin No. 293. 20 p. 
May. [23 ref]
• Summary: “Cereal grains as the sole constituents of the 
ration for laying pullets are unsatisfactory. This is true 
because of defi ciencies in protein and mineral. The addition 
of protein in concentrates from animal sources, such as 
tankage, meat scraps, etc., greatly enhance the value of 
rations because they possess proteins of high biological 
value and are also rich in minerals. However, the increasing 
demand for such supplements will soon exceed the supply. 
It is therefore desirable to have highly effi cient protein 

supplements from other sources. It has been found that 
soybeans or their by-product, soybean oil meal, will give 
practically the same results as these animal proteins when the 
ration is properly supplemented with minerals.”

1663. Lang, Franz. 1925. Auftreten der sogenannten 
Duerener Rinderseuche in Bayern [Occurrence of the so-
called Duren cattle-epidemic in Bavaria]. Muenchener 
Tieraerztliche Wochenschrift 76(25):537-43. June 23. [11 ref. 
Ger]
Address: Bezirkstierarzt (Aus de bayerischen 
Veterinaerpolizeilichen Anstalt).

1664. Hornemann, C. 1925. The vitamin content of soya 
beans (Abstract). Analyst (London) 50(591):298. June. [1 ref]
• Summary: This is an English-language summary of the 
following German-language document: Hornemann, Curt. 
1935. Ueber den Vitamingehalt der Sojabohne [On the 
vitamin content of soybeans]. Zeitschrift fuer Untersuchung 
der Nahrungs- und Genussmittel 49(3):114-20. March. 
(Chem. Abst. 19:2070).

1665. Luetkefels, -. 1925. Die Einwirkung der Sojakuchen 
auf die Milchkuehe und die Milch. Mischmilch mit einem 
abnorm niedrigen Fettgehalt und deren Beurteilung [The 
infl uence of soy-bean cake on the dairy cow and on her 
milk. Mixed milk with an abnormally low fat content and 
its evaluation]. Zeitschrift fuer Fleisch- und Milchhygiene 
35(20):316-21. July 15. (Chem. Abst. 21:142). [Ger]
• Summary: Begins with a discussion of trichloroethylene 
(Trichloräthylen) solvent and the Duren / Dueren disease or 
poisoning of cattle when fed soybean cake.
 Soy is mentioned in the forms Sojakuchen, 
Sojabohnenschrot, Sojaöl.
 Emmerich lies on the north bank of the Rhine, just 
inside the German border in northwest Germany; it is the 
last German town on the Rhine before the river fl ows into 
the Netherlands. Address: PhD, Slaughterhouse Director 
(Schlachthofdirektor), Emmerich [Germany].

1666. Woodworth, C.M. 1925. Fortuitous variation. 
American Naturalist 59(663):375-79. July/Aug.
• Summary: Takes as an example variation in the oil content 
of soybean parents and progeny. Address: Univ. of Illinois.

1667. Lange, Franz. 1925. Auftreten der sog. Duerener 
Rinderseuche in Bayern [Occurrence of the so-called 
Duren disease in Bavaria (Abstract)]. Schweizer Archiv fuer 
Tierheilkunde 67(18):493. Sept. 30. [1 ref. Ger]
• Summary: An abstract, in the “Literarische Umschau” 
(Review of the Literature) section, of a 1925 article in the 
Muenchener Tierärztliche Wochenschrift 76(25):537-43. 
June 23. In the full article, the author’s name is given as Dr. 
Franz Lang. Address: Aus de bayer-veterinaerpolizeilichen 
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Anstalt, Bavaria, Germany.

1668. Carqué, Otto. 1925. Natural foods: The safe way to 
health. Los Angeles, California: Carqué Pure Food Co., Inc. 
359 p. Illust. Index. 20 cm.
• Summary: This book advocates a natural-food, vegetarian 
diet, but not necessarily a vegan diet.
 Contents: Part I: Fundamental facts about food and 
health. 1. The old and new conceptions of the cause of 
disease. 2. Drug medication, vaccination, and serum therapy. 
3. Nature’s healing factors: Sunlight, fresh air, exercise, rest, 
water, the importance of natural foods for life and health, 
why denatured foods (white fl our, refi ned sugar, candies, 
etc) are injurious. 4. The constituents of food considered 
in the light of modern physiology and biology: Proteins, 
carbohydrates, fats and oils, cellulose, fruit acids are organic 
acids, organic salts, the alkaline or base-forming elements 
(iron, sodium, calcium, magnesium, potassium, manganese, 
and aluminum), the acid-forming elements (phosphorus, 
sulphur, silicon, chlorine, fl uorine, iodine, bromine, arsenic), 
the vitamins.
 5. Rational soil culture essential for the production 
of superior foods. 6. The conservation of vital force 
(stimulants, narcotics, elimination of waste, quality of foods, 
prolongation of life, alkaline and acid-forming foods). 7. 
Why the calorie theory is misleading. 8. Fruit, man’s best 
friend (the fruit of the tree, sulphured and unsulphured 
fruits). 9. Nuts–Nature’s most concentrated foods.
 10. Vegetables–Nature’s blood purifi ers (Great hygienic 
value of green leaves, proper soil fertilization most essential 
to vegetable culture, loss of organic salts in cooking, 
classifi cation of vegetables–5 classes). 11. Cereals and 
legumes (Cereals falsely called “The staff of life,” whole 
grain products are the best, the great waste of food elements 
by modern milling processes, legumes–an important food). 
12. Milk and dairy products (Milk not a perfect food for 
adults). 13. Meat–the least essential and most expensive of 
all foods (the vegetarian alternative).
 Part II: Practical dietetics. 14. How to live well on less 
food. 15. The feeding of infants and children (lactation, 
almond milk, soy bean milk). 16. The rational preparation 
of foods. 17. Rational food combinations (importance of 
simplicity of eating, the mono-diet and its advantages). 18. 
Simple and well balanced menus for all seasons.
 Appendix: Tables and statistics. A1. Analyses showing 
the amount of sodium, calcium and iron in foods. A2. 
Amount of food materials necessary to supply one ounce of 
protein. A3. Amount of calories contained in one pound and 
one ounce of 200 food products. A4. Average time required 
for gastric digestion of foods. A5. Annual consumption 
of sugar, soft drinks, salt, spices, coffee, tobacco, drugs, 
alcohol, etc., in the United States. A6. Regulations for 
the enforcement of the Food and Drug Act. Important 
information about chemical preservatives and artifi cial 

colors.
 The Preface (and the book) begins: “Two powerful 
superstitions are impeding the welfare and progress of 
the human race. The one is the conviction that disease is 
an entity, a mysterious something that attacks us without 
warning from the outside, either in the form of germs or 
as inclemency of weather. The other–perhaps the more 
harmful of the two–is the belief that for each disease specifi c 
remedies must be found, such as drugs, serums, vaccines, 
glandular extracts, etc., and that, when we are affl icted, 
we have to submit to a specialist’s treatment or even to the 
affected parts or organs.”
 The average individual tries “to shift the responsibility 
for his sins of omission or commission to some imaginary 
cause, rather than to hold himself accountable for the 
violation of nature’s laws.” There is “almost universal 
ignorance of the fact that disease is merely an effort on 
the part of nature or the universal life force to restore 
normal conditions in the organism. Our present system of 
commercialism has taken advantage of this situation by 
misleading people through clever advertising to persist in 
their errors in order to maintain the demand for drugs and 
serums, proprietary medicines,...”
 Chapter 11, “Cereals and Legumes,” briefl y discusses 
many types of soyfoods–soy bean sprouts, milk, fl our, tofu, 
soy sauce, and oil (p. 142). Page 196 discusses the use of soy 
bean milk and almond milk for feeding infants and children.
 Chapter 16, titled “The Rational Preparation of Foods,” 
contains a long and detailed section on soy beans (266-71), 
with subsections on boiled soy beans, soy bean milk, tofu, 
soy sauce, and soy bean sprouts. Home preparation of each 
is described. Miso, yuba, natto, and hamananatto are also 
mentioned (p. 268). Soy-related recipes include: Baked soy 
beans (p. 269). Soy bean loaf. Soy bean croquettes. Soy bean 
bread (p. 270).
 The section titled “Home made cheese” begins: “Man 
can live well without milk and dairy products, if he makes 
judicious use of legumes and nuts in various forms, as has 
been explained in the preceding chapters, but under the 
present system of agriculture and production of foodstuffs, 
many people have to make occasional use of milk products... 
As the commercial cheese are generally heavily salted, 
preference should be given to home made cheese... Cottage 
cheese made without salt is the most wholesome of the 
cheeses.”
 Chapter 9 (p. 119-24), about nuts, states: “The making of 
nut butters is not a diffi cult process. At present peanuts and 
almonds are chiefl y used for this purpose... The blanching 
of peanuts and almonds is now done on a large scale by 
special machinery, and the blanched nuts can be procured 
in nearly all the larger cities.” Break the blanched nuts into 
small pieces by running them through the Climax Grater or a 
food chopper. Put them into a moderately hot oven for a few 
minutes to make them dry and crisp, then run them through 
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a tightly adjusted nut mill to create a “smooth, palatable nut 
butter.” A large table (p. 122) compares the composition of 
various nuts and nut butters (almond butter, peanut butter) 
with meat, cheese, eggs, cow butter, and whole wheat bread. 
“The pecan contains the largest amount of fat, about 70%, 
closely followed by the hickory nut, brazil nut, fi lbert and 
pine nut, which all contain over 60% of fat. The pignolia 
imported from Spain ranks highest in the amount of protein, 
containing nearly 34%; the peanut comes next with 29.8%; 
the butter nut, almond. pistachio, all contain over 20% 
protein, excelling the best cuts of meat in that respect. The 
almond does not contain any starch as is, therefore, the nut 
best suitable for infants, especially in the form of almond 
milk.” Chufa contains 3.5% protein and 31.6% fat.
 The section titled “Fruit and nut confections” (p. 
212-15) discusses and has recipes for natural candies and 
confections.
 The section titled “How the American people deplete 
their vitality by their favorite poisons: The tremendous 
waste of our material wealth” (p. 328-43) discusses (p. 338-
43): The amount spent in 1924 on each of 15 “adulterated 
foods and drinks and of poisonous stimulants and narcotics” 
($5,040 million) compared with the amount spent on 
foods and vegetables ($850 million, or 16.8% as much). 
Refi ned sugar. Coffee. Tobacco. Condiments, etc. Alcoholic 
beverages. Drugs. Regulations for the enforcement of the 
Food and Drug Act (due to untiring efforts of Dr. Harvey 
W. Wiley, former chief of the Bureau of Chemistry, USDA). 
Sodium benzoate and sulphur dioxide. Salt. Saltpeter. Boric 
acid and borax. Saccharine. Mineral and coal tar dyes. Laxity 
in enforcement of the Pure Food Law.
 On pages 344-47 is information about the Carque Pure 
Food Company (incorporated 1912) and its founder and 
owner Otto Carque, including a brief biography of Otto, a list 
of leading Carque food products, and a full page photo of the 
company’s new home at 729 Seward St., on 1 Oct. 1925 (2 
story brick building).
 The food products are arranged by groups: Fruits: Sun-
dried and dehydrated, without bleaches or preservatives 
(Black mission fi gs, white Smyrna-type fi gs, prunes, dates, 
olives, raisins, apricots, peaches, pears). Nuts: Fresh, 
selected and unroasted (almonds, walnuts, Brazil nuts, 
pecans, pignolias, pistachios, peanuts). Confections: Of 
assorted fruits, nuts and honey, without sugar, salt, glucose 
or preservatives (delectables, fruit nuggets, Kandy-Andy). 
Stamina and laxative foods (Nut-Fruto, Prunola {prunes 
and olives}, fruit laxative). Nut butters: Ground from whole 
nuts, uncooked and unsalted (almond, nut cream, peanut). 
Cereals and products: Made from re-cleaned whole grain 
(wheat fl our, yellow corn meal, brown rice, breakfast food, 
crackers). Miscellaneous (olive oil, strained honey, raw 
sugar, fi g-cereal breakfast drink {instead of coffee}). Price 
list and descriptive circulars on request.
 Note: This is the earliest English-language document 

(or book) seen (June 2004) with the term “Natural foods” 
in the title that also discusses soy. Address: Los Angeles, 
California.

1669. Wand, Frederick A. 1925. Feeding value of soy bean 
meal. Staley Journal (Decatur, Illinois) 9(3):5-7. Sept.
• Summary: Note: Soybean oil meal is a new product to 
feed compounders and to farmers. So in this article Staley is 
providing basic information about livestock nutrition, feed 
compounding, and soybean oil meal.
 “The substances found in feed are grouped into six 
classes: proteins, carbohydrates, fats, mineral matter, 
vitamins and water. Every stock feeder and dairyman should 
know these classes; should know what part they play in the 
nourishment of the animal, and what common feeds will best 
supply them in the most economical form.
 “Protein is of fi rst importance. It is the element that 
is indispensable for repair of muscle and glandular tissue. 
Without protein growth would be impossible. Protein 
compounds taken as food are by the process of digestion 
broken down into amino acids. The amino acids, derived 
from protein, constitute the great primary nitrogenous 
building material out of which the tissues of the animal body 
are built. Protein is usually the most expensive constituent of 
the ration, for feeds rich in this element are relatively scarce.
 “As a source of protein, the soy bean and its products 
are among the best available material known at the present 
time. The high quality of the protein of the soy bean as a 
food element for sustaining life and promoting growth is 
testifi ed to by the fact that in the Orient it has been used for 
human consumption for more than 5,000 years. The soy bean 
is the only source of protein in the diet of many Orientals. 
According to William J. Morse, B.S.A. Agronomist, United 
States Department of Agriculture, the protein of the soy bean 
compares very favorably with that of cow’s milk. As shown 
by the percentage composition and comparison of the amino 
acids or the protein of the soy bean and cow’s milk in the 
following table:
 A table compares the content of 15 amino acids (such as 
glycine, valine, leucine, proline, lysine, etc.) in soybeans and 
in cow’s milk.
 “Osborne and Mendel (1917c) proved that the proteins 
of the soy bean, unlike those of other leguminous seeds thus 
far investigated, are adequate for promoting growth.
 “Carbohydrates consist of starches, sugars, etc., and 
crude fi ber. Starch constitutes a large proportion of the farm 
grains of the corn belt such as corn, oats and barley.
 “The general term fats includes what are commonly 
recognized as fats and oils. These true fats and oils serve the 
same purpose in the animal body as carbohydrates; that is, 
they produce energy and fat.
 “Mineral matter (or ash), is an essential in the growth 
of the skeleton. This element is present in all the vital parts 
of the body and in some unknown manner controls the life 
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processes.
 “Vitamins, which have been discovered only within 
the last few years, are as essential in the ration as the 
protein, carbohydrates, fats and minerals. Although their 
composition is as yet undetermined, it is known that they 
are indispensable not only for growth, but for healthy 
maintenance as well. They are present in feeds in smaller 
amounts than any of the above constituents but according to 
Dr. Charles V. Piper, the soy bean contains the two vitamins 
necessary to sustain life in higher animals including man.
 “Livestock feeding experiments conducted by a number 
of agricultural experiment stations, emphasize the fact that 
the oil must be extracted from the soy bean before one 
can hope to obtain a satisfactory protein supplement for a 
livestock ration. Different methods are used in extracting oil 
from soy beans, Old process or hydraulic soy bean oil meal 
is made in the same manner as old process linseed oil meal. 
In the manufacture of new process or solvent soy bean oil 
meal, the oil is removed by some chemical solvent such as 
benzol.
 “A third method is to remove the oil by what is known 
as an expeller. Whether the meal manufactured in this 
manner has a raw taste or a nut-like taste and odor depends 
upon the temperature developed while the oil is being 
extracted and this, in turn depends upon the moisture content 
of the beans, the lower the moisture content, the greater the 
friction and the higher the temperature.
 “Experiments with soy bean oil meal have shown a wide 
variation in their worth for supplementing corn in a livestock 
ration. Feeding experiments indicate that the best grade 
of soy bean oil meal is obtained by the expeller process. 
According to results obtained at the Iowa, Indiana and Ohio 
experiment stations, this soy bean oil meal is superior in 
feeding value to linseed oil meal or cottonseed meal. The 
keeping quality of soy bean oil meal is far superior to that of 
other similar protein feeds.
 “In an experiment conducted by the Ohio agricultural 
experiment station, soy bean oil meal obtained by expeller 
process was compared with tankage in a hog ration. In this 
experiment a mineral mixture consisting of ground limestone 
1; Ucopco bone meal 1; salt 5; was self-fed to the hogs in 
both lots. The lot receiving soy bean oil meal made faster 
and more economical gains. This was due, no doubt, to the 
vitamins present in the soy bean oil meal which are not 
present in tankage. Figuring tankage at $60.00 per ton, the 
expeller processed soy bean oil meal had a replacement 
value at $57.15 a ton.
 “Feeding experiments emphasize the need of having 
a mineral mixture placed in a self-feeder before hogs at all 
times. The Iowa Station recommends the following mixture, 
that pretty well balances the mineral shortcomings, may be 
made as follows: 20 parts common salt; 40 parts spent bone 
black, or fi nely ground bone meal, or steamed bone meal 
or rock phosphate or acid phosphate; and 40 parts fi nely 

ground, high calcium limestone or air-slaked lime, or wood 
ashes, or fi nely ground oyster shell or clam shell (all by 
weight); total 100 parts, plus one-half ounce of potassium 
iodide to each 100 pounds of the mixture, all thoroughly 
mixed together and placed in a self-feeder before the pigs.
 “Purdue university has obtained some excellent results 
with a mineral mixture consisting of wood ashes 10 parts, 
16% acid phosphate 10 parts, common salt part by weight. 
Finely pulverized limestone may be substituted for wood 
ashes.
 “The Illinois experiment station uses a mixture 
consisting of ground limestone 2 parts; rock phosphate 2 
parts; salt 1 part.
 “Soy bean oil meal may he self-fed to hogs along with 
shelled corn and a mineral mixture, the feeds being placed 
in separate compartments in the self-feeder. When hogs are 
hand fed, feed about 4 pounds corn, ½ pound soy bean oil 
meal and 0.12 pound of mineral mixture per day.
 Exact formulas, each containing soy bean meal, are then 
given for the following: Cattle feeding (2 formulas for steers 
from Purdue University). Dairy cattle. Rations for Holsteins, 
Brown Swiss, and Ayrshires. Rations for Jerseys and 
Guernseys. Sheep feeding. Yearling wethers (Note: A wether 
is a castrated ram–a male sheep). Pregnant ewes (Note: A 
ewe is a female sheep). Ewes–suckling lambs.
 “The foregoing facts indicate that the soy bean is 
a valuable product from which to obtain the elements 
necessary to balance feeding rations. The beans themselves 
contain more oil than is necessary and more than can be 
utilized for feeding. Consequently the economical process 
would be to extract the excess oil for commercial uses and 
utilize the residual cake or meal for feeding.”
 Note 1. The author’s name is incorrectly spelled at the 
start of this article. It should be: Frederick A. Wand.
 Note 2. This is the earliest English-language document 
seen (Oct. 2016) that contains the term “new process” 
applied to crushing soybeans. Formerly it had been applied 
to crushing linseed. Address: A.E. Staley Mfg. Co., Decatur, 
Illinois.

1670. Horvath, A.A.; Chang, H.C. 1925. The effect of 
soybean feeding on the blood lipase of rabbits (Abstract). In: 
1925. Abstracts of Scientifi c Papers, Sixth Congress of the 
Far Eastern Association of Tropical Medicine. Tokyo, Japan. 
xi + 681 + 20 p. See p. 359-60.
• Summary: Soybeans contain a lipase enzyme, which 
hydrolyses true fats and oils plus ethyl butyrate. Rabbits 
were fed for intervals of 3 to 9 days exclusively with either 
(1) raw soybean or (2) soaked autoclaved soybean or (3) 
boiled millet and raw cabbage. The experiments lasted for 
21 to 62 days. “Blood was taken from the marginal ear vein 
and tested for lipase at the end of these intervals... Out of 
eight experimental animals, in six the serum lipase showed a 
defi nite rise when the animals were fed on raw soybean and a 
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fall when autoclaved beans with killed [inactivated] lipase or 
other poor food was given.”
 “In one of the rabbits (killed) necrotic areas in the 
kidney fat were found. The lipase activity curve of this 
animal was always high, and the necrotic foci were possibly 
caused by abnormally high lipytic activity.”
 “Horvath had previously observed in Central China 
many cases of kidney fat necrosis in cattle, fattened on a diet 
containing a large amount of soybean cake and black system. 
No lesions were found in any organ. It is of interest to note 
that fat necroses were never observed by the same author in 
Mongolian cattle fattened on grass. We have, therefore, in 
these pathological cases the result of feeding large amounts 
of soybean (rich in lipase) for a long period.”
 Note 1. This paper was presented on Wednesday, 14 Oct. 
1925.
 Note 2. This is the 2nd earliest document seen (May 
2001) by or about Dr. A.A. Horvath in connection with 
soybeans. Address: Dep. of Medicine, Peking Union Medical 
College, Peking, China.

1671. Bollmann, Hermann. 1925. A method for improving 
the durability of liquid vegetable oils. British Patent 260,108. 
Application date: 9 Nov. 1925. 2 p. Complete accepted: 28 
Oct. 1926. [1 ref]
• Summary: Bollmann discovered that the addition of a 
small percentage of soya lecithin to refi ned oils served to 
retard rancidity, and to increase the durability or keeping 
qualities of such oils. In fact, he had discovered that lecithin 
serves as an antioxidant in oils, and imparts higher resistance 
to oxidation–although he does not use either of these words 
in the patent.
 “It is well known that oils obtained from oil seeds, by 
pressing and the like, usually contain lecithin. However, 
when the oils are purifi ed by the ordinary refi ning and 
deodorising processes, which are practically always applied 
to oils which are to be used for foods or in food preparations, 
the lecithin is removed, along with the other impurities in 
the oil. So far as I am aware, in all of the methods used 
for refi ning and deodorising the said oils, the lecithin is 
removed.
 “It is well known that oils of the kind above mentioned, 
after being highly purifi ed in the most careful manner, may 
acquire a disagreeable rancidity and rancid taste, even in a 
short time.
 “I have now found that this latter objection can be 
avoided and the durability or keeping qualities of such oils 
considerably increased.
 “According to this invention liquid vegetable oils 
are subjected to purifi cation in known manner and then a 
relatively small quantity, for instance between 0.05 to 0.1 
per cent., of lecithin obtained from the seeds from which the 
oils themselves are derived or from other sources is added 
directly to the purifi ed oil. Thus, for example, if soya bean 

oil is purifi ed according to the usual purifi cation methods and 
about 0.05 to 0.1 per cent. of lecithin is then added directly 
with stirring, the lecithin readily goes into solution and the 
oil can be exposed for several days to the air without any 
alteration in its taste taking place. If a control test is made 
at the same time with the same quantity of soya bean oil of 
the same batch of oil but without any addition of lecithin, it 
will be found that in the same period the oil has acquired a 
disagreeable alteration in the taste which is due to rancidity.”
 Note 1. This is the earliest English-language document 
seen (Feb. 2016) that uses the term “soya lecithin.”
 Note 2. This is the earliest document seen (Dec. 2020) 
stating that the addition of a small percentage lecithin to 
refi ned oils serves to retard rancidity and rancid taste, and 
to increase the durability and keeping qualities of such oils. 
It shows that lecithin can serve as an antioxidant in oils. 
Address: 1 Alsterdamm, Hamburg, Germany.

1672. Staley (A.E.) Mfg. Co. 1925. Staley’s Soy Bean Health 
Flour: especially benefi cial for diabetics (Ad). Decatur Daily 
Review (Illinois). Nov. 22. p. 4.
• Summary: “Reduce starch content in your Bread and 
Muffi ns with this wonderful fl our.
 “Packed in 5, 10, 25 lb. bags. For sale by grocers.
 “Costello & Company, selling representatives, Decatur, 
Illinois.”
 Note: This is the earliest document seen (June 2018) that 
gives details about Staley’s Soy Bean Health Flour. It was on 
the market by July 23.

1673. Hager, G. 1925. Ueber die Duerener Krankheit und 
ihre Ursache [About the Duren disease and its cause]. 
Landwirtschaftlichen Versuchs-Stationen 104(3-4):221-26. 
Dec. [Ger]
• Summary: From a lecture given on 8 Sept. 1925 to the 
Committee on Feedstuffs of the Association of Agricultural 
Experiment Stations in Germany. The following is the fi rst 
page of an English translation in: Soybean Research Council. 
1951. The Duren Disease.
 I would like to report to you about the occurrence of 
Duren disease (Dürener Krankheit) in the Rhine Province 
(Rheinprovinz) and about its cause because it is not 
impossible that at a later date this disease may make its 
appearance again. At the present time, the danger of further 
poisoning–the Duren disease involves a poison–it is probably 
eliminated because the factory which previously extracted 
soybeans with trichlorethylene (Trichloräthylen) has changed 
its process and is now using benzine or naphtha as an 
extraction solvent. This change was the result of pressure 
from various parties concerned and of the diffi culty which 
was beginning to be felt in the sale of the soybean oil meal.
 In February and in the following months of the year 
1923, the disease occurred fi rst in the county of Duren 
among some cattle which belonged particularly to farms 
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engaged in heavy milk production. The symptoms of the 
disease were: decrease or even cessation of milk production, 
lack of appetite, fever, decrease in strength of the animals, 
hemorrhages in visible mucous membranes, hemorrhages 
from the nose, bloody diarrhea resulting usually in death. 
Post mortem examination showed hemorrhages in all tissues 
of the carcass.
 Because it was always possible to isolate the causative 
organisms of symptomatic anthrax from the organs and the 
meat of the animals which were killed or which died, it was 
originally believed that the disease was caused by bacteria. 
In addition, at the beginning an intoxication by feedstuffs 
could not be seriously considered because no single feed 
could be established which had been given to all of the herds 
in which the disease occurred. To be sure, at the beginning 
there was a certain suspicion directed towards soybean oil 
meal. However, in as much as the disease was also observed 
in many herds, the owners of which claimed that they did 
not feed soybean oil meal, this suspicion could not be 
maintained, in spite of the fact that an artifi cial transmission 
of the disease into healthy animals had not at that time been 
successful. In May 1923 the Duren disease was therefore 
classifi ed as an infectious disease of the anthrax type which 
was subject to compensation payments.
 It became known in Germany that in 1916 already, 
in Southern Scotland, a disease had been observed which 
resembled the Duren disease in all respects. Stockman of 
London could show that this disease could be traced back to 
the feeding soybean oil meal which had been extracted with 
trichlorethylene. Stockman succeeded through feeding of 
soybean oil meal in producing the Duren disease in a number 
of experimental animals. According to his observations, a 
feeding period of 50 to 70 days and the consumption of a 
considerable quantity, about 150 lbs., was necessary to bring 
out the symptoms of the disease. During the feeding trial, 
four of six animals showed the disease and two of these 
only after the feeding of the soybean oil meal had been 
discontinued. It was further determined that trichlorethylene, 
if fed directly, did not produce any damage... Address: Bonn, 
Germany.

1674. Rose, Mary Schwartz; MacLeod, Grace. 1925. 
Maintenance values for the proteins of milk, meat, bread 
and milk, and soy bean curd. J. of Biological Chemistry 
66(2):847-67. Dec. [13 ref]
• Summary: “Eight experiments, each of from 12 to 15 days 
duration, have been conducted on four young women, to test 
the relative effi ciency of milk, meat, bread and milk, and soy 
bean curd in maintaining nitrogen equilibrium in the adult 
human subject.”
 These experiments, with the above foods forming 
practically the sole source of protein in the diet, showed that, 
with an intake of protein of 0.5 gm per kg bodyweight, the 
nitrogen balance was at almost all times positive. In the case 

of the soya bean, the fecal nitrogen was 24% of the total 
nitrogen excreted; in no other case did it amount to more 
than 10-12%. The diets containing milk, and bread and milk, 
led on the whole to a larger retention of nitrogen than the 
meat diets. Address: Dep. of Nutrition, Teachers College, 
Columbia Univ., New York.

1675. Vera, Bonifacio de. 1925. The effect on leprosy of 
certain oils not in the chaulmoogra group. J. of the Philippine 
Islands Medical Association 5(12):374-78. Dec. [4 ref. Eng]
• Summary: “Antileprosy treatment at the Culion Leper 
Colony is based mainly on chaulmoogra oil derivatives. 
However, other oils are also being tried... Cod liver oil ethyl 
esters and soya bean oil ethyl esters [extracted using ethyl 
alcohol] were tried, following reports by Rogers (Lancet, 
June 28, 1924, p. 1297) that such highly unsaturated oil 
derivatives give favorable results in leprosy.”
 “The effect of the oils and their derivatives studied was 
found to depend upon the degree of unsaturation. Further, in 
the 2 cases where an oil and its ethyl esters were both used, it 
was found that the ethyl esters gave better results.” Address: 
Supervising Physician, Culion Leper Colony.

1676. Hirano, I; Mikuno, R. 1925. [Copper in legumes]. 
Yakugaku Zasshi (J. of the Pharmaceutical Society of Japan) 
No. 525. p. 992-94 (Chem. Abst. 20:616, 1926). [Jap]*
• Summary: Soy beans contain the 15.9 mg/kg of copper in 
the seed (dry basis). Peanuts contain the 6.8 mg/kg of copper 
in the seed (dry basis). Address: Japan.

1677. Ishida, A. 1925. Shôyu-chû no isseibun ni tsuite 
(roishin) [One component of shoyu: Leucine]. Nippon Jozo 
Kyokai Zasshi (J. of the Society of Brewing, Japan) 20(6):33-
35. [Jap]
• Summary: The beautiful crystal that was extracted from 
shoyu was an unpure form of leucine, an amino acid. 
Address: Jozo Shikensho, Japan.

1678. Kaku, T. 1925. [Analysis of miso of Korea]. Chosen 
Ikai 55:317-; 56:495-. [Jap]*

1679. Kinzel, -. 1925. Neue grundsaetzliche Gesichtspunkte 
zur Sojaschrotfrage [New basic perspectives on the question 
of soybean oil meal]. Praktische Blaetter fuer Pfl anzenbau 
und Pfl anzenschutz 3:204. Series 3. English translation in 
Soybean Research Council. 1951. The Duren Disease. [Ger]*
• Summary: Several inquiries concerning the question 
of soybean oil meal which really touches all problems of 
feeding, prompt me to point out that, with the exception of a 
few publications which essentially confi rm that which I have 
reported previously (1), nothing new of practical importance 
for animal feeding has been developed in the meantime.
 In view of the fact, however, that the paper by Dr. E. 
Schiller, Schweinfurt published in Berliner Tiererztliche 
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Wochenschrift, no. 38, page 513, 1924 to which I 
have previously referred assumes that the cause of the 
disease observed after feeding of soybean oil meal is not 
avitaminosis but a general formation of toxic degradation 
products of proteins which must be considered in all high 
protein feeds, I wish to call here attention to this second 
cause of every frequent intoxication as a result of the use of 
feeds which have been stored for long periods of time. It is 
clear, however, from many animal experiments carried out in 
different places that such intoxications of the latter type are 
not involved in the renowned Duren disease.
 I have pointed out in my papers that intoxications by 
protein containing feeds are a general problem caused by a 
disproportion between vitamin content and protein content. 
According to all observations made at the Experiment 
Station, it appears very unlikely that the danger of protein 
intoxication should be increased as a result of the relative 
increase by a few per cent of the protein content of soybean 
oil meal because of the more extensive removal of oil. 
However, the formation of toxic degradation products 
of proteins in protein rich feeds comes very much into 
consideration when the freshness of the feed has decreased 
to a certain extent, that is, when the formation of such toxic 
protein degradation products has proceeded to a greater or 
lesser extent. All these relationships particularly also with 
“tri” extracted soybean oil meal are now being tested at the 
instigation of the Experiment Station in the Institute for 
Animal Husbandry of the Bavarian State Farm in Grub. 
These experiments will be primarily concerned with the 
question of determining with absolutely fresh material to 
what highest level a protein rich feed can be given without 
danger in a ration which at the same time does not contain 
suffi cient quantities of vitamins.
 Many practical farmers will contend in spite of the well 
known feeding practice for the bovine during the winter 
with straw and other vitamin poor roughages which are 
low in protein as well as in vitamins, in general no diseases 
resembling avitaminosis are observed. This contention is 
refuted by what has already been stated. As has been shown 
by the many animal experiments with vitamin poor feeds 
(Macallum feed) in comparison to vitamin rich feeds, that in 
the diseases observed, provided fresh feeds were used, there 
was no doubt always a disproportion between the protein 
content and the vitamin content of the feed... Address: 
PhD, Landesanstalt fuer Pfl anzenbau und Pfl anzenschutz, 
Germany.

1680. Kinzel, -. 1925. Warnung vor giftigem Sojaschrot 
[Warning about poisonous soybean meal. I.]. Praktische 
Blaetter fuer Pfl anzenbau und Pfl anzenschutz 3:59. Series 3. 
English translation in Soybean Research Council. 1951. The 
Duren Disease. [Ger]*
• Summary: From the literature which will be cited in a 
succeeding article as far as it is necessary for this account, 

it is well known that many cases of poisoning, partly with 
lethal termination, have occurred, particularly in the Rhine 
Province and also in other areas of Northern Germany. 
The disease which has been referred to, at times without 
justifi cation, as an epidemic (Duren epidemic–Duren 
cattle disease) without any doubt can be traced back to 
the feeding of soybean meal. However it is apparently 
not quite clear what the nature of the substance is which 
is present in the poisonous soybean meal. Soybean meal 
is a very well tolerated, concentrated feedstuff which is 
particularly favored for purposes of fattening as well as for 
milk production. In contrast to meals prepared from some 
other legumes which in some species are too fattening and 
may even be dangerous, soybean meal in fresh condition and 
without spoilage can be used in fairly high doses.
 It is without doubt timely to express specifi cally a 
warning concerning all commercial soybean oil meal of 
which the origin is not defi nitely established. This is done 
because in two separated areas in Bavaria a large number 
of heifers also became ill after the consumption of soybean 
oil meal and some of them had to be killed to avoid their 
loss while others died before that. In connection with this 
situation the oil industry has taken a negative attitude 
with respect to compensation of the farmers who incurred 
losses, because they have pointed out that it has thus far not 
bean proven that soybean oil meal which was claimed to 
have produced the Duren disease was actually treated with 
trichlorethylene, nor has it been proven if the soybean oil 
meal originated actually in a German extraction plant or 
that it was imported from abroad. At the same time the oil 
industry does not dispute that soybean oil meal extracted 
with trichlorethylene (the poisonous substance under 
question here) may possibly have harmful effects upon 
feeding. (See Getreide-Saaten-Dunger-und Futter-Merkt, 
1925, Page 307.) A similar case occurred many years ago in 
Hamburg. At that time peanut oil meal was involved which 
had been extracted with Kanadol. In such cases the blame 
cannot always be put on the solvent as such; but probably, as 
in the case of the very volatile trichlorethylene itself (boiling 
point 88ºC.) possibly very toxic impurities of the solvent 
with a higher molecular weight must he held responsible 
for the poisonous action. For this reason it was stated that 
the nature of the toxic substance is not yet established. For 
the clarifi cation of the cases which occurred in Bavaria, I 
shall attempt to carry out a more precise investigation of this 
matter through studies on large quantities of the soybean oil 
meal which are still available and which according to animal 
experiments no doubt was toxic.
 In this connection it should be pointed out that even the 
most reliable dealer cannot provide protection against losses 
incurred from the feeding of concentrated feedstuffs because 
such materials by virtue of their characteristic properties 
often undergo subsequent spoilage. Particularly with soybean 
oil meal the Agricultural Experiment station has recently 
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shown that initially perfect products of the highest quality 
can subsequently become so moldy that the spoiled meal 
caused the death of several valuable horses. Especially under 
conditions of high moisture contents and where storage is 
not perfect various oil meals and especially peanut oil meal, 
cottonseed meal and also... Address: PhD, Landesanstalt fuer 
Pfl anzenbau und Pfl anzenschutz, Germany.

1681. Kinzel, -. 1925. Warnung vor giftigem Sojaschrot 
[Warning about poisonous soybean meal. II.]. Praktische 
Blaetter fuer Pfl anzenbau und Pfl anzenschutz 3(4):84. [Ger]*
• Summary: The following is the fi rst page of an English 
translation in Soybean Research Council. 1951. The Duren 
Disease. Suggests that the Duren disease is caused by a 
vitamin defi ciency.
 In the preceding article of the same title published in 
issue No. 3 of this publication, it was indicated towards 
the end of the article that problems of legal action and 
compensation would be discussed. Through the cooperation 
of the producer of the soybean oil meal, this matter has been 
practically resolved because according to all observations 
there is no longer any doubt that soybean meal which has 
been extracted with “tri” (that is the abbreviated name 
given by chemists to trichlorethylene) is responsible in each 
case for the observed disease and the deaths. There exists 
a law according to which the manufacturer of foods and 
condiments as well as of feeds can be held liable if he does 
not exercise due caution in the treatment of the product 
which he sells; particularly, in those cases where through 
addition of substances to the food damage might result as 
a consequence of the feeding. In the preceding article the 
suggestion was made that perhaps higher boiling impurities 
contained in the trichlorethylene (one such substance is 
xylene which has been added by a fi rm in Munich to “tri”) 
might be responsible for the damage produced.
 As a result of various inquiries made in the meantime, 
this suggestion however falls in the background compared 
to the observations reported by Bruno Hassel, Chemiker-
Zeitung, No. 4, Page 294, 1925, according to which oils 
which have been extracted with “tri” are darker and contain 
more sludge and protein than those which have been 
extracted with benzine or with benzene, regardless whether 
they originate from oil seeds or from residues resulting from 
the bleaching of oils. In view of the very effi cient solvent 
action of “tri” compared to other solvents it is not surprising 
that along with the mentioned substances which enter the 
oil, the important vitamin A is also completely transferred 
into the oil. A paper by Curt Hornemann about the vitamin 
content of soybeans (Zeitschrift fur Untersuchung der 
Nahrungs- and Genussmittel, Vol. 49, Issue No. 3, 1925) 
originating in the extraction plant of Aussig confi rms through 
experiments with rats that the absence of this vitamin is 
responsible for severe avitaminosis with fatal termination 
upon feeding of vitamin A defi cient rations.

 For this reason we did not hesitate to give to the 
management of a large farm the following report concerning 
a specimen of soybean oil meal which had apparently been 
extracted with “tri”: “Pure, freshness excellent. This meal 
is much lighter in color than that which has been shipped 
by the fi rm Henkel in Dusseldorf to Bavaria and which has 
been (now admittedly) extracted with ‘tri.’ (See Landes. 
Wochenblatt 9, June 1925.) We assume that in a later article 
it will be possible to show that the Duren disease, although it 
may possibly be effected through the high boiling fractions 
of ‘tri,’ has perhaps predominately the character of an 
avitaminosis. In a completely defatted meal the vitamin A 
is extracted completely into the oil. In such a case dosage 
of the feeding would have to be regulated cautiously and 
supplementation to the feed would be in order. In any case 
caution is at present advised.”
 In fact the widely observed cases of feed intoxication 
called Duren disease would not have occurred to such an 
extent if in the view of the almost certain involvement of 
avitaminosis the precautions stated in the report quoted 
above had been followed.
 After this preliminary clarifi cation of the situation, 
the legal aspects of this matter can now be examined 
more closely. According to the facts stated above, in 
each individual case of feed poisoning the responsibility 
could be charged more or less to both sides. Therefore the 
principle long followed by the Experiment Station applies, 
namely that in such litigations valid settlement by the two 
parties out of court is to be preferred to a court verdict 
which entails unnecessary costs and in which in the fi nal 
analysis the decision is made possible by testimony of 
expert witnesses. Therefore it is advisable in such cases 
always to ask directly the advice of expert offi ces and then 
to bring about a valid settlement between the buyer and the 
merchant. In the present instance the fi rm of Henkel and 
Company in Dusseldorf has agreed that it is prepared to 
take back all of the shipments of trichlorethylene extracted 
soybean meal made into Bavaria and to change its extraction 
process from “tri” to benzine. Such being the case it can be 
expected without doubt that the fi rm upon application will 
give suitable compensation to the farmers who have incurred 
losses.
 Finally it should be mentioned that the Duren disease 
in fact presents a very clear cut symptomology which 
was observed with the same characteristics everywhere, 
also in the feeding trials carried out in the laboratories of 
the Veterinary Police in Oberschleissheim. Of interest in 
this connection is a report which we received from the 
Bacteriological Institute of the Agricultural Department of 
the Rhine Province:
 “The Duren disease was fi rst observed in the spring 
of 1923 in the Rhine Province. Subsequently, it also 
appeared in Holland. In this Institute the Duren disease 
could be produced experimentally in a heifer through 
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feeding of soybean oil meal which had been extracted with 
trichlorethylene. As far as we know only the fi rm of Henkel 
and Company in Dusseldorf has extracted soybean meal 
with ‘tri.’ The meal which we used for our experiment 
also originated from Henkel and Company. It has been 
determined that in practically all herds in the Rhine Province 
in which the Duren disease occurred soybean oil meal from 
the fi rm Henkel and Company was fed; in a few herds this 
proof was not possible because the origin of the meal could 
no longer be traced. Furthermore there is not a single case 
of Duren disease known in which it was proven that the 
soybean oil meal which had been fed was extracted with 
benzine or with benzene. The incidence of the disease was 
decreased appreciably at the beginning of this year in the 
Rhine Province. Now, however, in several counties new 
cases have occurred in which, as we have heard soybean 
oil meal of the fi rm Henkel and Company has been fed in 
all cases. Therefore, it is well established that the Duren 
disease occurs only where soybean oil meal has been fed; 
with great probability it must be taken for granted that only 
trichlorethylene extracted oil meal has poisonous properties.
 “We might mention that the fi rm of Henkel and 
Company has advised us in these days that it has now 
converted to extraction of soybeans with benzine.”
 It is not necessary to deal further with the extensive 
literature on Duren disease; it is perhaps of interest to 
veterinarians however to mention that the literature which 
was kindly placed at our disposal by the Institute of 
Veterinary Police can be consulted at the Veterinary School 
of Munich. Pertinent are the following references in the 
Berliner Tierarztliche Wochenschrift:
 B.T.W. 1923 No. 44 Page 164
 B.T.W. 1924 No. 12 Page 145
 B.T.W. 1924 No. 14 Page 172
 B.T.W. 1924 No. 23 Page 296
 Page 4 (last page of translation): The fact that the 
fi rm Henkel and Company in Dusseldorf has in an 
accommodating and intelligent manner changed its extraction 
procedure from “tri” to one using benzine was really 
brought about only because the commonly used technique 
of feeding has not adjusted itself to the point where such 
a specially treated feedstuff as trichlorethylene extracted 
soybean oil meal could be used. As I have just determined 
through personal conversation with a well-know dealer, the 
position of this fi rm is now the same as before. And really 
after a precise consideration and investigation of all the 
circumstances which I have since ascertained, a liability of 
this fi rm cannot be admitted. In its statements concerning 
the Duren disease, the fi rm of Henkel and Company has at 
an early stage already never admitted any doubt about the 
fact that only the manner of feeding was responsible for the 
observed cases of disease. This fi rm was fully justifi ed for 
such statements on the basis of the reports it had on hand 
and has therefore fully complied with the legal requirements 

and in no case “has it maliciously withheld a defect in its 
product.” Further considerations particularly regarding the 
legal aspects and other valuable points can be found in No. 
29 of the Wochenblatt der Ldw. Vereins in Bayern of 22 July 
1925.
 According to my own personal conviction, it 
would, therefore, be absolutely hopeless if any one of 
the “damaged” farmers would ask for a judgment by the 
courts. In connection with this, it should be pointed out that 
according to information just received a return of the feed 
by the supplier was accepted in only two cases and there it 
was done only as a special favor with those portions of the 
meal which had been demonstrated to cause damage after 
the feeding. The acceptance of such a return of the feed was 
made as a special accommodation (however, not as indicated 
in the text above through the fi rm of Henkel and Company 
itself) with the special proviso that through this acceptance 
claims for compensation would in no way be recognized. 
If the management of other farms should have unpleasant 
experiences with the soybean oil meal supplied, it would 
be advisable in order to avoid unnecessary involvement to 
follow exactly the directions for feeding given above and not 
to discard without good reason this valuable feed.
 Those who wish to inform themselves of the newest 
literature on vitamins will fi nd much stimulation in the work 
by Willy Weitzel, “Die neuentdeckten lebenswichtigen 
Nahrstoffe, Vitamine and die Folgen einseitiger Ernahrung” 
second edition, 1924, Munich, Arztliche Rundschau. A 
likewise popular discussion is in the last issue of “Kosmos, 
Handweiser fur Naturfreunde,” Heft 6, “Lebenswichtige 
Begleitstoffe der Nahrung. Eine Umschau ueber die 
Ergebnisse der Vitaminforschung,” by Dr. Hermann Decer. 
The urgency of this matter necessitates on one hand an 
immediate warning, on the other hand, however, detailed 
personal and written inquiries. This is the reason why the 
treatment of this subject at the beginning of the articles was 
groping and cautious and why it proceeded only gradually 
to greater clarity and precision. It is hoped however that 
this does not detract from the presentation of the question 
on avitaminosis which is important for all feedstuffs and 
in particular for mixed feeds. Address: Landesanstalt fuer 
Pfl anzenbau und Pfl anzenschutz, Germany.

1682. Adachi, Kinnosuke. 1925. Manchuria: a survey 
(Continued–Document part II). New York, NY: R.M. 
McBride & Co. xvii + 401 p. Plus 62 plates on unnumbered 
leaves. Illust. Maps (many, 1 folded, p. 10). 24 cm.
• Summary: Continued (p. 161): “The South Manchuria 
Railway experts placed the production of soya beans in 1915 
at 108,782,216 bushels, valued at 306,765,849 yen. Crop 
conditions were bad in 1923. And so far they are not any 
better in 1924. The crop estimate for 1924 is placed at not 
much more than 84,385,000 bushels.
 “Soya beans ascended to their present pinnacle of 
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fame through three distinct channels: First as food both for 
humans and for domestic animals; second, as fertilizer; and 
third as raw material for various industrial purposes. The 
remarkable thing about it all is the number of its incarnations 
as food articles. As soy sauce it is beloved by all the culinary 
artists of the Middle Kingdom and of the East generally, as 
well as by innumerable patrons of chop-suey palaces in the 
United States. It is eaten daily by hundreds of millions of 
Orientals as bean curd [tofu]; boiled, baked, roasted beans 
are also prized by them. It makes a good soup, it turns into 
innumerable forms of breakfast foods, and French artists 
take pride in using it as coffee substitute. As vegetable milk, 
it takes to itself the forms of condensed as well as fresh 
milk; and it turns into confections and casein, and into fresh, 
dried, smoked, fermented cheese. Moreover, green beans 
are everywhere used as a green vegetable, as salads, and as 
canned vegetable. Bean meal masquerades under many a 
form of fashionable breakfast and infant food. It also takes 
on the form of crackers and macaroni. Bean fl our makes 
excellent bread, cakes, muffi ns, biscuits. German millers 
are reported to have found that, mixed with wheat fl our, 
bean fl our adds a great deal to the food value of bread and 
biscuit. This comes from the great proportion of albuminoids 
[protein] found in the soya bean. It also adds a certain 
pleasant and appetizing fl avor to bread and biscuit.
 “It is in the form of oil that soya beans are conquering 
a large and ever-expanding fi eld in the modern industrial 
world. Bean oil is used in the manufacture of glycerine, 
explosives, enamels, varnish, butter substitutes, lard 
substitutes, edible oils, salad oils; on waterproof goods, 
linoleums; as paints; for both soft and hard soap stock; for 
celluloids, rubber substitutes, printing inks, and lighting 
and lubricating oils. For usefulness in the industrial fi eld, 
soya beans outrank all the other agricultural products of 
Manchuria. In this fi eld, they promise to do for Manchuria 
what raw silk has done for Japan.
 “In South Manchuria there are no less than 200 milling 
concerns extracting oil from beans. The mills vary from 
hand presses to the gigantic steam and electric presses at 
Dairen which are the last word in up-to-date mechanical 
equipment. In 1915 a method of extracting bean oil by 
chemical processes was tested and perfected by the technical 
experts of the South Manchuria Railway. Following their 
time-honored plan, the company turned the plant and process 
over to a private company that it might be worked by an 
independent concern on a purely commercial basis. Suzuki 
Bean Mill at Dairen is the result. It is one of the striking 
landmarks of the great port.
 “Admittedly, the Japanese are the champion bean-eaters 
of the world. The standard Japanese breakfast begins with 
a soup made of a bean preparation called miso. Where the 
American uses his salt-shakers, we Japanese use tiny blue 
china pots fi lled with soy sauce to season our food. Tofu is 
one of the most popular articles of food: it is a bean curd. 

There is not a Japanese meal which does not depend largely 
on the bean, whether it be breakfast, lunch, or dinner.
 “In the days following the Japanese-Chinese war when 
the victorious Manchurian Army of Japan came marching 
home, the taste for the soya beans of Manchuria followed it. 
The discovery that the Manchurian beans could be laid down 
at Nagasaki, Kobe and Tokyo at less than their production-
cost in Japan, opened up a brand-new chapter in the humble 
life of the Manchurian bean.
 “With all that, it was not exactly as a food staple that the 
soya bean achieved its sensational conquest over Nippon. 
Just about that time the price of fi sh manure in Japan had 
been climbing, as it has been ever since. The catch of 
herring along the Japan coast had been steadily declining. 
That caused scarcity of fi sh manure, while the rice fi elds 
of Japan had to have fertilizer. At this juncture some brave 
spirit among the timid farmers of Japan tried an adventure of 
fertilizing his paddy fi eld with bean-cake. The success was 
instantaneous.
 “There was a big noise made over the discovery. It 
was hailed everywhere as epochal. It was so impressive 
and so profound, in fact, that for a time the bean oil and the 
bean-cake changed their relative positions. Oil became a 
mere humble by-product, and the bean-cake the chief end 
of oil-mill industry. Japan found in soya beans the savior 
of her fast-failing rice fi elds. That must mean something to 
a people of 57,000,000 hungry mouths which can not get 
along without rice three times a day. In the United States and 
in Europe, it is in the form of oil that the Manchurian beans 
are making their way into their industries. The scarcity of 
cotton-seed oil has forced many a soap-maker to go gunning 
for some satisfactory substitute. Many of them have found it 
in the bean oil. In 1918, the United States took 90 per cent. 
of the bean-oil export of Manchuria. While this tremendous 
proportion has not been maintained since then, America has 
been a chief customer for the bean oil. In examining the 
export fi gures at such ports as Dairen, one should always 
bear in mind that a very large portion of the beans shipped 
to Kobe, for example, is really meant for the United States. 
They pass through the oil mill at Kobe, and in the shape of 
bean oil they pass on to the United States.
 “This Manchurian bean, which came out of obscurity a 
couple of decades ago and in 1920 made up 74.2 per cent. 
of the total value of the exports of the port of Dairen, grows 
on a plant not quite three feet tall as a general thing, and 
in a pod a couple of inches long. It is a hardy citizen of the 
fi eld. It suffers very little from pests and is largely immune 
to all manner of plant diseases. It calls not for fertilizer, and 
it stands the rigor of Manchuria’s climate better than most 
plants. Mr. Keiji Adachi, an acknowledged authority, puts 
the different kinds and varieties of Manchurian beans at 
200 in number; but for practical commercial purposes, the 
soya beans are divided into three major groups according 
to the color of their skins: 1. Huangtou, or yellow bean; 2. 
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Chingtou, or green bean; 3. Heitou, or Wutou, the black 
bean.
 “The yellow bean, which goes under the popular 
name of Chinyuan, or golden-round, is the name of the 
common beans in Manchuria to which belong such species 
as Fentien white eyebrow and great white eyebrow, black-
navel, four-grain-yellow, small-golden-yellow, and many 
others. Of them four-grain-yellow is now being more and 
more cultivated all over both South and North Manchuria. 
It contains a greater percentage of oil than any other kind, 
sometimes as high as 20 to 22 per cent.
 “The green bean is the same as the yellow in shape and 
size, only different in color. It is subdivided into two kinds: 
one with green skin and yellow meat; the other green both 
inside and out. It is largely cultivated south of Mukden and 
classed under such names as large-grain-green, four-grain-
green, pink-hair-green, iron-pod-green, and so on. It does not 
contain as much oil as the yellow bean and therefore is not as 
highly prized as the other.
 “The black bean is subdivided into three kinds: I. 
Tawutou, a large black bean which has black skin and green 
interior; 2. Hsiaowutou, or small black bean which is black 
outside and yellow inside; and 3. Pienwutou, or fl at black 
bean, which also has yellow meat. The black bean is used 
more for feed for domestic animals and for fertilizer, and 
also as vegetable food for men; while the yellow and green 
beans are used almost entirely for the extraction of oil.
 “The average yield of beans is about twenty-four to 
thirty bushels an acre, although some writers are making 
such extravagant claims as forty to seventy-fi ve bushels an 
acre.
 “The chemical analysis of the three beans according 
to the Dairen Central laboratory is as follows, stated in 
percentage:
 A table shows: The yellow bean contains 9.11% water, 
39.90% albuminoid (highest), and 17.59% fat (highest).
 The green bean contains 12.64% water, 36.47% 
albuminoid, and 16.23% fat.
 The black bean contains 10.74% water, 35.32% 
albuminoid (lowest), and 15.80% fat (lowest).
 Note: This comparison would have been more 
meaningful if the water content of each of the three types had 
been adjusted to be the same.
 Photos facing page 158 show: (1) “Third weeding of 
a soya-bean fi eld in Manchuria.” (2) “A mature soya-bean 
fi eld” (Continued). Address: Author.

1683. Illinois Agricultural Experiment Station, Annual 
Report. 1925. Recent progress in solving some farm 
problems of Illinois. 37:1-196. For the year ended June 30, 
1924.
• Summary: Soybeans are discussed in the following 
sections and pages: Soils and crops: Manchu soybean shows 
promise as a seed producer (p. 28). Investigation started on 

heredity in soybeans (p. 28-30). Soybean inoculation not 
substitute for lime (p. 30-31). Improved nodule development 
on soys is sought (p. 30-31). Soybeans being bred for higher 
oil content (p. 31-32). Selection fails to alter soy composition 
(p. 32-33). Test companion cropping of soys and corn (p. 51-
52).
 Livestock: Soybean meal equal to cottonseed meal (p. 
76; “Already soybean meal in Illinois and neighboring states 
is on a scale that ensures the extensive use of this crop as 
a source of vegetable oils and fats in the near future. An 
important by-product of this oil extractive industry will be 
soybean oil cake, or soybean meal, which, because of its 
high protein content, offers great possibilities as a feed for 
livestock. This possible addition to the available supply of 
nitrogenous feeding stuffs will fi ll a large need, inasmuch as 
the United States as a whole and the corn belt in particular 
are short of feeds of this kind. At the present time the 
standard protein supplement for use in feeding beef cattle is 
cottonseed meal of choice grade.” In this experiment: “Two 
lots of 18 two-year-old Hereford steers of select grade were... 
fed for 105 days. Ground corn, corn silage, and alfalfa hay 
were used as the basic rations for the steers in both lots 
and, in addition, cottonseed meal was fed to one group and 
soybean oil meal to the other.
 “While the steers fed the soybean oil meal made 
somewhat faster and slightly more economical gains than 
those that received the cottonseed meal, the difference 
between the two lots was not large enough to be of practical 
signifi cance. Both feeds proved highly satisfactory when fed 
as they were, and from the results obtained it appears that the 
two have practically the same feeding value. No diffi culties 
were met in getting the cattle to eat soybean meal”).
 Show value of soys for fattening lambs (p. 76-80; The 
“experiment showed that the edible part of soybean hay is 
on a par with alfalfa hay for fattening western lambs when 
fed with shelled corn. However, there was much more 
refuse from soybean hay than from alfalfa hay”). Soybean 
digestibility for sheep studied (p. 82-83).
 Dairy cattle and dairy products: Soybeans prove 
valuable crop for dairymen (p. 110-11). Farm mechanics: 
Better methods sought for harvesting soys (p. 177-78).

1684. Pulles, H.A. 1925. Brabantsche ziekte, kalfziekte en 
soyameel [The Brabant sickness, calf sickness, and soya 
meal]. Tijdschrift voor Diergeneeskunde 52:501-04. [Dut]
• Summary: Another early Dutch-language discussion of the 
problem.

1685. Sjollema, B. 1925. Onderzoekingen over de vraag, of 
sojaboonen een vergiftig principe bevatten [Investigations 
on the question, if soybeans contain a poisonous principle]. 
Tijdschrift voor Diergeneeskunde 52:505-09. [Dut]
• Summary: The following is the fi rst page of an English 
translation in Soybean Research Council. 1951. The Duren 
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Disease.
 In order to investigate rationally the question of whether 
soya beans cause the co-called North Brabant disease in 
cattle we must, in my opinion, fi rst fi nd out whether the soya 
beans contain a poisonous principle.
 I believe that it is of secondary importance to determine 
whether any principle originally present is destroyed 
by treatments undergone by the soya beans during the 
preparation of the meal, or, conversely, whether some 
treatment or other can cause troublesome effects, as certain 
persons suspect. Thus Stockman believes that the solvent 
trichloroethylene (Trichlooraethyleen) used in some plants 
causes the toxicity.
 Therefore only a few experiments have been carried out 
with commercially available types of soya meal, in addition 
to the preparations which I prepared myself from soya beans.
 Thus the investigation was aimed at determining 
whether a poisonous material occurs in soya beans. There 
was reason to believe that, considering the nature of the 
abnormalities which occur in animals poisoned by soya, any 
poison present in soya causes changes in the blood. The fi rst 
step was therefore obviously an investigation on whether it 
was possible to make a preparation from soya beans which 
causes hemagglutination or precipitation of the serum 
proteins. Both phenomena could in fact be observed. Soya 
beans, extracted with a solution containing 0.9% sodium 
chloride, yielded a liquid which, after fi ltration, clearly 
gave hemagglutination with defi brinated rabbit blood which 
had been diluted 20 times with a 0.9% solution of sodium 
chloride, in about 11 hours at 37º[C].
 The hemagglutination tests were repeated with positive 
results with the solution of a preparation which I had 
prepared from soya beans; a little of this was added to 
diluted defi brinated rabbit blood.
 Since this preparation therefore had the same effect on 
the blood as the soya beans themselves, it was reasonable to 
carry out further experiments with it. It is noteworthy that 
this preparation could not possibly have become toxic from 
the materials used in its preparation. Trichloroethylene, e.g., 
was not used.
 Horse serum was used in the experiments on the 
precipitating action of the soya constituents on the serum 
proteins. A solution of the serum was...
 Communication given in the general meeting of 
November 15, 1924. The communication given in the same 
meeting by Prof. de Blieck will soon be published in this 
journal.

1686. Sjollema, B. 1925. Sojavergiftigingen [Soybean 
poisoning]. Tijdschrift voor Diergeneeskunde 52:548-49. 
[Dut]
• Summary: This two-page article, dated Utrecht, 3 June 
1921, is about the Brabant Sickness (Brabantsche ziekte). 
Address: Utrecht.

1687. Deutsche Landwirtschaftliche Presse. 1926. “Die 
Duerener Krankheit” [“The Duren Disease”]. 53(1):7. Jan. 2. 
[1 ref. Ger]
• Summary: This is a long summary of a recent article in 
the Deutsche Tierärztliche Wochenschrift; it also mentions 
several other articles on this subject.

1688. Ito, Takeo. 1926. Nattô no seibun ni tsuite [On the 
composition of natto]. Nippon Nogeikagaku Kaishi (J. of the 
Agricultural Chemical Society of Japan) 2(1):32-38. Jan. [8 
ref. Jap]
Address: Nôgaku-shi, Japan.

1689. Schmidt, Julius. 1926. Gehirnentzuendung verbunden 
mit Schlundkopfl aehmung bei Pferden nach Verfuetterung 
von Sojabohnen [Encephalytis and paralysis of the pharynx 
in horses after eating soybeans]. Berliner Tieraerztliche 
Wochenschrift 42(2):20-22. Jan. [Ger]
Address: Erxleben, Germany.

1690. Coleman, D.A.; Boerner, E.G. 1926. The Brown-Duvel 
moisture tester and how to operate it. USDA Department 
Bulletin No. 1375. 44 p. Feb. First issued Feb. 1926. Revised 
Dec. 1927.
• Summary: The testing of soybeans by this method is 
included. In July 1935 this Bulletin 1375 was reissued. Titled 
“Revised methods for operating the Brown-Duvel moisture 
tester,” by D.A. Coleman and H.C. Fellows. 4 p. Address: 
Grain Investigations, Grain Div., Bureau of Agricultural 
Economics, Washington, DC.

1691. Bollmann, Hermann. Assignor, by mesne assignments, 
to Mary Fulford Foster, Trustee of Washington, District of 
Columbia. 1926. Process of increasing the durability of pure 
salad or sweet oils. U.S. Patent 1,575,529. March 2. 1 p. 
Application fi led 28 May 1925.
• Summary: Bollmann discovered that the addition of a 
small percentage of soya lecithin to refi ned oils serves as an 
antioxidant, imparting greater stability and higher resistance 
to oxidation.
 “So far as I am advised, all of the methods ordinarily 
used for refi ning and deodorizing the said oils [vegetable 
oils, salad oils, margarine oils, etc.] remove the lecithin... It 
is well known that these oils acquire a disagreeable rancidity, 
and rancid taste, even after a short time. I have now found 
that this latter objection can be substantially obliterated by 
adding to the purifi ed oil, comparatively small quantities 
of lecithin, and by preference I employ lecithin from the 
same kind of seed from which the oil or fat is derived.” For 
example, 0.05 to 0.1 per cent of lecithin from soy-bean oil 
can be added back to the purifi ed oil.
 “My researches indicate that lecithin prevents the 
alteration referred to by oxidation, thereby preventing any 
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undesired changes in the taste of the oil.”
 Note 1. This is the earliest U.S. patent seen that 
mentions soy and lecithin (“soya lecithin”).
 Note 2. This is the earliest English-language document 
or patent seen (April 2016) that lecithin, when added in small 
amounts to refi ned edible oils, can prevent or retard rancidity.
 Note 3. The is the earliest patent or document seen 
(Feb. 2016) in which Hermann Bollmann mentions Mary 
Fulford Foster. She was apparently one who represented him 
in Washington, DC. Why is she called “trustee”? Was she 
a patent attorney? A friend? Address: Citizen of Germany, 
Hamburg, Germany.

1692. Pfahler, H. 1926. Analyse eines Sojaoels [Analysis of 
a soybean oil]. Chemische Umschau 33(6):65-70. March 17. 
(Chem. Abst. 20:2911). [22 ref. Ger]
• Summary: A freshly prepared sample of soybean oil was 
found to have the following composition: linolenic acid 
1.9%, linoleic acid 29.2%, isolinoleic acid (including a 
little isolinolenic acid) 24.3%, oleic acid 30.8%, stearic acid 
7.0%, palmitic acid 2.35%, glyceryl residue 3.88%, and 
unsaponifi able matter 0.5%. These numbers do not differ 
much from those of Baughman and Jamieson (1922), and 
yield a theoretical iodine value of 130, which is in close 
agreement with the value 132.4 obtained experimentally. To 
prepare linoleic acid the mixed fatty acids were brominated 
and the tetrabromide was separated and converted into the 
methyl ester of linoleic acid. The acid liberated from the 
ester had iodine value 172.4 (theoretical 181.4). This linoleic 
acid was again brominated; the resulting tetrabromide 
(melting point 113º) corresponded to only 33% of the 
original linoleic acid. It appears that in debrominating the 
bromide, isomerization of the acid takes place so that what is 
re-brominated is a mixture of isomeric linoleic acids leading 
to a solid bromide and to a liquid one. Address: Wiesbaden, 
Germany.

1693. Averill, H.P.; King, C.G. 1926. The phytin content of 
foodstuffs. J. of the American Chemical Society 48(3):724-
28. March. [4 ref]
• Summary: Seven varieties of soybeans contained 1.79 to 
2.58% phytin (average 2.21%). Address: Dep. of Chemistry, 
Univ. of Pittsburgh, Pennsylvania.

1694. Horvath, A.A. 1926. Soy sauce as a stimulative agent 
in the development of beriberi in pigeons. National Medical 
J. of China (Shanghai) 12(2):176-77. April. [Eng]
• Summary: Abel and Kubota found that histimine is one 
of the substances that accounts for the stimulating action 
of soy sauce on the intestinal plain muscle, and that it also 
plays an important rôle in digestion as a dilating agent for 
the capillaries of the gastric and intestinal mucosa. Recently 
Kubota found that in vitro peptic and tryptic digestion of 
foods is stimulated from four to eight times by soy sauce. 

Soy sauce also possesses a strong amylolytic function.
 In an investigation, 7 pigeons were fed on polished rice 
and water, the latter containing fi ve per cent of Pekinese soy 
sauce. Five control pigeons were fed on polished rice and 
pure water. Within one month fi ve of the seven experimental 
pigeons developed beriberi and of the controls none. 
Therefore soy sauce in some way stimulates the development 
of beriberi in pigeons. Address: Chemical Lab., Dep. of 
Medicine, Peking Union Medical College, Peking, China.

1695. Mashino, M. 1926. Daizu tanpakushitsu no bunkai 
ni kansuru kenkyû. I. Ensan ni yoru bunkai ni tsuite 
[Decomposition of soya-bean protein. I. Decomposition by 
hydrochloric acid]. Kogyo Kagaku Zasshi (J. of the Society 
of Chemical Industry, Japan) 29(4):179-86. April. (Chem. 
Abst. 20:3302). [Jap]
• Summary: Soya beans from four different sources were 
treated with light petroleum and the resulting proteins 
decomposed by hydrochloric acid. With 38.5% acid at 
100ºC, 9.1-9.7% ammoniacal nitrogen (calculated on total 
nitrogen) was obtained after 30 minutes treatment; and 67.4-
68.9% of amino-nitrogen after 12 hours. 20% acid yielded at 
100ºC about 10% ammoniacal nitrogen after 30 minutes and 
about 62% amino-nitrogen after 12 hours; and at 40ºC, 9.4% 
ammoniacal nitrogen after 38-48 hours, and 9.7% amino-
nitrogen after 48 hours. About 1% of ammoniacal nitrogen 
and 4.3% of amino-nitrogen were formed by 0.4% acid at 
40ºC after 48 hours. Address: Tokyo Kogyo Shikenjo, Dai 2 
bu, Kogyo Yakuhin Kenkyu shitsu.

1696. Mashino, M. 1926. Daizu tanpakushitsu no bunkai 
ni kansuru kenkyû. II. Ryûsan ni yoru bunkai ni tsuite 
[Decomposition of soya-bean protein. II. Decomposition 
by sulfuric acid]. Kogyo Kagaku Zasshi (J. of the Society of 
Chemical Industry, Japan) 29(4):187-90. April. [Jap]
• Summary: Sulfuric acid (20%) yielded 8-9% ammoniacal 
nitrogen after ½-1 hour and 9-10% after 2-12 hour, and 52-
54% amino-nitrogen. Address: Tokyo Kogyo Shikenjo, Dai 2 
bu, Kogyo Yakuhin Kenkyu shitsu.

1697. Horvath, A.A. 1926. Changes in the blood composition 
of rabbits fed on raw soybeans. J. of Biological Chemistry 
68(2):343-55. May. [27 ref]
• Summary: An exclusive diet of raw soaked soya beans 
resulted in an increase in the urea, uric acid, inorganic 
phosphates, and cholesterol of the blood; after 2 months on 
such a diet, no signs of arteriosclerosis could be detected. 
The kidneys of the rabbits were generally swollen and rather 
pale; in one case they were diffusely sprinkled with minute 
hemorrhages.
 Why the increase of urea nitrogen in the blood? “It 
seems possible that the increase of urea is associated with 
the high lecithin content of the soy bean, amounting to 1.64 
per cent. Marie (1922) found in rabbits that subcutaneous 
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injections of lecithin and cholesterol were followed by 
a four- to sixfold rise in the concentration of blood urea. 
This may be the explanation of high urea in the blood of 
Oriental people using soy beans as food. However, another 
factor must be considered, namely soy bean urease... At fi rst 
glance one might expect a drop in the blood urea of rabbits 
fed on raw soy beans, if the urease penetrates the blood... If 
we suppose the soy bean urease to exert its activity in the 
stomach, where the acidity is very favorable, we may expect 
penetration of the ammonia into the blood. It would reach 
the liver and other organs where ammonia is converted into 
urea.” Address: Dep. of Medicine, Peking Union Medical 
College, Peking, China.

1698. Levene, P.A.; Rolf, Ida P. 1926. Plant phosphatides. II. 
Lecithin, cephalin, and so called cuorin of the soy bean. J. of 
Biological Chemistry 68(2):285-93. May. [6 ref]
• Summary: “The present work is a continuation of the 
previous publication on the commercial product obtained 
from soy bean and furnished to us through the courtesy 
of Dr. H. Bollmann of the Hanseatische Mühlenwerke 
[Muehlenwerke]... we were furnished with three fractions 
differing from one another in their solubility in alcohol. 
From the fraction possessing the greatest solubility in alcohol 
it was possible to obtain lecithin with the general properties 
of the soy bean lecithin previously described by us.”
 The lecithin obtained from soya beans gave, on 
hydrogenation, a derivative with  (specifi c rotation at 
20ºC) = +6.9º. The barium glycerophosphate, obtained by 
hydrolysis of the lecithin with barium hydroxide, had  = 
-0.63º; from the products of acid hydrolysis of the lecithin, 
oleic acid was isolated. From the crude phosphatides, after 
removal of all alcohol-soluble material, there was obtained 
a fraction, insoluble in glacial acetic acid, which resembled 
in its composition cuorin; this, on hydrolysis, yielded 
palmitic, stearic, linoleic and linolenic acids, aminoethanol, 
and barium glycerophosphate,  = -1.00º. There was also a 
cephalin fraction.
 Note: Webster’s Dictionary defi nes cuorin as “an 
amorphous phosphatide obtained from heart muscle and 
soybeans that resembles cephalin and is held to be a 
mixture.”
 Note 1. Prior to the work of Levene and Rolf (1925-26) 
on soybean phosphatides, plant phosphatides were generally 
supposed to be varieties of lecithin, containing palmitic, 
stearic, and oleic acid components. These workers showed 
that the phosphatides, present in the soybean, consisted of 
a mixture of lecithins and cephalins, containing palmitic, 
stearic, oleic, linolenic, and linoleic acids (Markley & Goss 
1944, p. 103).
 Note 2. This is the earliest English-language document 
seen (March 2016) that contains the word “cephalin” in 
connection with soy. Address: Labs. of The Rockefeller Inst. 
for Medical Research, New York.

1699. Mashino, M. 1926. Daizu tanpakushitsu no bunkai 
ni kansuru kenkyû. III. Kasei sooda ni yoru bunkai ni tsuite 
[Decomposition of soya-bean protein. III. Decomposition 
with sodium hydroxide {caustic soda}]. Kogyo Kagaku 
Zasshi (J. of the Society of Chemical Industry, Japan) 
29(5):248-251. May. [Jap]
• Summary: Soya-bean protein obtained from 4 different 
sources was decomposed by treating with 19.65% sodium 
hydroxide at 100ºC for 0.5-12 hours, and the amounts of 
ammoniacal and amino-nitrogen liberated were determined. 
The amount of ammonia liberated increases during the fi rst 
4 hours, but then remains almost constant. Ammoniacal 
nitrogen (4-12 hours) is 16.5%, 18.6%, 19.5%, and 17% in 
the 4 cases, respectively, of the total nitrogen. The rate of 
decomposition of the protein is nearly the same for the 4 
samples. Amino-nitrogen (12 hours) is 65.6%, 68%, 68.6%, 
and 67.6% in the 4 cases, respectively, of the total nitrogen. 
Address: Tokyo Kogyo Shikenjo, Dai 2 bu, Kogyo Yakuhin 
Jikken Shitsu.

1700. Mashino, M. 1926. Daizu tanpakushitsu no bunkai 
ni kansuru kenkyû. IV. Bunkai ni kansuru chiken (hoi) 
[Decomposition of soya-bean protein. IV. Addendum on 
knowledge of decomposition]. Kogyo Kagaku Zasshi (J. 
of the Society of Chemical Industry, Japan) 29(5):252-254. 
May. [Jap]
• Summary: A discussion of previous work (Mashino 1926). 
The violet color of the biuret reaction for soya-bean protein 
is apparently related to ammonia in protein. When all the 
ammonia is evolved, no violet color is observed. The free 
carboxyl group in the protein molecule may be present in 
combination with an amino-group. The rate of decomposition 
of soya-bean protein is little affected by pre-treatment with 
superheated steam. Oil-extracted soya-bean cake is therefore 
used for producing amino acids. Address: Tokyo Kogyo 
Shikenjo, Dai 2 bu, Kogyo Yakuhin Jikken Shitsu.

1701. Nuzum, Franklin R.; Seegal, Beatrice; Garland, Ruth; 
Osborne, Margaret. 1926. Arteriosclerosis and increased 
blood pressure: Experimental production. Archives of 
Internal Medicine 37(6):733-44. June 15. [33 ref]
• Summary: Five theories regarding the cause of 
arteriosclerosis and hypertension are listed and considered: 
(1) Mechanical-physical theory. (2) Chemical or infectious 
poisons theory. (3) Metabolic theory: Poorly balanced diets 
with an excess of protein or cholesterol. (4) Predisposition 
of certain groups of persons to degeneration of blood vessels 
theory. (5) “Disturbance of acid-base balance theory. Such 
a disturbance in human subjects results from the continued 
eating of a diet high in protein foods. The urine of such a 
diet is frequently from 100 to 1,000 times as acid as the body 
fl uids.
 The authors’ experiments, many with rabbits, support 
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theory (5). Summary: “Our experiments demonstrate 
that increased blood pressure and arteriosclerosis can be 
produced without an increase of cholesterol in the diet.” 
Address: Potter Memorial Clinic of the Santa Barbara 
Cottage Hospital, Santa Barbara, California.

1702. Tso, Ernest. 1926. The value of egg yolk in 
supplementing diets defi cient in calcium. American J. of 
Physiology 77(1):192-98. June. [12 ref]
• Summary: This study is designed to test the statement 
made by the famous nutritionist McCollum in his Newer 
Knowledge of Nutrition (1922, p. 171, 343) that “all diets 
without milk or leafy vegetables are defi cient in calcium and 
therefore not suitable for human or animal nutrition.”
 In the author’s fi rst feeding study using soybean milk, 
he prepared a fairly concentrated soybean milk (containing 
4% protein and 1.6% fat), supplemented it with 5% cane 
sugar and 0.1% sodium chloride. When this mixture was 
supplemented by 4% of egg yolk, rats reproduced normally, 
reproduced young and these in turn grew up normally.
 In China, cow’s milk is little used and most households 
cannot afford to buy it. However the cost of eggs and 
soymilk are very low. Tso concludes: “Egg yolk should be 
considered as effi cient a protective food as milk. Whereas 
milk in relatively large quantities is the most available 
source of calcium for human nutrition, egg yolk in small 
amounts furnishes a vitamin like substance which enables 
the body to mobilize and utilize economically the apparently 
limited supply of calcium in the diet. Egg yolk is therefore 
invaluable in supplementing Chinese diets of young children 
in which milk or milk products take little or no part.” 
Address: Dep. of Medicine, Peking Union Medical College, 
Peking, China.

1703. Stang, V.; Radeff, -. 1926. Vorlaeufi ge Mitteilung betr. 
Duerener Krankheit [Preliminary note on the Duren disease]. 
Berliner Tieraerztliche Wochenschrift 42(30):495. July 23. 
[Ger]
Address: Germany.

1704. Adolph, W.H. 1926. Analyses of Chinese food 
materials. Philippine J. of Science 30(3):287. July.
• Summary: Contains good historical information on tofu. 
Address: Shantung Christian Univ., Tsinanfu, China.

1705. Ellis, N.R.; Isbell, H.S. 1926. Soft pork studies. II. 
Infl uence of the character of the ration upon the composition 
of the body fat of hogs. J. of Biological Chemistry 69(1):219-
38. July. [16 ref]
• Summary: The authors demonstrated anew the direct 
carrying over of fatty acid radicals from food to body fat by 
the fi nding of linolenic acid in the lard of animals fed soy 
beans, and of arachidic acid in the lard of those fed peanuts.
 Fig. 2 (illustration) contains various curves showing the 

changes in refractive index, iodine number, and percentages 
of fatty acids of lard (oleic acid, all saturated fatty acids, 
linolic acid) when peanuts or soy beans are fed, followed by 
corn with tankage.
 “Corn and soy bean oils result in greater softening of the 
fat than peanut and rice oils.” Address: Nutrition Lab. and 
Swine Offi ce, Animal Husbandry Div., Bureau of Animal 
Industry, USDA, Washington, DC.

1706. Ellis, N.R.; Isbell, H.S. 1926. Soft pork studies. 
III. The effect of food fat upon body fat, as shown by the 
separation of the individual fatty acids of the body fat. J. of 
Biological Chemistry 69(1):239-48. July. [9 ref]
• Summary: Among the various feeds used were soy beans 
alone and peanuts alone. Sample 5 is representative of the 
system of grazing soy beans. “A complete separation of 
fatty acids was made on six samples of fat obtained from as 
many lots of hogs fed rations varying in fat content.” The 
following fatty acids appeared in all samples: oleic, linolic, 
arachidonic, myristic, palmitic, and stearic. Palmitic and 
stearic appeared in the ratio of 2:1.
 Feeding soy beans caused the deposition of small 
quantities of linolenic acid. The oils of soy beans and 
peanuts have a pronounced effect on the composition of the 
lard, making it softer. “A greater likeness was noted between 
peanut oil and ‘peanut lard’ than between soy bean oil and 
‘soy bean lard.’” Address: Nutrition Lab. and Swine Offi ce, 
Animal Husbandry Div., Bureau of Animal Industry, USDA, 
Washington, DC.

1707. Horvath, A.A. 1926. A new method for the 
determination of fat in soybean milk. China Medical Journal 
40(7):631-33. July. [2 ref]
• Summary: “Soybean milk is extensively used throughout 
China by adults and for infant feeding. It has also been a 
very great success in the feeding of children in the United 
States.
 The method, which is described, consists in autoclaving 
the soybean milk in an equal volume of a 20 per cent NaCl 
[sodium chloride] solution, followed by determination of the 
fat by the Babcock method.
 A table shows the percentage of fat in 8 samples of 
soybean milk; 1-4 were prepared in the laboratory and 5-8 
were purchased from various shops in Peking.
 The percentage of fat in samples 1-4 ranges from 1.75% 
to 1.42% when calculated by the new method and from 
1.65% to 1.35% when calculated by the older extraction 
method.
 The percentage of fat in samples 5-8 ranges from 1.04% 
to 0.52% when calculated by the new method and from 
1.12% to 0.58% when calculated by the older extraction 
method. The specifi c gravity of samples 5-8 ranges from 
1.105 to 1.018.
 “The data also show that the market soybean milk is 
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poor in fat owing to the custom of the Chinese of removing 
up to 30 pelliculas [pellicles; sheets of yuba] rich in fat, 
which are sold separately at a high price.”
 Note: Yuba is described as an early step in the process of 
making soymilk. Address: Dep. of Medicine, Peking Union 
Medical College, China.

1708. Minot, George R.; Murphy, William P. 1926. 
Treatment of pernicious anemia by a special diet. J. of the 
American Medical Association 87(7):470-76. Aug. 14. [36 
ref]
• Summary: This paper concerns the treatment, using a 
special diet, of 45 cases of pernicious anemia. It contains 
a detailed review of the literature from 1863. “While the 
problem of diet in the treatment of pernicious anemia is by 
no means new, in our opinion its possible importance has not 
heretofore been generally recognized.”
 Note: Darken (1953, p. 99) notes: “Interest in vitamin 
B-12 has its origin in 1926 when Minot and Murphy 
discovered the effectiveness of liver therapy for pernicious 
anemia... In 1948 the anti-anemia factor present in liver 
was isolated in crystalline form” independently and almost 
simultaneously by researchers in the USA and England. It 
was called vitamin B-12.
 Note: This is the earliest English-language document 
seen (Nov. 2020) that uses the word “pernicious anemia” in 
connection with what would later be called vitamin B-12. 
Address: Both: M.D., Boston, Massachusetts.

1709. Venturi, R. 1926. La soia, come materia prima nella 
fabbricazione di importanti prodotti terapeutici ed industriali 
[The soybean as a raw material for the manufacture of 
important therapeutic and industrial products]. Bollettino 
Chimico Farmaceutico (Milano) 65(16):480-85. Aug. 30. 
(Chem. Abst. 20:3773). [Ita]*
• Summary: An analysis of the various plant parts of the 
soybean and their adaptation to use as food, medicinal, 
technical and industrial products.

1710. Bollmann, Hermann. 1926. Verfahren zur Gewinnung 
eines Gemisches geschmack- und geruchloser Phosphatide, 
Sterine und Oel [Process for obtaining a mixture of tasteless 
and odorless phosphatides, sterols, and oil]. German Patent 
485,676. Sept. 1. 2 p. Issued 2 Nov. 1929. [Ger]
• Summary: The process is executed, for example, using 
phosphatides, by leaching soybeans with a mixture of 60 
parts of benzene and 40 parts of alcohol at 96% percent 
volume solvent mixture.
 Note 1. Soy is mentioned 4 times in this patent in the 
forms “Sojabohnen” (soybeans), “Sojaspeiseöl” (edible soy 
oil), “Sojabohnenöl” (soybean oil) and Sojatrub (soybean 
lees).
 Note 2. Armin Wendel of Germany (Feb. 2016) thinks 
that Bollmann meant Sojaschlamm. He adds: Trub is an 

old term today only used in wineries and breweries. Trub 
comes from trüb = cloudy (lees). It is the layer of sediment 
that appears at the bottom of the fermenter after yeast has 
completed the bulk of the fermentation. Sojaschlamm = 
soy oil sludge, the result of vigorously mixing of water and 
soybean oil during the degumming of soybean oil. Address: 
Hamburg, Germany.

1711. Zlatarov, Asen. 1926. Die Soja und ihre Verwertung 
als Nahrungsmittel [The soybean and its use as food]. 
Fortschritte der Landwirtschaft 1(7):543-47. Sept. 1. [8 ref. 
Ger]
• Summary: On this document, the writer’s name is written 
“Prof. Dr. Assen Zlataroff.”
 In Bulgaria as elsewhere in Europe, people have started 
to plant lots of soybeans. The soybean can serve as a source 
of healthy and rich nutrition, but also as a new source of 
income. There is much recent interest in Hungary and 
Germany.
 Tables show: (1) Thirteen nutritional analyses of 
soybeans planted in Bulgaria between 1917 and 1922. 
(2) Nutritional analyses of black beans (non-soy), black 
peas, white beans, white lentils. Garbanzo beans (Chick-
peas / chickpeas / Kichererbsen). And soybeans (Soja). 
The soybean is low in purines. (3) Soy oil constants 
(yellow variety, ether extract), including specifi c weight, 
saponifi cation number, Reichert-Meissel number, iodine 
number, Hennersche number. (4) Nutritional composition of 
Papuda beans in 4 districts of Bulgaria in 1920 and 1921. (5) 
Weight of distilled water absorbed by 100 gm (800 beans) 
of soybeans after seven lengths of time ranging from 15 
minutes to 12 hours. (6) Nutritional composition of soymilk 
(Sojamilch). (7) Comparative nutritional composition of 
various mammalian milks: Human milk, cow’s milk, buffalo 
milk, sheep’s milk, goat’s milk. (8) Nutritional composition 
of tofu (Tevu-fou, Sojakäse, based on previous analyses by 
Champion and Lhote, Prinsen, and König {both fresh and 
dry}). He notes that tofu resembles quark. (9) Nutritional 
composition of soy casein (Kaseo-Sojain).
 The value of the soybean as food: In China and Japan 
the soybean is used in large quantities as food. These foods 
include soymilk, soya cheese (Sojakäse), soya casein 
(Sojakasein), soybean meal, natto, miso, shoyu (Schoyou), 
Tao-you, Indonesian-style soy sauce (Ketjap), Vietnamese-
style miso (Tuong), Kiju-tze, soya coffee (Sojakaffee), soya 
salad (Sojasalat), etc.
 The soybean as a vegetable (green vegetable soybeans).
 He then describes briefl y how to make various soybean 
food products (based on Li Yu-ying and Grandvoinnet) 
including soya fl our (Sojamehl), soy dumplings (Sojaklösse), 
soymilk (Sojamilch, discovered by the Chinese philosopher 
Whai Nain-Tze), tofu (Sojamehl, made by coagulation of 
soymilk; he calls it Sojamilchquark, Sojakäse, Tevu-fou and 
notes that in China it is called “The meat without bones” 
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[“Fleisch ohne Knochen”]).
 Note: This is the earliest document seen (Jan. 2019) that 
mentions “meat without bones” or that says that tofu is called 
the “meat without bones.”
 As far as taste is concerned, the writer has tasted tofu 
and he fi nds that this fresh cheese tastes very nice and 
the type of cheese made from it (by Li Yu-ying) such as 
Roquefort, Gruyere, Holländer, etc. are in no way inferior 
to the renowned real cheeses. Making tofu could be a new 
industry, which would be a good source of income for 
the nations where the soybean thrives and conducive to 
the nutrition of the people. Fresh tofu has many uses in 
cookery. With eggs it makes a fi ne omelet, likewise cheese 
dumplings and sausages. All these products have a fi ne 
taste and are very nutritious. In 1921 Dr. Assen Zlataroff (a 
nutritionist) and J. Trifoneff wrote (in Bulgarian) a brochure 
on the soybean, its cultivation, composition, and food value. 
Address: Sophia Medizinisch-chemisches Institut, Bulgaria.

1712. Haberhauffe, Walter. 1926. Ueber den Einfl uss der 
Zubereitung auf die Verdaulichkeit der Futtermittel [On 
the infl uence of preparation on the digestibility of feeds]. 
Journal fuer Landwirtschaft 74(3):191-230. Sept. See p. 205-
. [8 ref. Ger]
• Summary: Swine were fed soybean oil meal 
(Sojabohnenschrot), which had been solvent extracted. 
Address: Inst. fuer Tierernaehrungslehre der Universitaet 
Goettingen.

1713. Horvath, A.A.; Chang, H.C. 1926. The effect of 
soybean feeding on the blood lipase of rabbits. American J. 
of Physiology 78(1):224-34. Sept. [31 ref]
• Summary: Rabbits were fed for intervals of 3 to 9 days 
exclusively with raw soaked soybeans, autoclaved soybeans 
or boiled millet and raw cabbage. Rabbits generally ate 
more freely of the autoclaved soybeans than of raw soaked 
soybeans. Blood was drawn at the end of each of these 
intervals and tested for lipase. In one rabbit, slight scarring 
of the kidneys was noticed. A diet of raw soybeans tends 
to result in fat necrosis. The presence of an active lipase in 
the food tends to cause a rise in the serum lipase activity 
of rabbits. There was an increase in the lipase content in 
the blood of rabbits fed on raw soybeans. Address: Dep. of 
Medicine, Peking Union Medical College, Peking, China.

1714. Horvath, A.A. 1926. The soybean as human food. 
Chinese Economic Monthly 3(9):392-400. Sept. [Eng]
• Summary: Contents: Introduction. 1. General ingredients 
[composition] of the various Manchurian beans. 2. 
Composition of some Japanese soybeans and of the common 
American varieties. 3. Value of the soybean as food.
 Introduction: “The soybean is a plant of very early 
cultivation in China. Its use dates back to the beginning of 
China’s agricultural age under the Emperor Shen Nung. It 

is mentioned in the Ben Tsao Gang Mu [Pen-ts’ao kang-
mu], the ancient materia medica, written by Shen Nung 
himself in the year 2838 B.C. The celebrated dictionary of 
Sui Sham describes the plant under the name of tchouan. In 
another ancient dictionary, the Kouang-ia [Guangya, 230 
AD], dating from the time of the Han dynasty, the soybean is 
called ta-teou [dadou], or grand pea, and also sou. It seems 
very probable that the names soi, soy, soya, and soja are all 
derived from the ancient Chinese name sou.
 Note 1. This brief history of the soybean in China 
(above) is largely borrowed from Piper and Morse. 1923. The 
Soybean. p. 36-37.
 In numerous ancient books the philosopher Hamintze 
[Lord Liu An of Huai-nan], a prince of the Han dynasty, 
is given as the inventor of soybean curd. The soybean 
and the soybean curd (tofu) are mentioned in many of the 
ancient Chinese poems, as for example in the rhymes of the 
great poet Sou, of the 2nd century: ‘The tender jade* gets 
perfumed by it in the kettle’ and ‘to boil the pea to milk and 
the seed to butter’ (Li Yu-ying et Grandvoinnet).” (Footnote: 
*”The poet emphasizes the resemblance of the fresh tofu 
with jade.”)
 “In 1921 China produced 80 per cent of the world’s 
soybean production, 70 per cent of the latter being harvested 
in Manchuria. The 1921 crop of soybean in Manchuria was 
approximately 4,500,000 tons. The total acreage of soybean 
in the three provinces was 8,000,000 acres, covering 25 per 
cent of the total cultivated area.”
 In the section titled “General ingredients of the various 
Manchurian beans,” four long tables give the nutritional 
composition of some of the roughly 500 different varieties 
of Manchurian soybeans, including black soybeans. The 
Chinese names of the varieties are given. Most of the 
analyses were conducted by the South Manchuria Railway 
Co. Table 1 gives the names (all are Chinese names), 
composition (water, fats, and protein) of 26 Chinese soybean 
varieties. The averages are: Water 8.60%. Fatty substance 
19.90%. Protein 42.84%.
 Table II gives the composition of 15 soybeans grouped 
by color, including the Chinese name, place of production, 
water, protein, fat, carbohydrates, fi brous tissue, “ashy 
substance,” and analyst (incl. Fengtien Experimental Farm, 
Mantetsu Experimental Farm, and Mantetsu Central Exp. 
Farm). “Generally speaking, yellow beans are richest in 
protein and fat, especially the latter, then comes green beans 
with black beans last.
 In Table III the “Kung Chu Ling Experimental Station 
classifi ed the different kinds of yellow soybeans produced 
in Manchuria by the colours of navel [hilum] and compared 
their chemical composition. No signifi cant differences were 
found. Table IV shows the composition of mixed soybeans 
stored in Manchuria during 1919 and 1920. A Manchurian 
grading system is described based on fi ve factors: Shape 
and size (15 points), weight of 1 sho (10 points), lustre (15 
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points), dryness (25 points), purity (cleanness) (30 points). 
Soybeans receiving a score of 90-100 points are graded as 
a Special Class, those with 80-90 points as First Class, and 
those with 70-80 points as Second Class (Nakao and Usami). 
This table shows the average composition to be: water 8.5%, 
fatty substance 18%, protein 40%, soluble non-nitrogenous 
substance and fi brous tissue 28%, ashy substance 5.5%. The 
higher grades contain more oil and protein.
 In the section titled “Composition of some Japanese 
soybeans and of the common American varieties,” table V 
(p. 397) gives the composition of four leading Hokkaido 
soybeans: Tsuru-no-Ko, Kanro, Yoshi-Oka, and Oh-Ya-Gi. 
The water content averages 16.47%, the protein content 
ranges from 39.34 to 36.86% (average 37.62%), and the fat 
content ranges from 19.08 to 17.86% (average 18.66%). 
Table VI gives the composition of six leading American 
soybean varieties: Mammoth, Ito San, Haberlandt, Guelph, 
Midwest, and Kingston. The water content averages 7.74%, 
the protein content ranges from 36.59 to 32.99% (average 
35.00%), and the fat content ranges from 22.72 to 18.96% 
(average 20.37). Note that the Hokkaido soybeans contain 
more than twice as much moisture, 7% more protein, and 
only 91.6% as much fat.
 The section titled “The value of the soybean as food,” 
states: “One of the certain evidences that the soybean is 
making god headway in the Occident is the fact that about 10 
years ago [during World War I] the French army replaced a 
large portion of the meat powder in the army ration pottage 
by soybean products, and has used it in several forms as 
part of the regular ration. Germany and Austria also tried 
to compensate the poor protein diet of their army and 
population during the Great War by using soybean products.”
 “The soybean contains a double amount of the protein 
and of calories present in beefsteak. Therefore, in Peking, 
where the retail price for soybean in 1925 averaged 4 cents 
(Mex.) per one pound, half of a pound, costing 2 cents, 
may provide for an adult the necessary protein minimum, 
which otherwise would have to be purchased in the form 
of one pound of meat, costing at least 20 cents. According 
to Li Yu-ying, author of the well-known monograph (in 
French), ‘Le Soya,’ and now connected with the Kai Cheng 
Bean Products Company in Peking, the market prices for an 
equivalent of 100 calories in soybean were, in Paris in 1912, 
thirty times cheaper than for the same 100 calories in beef.” 
In Germany, Ehrhorn (a well-known soybean food specialist, 
formerly of the Aguma factories in Harburg, Germany) 
calculates that 500,000 tons of soybean residue [meal and 
cake] are available every year. Soybean protein in Germany 
is now 25 times cheaper than beef protein. In China, where 
undernutrition is found on a large scale and famine is a 
common occurrence, soybean cake is used mainly as a 
fertiliser for rice fi elds and sugar plantations–rather than 
as a low cost source of protein. Numerous famine relief 
committees in China “have come to the conclusion that one 

key to the famine relief problem in China is to stop the waste 
of precious soybean cake for fertiliser.” Note 2. This is the 
earliest English-language document seen (Nov. 2002) that 
uses the word “undernutrition.”
 Reprinted in 1927 as part of an 86-page monograph 
titled “The Soybean as Human Food” (Peking, China).
 Note 3. This is the earliest document seen (May 2011) in 
which Dr. Horvath gives his title as “M.D.
 Note 4. This is the earliest document seen (June 2013) 
that mentions the soybean variety Kanro, or any other large-
seeded variety–but only outside the United States. Address: 
M.D., Peking Union Medical College, China.

1715. Wastl, Helene. 1926. Das Sojamehl als Nahrungsmittel 
[Soy fl our as a foodstuff]. Wiener Medizinische 
Wochenschrift 76(41):1209-10, 1213-14. Oct. 9. Reprinted in 
part in: L. Berczeller. 1928. Publications on Berczeller’s Soy 
Flour. Vol. I. [4 ref. Ger]
• Summary: In 1870 a large migration of Chinese into 
Manchuria began, and from this time the soybean started to 
become the main crop of Manchuria, which is today the most 
important place for growing soybeans in the world.
 The soybean became known in Europe largely through 
the efforts of Prof. Haberlandt following the Vienna World 
Exhibition of 1873. Large agronomic trials were undertaken, 
not only in Austria-Hungary but also in Russia. Trials were 
conducted successfully in most areas where corn/maize 
thrives. Nevertheless, the crop did not expand, since there 
were no suitable conditions for the utilization of soya or 
even market opportunities for the new crop. But with the 
development of improved extraction processes for obtaining 
vegetable oils, since 1908 the soybean has become widely 
used in Europe (and especially in England) as an oilseed, 
and imports have grown very rapidly. This growth was so 
sudden that in the trade report of Gehe & Co. for 1911 it 
was described as “something that has happened only once 
in the history of world trade. The imports of this heretofore 
neglected commodity rose to fabulous heights, and in a very 
short time it conquered the world market.”
 The author then discusses the nutritional composition 
of the soybean and briefl y reviews the history of research 
on its nutritional value, including the work of Osborne and 
Mendel–which was confi rmed by L. Berczeller. The high 
biological value of soya protein is also shown by the fact that 
in East Asia, soya largely replaces animal protein in human 
diets. The use of the soybean for human nutrition depends 
(despite its outstanding chemical composition) on how it its 
technically processed. For centuries, ongoing experiments 
have been conducted on how best to make soybeans into 
tasty, nutritious foods. The soybean was used as a vegetable, 
made into milk, subjected to fermentation processes, used to 
make a type of cheese [tofu], and even a coffee substitute. 
Above all, people tried to mill it into a fl our or to cook it 
like European legumes, and these recommendations were 
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repeated uncritically in book after book until the advent of 
World War I, when they were examined on a large scale 
over a long time. In 1915 Lüthje [Luethje] wrote that the 
soybean could not be cooked and used like typical European 
legumes. People who tried to make soy fl our during the 
war found that, because of the oil in the soybean, the fl our 
quickly became rancid, causing consumers to complain 
about its bitter taste. So processors tried to make soy fl our 
from defatted soybeans, but this caused a loss in nutritional 
value. However L. Berczeller, using a process of fractional 
distillation, succeeded in making whole soy fl our which, 
despite its high fat content, did not become rancid. On a dry-
weight basis this soy fl our contains 45.50% crude protein and 
2.38% fat. A table (p. 1213) shows that it is a less expensive 
source of calories than any other food. Using prices from 
June 1926 1,000 calories from whole soy fl our cost only 
0.19 shillings compared with 0.78 shillings for milk, 0.80 for 
butter, 1.07 for pork, 1.75 for an egg, and 2.64 for lean beef. 
The great practical signifi cance of this lies in the use of soy 
fl our in bread in place of all or part of the milk, eggs, and fat.
 Through the use of soya fl our it is therefore possible, 
even for people with a low income, to secure a similar 
consumption of protein and fat, as is otherwise accessible 
to only a very small part of the population. Soya makes this 
possible in East Asia already today for hundreds of millions 
of people. Address: Physiologischen Institut der Wiener 
Universtaet (Vienna), Austria. Vorstand Prof. Dr. A. Durig.

1716. Young, Olive M. 1926. Diabetic food must be starch 
and sugar free. Decatur Herald (Illinois). Oct. 27. p. 18.
• Summary: “Soy beans are very rich in protein and a very 
excellent soy bean fl our is being made right here in Decatur 
at the Staley factory.”
 Note: In an article in the Decatur Herald of 26 March 
1926 (p. 7), Howard File, Chief chemist at the Staley Mfg. 
Co. stated that Staley “chemists are working on a health fl our 
which has three times the nutritious value as wheat fl our. It is 
being made from soy bean fl our and wheat fl our.”
 By 4 Oct. 1931 we learn (from an article in The Decatur 
Daily Review) that that this fl our was named “Staley’s Soy 
Bean Health Flour.” It is sold in a metal can with a square 
cross section. Address: James Milliken Univ. [Decatur].

1717. Rewald, Bruno. 1926. Margarine & Vitamine 
[Margarine & vitamins]. Allgemeine Oel- und Fett-Zeitung 
23(46):556-57. Nov. 17. [Ger]
• Summary: It is certainly true that the word “vitamin” has 
been much abused, and that the public at large now believes 
that only foods that contain vitamins, are to be considered 
adequate. In particular, it is also always pointed out by 
certain quarters that margarine has a rather low vitamin 
content or may be regarded as vitamin-free, as opposed to 
butter, which is said to have a high vitamin content. But 
these advocates of butter have usually forgotten to point 

out that butter is very variable in its vitamin content, and 
frequently contains no vitamins at all, especially when milk 
cows are fed in the barn [and not allowed to eat green grass].
 Page 557: The crude / unrefi ned oil of the soybean is 
very rich in vitamins and in phosphatides. This oil can be 
used to make a nutritious margarine. Address: PhD.

1718. Monroe Journal (The) (Monroeville, Arkansas). 1926. 
Austrian produces fl our from beans: bread said to be highly 
nutritious. Nov. 25. p. 1, col. 6.
• Summary: “Flour made from the soy bean with nutritious 
qualities exceeding that of meat has now been produced by 
an Austrian, Dr. L. Berczeller, it has been announced.
 “It is claimed for the new soy fl our that 5 per cent of it 
added to a 95 per cent quality [sic] of fl our greatly raises the 
nutritive value of the subsequent loaf of bread. The bread 
will also be more tasty and will keep fresh longer. The soy 
fl our can further be advantageously used in the preparation of 
soups, thus taking the place of meat, and in making pastries.”

1719. Leonard, Lewis T. 1926. A preliminary note on the 
relation of photosynthetic carbohydrate to nodule formation 
on soybeans. J. of the American Society of Agronomy 
18(11):1012-16. Nov. [1 ref]
• Summary: “Factors which stimulate or retard nodule 
formation on the roots of leguminous plants are many and 
varied, but considered as a whole the generally accepted 
opinion is that conditions which favor the growth of the host 
plant are favorable to the bacteria associated with it and vice 
versa.
 “Conclusion: This preliminary work indicates that 
nodule formation on certain varieties of soybeans is 
intimately connected with the carbohydrate-forming function 
of the plant, so much so that nodules will form sparingly 
or not at all when insuffi cient light, carbon dioxide, or 
chlorophyll excessively diminishes the capacity of the 
plant to produce the proper carbohydrate.” Address: Soil 
Bacteriology and Plant Nutrition Investigations, Bureau of 
Plant Industry, USDA, Washington, DC.

1720. South Manchuria Railway Co. 1926. Soya beans in 
Manchuria. Dairen: SMRC Agricultural Offi ce. 40 p. Nov. 26 
cm. [Eng]
• Summary: Contents: 1. How Manchurian beans are 
produced: Soybean production in the world (Japan, 
Chosen {Korea}, Manchuria, China proper, United 
States), bean cultivation in Manchuria (how production 
has been increased, Manchuria suited for bean production 
{meteorological peculiarities, Manchurian soil and bean 
cultivation, local adaptability}). 2. World-wide demand for 
Manchurian beans: Supply and demand in Manchuria, bean 
demand in destination countries (demands in Japan, in China 
proper, in Java {Dutch East Indies}, in European countries).
 3. Uses of beans: Introduction (gives uses as food, cattle 
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feed, and fertilizer, and uses for the oil), general uses of 
beans (beans, bean oil, bean cake, food), value of beans as 
food (from general constituents, food value of beans from 
new dietetic point of view, conclusion), uses of bean oil 
(properties of bean oil, miscellaneous uses of bean oil {direct 
uses (native), refi ned bean oil for table use, substitute for 
lard, substitute for butter, paint solvent, soap, glycerine and 
fatty acid, candles, water proof, substitute for petroleum, 
substitute for India Rubber, etc.}), uses of bean cake (as 
fertilizer, bean cake as cattle feed, bean powder [probably 
defatted soybean fl our] made from bean cake & its uses, 
“soy” made from bean residuum, “Aji-no-moto” made 
from bean residuum, water-paint made {Solite, invented 
by Mr. T. Suzuki and manufactured and sold by the Dairen 
Solite & Co. until several years ago}, protein products 
made from bean residuum {such as paper sizing, celluloid 
substitutes, and Satolite [soybean plastic]}). 4. Bean milling 
in Manchuria: History of development, oil milling processes 
(expressing process, by process of operation, by kinds of 
expressing devices, by chemical / benzine extraction at 
Honen Bean Mill, Dairen), advantages & disadvantages 
of different processes (wedge, screw, & hydraulic systems 
compared; round cake, plate cake, & extraction system 
compared {advantages & disadvantages of extraction system, 
advantages & disadvantages of bean plate, advantages & 
disadvantages of hydraulic pressure system}), bean mills in 
Manchuria.
 5. Accumulation & distribution of beans, bean cake 
& oil: Produce movements in South Manchuria, produce 
movements in North Manchuria. 6. Business in Manchurian 
produce: Business on the Exchange (Japanese Exchanges, 
Chinese Exchanges), business outside the Exchanges (spot 
deals in beans {river beans, market beans, osier bin beans, 
train beans}, by forward contract {by future contract, 
business in the green fi eld, by speculation}, business in bean 
cake & oil).
 7. Export staple produce: Staple produce in Manchurian 
trade, exports of staple produce in South & North Manchuria 
compared, position of custom houses in Manchuria 
concerning export of staple produce.
 In Chapter 4, “Bean milling in Manchuria,” section 
1 titled “History of development” states: The [soya] 
Bean milling industry was established in China a few 
hundred years ago. In Manchuria, hemp oil mills used to 
be practically all that existed up until about 60 years ago 
[i.e., until about 1866]. Around Tiehling and Changchun, 
which were important [soya] bean markets, the process for 
expressing oil from hempseed was applied to Beans with 
excellent results; this was the origin of the bean milling 
industry in Manchuria. As the demand for bean oil kept 
rising, hempseed oil found its uses gradually reduced, and in 
time the term “oil mill” came to refer to a bean oil factory. 
At that time, the object of the mills lay chiefl y in producing 
Bean Oil; Bean Cake was regarded as a by-product, good 

only for cattle feed. Most of the demand was local and the 
milling process was primitive and on a small scale, often 
conducted by hand or by means of a donkey.
 Phase II: The Sino-Japanese War (1894-1895) marked 
the start of Bean Cake exports to Japan. As its fertilizing 
value came to be recognized, demand for to Japan expanded 
rapidly. Starting at this time, Bean Cake came to be seen as 
the main product and Bean Oil as the by-product.
 Phase III: In recent years, with the worldwide shortage 
of oils and fats, Manchurian Bean Oil has come to be 
exported worldwide; exports to the West have begun and 
increased dramatically. Demand reached its zenith during the 
Great War [World War I].
 Photos show: Seed-bean fi eld (Agricultural Experiment 
Station, Kungchuling). Soya beans in pods. Sowing of seed 
beans. Bean plant in harvesting season. Weeding in bean 
fi eld. Beans being threshed in farm-yard. Beans harvested 
& carted away. Beans stored in Osier Bins in the yard of the 
local merchant. Bean carts wending their way the Market in 
the Interior. Old screw patterned presses in Manchuria. Hills 
of bags of beans in Changchun Station Yard. Train loads 
of bean cake to be shunted to quay of shipment. Hydraulic 
pressure system in Manchuria.
 The section titled “’Aji-no-moto’ made from bean 
residuum” (p. 17) states: “In the amino acid that constitutes 
[soy] bean protein is contained much glutamic acid that 
serves as the chief source of ‘ajinomoto,’ a very popular 
fl avor at Japanese table. Thus, by decomposing the 
constituents of bean residuum [defatted soybean meal], 
the manufacture of glutamic acid soda will be easily 
accomplished.” Note: This is the earliest document seen 
(Jan. 2014) concerning “aji-no-moto” / “ajinomoto” (mono-
sodium-glutamate) made from soybeans.

1721. Durig, A. 1926. Soja als Nahrungsmittel [The soy as a 
foodstuff]. In: F. Loew, comp. 1929? Einige Gutachten ueber 
das Berczeller’sche Sojamehl and Expert Opinions on the 
Berczeller Soy Flour. Vienna: Published by the author. 35 p. 
See p. 7-9. Letter dated Dec. 12. Unpublished manuscript. [3 
ref. Ger; Eng]
• Summary: “Soy beans have been used as food for many 
centuries in China and Japan. Since the year 1870 the 
cultivation of the soy bean has been carried on, on a large 
scale and forms a favourite article of export which goes in 
great quantities to Japan and also to Europe. In Austria, the 
soy beans were fi rst recommended as an article of food by 
Haberlandt at the Vienna Exhibition in 1873. Whereas in 
their native land they enjoyed universal favour as a food, 
neither the soy beans, nor any of the preparations made from 
them could gain a footing with us, with exception of the 
soy spices which was [sic, were] manufactured wholesale 
in the factories and were looked upon more as a luxury than 
an article of food. With us the soy beans have only found a 
use in the production of oil by pressing the beans, and this 
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for various industrial purposes. No written records exist 
of the production of food oils or food fats from the soy 
beans. The residue in the press has been turned to valuable 
account as a fattening fodder just as is the case with the 
sunfl ower cakes, the poppy press cakes and the cottonseed 
cakes. Whether the warning against feeding such residues 
to cattle is justifi ed, and whether such feeding with the soy 
cakes is more liable to impair the health of the cattle than 
is the case with the feeding with other fat and albuminous 
residues is, to say the least, very questionable and must fi rst 
be proved by experiment. According to the great majority of 
the available reports, it would appear that the soy can safely 
and advantageously be fed as a supplementary fattening 
fodder. As a direct human food it seems that, even in its 
native home, neither the soy bean nor the soy fl our, made 
from it, is used, while the spices prepared from the soy fi nd 
an extensive use especially in Japan where it is eaten with 
almost every dish. König asserts that in all probability every 
Japanese eats on an average 100 gr. of soy spices a day, so 
that the 9% of albumen contained in these spices counts as a 
considerable addition to his ration of albumen. The fl avour 
of the soy spice is attained by injecting mildew fungus into 
the half-boiled beans and leaving them in a damp condition 
at a temperature of 20º to 25ºC. and letting them ferment for 
months and even years, and it is only then that the savoury 
soy value is attained which is a current article of food for the 
masses, and is never wanting in the Japanese home.
 “Suchlike soy preparations cannot be introduced here 
probably owing to the different taste of the European, but 
also the attempt to introduce the soy in a different form as 
a food for our population has as yet met with total failure. 
Especially during the war attempts were made to market 
the soy bean as a highly nutritive and cheap article of food. 
These attempts failed and were bound to fail. It is impossible 
to render the soy bean edible by the simple process of boiling 
as is the case with other cereals. Not even after 5 or 6 hours’ 
boiling and even by adding cooking [baking] soda, does 
the soy bean become soft enough to eat. This is why Lüthje 
[Luethje] in Hamburg [Germany] ended by summarily 
refusing to accept it according to his report, in addition to 
the bad experiences made with the soy bean from a technical 
cookery point of view, unfavorable consequences followed in 
so far as many persons after eating soy beans complained of 
the diffi culty in assimilating them, deranged digestion, nay, 
perhaps even of certain symptoms which were put down to 
intoxication.
 “No doubt there are many people with whom the boiled 
soy bean as food did not agree, and it is certain that justifi ed 
complains arose about the injuries to health caused by eating 
the unsuitably cooked soy bean–especially when eaten 
together with the other war diet. Personal experience goes to 
prove this. But whether it is defi nite substances and which of 
these substances it is that is responsible for the detrimental 
effects on health is a question which in spite of Dr. Lüthje’s 

assumption that it may be the betain the harz [sic], the 
slime and the cholin, cannot be said to be proved. That this 
unfi tness is not to be attributed exclusively to the diffi culty 
of cooking the soy bean, a diffi culty which itself arises from 
the absence of starch which is so necessary for the process 
of ebullition, is proved by the fact that the usual millings of 
the soy bean (hence soy fl our) yield a fl our which is inedible 
and incapable of being kept. Likewise the attempt to improve 
the edibility and to combat the tendency to rancidity in the 
fat of the soy fl our by heating or by a treatment with steam 
or by roasting has not succeeded. Many years ago a sample 
of soy fl our from the Vienna workmen’s Bakery which had 
evidently been treated in this manner, was submitted to me 
and proved to be useless and even injurious to health. All the 
different drastic processes with which till now attempts have 
been made to render the soy fl our edible and preservable 
have, to the best of my knowledge, met with failure. Either 
the biological value of the fl our is impaired or still more fat 
has been added thus increasing the tendency to rancidity, or 
the fl our must be extracted in order separate the fat from the 
milling by means of benzin and then attempts must be made 
to rid the fl our of benzin by means of steam so that, in the 
end, in spite of all the work and the great expense involved 
in the process, there results nothing but a badly damaged 
article of food of inferior nutritive quality and physiological 
nourishing power, which, without doubt in the course of 
time, will turn out to be injurious to health.
 “Now Dr. Berczeller has really succeeded in discovering 
a process which enables these diffi culties in the way of 
exploiting the soy as a food for the masses to be overcome. 
The samples of fl our which were submitted to me were 
faultless as regards taste, in the production of rolls and 
pastries a mixture of 10% to 15% of soy fl our with wheat 
fl our has clearly proved a complete success as the permanent 
tests carried out on adults and children have shown that 
foods prepared with this supplement of soy fl our can not 
only be kept for months without suffering any detriment 
but can also be eaten without any distaste [from the] soy 
fl our produced by this process, which lay for two years in 
the laboratory of our institute has kept unchanged without 
turning rancid.”
 “Thus it appears to be a fact that the Berczeller process 
has succeeded in fi nding a simple way of producing a soy 
fl our which fulfi ls all the demands of the technicalities of the 
food question and makes it possible to introduce soy fl our in 
large quantities into the food for the masses. The signifi cance 
of this fact becomes apparent when it is considered that, as 
regards albumen, the soy bean counts among the richest of 
the albumen suppliers, contains albumen in a biologically 
undiluted form and is capable of substituting for animal 
albumen, moreover that the nutritive value of the soy bean 
and the soy fl our–on account of their high percentage of 
fat–is far greater than that of ordinary fl our and lastly that 
in the preparation of pastry the soy fl our is fully capable 
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of substituting milk and eggs thus aiding considerably to 
diminish the price. As has been shown by numerous cooking 
tests, the soy can also be used to advantage as a rich basic 
in making sausages, food pastes and cheese and in baking 
rolls of all descriptions and it is possible, by replacing a part 
of the fl our with soy, to raise the nutritive value of the food 
both in its caloric worth and in its percentage of albumen. 
According to the present market prices the soy, calculated in 
the money value of calories, is also to be counted among the 
cheapest foods since there is no albumen supplier known that 
which can give us an equivalent quantity of albumen for the 
same price and also because today the soy calorie is cheaper 
to buy than the fl our calorie. We must not, of course, forget 
that we have to reckon with different qualities of soy so 
that the price is to be calculated according to the sort of soy 
bean from which the fl our is obtained; it is likewise also to 
be expected that soy price will most likely rise considerably 
when the bean is supplied in large quantities to the mill and 
the fl our forwarded for human consumption.
 “It is to be remarked that after experimental exploitation 
well prepared soy fl our of about 10%, i.e. just as good as, 
let us say, good quality meat, will be used and thus this soy 
fl our will be employed to advantage, both as a fi rst-class, rich 
and appetising albuminous food, as a supplier of calories or 
as a technical substitute in the baking of fancy breads and 
cakes, and in the kitchen of the home. The high nutritive and 
albuminous value of the soy may be seen from the following 
fi gures:
 “Soy beans contain 13%-21% of fat, 29%-45% 
nitrogenous substances (crude albumen), 22.6%-32% 
extracts free from nitrogen–chiefl y about 33% albumen, 16% 
fat and 28% N. fr. [Nitrogen free] extracts.”
 The percentage of albumen in soy fl our is about 4 times 
as much as that of [wheat] fl our, and the caloric nutritive 
value is about 20% higher than that of fl our.
 “One has but to think of what a boon it would mean of 
we were in a position–and this could easily be done by the 
soy–to reduce the consumption of meat and sausages only 
1/5 of its present amount... The social political signifi cance 
of this question is beyond all doubt.” Address: Chairman, 
Physiological Institute, University of Vienna, Austria.

1722. Gironcoli, Ugo de. 1926. Contributo clinico alle 
ricerche sul contenuto di fattore A negli oli vegetali [Clinical 
contributions to the research on the content of vitamin A in 
vegetable oils]. Pediatria (La) (Naples) 34(24):1333-48. 
Dec. 15. (Chem. Abst. 21:947). [Ita]*
• Summary: An account of clinical studies made with infants 
from which conclusions were drawn as to the vitamin A 
content of soybean and olive oil.

1723. Nuzum, Franklin R. 1926. The experimental 
production of atherosclerosis associated with increased blood 
pressure. California and Western Medicine 35(6):737-40. 

Dec. [9 ref]
• Summary: “A third group of twelve animals was placed 
upon a soy bean diet.” It averaged 36% protein and contained 
no cholesterol. “The urines from these animals were 
excessively alkaline, in contrast to the acid urines from the 
other types of proteins fed...” “Not one of the twelve animals 
in this group presented true arteriosclerosis.” Address: 
Cottage Hospital, Santa Barbara, California.

1724. Berczeller, L. 1926. Die Bedeutung der Soja fuer die 
Volksernaehrung [The signifi cance of the soybean for public 
nutrition]. Therapia (Budapest). [Hun; Ger]*
• Summary: Presented at a joint meeting of the Hungarian 
League for More Production and the Hungarian League 
for Protection of Children, 12 April 1926, in Budapest. 
German translation in L. Berczeller. 1928. Publications on 
Berczeller’s Soy Flour. Vol. I. p. 1-6.
 Note: Only one library in the USA has the 1926 and 
1927 issues of this magazine–New York Academy of 
Medicine, Center for the History of Medicine and Public 
Health. On 23 July 2014 Johanna Goldberg, MSLIS and 
reference librarian there, looked through the author directory 
for 1927 and the tables of contents for the issues in their 
collection from 1926 (they do not have the full run for that 
year, unfortunately; missing issues 5, 9-12). All of the journal 
contents is in Hungarian. She did not fi nd Berczeller’s name.

1725. Kurono, Kanroku; Katsume, E. 1926. Shôyu no 
kagaku ôyôbi sono ôyô. Shôyu shikiso no kagaku-teki sosei 
[The chemistry of shoyu and its application. On the chemical 
composition of shoyu pigments]. Nippon Jozo Kyokai Zasshi 
(J. of the Society of Brewing, Japan) 21(1):23-28; 21(2):13-
18; 21(3):8-14; 21(4):50-55. [25 in part I ref. Jap]
• Summary: Note the relatively early use of references in this 
Japanese journal article. Address: 1. Jozo Shikensho Gishi, 
Nôgaku Hakase; 2. Jozo Shikensho Kenshu-in, Kôgaku-shi, 
Japan.

1726. Nishimura, Torazô. 1926. Shôyu jôzô sôdan (95-96). 
No. 262-63. Daizu ni taisuru shochi to “fuichin” shûkakuryô 
[Shoyu fermentation: Treatment of soybeans and yield of 
phytin]. Nippon Jozo Kyokai Zasshi (J. of the Society of 
Brewing, Japan) 21(2):46-48; 21(3):63-65. [Jap]
Address: Moto, Jozo Shikensho Gishi, Japan.

1727. Shita, K.; Yanagigawa, T. 1926. [Proteins. I. Amino 
acids of soy bean meal]. Osaka Kogyo Gijutsu Shikenjo 
Hokoku (Report of the Government Industrial Research Inst., 
Osaka) 7(9):1-16. (Chem. Abst. 21:430). [Jap]*
• Summary: The nitrogen distribution of soy bean meal, 
hydrolyzed by hydrochloric acid, was: amide-nitrogen 
10.00%, humin-nitrogen 4.83%, diamino-nitrogen 26.43%, 
monoamino-nitrogen 58.74%. Glutamic acid, aspartic acid, 
leucine, proline, and phenylalanine were isolated.
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1728. Zlatarov, Asen. 1926. Kuhnia i himiya [The kitchen 
and chemistry]. Nauka i Zhivot (Science and Life) No. 22. p. 
302-05. (Sofi a: Akatsia). [Bul]*
Address: Bulgaria.

1729. Elsdon, G.D. 1926. The chemistry and examination of 
edible oils and fats, their substitutes and adulterants. London: 
Ernest Benn, Ltd. 521 p. See p. 188-95. Chap. XI, Soya Bean 
Oil. Also p. 98, 150. [14 ref]
• Summary: Contains quotations from various writers on 
the uses of the plant (M. Toch), the commercial uses and 
methods for obtaining oil and protein (Satow), chemical 
composition of the oil, composition of hydrogenated oil, and 
the nature of “soy” and “saké” oils and of soybean miso oil. 
Additional references are grouped at the end of the article. 
Many of the references in the article are from the Journal 
of the Society of Chemical Industry. Address: Lancashire 
County Analyst, England.

1730. Gier, C.J. de. 1926. Brabantsche veeziekte [The 
Brabant cattle sickness]. Tijdschrift voor Diergeneeskunde 
53:436-47. [Dut]
• Summary: Lecture presented before the society of 
veterinary medicine of the provinces of Gelderland-
Overijssel.

1731. Gooren, G.L.J. 1926. De Z.G. Brabantsche 
Runderziekte [The Brabant cattle sickness]. Tijdschrift voor 
Diergeneeskunde 53:586-95. [Dut]
• Summary: Another early German-language discussion of 
the problem. Address: Brabant.

1732. Mendiola, N.B. 1926. A manual of plant breeding for 
the tropics. Manila. 365 p. See p. 230-31, Improvement of 
Minor Crops.
• Summary: Recommended growing soybeans in the 
Philippines for their nutritive value. Address: Assoc. Prof. of 
Agronomy, College of Agriculture, Univ. of the Philippines 
and Consulting Plant Breeder, Bureau of Agriculture.

1733. Saeki, Tadasu. ed. 1926. Progress of the science 
of nutrition in Japan. Geneva: League of Nations Health 
Organization. 387 p. Illust. 25 cm. *

1734. Schefbeck, Willi. 1926. Ueber Sojabohnenvergiftung 
und Vergiftung mit Chlorkohlenstoffen [On soybean 
poisoning and poisoning with substances containing carbon 
tetrachloride]. Kallmuenz: M. Lassleben. 42 p. Based on his 
Inaugural Dissertation, Tieraerztliche Hochschule, Hannover. 
[25 ref. Ger]
• Summary: This is an account of research on soybean 
poisoning and poisoning with carbon tetrachloride in 
animals. Contains extensive information on trichlorethylene 

(Trichloräthylen). Address: Kallmuenz, Germany.

1735. Wagner, Wilhelm. 1926. Die chinesische 
Landwirtschaft [Chinese agriculture]. Berlin: Paul Parey. 
xv + 668 p. See p. 311-20. Illust. No index. 25 cm. [214 ref. 
Ger]
• Summary: The section on legumes contains a long 
subsection on the soybean (p. 311-20). Contents: 
Distribution in China. Types and varieties of soybeans. 
Chemical composition. Techniques of soybean cultivation. 
Utilization of soybeans: Chiang (djang; Bohnensauce [like 
soft miso]), soy sauce (djang-yo or djang-yu), and tofu 
(dou-fu; Bohnenkäse), fi rm tofu (dou-fu-gan; getrocknete 
Bohnenkäsekeks), yuba (dou-fu-pi; Bohnenkäsehaut), frozen 
tofu (dung-dou-fu; gefrorener Bohnenkäse), smooth soymilk 
curds (dou-fu-nao; Bohnenkäsegehirn), soy sauce residue 
(djang-yu-dscha; Rueckstände der djang-yu), tofu residue 
(dou-fu-dscha; Rueckstände der dou-fu; [okara]), soybean 
oil (dou-yu; Bohnenöl), soybean cake or meal (dou-bing; 
Bohnenkuchen; the latter two in northeast China). The 
section on oilseed cakes as fertilizers mentions soybean cake 
(p. 230). Soybeans are also mentioned as a summer crop in 
rotation with millets (p. 305).
 The section on legumes also discusses (p. 320-21) peas 
(Die Wintererbse, Pisum sativum L., Wan-dou), broad beans 
(Die Pferdebohne, Vicia faba L., Tsan-dou or Hu-dou) and 
the two types of bush beans which are grown throughout 
China and distinguished by the color and size of the seeds 
(Die Buschbohne; {1} Phaseolus mungo L., Lü-dou, and 
{2} Phaseolus radiatus, Tschi-hsiau-dou [chixiaodou]). The 
Lü-dou is widely prized as a vegetable, often as 5-cm-long 
beansprouts (dou-ya-dsi), or in parts of the North they are 
used to make vermicelli (slender noodles).
 The section on oilseeds contains subsections on 
rapeseed, sesame, and peanuts (p. 332-38). The section on 
textile plants discusses hemp (p. 358-60).
 Bray (1981) describes that as “A full and systematic 
description of Chinese agricultural methods in their 
ecological and socio-economic context, based on the 
agronomist author’s personal experience and careful 
questioning of his students at the Sino-German High 
School in Qingdao.” Address: Abteilungsvorsteher bei 
der Landwirtschafts-Kammer fuer den Regierungsbezirk 
Wiesbaden in Wiesbaden, Germany. Frueher Dozent fuer 
Landwirtschaft und Abteilungsvorsteher der Deutsch-
Chinesischen Hochschule Tsingtau (China).

1736. Popp, M. 1927. Giftiges Milchfutter [Poisonous 
feed for milk cows]. Deutsche Landwirtschaftliche Presse 
54(2):19-20. Jan. 8. [Ger]
• Summary: On page 19, col. 3, and on page 20, the 
Dürener Krankheit is mentioned. Page 20 states that 
Prof. Popp believes that in both cases, the soybean meal 
(das Sojaschrot; das Soya) is at fault. Address: Prof., Dr., 
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Oldenburg.

1737. Freud, Jean. 1927. La farine de soja [Soy fl our]. Presse 
Medicale 35(6):92-93. Jan. 19. Reprinted in: L. Berczeller. 
1928. Publications on Berczeller’s Soy Flour. Vol. I. [Fre]
• Summary: The fi nancial crisis affecting countries across 
Europe has led to many cost-saving measures in almost 
every country, including France. These measures generally 
follow a certain progression. They begin with restrictions 
in state administration, and eventually consider ways to 
economize in the general population’s food supply. However, 
restrictive measures meet resistance from those they affect, 
and we must admit that the public’s resistance to this is quite 
often justifi ed. From a scientifi c perspective, the topic of 
food falls under physiology, and physiologists would say that 
reducing the quantity and altering the usual quality of our 
food is a very risky proposition. If we want to replace the 
most expensive food with less expensive food, we must look 
for substitutes that are not signifi cantly inferior in terms of 
their biological value; otherwise, we cannot require that they 
be adopted.
 Animal-derived foods are the most popular. Meat, with 
its animal protein and fat, provides the most expensive 
calories. If we were to ask physiologists what kinds of 
savings would be acceptable, they would recommend 
replacing them with plant-based protein and fats with a 
nutritional value equal to that of animals, at least in part. 
Here, immense savings are possible.
 In this regard, a detailed examination of soy fl our 
is compelling, both in terms of biology and the national 
economy.
 Soybeans (haricots de soja) are a very common food in 
East Asia, China and Japan. They are used on a daily basis, 
and in Japan for example, the average person consumes 
100 g per day. The beans are the main agricultural product 
of Manchuria, and since 1908, large quantities have been 
imported to Europe in order to extract oil using improved 
processes. Soybeans can be grown in every country, even 
in places where corn struggles to grow. The different types 
of beans that exist in Manchuria differ in fat and protein 
content. Growing trials in Hungary and European Russia 
have shown that it is possible to improve the seeds’ protein 
and fat content.
 The botanical name of these beans is: Glycine hispida or 
Dolichos Soja L.
 Soybeans are smaller than beans common to European 
countries. They are yellow or spotted. Their thin skin swells 
easily in a few minutes, and becomes permeable to water. 
The seed begins to swell, and the absorbed water more 
than doubles the seed’s volume. This increase is due to the 
protein’s ability to retain large quantities of water.
 These beans contain a large amount of phosphate, 
which makes them especially signifi cant in comparison with 
our foods, which often totally lack or contain very little 

phosphate. This information may become more signifi cant if 
we consider the role phosphates play in the development of 
our organism and maintenance of our metabolism.
 From an average of different types, the chemical 
analysis of the beans gives:
 35% protein, 10% oil; one specifi c feature of these 
beans is that they contain no starch, only dextrins and 
other crystallizable carbohydrates, i.e. sugars. We will 
also mention that the beans contain signifi cant amounts of 
enzymes such as diastase and urease.
 Special interest should be paid to the considerable 
lecithin content, one of the most valuable lipoids [lipids], and 
fi nally to the vitamin A dissolved in the oil. The [solvent] 
extraction processes remove this vitamin entirely.
 All of these valuable properties have led people to 
consider growing soybeans on a practical and industrial level 
as a food source; during and after the great war, numerous 
trials were conducted to identify a form appropriate for 
practical application. This research was encouraged by 
Osborne and Mendel’s investigations: their results confi rmed 
the great resemblance between the proteins from animals and 
soybeans.
 In spite of the encouraging results, the technical solution 
seemed impossible for the following reasons: fi rst, preparing 
the beans in the European way, as for our ordinary beans, 
does not make soybeans edible and digestible, because even 
a very long cooking time does not make them tender, as is 
the case with our other legumes (légumineuses). In addition, 
soybean oils (les huiles de soja) in their raw form grow 
rancid very quickly, and therefore make the basic ground 
fl our bitter and inedible. Since the oil causes the bitter taste, 
methods have been developed to extract the oil from this 
fl our.
 These oil-extraction processes considerably increase the 
product’s cost and greatly decrease its nutritive value. The 
decrease is easily calculated when we know the percentage 
of fat contained in the beans, which makes up almost half of 
the total caloric value. On the other hand, all of the extraction 
processes remove the fl our’s total vitamin A content, an 
important point when looking at a food’s biological value. 
Similarly, we must also mention the protein denaturation that 
occurs. All of this makes the prolonged use of such a product 
impossible. Biological experiments of suffi cient length have 
shown that this type of industrial application is not feasible, 
and everyday life confi rms this scientifi c conclusion. 
Defatted soy fl our is well known, with no real practical use, 
limited to a narrow medical application and not in proportion 
with its value.
 However, we feel that this biological and technical 
problem has been much better resolved by Berczeller (of 
the Vienna Physiology Institute [Institut de Physiologie 
de Vienne]). Soy fl our prepared using his method is a nice 
yellow color, with a taste resembling almond fl our, and 
lacking odor.
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 The offi cial chemical analysis confi rmed by our own test 
gives the following result:
 Nitrogen 7.28%
 Crude protein bodies 45.50%
 Protein bodies soluble in pepsin IICI 40.75%
 Fat [vegetable oil] 22.38%
 Lecithin 0.145%
 Ash 4.18%
 There is always less than 10% water, and a variable 
amount of sugar, which is also always less than 10%.
 This table shows that the fl our in question contains all 
of the oil from the beans; in spite of this, the fl our samples 
we have had for over a year have not become rancid, and 
the fl our has maintained a pleasant taste. It is edible even 
when raw. Exclusive nutrition experiments confi rmed the 
overall value of this food, and special experiments showed a 
considerable amount of vitamin A. The lecithin is identical to 
that of an egg yolk.
 The bran, a by-product of producing this fl our, is a 
valuable animal feed.
 This fl our can be used to make different cakes in place 
of milk and eggs; it retains its yellow color and does not 
change the taste; it is benefi cial as a substitute for meat in 
sausages, at up to 40% quantity. It can be used to make 
soups and bread rolls which are generally made using milk. 
Using only 5% in ordinary bread increases its shelf life, 
since the fat prevents it from drying out. In addition, the 
nutritive value of the ordinary bread increases considerably. 
There is no technical diffi culty in cooking with it. Products 
prepared with the fl our keep very well and can serve as a 
valuable provision for armies and large public institutions 
(Continued). Address: Physiological Laboratory, University 
College, Cork [Ireland].

1738. Lancet. 1927. The dietary value of the soy bean. 
i(5396):241. Jan. 29.
• Summary: For the past 2000 years the soy bean has been 
used in North China for making bean curd, a thick nutritious 
jelly consumed daily by all classes of people. A vegetable oil 
is also pressed from the soy bean and is widely employed; 
the refuse serves for cattle food and as manure for sugar 
plantations.
 About 100 years ago [i.e., about 1827] the soy bean was 
introduced into England but no attempt was made to cultivate 
it. Only during the present century have its remarkable merits 
attracted attention.
 English fi rms have taken a large part in the export of 
soy beans from Manchuria and as early as 1911 the amount 
exported rose to about half a million tons annually.
 In 1910 experiments were begun which showed that 
the soy bean could be grown throughout South Africa, and 
this cultivation was strongly advocated. It was demonstrated 
that besides being useful as a feed for animals, it could form 
the basis of substitutes for fl our, meat, chocolate, macaroni, 

cheese and coffee.
 A few years later there was much interest in the 
manufacture of a ‘synthetic milk’ from the soy bean, but 
it was found diffi cult to popularise this milk “owing to the 
disagreeable digestive disturbance to which it may give rise. 
Even under the stress of the late war its general adoption was 
found impossible in Germany.”

1739. Parsons, T.R. 1927. The use of the soy bean in human 
nutrition. Lancet i(5396):267-68. Jan. 29. Reprinted in: L. 
Berczeller. 1928. Publications on Berczeller’s Soy Flour. Vol. 
I. 4 p. [8 ref]
• Summary: Contents: Introduction. Source and properties of 
the bean. Its employment as food. Relative cost. Conclusion.
 A large-scale investigation of the possibilities of the 
soybean as an article of diet is suggested. Prof. Parsons 
shows that a new phase in soy bean utilization has been 
entered, owing to a discovery by Dr. Laszlo Berczeller in 
Vienna, showing that the undesirable constituents of the 
soy bean can be removed by special milling and fractional 
distillation without interfering with the high nutritional 
value of the resulting meal [fl our]. Prof. Parsons bases on 
these facts a well-considered appeal for an investigation 
on a large scale, hazarding the opinion that Haberlandt’s 
prescience may yet be realised and the soy bean come to 
be extensively utilised in the diet of the masses to supply 
the proteins and fats needed in supplement of the abundant 
carbohydrate which they obtain from the potato. His facts 
and fi gures should certainly receive the attention of all who 
are interested in the feeding of men or animals.
 Tables show: (1) Percentage composition of Berczeller’s 
dried milled fl our. (2) Cost of manufacturing this fl our in the 
UK, where one ton of soy beans at Hulls costs £11 2s 6d. 
The retail price per ton of the fl our is estimated to be £20 4s 
1½d. (3) Cost per 1000 calories from various foods. Soya 
fl our, at just less than 1½d is the least expensive. (4) Cost 
of 30 gm of protein from various foods. Soya fl our, at about 
½d is the least expensive. Address: Asst. Prof. for Medical 
Research, The McGill Univ. Clinic, Royal Victoria Hospital, 
Montreal, Canada.

1740. Stang, V. 1927. Bleivergiftung durch Oelkuchen [Lead 
poisoning from oilseed cakes]. Tieraerztliche Rundschau 
33(5):90. Jan. 30. [Ger]
• Summary: The Institute for Livestock Breeding (Animal 
Husbandry) at the Veterinary College (Tierärztlichen 
Hochschule) in Berlin has recently been notifi ed of a number 
of cattle deaths from poisoning, apparently from lead in their 
feed. According to Prof. Dr. Popp of Oldenburg, the deaths 
may also be related to trichlorethylene (Trichloräthylen). 
Address: Germany.

1741. Wastl, Helene. 1927. Das haltbare Sojamehl 
[Long-lasting soy fl our]. Muehle (Die) No. 34. 4 p. Feb. 
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24. Reprinted in: L. Berczeller. 1928. Publications on 
Berczeller’s Soy Flour. Vol. I. 3 p. [Ger; eng]
• Summary: A large 6-column table shows the nutritional 
composition of various common foods: Potatoes, the fi nest 
wheat fl our (Weizenmehl), rye fl our, oatmeal, corn fl our, bean 
fl our (Bohnenmehl), pea fl our (Erbsenmehl), long-lasting 
soy fl our (haltbares Sojamehl), lean beef, hens’ eggs, whole 
cow’s milk. For each food is given: Water, protein, fat, 
carbohydrates, and calories per kg. The soy fl our contains 
9% water, 41% protein (highest of all), 20% fat (vegetable 
oil, highest of all), 24% carbohydrates, and 4,700 cal/kg 
(highest of all).

1742. Chiu, Yan-Tsz (Chao, En-tz’u). 1927. Studies of the 
physical and chemical properties of soy bean milk. PhD 
thesis, Cornell University, Ithaca, New York. iii + 38 p. Feb. 
In: Library of Congress. Catalog Div. A List of American 
Doctoral Dissertations Printed in 1912-1932. 1931. [23 ref. 
Eng]
• Summary: Contents: Acknowledgement. Introduction. 
Review of literature. Experimental. Physical properties: 
Specifi c gravity and total solids, freezing point and total 
solids, relation of electrical conductivity and resistance to 
solids and ash, viscosity and total solids, refractive index 
of serum and total solids, dialysis and its products, keeping 
qualities, pH values of soy bean milk.
 Chemical properties: General composition as determined 
by analysis (fat, protein–soluble in water soluble in NaCl 
solution, carbohydrates, ash), effect of soaking, methods of 
determining fat, composition of the fat in the milk, character 
of the fat in the milk, kinds of proteins in milk, composition 
of the true solution or serum, action of ferments on milk. 
Biological: General types of organisms that develop in milk, 
vitamins (from the literature), enzymes (from the literature). 
Discussion. Summary.
 In the acknowledgement, he fi rst thanks Prof. G.W. 
Cavanaugh for his many valuable suggestions and criticisms. 
“I also wish to express my thanks to Professor E.M. Chamot, 
Dr. C.W. Mason and other members of the staff of Instruction 
of the Department of Chemistry for aid and suggestions they 
have given.”
 “Introduction: Soy bean milk, which owes its origin to 
Wai Nan Tse, a Chinese philosopher (Piper & Morse 1923, 
p. 228, 234) who lived before the Christian era, is a very 
satisfactory form of artifi cial milk. In China it takes the 
place of cow’s milk which is rather scarce and expensive. 
It is a common food drink, the majority of Chinese being 
more accustomed to its use than to animal milk. Although 
the Cantonese do not drink it, they consume some of its 
products... It is an important food in China as it is used 
for infant feeding... Sweetened with sugar, it becomes a 
palatable drink. It may be eaten as a broth.”
 The thesis contains 22 tables (not one has a title) 
showing the results of various tests, including tests with 

different soybean varieties, effect of soaking time on specifi c 
gravity and total solids for different varieties, etc.
 It also contains 9 graphs (also untitled), usually showing 
the data from a table in tabular form. For example, Figure 
A is a graph of the total solids in soymilk (x axis) vs. the 
specifi c gravity of that soymilk (y axis) for two soybean 
varieties: Black Eyebrow and Manchu.
 On page 26 are two photomicrographs, one showing 
cow’s milk, the other showing soy bean milk, each at 400x 
magnifi cation.
 The section titled “Enzymes (from the literature)” 
states (p. 34): Takeuchi (1909; urease), Annett (1914; 
urease), Wester (1919; urease), Street & Bailey (1915; 
urease, amylase, glucoside-splitting enzyme, protease of the 
peptoclastic type, peroxidase, lipase), Falk (1915; lipase), 
and Graaf and Van de Zande (1916; urease), “and others have 
found that the soy bean contains the following enzymes: 
diastase, urease, amylase, protease, peroxidase, and lipase. 
These are undoubtedly present in the soy bean milk.”
 Note 1. Heating an enzyme above a certain temperature 
for a certain time in the presence of moisture will destroy the 
enzyme permanently.
 Note 2. The author was born in 1890. In Cantonese, 
his name is Chiu Yan-Tsz; in Mandarin it is Chao En-tz’u. 
In pinyin it is Zhao-Enci. The last two characters (his given 
names) mean grace or blessing + gift.
 Note 3. The following interesting line (p. 1) is diffi cult 
to interpret: “It is an important food in China as it is used 
for infant feeding...” Questions: What is the source of this 
information? It is in the introductory paragraph to the thesis 
and no source is cited. This idea is never mentioned again 
in this thesis, nor is any of the author’s other 5 scientifi c 
articles on soy bean milk in China. The last of these articles 
(Chiu 1938) states: “In North China soybean milk has been 
a common food for both adults and children, while in South 
China only its products (mostly bean curd [tofu]) are used.” 
Is it ever used with infants as the sole source of nutrition? If 
yes, for how long? If no, with what other foods is it fed, in 
what proportions, starting at what age, and until what age? 
Is this use of soy bean milk for infants routinely and widely 
practiced in China, or only in times of famine? Under normal 
circumstances, at what age is the soy bean milk introduced in 
the diet and how long is it continued?
 Another similar statement, relating to children rather 
than infants, appears in the section on “Vitamins (from the 
literature)” (p. 34): “For centuries, soy bean milk has been 
a source of vitamins for Chinese children who do not use 
cow’s milk.” Again, no source is given, implying that the 
statement is based on the author’s own experience. Address: 
Cornell Univ., Ithaca, New York.

1743. Horvath, A.A. 1927. The soybean as human food. 
Chinese Economic Journal 1(2):175-92. Feb. [25 footnotes. 
Eng]
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• Summary: Contents: Soybean cake, soybean meal, and 
soybean fl our for food: Soybean press cake, soybean 
extraction meal, soybean fl our (Berczeller, Soyama, 
Aguma, Ehrhorn), Sojawurze (Suppenwurze, Maggi cubes), 
digestibility of soybean fl our, value for infants, some medical 
aspects of the use of soybean fl our, soybean fl our in diabetes 
(incl. Sarton).
 Concerning soybean extraction meal (p. 177-79): This 
meal is shipped in bags and traces of benzine are easily 
removed. The process used at the Suzuki extraction plant in 
Dairen (the only extraction plant in Manchuria) is described; 
the solvent is benzine. “A new extraction plant (at the 
Borodin-Takata Alcohol Factory) is now under construction 
at Imienpo, in North Manchuria. By the new process, beans 
are fi rst pulverized, then operated upon with alcohol, for the 
extraction of the oil content... The owner claims that ‘there 
is no foreign taste left which would make the oil or the bean 
cakes unsuitable for human food.’” Analyses conducted at 
the S.M.R. Co. Central Laboratory, Dairen, show that this 
“bean meal” contains: water 7.90%, protein 57.04%, oil 
3.41%, carbohydrates 16.92%, coarse fi bre 8.63%, and ash 
6.69%.
 “The solvent method of extraction, involving the use of 
benzine or gasoline, is used by many of the large oil mills 
in European countries, especially England.” Mills in the 
USA do not yet use the solvent method; they use traditional 
hydraulic and expeller processes. “The new process used by 
the Hansa Mill at Hamburg (Germany) called the Bollmann 
process, is so economical that the profi ts of bean milling can 
be enormously increased. By this process the beans are fi rst 
pressed and then extracted. The extracted meal is utilized 
for the manufacture of a highly valuable soybean fl our for 
food (Footnote: But extracted soybean meal (fl our) does not 
contain any fat soluble vitamin, as shown by Hornemann 
[1925]). The oil is submitted to refi ning, during which crude 
lecithin is extracted. It is purifi ed and sold in a form of pure 
lecithin.
 (Footnote: “The soybean contains 1.64 per cent lecithin 
(an organic phosphorus compound), the price of which in 
China is about $18.00 (Mex.) per pound. It shows that the 
value of the lecithin contained in soybeans is greater than 
the market price of the beans themselves. Extracted soybean 
meal is therefore deprived of lecithin, which is a highly 
valuable food constituent, especially for the nervous system. 
Ordinary beans (navy beans, etc.) contain only 0.81 per cent 
lecithin)” (p. 178).
 Note 2. This is the earliest English-language document 
seen (March 2016) that contains the term “crude lecithin.”
 Page 182 states: “Soybean fl our is also utilized in 
the manufacture of breakfast foods and can be used in the 
preparation of vegetable milk and bean curd.”* (Footnote: 
*”In the United States some very good breakfast foods and 
an excellent fi nely powdered soybean milk powder “Soy 
Lac” is made by J.A. Chard, Soy Products, 263 W. 12th St., 

New York City, who has been experimenting for some time 
with soybeans.)” Note 3. This Soy Lac appears to be the fi rst 
commercial soymilk made in America.
 Berczeller (p. 183-84): “A few years ago the Hungarian 
food physiologist, Prof. L. Berczeller, elaborated a process 
for manufacturing a soybean fl our containing a large 
percentage of fat. This does not become bitter if kept for 
over a year, and has a very pleasant taste. The process is 
patented in nearly all the countries of the world. Its chemical 
composition is given in the above table and its food value 
in a previous chapter. This fl our contains the expensive fat-
soluble vitamin which is defi cient in the food of the white 
race. It is of yellow colour, has a sweet, agreeable nutty taste, 
and does not produce obesity, notwithstanding the fact that 
it contains a high percentage of fat. According to Berczeller, 
the uses of this soybean fl our “O” are as follows:
 “1. As roasted fl our, with an equal part of wheat fl our for 
soups or vegetables;
 “2. For pastry, 10-15 per cent soybean fl our is mixed 
with wheat fl our. In this case no eggs or only a few need 
be added. The soybean fl our gives to the dough a beautiful 
yellow colour;
 “3. As an addition to meat, 25-50 per cent of soybean 
fl our can be mixed with chopped meat for meat balls, 
sausage stuffi ng, etc.
 “4. All sorts of fl our dishes can be baked with the 
addition of soybean fl our. The taste of the dishes thus 
prepared becomes better and the nutritive value higher 
(besides the economy in butter, eggs and sugar);
 “5. The addition of even 5 per cent soybean fl our in 
making wheat bread causes a much longer keeping capacity 
of the bread in a fresh state, the fat preventing the bread from 
getting stale;
 “6. The soybean fl our can be used also on a large scale 
in the foodstuff industry, and in different ways; e.g., in the 
manufacture of paste products (as a substitute for eggs), 
cakes, biscuit products, milk-bread (10-16 per cent soybean 
fl our instead of milk), sausages and pastry products (as a 
substitute for meat).
 “Berczeller’s soybean fl ours can be manufactured 
with little trouble in rice mills or pea mills, where they are 
decorticated. Eighty-fi ve per cent of soybean fl our can be 
recovered from soybeans. The residue forms a valuable food 
for animals. According to Berczeller, the cost of production 
of soybean fl our in a European country is as follows:
 “One ton of soybeans: 245 shillings. Ten per cent milling 
expenses: 25 shillings. Total: 270 shillings. Subtracting the 
value of the bran: 20 shillings. Cost of 850 kg of soybean 
fl our: 250 shillings. Or one ton costs: 294 shillings.
 “According to Berczeller, soybean fl our is an ideal 
concentrated food for soldiers, sailors, tourists, etc., in the 
form of biscuits, etc., because it furnishes a substitute for 
animal foodstuffs which spoil easily. Berczeller points out 
that soybean fl our is not a substitute for wheat fl our but 
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a natural vegetable complement to wheat fl our, and one 
which can be substituted for expensive animal foodstuffs 
for lowering the living rates [cost of living] of humanity to 
a degree that could not be reached either by potatoes, maize, 
or by intensive farming. Austria and Hungary are planning to 
start a very intensive utilization of Berczeller’s soybean fl our. 
This fl our, being cheap and easy to manufacture in native 
rice mills, may be of great importance to China.”
 Note 1. This is earliest document seen (May 2010) 
showing that Dr. A.A. Horvath was aware of the work of 
Prof. Berczeller, who patented a process for improving the 
fl avor / palatability of soya fl our.
 Page 185 states, in a discussion of soybean fl ours: “In 
Bollmann’s process the oil is completely removed from the 
soybean material and the fl our is therefore deprived of both 
the lecithin and the fat soluble vitamin.”
 Sojawurze (p. 187-88): “The profi t from Ehrhorn’s 
process could be much increased if part of the soybean fl our 
were used for the manufacture of products similar to beef 
extracts, called in German ‘Suppenwurze.’ They are able to 
give to soup the taste and fl avour of beef bouillon. They are 
used extensively in Germany, e.g., the well-known ‘Maggi’ 
cubes, and were manufactured in large quantities in pre-War 
and War time from soybean fl our at the Aguma factory under 
Ehrhorn’s supervision.”
 Reprinted in 1927 as part of an 86-page monograph 
titled “The Soybean as Human Food” (Peking, China). 
Address: M.D., Peking Union Medical College, China.

1744. Nightingale, G.T. 1927. The chemical composition 
of plants in relation to photoperiodic changes. Wisconsin 
Agricultural Experiment Station, Research Bulletin No. 74. 
68 p. Feb. [66 ref]
• Summary: Under “Experimental data: experiment I” we 
read (p. 18): “On February 10, 1922, Silver Hull buckwheat, 
Wisconsin Early Black soybeans, and Scarlet Turnip White 
Tip Early radish were planted in two groups in a green-house 
bench containing rich, sandy loam. At the same time some 
salvia plants, which were about four inches tall and with 
no external signs of buds or blossoms, were set in the same 
bench.”
 “Soybeans (Wisconsin Early Black). The short-day 
soybean plants were very weakly vegetative, yellow in color 
and eight weeks after coming above the ground they were 
only four to six inches tall. The long-day plants were very 
dark green, vigorously vegetative, and before this experiment 
was discontinued grew to be over three feet tall. Neither 
long-day nor short-day plants produced blossoms (Fig. 3). 
Microchemical observations showed that the short-day plants 
had an abundance of nitrates, some sugar, and a very big 
excess of starch. The long-day plants had as abundance of 
nitrates. Proportionally, sugar and starch were very low.” 
Address: Formerly of the Horticultural Dep., Wisconsin 
College of Agriculture, but now at New Jersey Agricultural 

Exp. Station, New Brunswick.

1745. Stang, V. 1927. Bericht des Ausschusses fuer 
Fuetterungsversuche: (b) Die Ursache der Duerener 
Krankheit [Report of the committee on feeding trials: (b) The 
cause of the Duren disease]. Landwirtschaftlichen Versuchs-
Stationen 105(3-4):157, 179-83. Feb. [Ger]
• Summary: The following is the fi rst page of an English 
translation in Soybean Research Council. 1951. The Duren 
Disease.
 The name “Duren Disease” or epidemic comes from 
the fact that in the year 1923 in the district of Duren in the 
Rhineland a disease which was not previously known was 
detected among cattle for the fi rst time. A more detailed 
account has already been given by Dr. Hager-Bonn in 
the meeting of the society. The cardinal facts are that 
cows (98%) fell ill with symptoms of fever and severe 
bleedings from all the natural apertures of the body. After 
2 to 4 days death occurred in most cases. The losses in 
individual stables amounted up to 10, 18, and 28 cows. The 
suspicion cast upon the known epidemics, like spenic fever, 
symptomatic anthrax, cattle plague, etc., was not borne out. 
Bacteriological and serological investigations, as well as 
various kinds of injections showed negative results. Nor 
were there at fi rst any clues to poisonings present, either in 
the feed or in the water, especially since some of the animals 
fell ill in the stable and others on the meadow, that is, under 
totally different feeding and drinking conditions. The only 
feed that could be established as having been given to all 
the animals in common was soybean meal; indeed, among 
the animals that perished there were also such as had not 
been fed with soybean meal for months. Through reports 
in the press it was learned that Stockman in England had 
identifi ed the same disease and could cause it arbitrarily by 
using as fodder soybean meal from which the fat had been 
extracted by means of trichlorethylene (Trichloräthylen). 
Similar experiments were subsequently made in Germany, 
and these confi rmed the experiments of Stockman. The 
Prussian Ministry of Agriculture granted a subsidy for 
experiments which were undertaken in the breeding stable 
of the Veterinary College in Berlin, because there the sick 
animals could immediately be thoroughly examined and 
the bodies of the dead animals could be promptly dissected 
and subjected to bacteriological examinations. The result 
of the fi rst experiments showed great discrepancies: A good 
milking cow daily received 15 lbs. of soybean meal up to 
a total of 15 Zentner (1 Zentner equals 110.23 lbs.) and 
remained healthy; another cow received 5 lbs. daily and 
after some time perished from an infl ammation of the udder 
with accompanying symptoms of the Duren disease. The 
procedures which were employed have just been published 
by Dr. Hager in the last annual report. One reasoned that if 
no infection through bacteria is present, then there must be a 
poison here having its source either in the soybean or in the 
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trichlorethylene. But soybeans as such are not poisonous and 
do not cause any harm even with continuous and intensive 
feeding. Nor does soybean meal from which the fat has 
been extracted by means of benzine or benzole and alcohol 
cause any disorders in cows. Thus the question that remains 
is whether trichlorethylene is harmful. This question must 
be answered in the negative. I have used trichlorethylene 
as fodder for cows for weeks without noticing any harm. 
Chemists assume, however, that in the process of extracting 
fat chlorine can be separated, and that hydrogen chloride can 
act on the apparatus and form viruses. The second possibility 
consists of this, that the chlorine can act upon the soybean, 
either upon the nitrogenous compounds or upon the eventual 
alkaloids; fi nally it is assumed that a harmful chloride 
accumulation can occur. Professor Dr. Schroeter at the 
Veterinary College of Berlin therefore produced a number of 
Zentner of soybean meal fortifi ed by chloride accumulations. 
The cow which was fed with this remained healthy. Such are 
the theoretical considerations. Besides the two experiments 
mentioned above I have now undertaken further experiments, 
and indeed with seven cows. Four received soybean 
meal from which the fat had been extracted by means of 
trichlorethylene; three cows received soybean meal on which 
other processes of extraction were used. During the months 
throughout which the experiments lasted the blood of the 
animals was also examined at... Address: Prof., Dr.

1746. Haye, -. 1927. Die “Duerener Rinderseuche” in 
Oldenburg?–Ist die “Rinderseuche” eine Bleivergiftung? 
[The Duren cattle contagious disease in Oldenburg?–Is it 
lead poisoning?]. Tieraerztliche Rundschau 33(10):172. 
March 6. [1 ref. Ger]
• Summary: We are unsure how to cite the author of this 
German-language article. On document is written: “Von Dr. 
Haye, Burwinkel” Address: Burwinkel [Germany].

1747. Bleyer, B.; Mayer, K. 1927. Zur Frage der Ursachen 
der Duerener Rinderkrankheit [Questions about the cause of 
the Duren cattle disease]. Fortschritte der Landwirtschaft 
2(6):173-78. March 15. [2 ref. Ger]
• Summary: The following is the fi rst page of an English 
translation in Soybean Research Council. 1951. The Duren 
Disease.
 The temporary appearance of the Duerener Cattle 
Disease in Germany was observed for the fi rst time in the 
year 1923, in which year Grebe, Unterhoessel and Eickmann 
tell about a new disease associated with fever. These 
authors and a number of others (Noeller, Frosch, Noeller 
and Sellemann) state that it is a new disease caused by the 
transmission of a germ. However when they tried to isolate 
and transplant this germ, they were unsuccessful.
 The idea of connecting the disease with the feeding of 
soya bean cake was fi rst mentioned by Stockman of Great 
Britain. He was also able to produce the same symptoms by 

feeding soya bean cake. However the compound, which was 
supposed to act as a poison in the food, cold not be found. 
In Germany, Eichmann and Stang produced the disease 
artifi cially.
 In a very thorough investigation by Profe and Gruettner, 
all the possible causes of the disease are investigated in an 
exhaustive manner. Both authors state, after presenting a 
short historical review about the character of the disease, 
their own conclusions. They took only those animals into 
consideration from which there could be drawn a defi nite 
connection between the disease and the feeding of soya 
bean scrap [schrot = solvent-extracted meal]. They describe 
in a thorough manner the course of the disease and the 
pathological and anatomical changes of the animals killed 
before the disease reaches its maximum. They treated in an 
extensive fashion the bacteriological results, from which they 
concluded that the bacteria, to the extent of their knowledge 
so far, were not able to produce the disease spontaneously. 
Besides the pathological-anatomical changes especially 
characteristic (hemorrhages of the pleura and the peritoneum, 
catarrhal infl ammation of the abomasum and the small gut, 
hemorrhages in the udder, in the muscles, in the connective 
tissues, the peritoneum and the mucous membranes of the 
rectum) a reduced appetite and a decreasing milk production 
can be observed. The hemorrhages are mainly of a dark red 
color and are partially coagulated. Both authors saw in the 
severe pathological changes, the necessary conditions for 
the development of the bacteria. They described further the 
appearance of the different residues of the oil extraction from 
the soya beans by means of various organic solvents, and 
fi nd that the disease is mainly caused by the feeding of soya 
beans extracted with trichloroethylene (Trichloräthylen). 
Investigations to prove a specifi c poisonous effect of 
trichloroethylene and its decomposition products led to 
no results. Further it was not possible to isolate products 
which could split off hydrogen cyanide easily. Address: 
1. Prof., Dr.; 2. Dr. Both: Chemisches Institut der 
Landwirtschaftlichen Hochschule (Agricultural College), 
Weihenstephan bei Muenchen, Germany.

1748. Stang, V. 1927. Duerener Krankheit–keine 
Bleivergiftung [The Duren disease–not lead poisoning]. 
Tieraerztliche Rundschau 33(12):214. March 20. [Ger]
Address: Berlin.

1749. Eickmann, H. 1927. Die “Duerener Rinderseuche” 
in Oldenburg? [The Duren cattle disease in Oldenburg?]. 
Tieraerztliche Rundschau 33(13):234-35. March 27. [Ger]
• Summary: The following is the fi rst page of an English 
translation in Soybean Research Council. 1951. The Duren 
Disease.
 Under the above title Dr. Haye Burwinkel reported in 
the T.A. [sic, T.R. = Tieraerztlichle Rundschau] 1927, No. 
10, p. 172, a disease appearing with poisoning symptoms 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    811

© Copyright Soyinfo Center 2021

in herds of cattle in Dotlingen Fr. Oldenburg, and added the 
question: Is the cattle disease a lead poisoning?
 The sick animals exhibited attacks of dizziness and 
drowsiness, crowded forward in their chains, ground their 
teeth, and there was a considerable amount of foamy saliva. 
An autopsy was not given.
 Many animals that died were fed with mixed feed 
D.L.G.I. in which Prof. Popp of Oldenburg found castor bean 
and in part, lead in quantities of 0.2%.
 Prof. Stang of Berlin referred to the same cases in 
the T.R. 1927, No. 5, p. 90, “Lead poisoning by oil cake”; 
he depicts the clinical symptoms as follows: completely 
suppressed appetite, grinding of the teeth, foaming at the 
mouth, which could be opened only with diffi culty, severe 
drowsiness, a state of irritability, spasms, stiffness of motion, 
and, fi nally, great weakness.
 In the mixed feed, he could not fi nd castor bean, 
contrary to Popp; on the other hand, the Chemical Institute of 
the Berlin Veterinary School demonstrated (the presence of) 
lead.
 In addition, after one publication by Popp in the 
Deutsche Landwirtschaftliche Presse 54, No. 2, p. 19, the 
Muenster agricultural experimental station as well as the 
agricultural chemistry experimental station in Keoslin 
found lead in the same feed mix. In Pommern, poisoning 
accompanied by the same symptoms occurred likewise in 
cattle, with a fatal outcome in some.
 According to investigational results, Haye assumes that 
the cases of sickness and death are due to lead poisoning, 
a view that is in general agreed to, since the clinical 
symptoms on the whole indicate an acute lead poisoning, and 
besides, in the stomach contents of one cow gravimetrically 
determinable lead was found.
 Popp originally supposed, and it was reported by Haye, 
that in the defatting process of the soybean chips [sic, schrot 
= solvent extracted soybean meal] contained in the mixed 
feed trichlorethylene (Trichloräthylen) was utilized as 
extracting solvent, that in defatting hydrochloric acid split 
off, which then formed a chlorine-lead compound with the 
lead lining found in some extraction apparatuses. However, 
Popp said specifi cally in the article mentioned that the lead-
containing substance of the three constituents in the feed 
can perhaps not be determined at all; the soybean chips 
[sic, meal] could possibly be the poisonous agent. Address: 
Bacteriological Institute of the Agricultural Chamber 
for the Rhine Province in Bonn, Germany (Aus dem 
bakteriologischen Instituts der Landwirtschaftskammer fuer 
die Rheinprovinz in Bonn).

1750. Ducceschi, V. 1927. La farina di soja 
nell’alimentazione umana [Soy fl our in human nutrition]. Atti 
della Societa Medico-Chirurgica di Padova 5(2-3). March. 
Communication made at the session of 29 March 1927. [Ita]*
• Summary: Research on the nutritive value of soy-fortifi ed 

wheat bread. Address: Prof., Direttore dell’Istituto di 
Fisiologia della R. Università di Padova (Professor and 
Director, Physiological Inst., Univ. of Padova, Italy).

1751. Horvath, A.A. 1927. The soybean as human food. 
Chinese Economic Journal 1(3):298-309. March. [24 
footnotes. Eng]
• Summary: Contents: Soybean milk for food: Introduction. 
Preparation of soybean milk. Properties (Yu-P’i is Chinese 
for yuba; Laxa). Market prices. Composition. Nutritive 
value. New methods in the manufacture of soybean milk 
(Prof. Laxa in Prague [Czechoslovakia], Li Yu-ying, 
Soyama). Some dietetical advantages and applications of the 
soybean milk. Condensed soybean milk and milk powder 
(Soy Lac soybean milk powder made in America by Chard). 
Soybean cake, soybean meal and soybean fl our as material 
for soybean milk. Yu p’i and yu ba (yuba; also fu chu).
 “In 1905, Li Yu-ying submitted a paper on the subject 
[of soybean milk] to the 2nd International Milk Congress 
in Paris, in which he emphasized that the introduction of 
soybean milk to Western countries ‘will be highly benefi cial 
to public health as well as to the budget of the poor.’ Also by 
those who advocate and urge a vegetarian diet, a very strong 
case can be made for this Oriental substitute” (p. 298).
 According to Prof. Laxa: “Soybean milk, supplemented 
with lactose and inoculated with a culture of yoghurt [yogurt] 
bacteria, coagulates at 40º C. in 4 hours and gives a curd-like 
acid mass” (p. 300).
 “Market prices. In Peking soybean milk is sold in small 
bottles in portions of about 200-220 cc. labeled ‘Bean milk, 
a Chinese product, the most nourishing food, made by...’ 
For such a bottle, delivered daily, the big factories of Peking 
asked in 1925 $1.00 (Mex.) per month. One liter of such 
milk costs, therefore, about 15 cts. (Mex.)... A fi ne soybean 
milk powder, called Soy Lac, has recently been prepared in 
America by Chard” (p. 300-01). Note: This company (Chard) 
was fi rst referred to by Piper and Morse in 1916 in USDA 
Bulletin No. 439, “The soy bean, with special reference to 
its utilization for oil, cake, and other products.” Soy Lac is 
mentioned again by Horvath on p. 307.
 A table (p. 302) compares the composition of soymilk 
made in 3 locations (Tsinanfu, China; Peking, China; and 
Japan) with that of human, cow, and goat milk. Human 
milk has the lowest protein content (1.25%) and ash content 
(0.25%); soymilk has about the same protein content as 
cow’s milk (3.3%) but an ash content (0.40%) which is 
higher than that of human milk but lower than that of 
cow’s milk. Footnote: “To supplement the defi ciency of the 
soybean milk in mineral constituents [such as calcium], it 
is recommended by von Noorden and Salomon to add to 
it the salt mixture of Pirquet, which consists of: sodium 
chloride, 0.3 gm.; potassium chloride, 1.1 gms.; calcium 
glycerophosphate, 1.7 gms.; magnesium lactate, 0.5 gm.; 
ferrum glycerophosphate, 0.1 gm. This mixture is called 
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Nemsalz. If diluted in 1 liter of water it gives the same 
percentage of salts as in women’s milk” (p. 302).
 “In Germany the Soyama factory (in Frankfurt) 
manufactures soybean fresh milk (mostly from soybeans), 
soybean normal cream, and also condensed bean milk and 
cream. Soyama bean milk looks like cow’s milk, contains 
the same constituents, even in larger amount and in a state 
of fi ner dispersion. Only its taste is different. According to 
Fuerstenberg, Soyama milk can be qualifi ed as a special, 
very valuable dietetic nutrient. The high lecithin content 
of this preparation adds to its value too” (p. 306). A table 
(p. 306, based on the analyses of Dr. G. Popp of Frankfurt) 
shows the nutritional composition of 6 types of Soyama milk 
and cream preparations: Normal milk. Milk for diabetics. 
Milk for baking purposes. Normal cream. Cream for 
diabetics. Cream extra rich in fat (especially for diabetics). 
“According to von Noorden and Salomon, Soyama 
preparations may be kept as long as almond milk and Paranut 
milk. Soyama milk looks just like cow’s milk. By keeping, 
cream separates and it must be shaken before using” (p. 306).
 “In using Soyama milk and cream preparations, v. 
Noorden confi rms the following statement of Fischer (for 
vegetable milk in general): ‘1. In the stomach soybean milk 
gives a much fi ner fl occulent precipitate than does cow’s 
milk, produced by acid or even rennet. 2. The ingestion 
of soybean milk results in a feebler (smaller) secretion 
of gastric juice; the period of secretion is also shorter. 3. 
The period of stay in the stomach of the fi nely fl occulent 
precipitate of the soybean milk is shorter than that of the 
casein-fat coagulum of cow’s milk. 4. The peristaltic motion 
of the stomach is less after the ingestion of soybean milk and 
more coordinated than in the case of cow’s milk, as shown 
by X-ray investigation’” (p. 307).
 “On the basis of these observations soybean milk 
is recommended by v. Noorden in cases of gastric and 
duodenal ulcer, states of peritoneal irritation, hypersecretory 
conditions of the stomach, disturbances of the motility 
of the stomach, uric acid diatheses, kidney disturbances, 
conditions with edema where a food poor in sodium chloride 
is required, Basedow’s disease, cholecystitis, cirrhosis of the 
liver, diabetes, and in cases where a very nutritious diet is 
required” (p. 307).
 “Soybean milk powder will undoubtedly have a 
successful future in the Orient as well as in European 
countries and the United States. Its great advantage in 
comparison with cow’s milk powders is its cheapness. 
Soybean milk powder can be easily stored and transported... 
It is believed that at present some of the commercial milk 
powders contain an admixture of soybean milk powder” (p. 
307-08).

“Yu P’i and Yu Ba are the Chinese and Japanese names 
of the pellicula formed on the surface of soybean milk 
when the latter is gently heated. Good Yu Ba has a bright 
yellow color when properly dried. The best Yu Ba is that 

obtained after the fi rst heating. In repeating the heating of 
the remaining soybean milk, pellicules of gradually inferior 
quality and color are obtained. As much as 30 pellicules can 
be secured from the same portion of soybean milk. In China, 
a product called Fu Chu is manufactured in a way similar to 
Yu Ba (Footnote: See this journal, Vol. VIII, 1926, p. 179). 
Recently an improved method for the manufacture of Yu Ba 
was patented in Japan, consisting in the use of an electric fan 
adjusted over the surface of a kettle containing the soybean 
milk heated to a temperature of 90ºC.

“Yu Ba has a great nutritive value, as it contains a high 
percentage of protein and fat,...”
 A table (p. 309) gives the nutritional composition of fi ve 
types of yuba: Common yuba, Kyoto yuba, Shimada yuba, 
Peking yuba, and Fu chu.
 Note: The values for Fu chu are based on those 
previously reported by Adolph. Fu chu contains much more 
water (53.68%) than any of the other four types of yuba; 
common yuba contains only 21.85% and Peking yuba only 
9.15%. So it is either fresh or reconstituted.
 “In Japan, Kyoto and Nikko are noted for Yu Ba. Yu 
Ba is in much demand in China and Japan and is used in 
numerous ways as an essential ingredient in many very 
palatable dishes. Its price is high and therefore yuba is used 
only by the rich.”
 Reprinted in 1927 as part of an 86-page monograph 
titled “The Soybean as Human Food” (Peking, China). 
Address: M.D., Peking Union Medical College, China.

1752. Horvath, A.A.; Liu, Shin-Hao. 1927. The effect of soy 
sauce on blood sugar and phosphorus. Japan Medical World 
7(4):105-08. April 15. [18 ref]
• Summary: “Introduction: Shoyu, or soy sauce, is a dark-
brown, moderately thick liquid, very popular in China and 
Japan as relish or condiment to increase the fl avor and 
palatability of the diet (Footnote: The now famous Lea and 
Perrins Worcestershire Sauce is a highly spiced soy sauce). 
In order [sic, odor] and taste it is not unlike a beef extract of 
good quality.”
 “Summary: 1. In rabbits, subcutaneous injections of 
Taka-Diastase gives no defi nite results for conclusions, but 
seems to be capable of affecting the blood sugar in both 
directions. 2. In men the results of oral administration of 
soy sauce are varying and at present no defi nite conclusion 
concerning the effect of soy sauce on blood sugar and 
phosphorus can be drawn. But in some cases soy sauce 
seems to be capable of affecting the blood sugar and blood 
phosphatides.” Address: Dep. of Medicine, Peking Union 
Medical College, Peking, China.

1753. Stang, V. 1927. Ist die Verfuetterung von 
Sojabohnenschrot gefaehrlich? [Is the feeding of soybeans 
dangerous?]. Tieraerztliche Rundschau 33(16):288-89. April 
17. [Ger]
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• Summary: Discusses trichloroethylene (Trichloräthylen) in 
soybean meal as a possible cause of the problem. Address: 
Prof., Dr., Berlin.

1754. Good Health (Battle Creek, Michigan). 1927. The 
dietary value of the soy bean. 62(4):36. April.
• Summary: “A recent issue of the Lancet calls attention to 
the special nutritional value of the soy bean...
 “Now, however, a new phase in the use of the soy 
bean has been entered upon, owing to the discovery of 
Doctor Berczeller of Vienna [Austria] that the obnoxious 
constituents can be eliminated by a special milling process 
and fractional distillation, without interfering with the high 
nutritional value of the meal [fl our]. This nutritional value 
is so great that Professor Haberlandt, years ago, prophesied 
that the carbohydrate stores of the potato would come to be 
supplemented, at least in the diet of the poorer classes, by the 
proteins and fats provided in such abundance in the soy bean.
 “The proteins of the soy bean are, according to 
McCollum, distinctly more valuable from the point of view 
of nutrition than are those of the other legumes.”

1755. Horvath, A.A. 1927. The soybean as human food. 
Chinese Economic Journal 1(4):415-25. April. [34 footnotes. 
Eng]
• Summary: Contents: Soybean curd (tofu) for food: 
Preparation and types (“The Chinese classical name for tofu 
is li chi, probably meaning ‘the morning prayer’”), historical, 
present state (of tofu in China), chemical composition, 
digestibility, utilization (incl. frozen tofu and fried tofu).
 Fermented soybean products for food. Soy sauce: Kibiki 
and sobiki tamari, composition of various soy sauces. Natto. 
Miso. Conclusion. Bibliography.
 Tofu–Historical (p. 416): “The manufacture of soybean 
curd (tofu) was started in China in 164 B.C., during the reign 
of the Emperor Han Wen, by a man named Liu An, the duke 
of Hwai Nan. Liu An was a great friend of the Buddhist 
monks, and it seems quite probable that he made this bean 
curd to provide a change or delicacy to break the monotony 
of the monastic ration (Adolph). Tofu was introduced into 
Japan from Korea for the fi rst time during the Toyotomi 
government, and Buddhist priests and some other people 
used it for their daily food among others before it was 
generally used in Japan.
 Tofu–Utilization (p. 418-19): “Both the composition 
and the digestibility of tofu, therefore, prove it to be a very 
nutritious food material. In the Orient tofu forms a very 
popular and almost indispensable dietary article for the 
Buddhist priests, as well as the strict adherents to Buddhism, 
who eat no animal food [i.e., are vegans]. A common saying 
in some parts of China terms ‘bean milk the poor man’s milk, 
and bean curd the poor man’s meat.’ Tofu is also called ‘the 
meat without the bones.’
 Note: This is the earliest English-language document 

seen (Aug. 2016) that contains the phrase “the meat without 
the bones” (or a similar phrase containing the words “meat” 
and “bones”); the phrase is used to refer to tofu, not to 
soybeans.
 In Indo-China the daily consumption of tofu by an adult 
is about 3/4 of a pound. Tofu in its various forms is also used 
very extensively by all classes of Japanese. In the interior of 
the country where fi sh cannot be easily obtained, it is a most 
important source of protein.
 “In the Orient tofu is eaten in a fresh condition simply 
with a little shoyu, though it is also frequently cooked in 
soup. Fried tofu is also a very popular article of food. Rape-
seed oil, sesame oil or soybean oil are generally used in 
frying.

“Tofu may also be prepared for preservation and 
transportation. For this purpose fresh tofu is cut into smaller 
pieces and exposed to severe cold weather, to remove the 
water by freezing, and is then dried in an oven. As thus 
prepared it can be preserved for several years. When the tofu 
is frozen the water collects in fi ne needles of ice distributed 
throughout the mass. When the ice melts and the water runs 
out, it leaves the tofu porous and it may be easily dried. If it 
is not frozen, it is diffi cult to dry and the resulting material is 
dense and horn-like. The tofu also cooks very well if cooked 
in diluted soy sauce and smoked in the same manner as 
meat. The resulting product forms in the Orient the basis for 
the manufacture of various ‘artifi cial meat’ preparations.*” 
Footnote: * “In Germany, the Soyama factory prepared 
during the Great War [World War I] a meat supplement 
from soybeans. It was cheaper than beef, contained less 
carbohydrates and had a nutritive value of about 1500 
Calories in 1 kilo.”
 “In Peking, at the Kai Cheng Bean Products Company, 
various preparations manufactured from tofu may be 
purchased, such as different kinds of soybean meat, soybean 
sausages, etc. The company has established a restaurant in 
Peking (at 86 Morrison Street, the name is written in Chinese 
characters) where one can get a Chinese dinner of numerous 
dishes prepared mostly from soybean products (chicken 
meat, pork, ham and beef, manufactured from tofu).
 Also discusses: “Dr. Yamei Kin, a Chinese dietitian, has 
become particularly well-known as an exponent of bean curd 
on her visits to the United States” (p. 419).
 A note at the end of this April issue states: “A reprint 
of Dr. Horvath’s paper in booklet form may be obtained 
from the Bureau of Economic Information. Price $1, Peking 
Currency.–Ed.” Thus, these six articles were reprinted in 
1927 as part of an 86-page monograph titled “The Soybean 
as Human Food” (Peking, China). Address: M.D., Peking 
Union Medical College, China.

1756. Sato, Masanori. 1927. Daizu abura shibô-san sekkai 
no kanryû ni yoru nenryô yu no seihô ni tsuite. IV. Kudo 
sekken to no kanryû seiseki hikaku [Preparation of a liquid 
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fuel resembling petroleum by dry distillation of the calcium 
soap of soya bean oil. IV. Comparison with the magnesium 
soap]. Kogyo Kagaku Zasshi (J. of the Society of Chemical 
Industry, Japan) 30(4):242-45. April. [Jap]
• Summary: The use of the dry distillation products of 
the magnesium and calcium soaps of soy bean oil in the 
preparation of fuel oil has been investigated. The best result 
was obtained by heating either of the soaps at temperatures 
below 450ºC for several hours, followed by distillation above 
500ºC. The time required for completing the distillation 
of the magnesium soap was less than that for the calcium 
soap at the same distillation temperature; similarly, the 
specifi c gravity of the distillate of the magnesium soap was 
somewhat greater than that of the calcium soap. Address: 
Manshû Tetsudô Chûô Shikenjo.

1757. Ducceschi, V. 1927. La farina di soja nella 
alimentazione umana (Seconda comunicazione) [Soy fl our 
in human nutrition (2nd communication)]. Bolletino della 
Societa Italiana di Biologia Sperimentale 2(5):478-79. May. 
(Chem. Abst. 22:1197). [Ita]
Address: Prof., Institute of Physiology at the Royal 
University of Padua (Istituto di Fisiologia della R. Universita 
di Padova), Italy.

1758. Horvath, A.A. 1927. The soybean as human food. 
Peking and Shanghai, China: Chinese Government Bureau 
of Economic Information. Booklet Series No. 3. 86 p. May. 
Reprinted from Chinese Economic Journal, Sept. and Nov. 
1926, and Jan. to April 1927. No index. 21 cm. [38 ref]
• Summary: A very original and important book. Contents: 
Preface by Macey F. Deming, Tappan New York, from an 
address at a meeting of the National Soybean Growers’, held 
at Washington, DC, Sept. 1925. Introduction. 1. General 
ingredients of the various Manchurian beans. 2. Composition 
of some Japanese soybeans and of the common American 
varieties. 3. Value of the soybean as food. 4. Soybean oil for 
food. 5. Refi ned soybean oil: As substitute for salad or frying 
oil, as substitute for hardened oil and lard (hydrogenation), 
in oleomargarine and vegetable butters. 6. Whole soybean as 
food: Immature or green soybeans, mature or dry soybeans, 
the digestibility of the boiled soybean seeds, boiled soybeans 
as a food of predominant importance in China, soybean 
coffee, soybean chocolate, soybean sprouts.
 7. Soybean cake, soybean meal and soybean fl our for 
food: Soybean press cake, soybean extraction meal, soybean 
fl our (Berczeller, Soyama, Aguma, lecithin, Ehrhorn), 
Sojawurze (Suppenwurze, Maggi cubes), digestibility 
of soybean fl our, value for infants (p. 53, based on the 
research of Dr. Ruhrah in the USA), some medical aspects 
of the use of soybean fl our, soybean fl our in diabetes. 
8. Soybean milk for food: Introduction, preparation of 
soybean milk, properties (incl. inoculation with a culture 
of yoghurt [yogurt] bacteria to give a curd-like acid mass), 

market prices, composition, nutritive value, new methods 
in the manufacture of soybean milk (Prof. Laxa in Prague 
[Czechoslovakia], Li Yu-ying, Soyama), some dietetical 
advantages and applications of the soybean milk, condensed 
soybean milk and milk powder (Soy Lac soybean milk 
powder made in America by Chard), soybean cake, soybean 
meal and soybean fl our as material for soybean milk, yu p’i 
and yu ba (yuba; also fu chu).
 9. Soybean curd (tofu) for food: Preparation and types 
(classical name is li chi), historical, present state (of tofu in 
China), chemical composition, digestibility, utilization. 10. 
Fermented soybean products for food. Soy sauce: Kibiki 
and sobiki tamari, composition of various soy sauces. Natto. 
Miso. Conclusion. Bibliography.
 On page 9 we read: “An industry which promises to 
be of importance in a further utilization of the soy bean is 
the manufacture of ‘vegetable milk.’ At the present time 
a factory in New York State is being equipped for this 
purpose.” Address: Peking Union Medical College, China.

1759. Kurono, Kanroku; Katsune, Ei. 1927. Shôyu no 
shikiso no kagaku-teki sosei [Chemical composition of 
coloring matter of shoyu]. Nippon Nogeikagaku Kaishi (J. of 
the Agricultural Chemical Society of Japan) 3(5):594-613. 
May. [25 ref. Jap]
• Summary: Includes a discussion of Soyamelanin acids 
(Soyamelaninsaeure). Address: Okura-sho Jôzô Shiken-jô.

1760. Sansum, William D. 1927. Acidosis: How foods may 
be effectively used in its prevention and cure, with menus. 
Food Facts (formerly Western Dietitian) 3(1):11-13, 28, 32-
34, 37. May. [12 ref]
• Summary: Contents: Introduction. The acid-ash type of 
acidosis. The neutral-ash foods. The acid-ash foods (table: 
eggs, many meats, and shellfi sh). The alkaline-ash foods 
(table, incl. lima beans). Acidosis and high blood pressure. 
Treatment (eat more fruits and vegetables, less meat, fowl, 
eggs, fi sh, and bread). “In the past we have used soy bean 
muffi ns, but patients as a rule soon tire of them.” The 
solution lies in the use of lima bean fl our. Menus ten days (3 
meals a day). Recipes. The testing of urine for acidity: The 
method. The acetone type of acidosis. Treatment. Address: 
M.A., M.D., Labs. of the Potter Memorial Clinic, and the 
Santa Barbara Cottage Hospital, Santa Barbara, California.

1761. Hager, G. 1927. Zur Frage der Ursache der Duerener 
Rinderkrankheit [The cause of the Duren cattle disease]. 
Fortschritte der Landwirtschaft 2(11):360-362. June 1. [5 
ref. Ger]
Address: Direktor der Versuchsstation der 
Landwirtschaftskammer fuer die Rheinprovinz in Bonn.

1762. Commissione per lo Studio della Soja [Commission 
for the Study of Soya]. 1927. Relazione generale a S.E. Il 
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Ministro. Ministero della Guerra; Direzione centrale della 
Sanita Militare, Roma, Provv. gen. dello Stato, Librerie 
[General report for the Minister, Ministry of War, Central 
Directorship of Military Health, Rome, State General 
Superintendent’s Offi ce, Libraries]. Giornale di Medicina 
Militare 75(5-6):281-356. May 1-June. [Ita]*
• Summary: Partial Contents: Part II. Describes the 
composition of soybean seed and fl our and the characteristics 
of bread made from it; Part IV. Describes experiments in 
nutrition; Part VI. Takes up the Berczeller soy fl our and its 
composition and results in feeding it to human beings.

1763. Folin, Otto; Ciocalteu, Vintila. 1927. On tyrosine 
and tryptophane determinations in proteins. J. of Biological 
Chemistry 73(2):627-50. June. [7 ref]
• Summary: Contents: 1. Preliminary observations on 
the merits and limitations of tyrosine and tryptophane 
determinations by means of the phenol reagent (Folin-
Looney method). 2. On the hydrolysis of proteins with 
alkalies. 3. A new calorimetric method for the estimation 
of tyrosine in protein hydrolysates. 4. On tryptophane 
determinations. 5. Tyrosine and tryptophane in proteins. 
6. The preparation of pure mercuric sulfate. Address: 
Biochemical Lab., Harvard Medical School, Boston, 
Massachusetts.

1764. Horvath, A.A. 1927. Better food values for smaller 
expenditure. Good Health (Battle Creek, Michigan) 62(6):27, 
48. June.
• Summary: Discusses the soy bean as human food. “It is 
hardly too much to say that there is nothing that would help 
so much in solving the national and international problems, 
which are perplexing the world, as popularizing the use of 
soy beans as an article of human diet and as teaching the 
subject of nutrition from the standpoint of food production 
and effi cient use.” Address: Pekin Medical College, China.

1765. Salmon, W.D. 1927. On the existence of two active 
factors in the vitamin B complex. J. of Biological Chemistry 
73(2):483-97. June. [7 ref]
• Summary: “Summary: 1. Comparative tests on the seed 
of the velvet bean and the soy bean, and on leaves of the 
velvet bean and of rape have shown a higher antineuritic or 
beriberi-preventing value for the seeds than for the leaves. 2. 
The tests have shown the leaves to be more potent than the 
seeds in their growth-promoting action.”
 “The results have been interpreted as indicating further 
that the so called vitamin B is a complex containing two or 
more active substances.” Address: Lab. of Animal Nutrition, 
Alabama Polytechnic Inst., Auburn.

1766. Ueno, Seiichi; Yamashita, Matasaku; Ota, Yasuo; 
Okamura, Zensaku. 1927. Kôkayu no eiyô kachi ni tsuite. 
I. [On the nutritive value of hydrogenated oils. I.]. Kogyo 

Kagaku Zasshi (J. of the Society of Chemical Industry, 
Japan) 30(6):378-85. June. (Chem. Abst. 22:804). [3 ref. 
Jap]
• Summary: “The authors intend to ascertain whether or not 
the hardened oils retain their nutritive value when they have 
been hydrogenated under conditions which would be suitable 
for retaining vitamin A.” Soybean oil is included. Address: 
Kôgaku hakase, Japan.

1767. Cole, L.J.; Lindstrom, E.W.; Woodworth, C.M. 1927. 
Selection for quality of oil in soy beans. J. of Agricultural 
Research 35(1):75-95. July 1. [18 ref]
• Summary: Contents: Introduction. Plan of the selection 
experiment. Analytical methods. Field methods. Chemical 
composition of the soy bean. Previous work on the heredity 
of chemical characters. Experimental results of selection for 
oil quality (Named varieties: Wisconsin, Brown, Illinois, 
Yellow). Variability in iodine values during the process of 
selection. Relation between quantity and quality of oil in 
selection experiments. Discussion. Summary.
 In recent years, soy-bean oil has become an important 
factor in the paint industry, since it is presently much cheaper 
to use than linseed oil. Its drying quality is, however, lower 
than that of linseed oil, and breeding experiments have been 
made in an effort to increase the drying quality of soybean 
oil.
 This experiment was begun in 1912, with a single soy-
bean plant. After 8 years, the entire progeny could be traced 
back to this single plant. Linseed oil has an average iodine 
number of 180, while commercial soy-bean oil averages 
less than 128. “The average iodine value of soy-bean oil can 
probably be given as 128 to 130.” “The soy bean averages 17 
to 18 per cent oil... At present oil mills are expressing only 
70 to 75 per cent of the oil contained in the beans. By the 
proper use of a solvent, such as benzol, practically all of the 
oil might be removed.” The soy-bean oil industry is presently 
located in the southern states, where cotton mills are used for 
expressing the oil.
 The oil of the soy bean is classed as a semidrying 
oil, being more effi cient than cottonseed oil and less so 
than linseed oil. After treatment with certain driers, it is 
satisfactorily mixed with linseed oil if the proportion of soy-
bean oil does not exceed 20 to 25 per cent.”
 Selective breeding from a commercial variety of soy 
bean (Soja max) resulted in the isolation of 2 defi nite 
strains–a tall, late type, bearing oil with iodine value 133.7, 
and a dwarf early type, with oil of iodine value 124.9. High 
iodine values in soy bean oil appear intimately connected 
with late maturity in the plant, but no constant relationship 
exists between the amount of oil in seeds and its iodine 
value. Also, no correlation exists between the quality of 
oil from soy plants and the yield per plant. The quantity 
of oil produced cannot be markedly increased by selective 
breeding.
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 The soy bean plant is not well adapted to hybridization 
methods of breeding, primarily because of the small size of 
the fl ower, which renders crossing operations very diffi cult–
but reduces chances for contamination by cross-pollination 
of insects. Address: Wisconsin Agric. Exp. Station.

1768. Mashino, M.; Shishido, T. 1927. Daizu tanpakushitsu 
no bunkai ni kansuru kenkyû. V. Kaenka ni okeru ryûsan 
ni yoru bunkai [Decomposition of soya-bean protein. V. 
Decomposition of soya-bean protein by sulfuric acid]. Kogyo 
Kagaku Zasshi (J. of the Society of Chemical Industry, 
Japan) 30(8):552-60. Aug. (Chem. Abst. 22:1602). [1 ref. 
Jap]
• Summary: Soya bean from which oil had previously been 
extracted with light petroleum was treated for 6 hours with 
dilute sulfuric acid (1-20%) at 4.7 atmospheres pressure. The 
action of the acid was much more rapid and the amounts of 
ammonia and amino-nitrogen formed were much larger than 
at atmospheric pressure. The amount of nitrogen appearing 
as ammonia increased with increasing time of treatment, 
reaching 11.63-20.05% of the total nitrogen at the end of 6 
hours. With 20% sulfuric acid the amount of amino-nitrogen 
formed increased rapidly at fi rst, reached a maximum (about 
80% of the total nitrogen), and then decreased gradually to 
about 60% at the end of 6 hours. With more dilute acid no 
maximum was found. Address: Tokyô Kôgyô Shikenjo, Dai 
2 bu, Tanpakushitsu Kenkyu Shitsu.

1769. Mashino, M.; Shishido, T. 1927. Daizu tanpakushitsu 
no bunkai ni kansuru kenkyû. VI. Kaenka ni okeru yûki-
san ni yoru bunkai [Decomposition of soya-bean protein. 
VI. Decomposition of soya-bean protein by organic acids]. 
Kogyo Kagaku Zasshi (J. of the Society of Chemical Industry, 
Japan) 30(8):561-64. Aug. [7 ref. Jap]
• Summary: When soya-bean protein was treated with acetic, 
lactic, citric, tartaric, or oxalic acid for several hours at 2.66-
5.8 atmospheres, the ammonia-nitrogen liberated was nearly 
the same in every case (10-13% of the total nitrogen). The 
amino-nitrogen liberated varied from 3.1 to 25.1% of the 
total nitrogen, according to the acid used, and increased in 
the order given above (from acetic to oxalic acid). Address: 
Tokyo Kogyo Shikenjo, Dai 2 bu, Tanpakushitsu kenkyu 
shitsu.

1770. Mashino, M.; Shishido, T. 1927. Daizu tanpakushitsu 
no bunkai ni kansuru kenkyû. VII. Sansei hakudo ni 
yoru bunkai [Decomposition of soya-bean protein. VII. 
Decomposition by Japanese acid clay]. Kogyo Kagaku 
Zasshi (J. of the Society of Chemical Industry, Japan) 
30(8):565-68. Aug. [4 ref. Jap]
• Summary: When soya-bean protein was heated under 
pressure with acid clay and water, or with acid clay and 
sodium chloride solution, the ammonia-nitrogen and amino-
nitrogen liberated was about 8.5% and about 5% of the total 

nitrogen, respectively. With acid clay and hydrochloric acid 
the amount of amino-nitrogen liberated was somewhat less 
than with the acid alone. Address: Tokyo Kogyo Shikenjo, 
Dai 2 bu, Tanpakushitsu kenkyu shitsu.

1771. Ducceschi, V. 1927. La farina di soja nella 
alimentazione umana [Soy fl our in human nutrition]. 
Archivio di Fisiologia 25(3):428-68. Sept. Also in Atti della 
Societa Medico-Chirurgica di Padova 5(2-3), March 1927. 
[17 ref. Ita]
• Summary: Research on the nutritive value of soy-fortifi ed 
wheat bread. Contents: Introduction. Plan of the research. 
Feeding bread containing 10% soy fl our; nitrogen balance. 
Assimilation of fats. Assimilation of mineral salts. Calorie 
balance; dry residue and carbohydrates. Assimilation of 
bread containing 20% soy fl our. In vitro digestibility of soy 
protein. Appendixes: Chemical composition of soy fl our, 
of wheat, and of the soy bread used in the experiments. 
Discussion of results and conclusion. Bibliography.
 Note: This is the earliest Italian-language document 
seen (Dec. 2020) that concerns protein quality in connection 
with soy. Address: Prof., Institute of Physiology at the Royal 
University of Padua (Istituto di Fisiologia della R. Universita 
di Padova), Italy.

1772. Mashino, Minoru; Nishimura, Shunsuke. 1927. Daizu 
tanpakushitsu no chisso bunpu jôtai ni tsuite [Nitrogen 
distribution of soya-bean protein]. Kogyo Kagaku Zasshi (J. 
of the Society of Chemical Industry, Japan) 30(9):607-10. 
Sept. (Chem. Abst. 22:1602). [1 ref. Jap]
• Summary: The nitrogen distribution of several varieties 
of soya-bean protein has been determined by the Van 
Slyke method. Address: Tokyo Kogyo Shikenjo, Dai 2 bu, 
Tanpakushitsu kenkyu shitsu.

1773. Scheunert, Arthur. 1927. Ueber den Vitamingehalt 
der bei der Margarinefabrikation verwendeten technischen 
Sojaphosphatidpraeparate [On the vitamin content of a 
technical soybean phosphatide preparation used in margarine 
production]. Zeitschrift fuer Untersuchung der Lebensmittel 
54(3):302-07. Sept. (Chem. Abst. 22:2188). [Ger]
• Summary: “The phosphatide mixture obtained as a by-
product in the manufacture of soy-bean oil and used in the 
margarine industry as a coloring agent and water binder 
contains no antirachitic vitamin and only negligible traces 
of vitamin A; it may be given antirachitic properties by 
irradiation with ultra-violet light.”
 Note: Contains the German word Sojaschlamm. The 
substance contains phosphatides. Address: Veterinaer-
Physiologischen Institut der Universitaet Leipzig, Germany.

1774. Schmalfuss, Hans; Treu, Albert. 1927. Ueber Methyl-
n-nonyl-keton aus dem aetherischen Oel der Sojabohne 
(Glycine soja Sieb.) [On methyl-n-nonyl-ketone from the 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    817

© Copyright Soyinfo Center 2021

essential or volatile oil of the soybean]. Biochemische 
Zeitschrift 189:49. Oct. 24. [1 ref. Ger]
• Summary: The authors show that the objectionable beany 
taste in soybeans is caused by a methyl-n-nonyl-ketone, 
which seems to be located in the outer layer of cotyledons, 
and which may be volatilized by appropriate heat treatment, 
leaving the fl our with a pleasant taste.
 Noblée & Thoerl in Harburg supplied the raw materials 
for this experiment. Address: Hamburg University, Germany.

1775. Fukai, Tôshi. 1927. Shôyu no shikiso no hishoku 
teiryô-hô ni tsuite [Comparative determination of shoyu 
pigment. Biological formation chemical synthesis]. Nippon 
Nogeikagaku Kaishi (J. of the Agricultural Chemical Society 
of Japan) 3(10):1206-14. Oct. [Jap]
• Summary: Discusses: Arabinose, melanin, raffi nose, 
soyamelanin, soyamelanin saeure, tyrosin, tyrosinase, xylose, 
Zygosaccharomyces soya. Address: Jôzô Shiken-jô.

1776. Costa, Domenico. 1927. Sulla panifi cazione con le 
farine di estrazione di soia [On making bread with solvent 
extracted soy fl our]. Annali di Chimica Applicata (Rome) 
17(2):524-30. Nov. (Chem. Abst. 22:1197). [2 ref. Ita]
• Summary: A maximum of 10% soy fl our can be used.
 The percentage composition of wholemeal fl our from 
the seeds of yellow Soja hispida and that of the fl our 
obtained from seeds extracted with light petroleum (in 
parentheses) were: Moisture 10.40 (10.80); protein (nitrogen 
x 6) 37.98 (47.34); cellulose 5.05 (5.35); fat 18.32 (0.37); 
non-nitrogenous extractives 23.83 (30.16); ash 4.42 (5.98).
 Loaves were prepared from mixtures of 75% wheat 
fl our or the 82% fl our now compulsory in Italy with one 
fourth or one ninth of its weight of soy fl our, from which the 
unpleasant fl avoring materials were fi rst removed. The bread 
proved heavy and unappetizing, and, even with the smaller 
proportion of soy fl our, not readily tolerated in cases of weak 
digestive powers. Address: Italy.

1777. Zlatarov, Asen. 1927. Hranata na Balgarina [The food 
of the Bulgarians]. Vestnik na Zenata (Woman’s Newspaper). 
Dec. 10. [Bul]*
Address: Bulgaria.

1778. Venturi, Romolo. 1927. Alcune considerazioni di 
ordine sperimentale circa l’utilizzazione della soia per 
l’alimentazione umana [Some experimental considerations 
regarding the utilization of soya for human nutrition]. 
Biochimica e Terapia Sperimentale 14(12):393-99. Dec. 31. 
(Chem. Abst. 22:2012). [Ita]
• Summary: Gives a chemical analysis of the soybean for 
food, and its value. Brings out the fact that one should not 
attribute to the soy qualities which it does not have, and that 
at the same time, its merits should be recognized. Address: 
Italy.

1779. Hashi, Koro. 1927. Daizu abura kenkyû. I. Daizu 
abura shibôsan no seibun [Studies on soya bean oil. I. The 
composition of fatty acids]. Kogyo Kagaku Zasshi (J. of the 
Society of Chemical Industry, Japan) 30(12):849-855. Dec. 
(Chem. Abst. 22:2478). [7 ref. Jap]
• Summary: The fatty acids of soya-bean oil were separated 
into a solid (10.6%) and a liquid (85.4%) part by means 
of Twitchell’s lead salt-alcohol method. The solid fatty 
acids were esterifi ed with methyl alcohol and the esters 
fractionated. They were found to consist of much palmitic 
acid, an appreciable amount of stearic acid, and a little 
arachidic acid. Bromination of the liquid fatty acids shows 
the presence of linolenic acid, 2.9%; linoleic acid, 51.5%; 
oleic acids, 35.6%; and solid fatty acids, 11.1%. Address: 
Kyoto Teikoku Daigaku, Kogyo Kagaku Kyoshitsu, Kita 
Kenkyu Shitsu.

1780. Stockman, Ralph. 1927. Soya meal as a cattle food. J. 
of Comparative Pathology and Therapeutics 40(4):266-73. 
Dec.
• Summary: Results of experiments in feeding solvent 
extracted soy meal to guinea pigs and rabbits, in an effort 
to see why cattle died upon being fed solvent extracted 
soy meal. Address: M.D. and Prof. of Materia Medica and 
Therapeutics, Univ. of Glasgow, Scotland.

1781. Product Name:  Soy Gluten Biscuit (For Diabetics).
Manufacturer’s Name:  Battle Creek Food Co.
Manufacturer’s Address:  Battle Creek, Michigan.
Date of Introduction:  1927.
New Product–Documentation:  Horvath. 1927. The 
Soybean as Human Food. p. 57. “At present a special soy 
biscuit for diabetics can be obtained from the Battle Creek 
Food Company. Its chemical composition is: moisture 
5-10%, protein 50-60%, fat 7-10%, pentosans etc. 17-22%, 
ash 4-6%, starch 1-3%.
 Battle Creek Food Co. Catalog. 1937. Consists of equal 
parts soy fl our and wheat gluten. Note: This is America’s 
earliest commercial soy product that also contains gluten, 
according to the SoyaScan database as of May 1992.
 Letter from Dr. John Harvey Kellogg to Mr. Richard 
Haughton, of Paoli, Pennsylvania. 1937. Sept. 21. “The 
Battle Creek Food Company makes a number of products 
from the soy bean, among which are soy gluten biscuit, 
which consists of equal parts of soy fl our and wheat gluten. It 
is extremely toothsome and the most highly nourishing of all 
foodstuffs with which I am acquainted.”

1782. Ducceschi, V. 1927. La soja e l’alimentazione umana 
[Soya in human nutrition]. Presented at the 16th annual 
conference of the Italian Society for Progress in Science. 
Unpublished. Perugia. [Ita]*
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1783. Hromadka, J. 1927. Die Sojabohne und ihre 
Bedeutung als Nahrungsmittel [The soybean and its 
signifi cance as a food]. Allgemeine Oel- und Fett-Zeitung 
(Berlin) 24:535-37. [Ger]*

1784. Kurono, K.; Katsume, E. 1927. Shôyu shikiso no 
kagaku-teki sosei [Chemical composition of the coloring 
matter of shoyu (Soja melanin)]. Jozo Shikensho Hokoku 
(Report of the Brewing Experiment Station) No. 95. p. 1-30. 
[25 ref. Jap]
Address: Jozo Shikensho. 1. Gishi; 2. Kenshuin.

1785. Morozov, N.I.; Voeikov, A.D.; Chepurkovsky, E.M. 
1927. [Some important bibliographical works concerning 
qualities of the nutritious soy-beans]. Bibliografi cheskii 
Sbornik Biblioteki Vostochnoi Kitaiskoi Zheleznoi Dorogi 
(Bibliographical Repository Published by the Library of the 
Chinese Eastern Railway, Harbin) Nos. Nos? 1-6:87-90. 
[Rus]*

1786. Rosenfels, Richard S. 1927. The relation of length of 
day to growth expression and chemical constitution in the 
soy bean. BSc thesis, Botany Dep., University of Wisconsin. 
*
Address: Oak Park, Illinois.

1787. Kellogg, John Harvey. 1927. The new dietetics: A 
guide to scientifi c feeding in health and disease. 3rd ed. 
Battle Creek, Michigan: The Modern Medicine Publishing 
Co. 1031 p. See p. 188-93, 322-28. Illust. Index. 24 cm.
• Summary: This is an encyclopedia of food, diet, and 
nutrition. Earlier editions were published in 1921 and 1923. 
The author, a physician and a vegetarian, lists his credentials 
on the title page: “Fellow of the Royal Society of Medicine 
of Great Britain, of the American Medical Association, 
Member of the American Economic Association, and of 
the National Geographical Society, Member of the Société 
d’Hygiene of France, Late Member of the Michigan State 
Board of Health, Editor of “Good Health,” Superintendent 
of the Battle Creek Sanitarium, President of Battle Creek 
College.
 Table XIV (p. 188) lists soy beans as a food rich in lime 
(calcium), containing 0.46%. Pages 189-93 discuss “Acids 
and bases of food–The acid alkaline balance.” It begins: 
“As pointed out by Bunge many years ago, and as further 
shown by an extensive research conducted by Sherman, of 
Columbia University, foodstuffs differ in relation to their 
acid and basic contents. In certain foods, bases or alkalies 
predominate, while in others the mineral acids predominate.
 “The waste products of the body are predominantly acid; 
consequently it is desirable that the foodstuffs should be 
predominantly basic. If acids predominate in the ration, and 
this condition continues for a considerable period of time, the 
effect will be to disturb the nice balance between acids and 

bases which is normally maintained in the body fl uids and 
which is essential for life. A defi ciency of alkalies constitutes 
acidosis.
 “It is necessary that the alkalinity of the blood should be 
constantly maintained as the only means by which the acid 
wastes of the body which are constantly accumulating as the 
result of all sorts of vital work may be promptly removed.” 
All fl esh foods leave highly acid residues. Eggs are also 
acidic, though less strongly than meat. Cereals and bread 
are acidic, though much less so than meats. Milk is slightly 
alkaline. Most fruits, and all green and root vegetables 
are strongly basic and tend to alkalinize the tissue fl uids... 
Generally it is better to select foods which afford a large 
basic margin so as to add to the alkali reserve of the body, 
which always tends toward diminution, especially in old 
age. A strongly basic diet is especially indicated in cases 
of arteriosclerosis and disease of the kidneys, in fevers, in 
pregnant women, in all forms of acidosis, and in old age...
 “At the present time all physiologists are agreed that 
the highest degree of physical vigor and effi ciency may 
be maintained on a diet which excludes fl esh foods and 
physiologists the world over are unanimous in advising a 
curtailment rather than an increase in meat consumption.”
 Table XVI (p. 192-93) is titled “Excess of acid or 
alkali in one ounce and in 100 calorie portions of common 
foodstuffs.” The Soy bean has an excess of base (alkali), 12.0 
units per 100 calories or per 1 ounce.
 In the chapter on Legumes, pages 322-28 give a 
detailed and accurate discussion of the soy bean and various 
soyfoods, including the history and nutritional composition 
of the soy bean, soy bean milk, to fu [tofu], soy sauce, and 
soy bean sprouts. On the fi rst page, Dr. Kellogg states: “The 
soy is the best of all beans.”
 In the chapter titled “Infant Feeding,” under “Vegetable 
Milk” (p. 956), Dr. Kellogg states: “The Chinese have for 
ages made from the soy bean a preparation which so closely 
resembles the dairy product that it may not inappropriately 
be called vegetable milk. A much better preparation is made 
from walnuts, almonds, and even peanuts... Milk prepared 
from walnuts and almonds is used in China, the Philippines 
and throughout the Orient, as a food for nurslings for whom 
a wet nurse can not be provided. This custom prevails 
extensively in those Asiatic countries in which cow’s milk is 
but little used.
 “A nut milk commonly known as ‘Malted Nuts’ has 
been made in this country for more than thirty years and 
has come into extensive use... These plant protein milks 
render great service especially in the treatment of infants 
and invalids who are sensitized to cow’s milk. They are also 
valuable resources in the treatment of colitis in infants and in 
cases in which change of the fl ora is found diffi cult, so that 
the suppression of all animal proteins becomes necessary.”
 Also discusses quinoa, kaoliang, and the adsuki bean.
 Note: This is the earliest English-language document 
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seen (Feb. 2004) that uses the word “alkalinize” to refer 
to making a food more alkaline. Address: Battle Creek, 
Michigan.

1788. Nadkarni, Krishnarao Mangeshrao. ed. and pub. 1927. 
The Indian materia medica. 2d ed. Bombay, India: K.M. 
Nadkarni. 5 + xviii + 1142 + clxix + lxxxviii p. Index. 20 
cm.
• Summary: The body of this book (1142 p.) appears to be 
titled The Indian Materia Medica with Ayurvedic, Unami & 
Home Remedies. Soybeans are mentioned in three different 
places, almost as if each was thought to be different plant.
 Page 313-14. “305. Dolichos Soja–(English–Soya bean, 
German–Soja bohne, Bengali–Gari kulaj, Hindi–Bhatwan, 
Kumaon–Bhut) is a species cultivated in some part of India 
for its seeds which are eaten and which contain a high 
percentage of protein and fat.”
 Page 399: “396. Glycine Soja & G. Hispida are species 
(English–Soya bean, Hindi–Bhatwan, Bengali–Gari kulay, 
Kumaon–Bhut, Eastern Terai–Khajuwa) met with on the 
tropical Himalayas from Kumaon to Sikkim and Khassia 
and Naga Hills. A decoction of the root is said to possess 
astringent properties.”
 Page 803: “886. Soja Hispida or Glycine Soja (English–
Soya bean; Soy-bean) has taken the place of meat in the 
diet of Chinese, Japanese and other Asiatics. Its notable 
characteristics are its large proportion of assimilable protein 
and fat, and its lack of starch and small content of sugar. 
Being so highly nutritious, it is not adapted for use as a 
side-dish, like ordinary vegetables, but, like meat, supplies a 
chief food. Among the preparations mentioned as common 
in China and Japan are ‘tofu’ resembling cottage cheese; 
‘Shoyu or Soya’ which has been soaked to remove the skin 
and then boiled and seasoned; ‘Miso’ or soy-bean milk, 
prepared by soaking pulverized beans and straining; and 
‘Natto’ obtained by fermenting the boiled beans. The lack 
of starch gives the beans favour as a diabetic food, and 
soy-bean meal and soy-bean bread have been prepared. The 
beans have been also tried as a coffee substitute–(Popular 
Science Siftings). For more particulars see also Dolichos 
Soja etc.”
 Also mentions Sesamum indicum (p. 788-90). Sanskrit.–
Tila. English–Gingeli. French–Sesame. German–Sesom 
[Sesam]. Hindi, Cashmeri, Punjabi & Bengali–Til. Mahrathi 
& Konkani–Teel. Telugu–Nuvvulu; Guvvulu. Tamil–Ellu. 
Canarese–Uru-Ellu. Malayali–Karuellu.
 The author was born in 1864. A 3rd edition was 
published in 1955. First published in 1908 under the title 
“Indian Plants and Drugs.” Address: India.

1789. Read, Bernard E.; Liu, Ju-ch’iang. 1927. Flora 
Sinensis. Series A. Volume 1. Plantae medicinalis Sinensis. 
2nd ed. Bibliography of Chinese medicinal plants from the 
Pen Ts’ao Kang Mu... 1596 A.D. Peking, China: Dept. of 

Pharmacology, Peking Union Medical College. xi + 106 p. In 
collaboration with the Peking Laboratory of Natural History. 
[39 soy ref. Eng; chi]
• Summary: References related to soybeans are given in 
the chapter on Leguminosae under the genus Glycine on p. 
A.I.30. References are given for the soybean (ta tou or huang 
ta to), the wild soybean (pai tou), soy bean sauce (chiang), 
bean curd (tou fu [tofu]), bean ferment (tou huang), bean 
relish (ta tou ch’ih [fermented black soybeans]), and bean 
sprouts (ta tou huang chüan).
 Also discusses kudzu (ko, 1: #372 “Pueraria hirsuta 
Schneid.”), which is reported to grow in the provinces 
of Chihli, Shantung, Kiangsi, Kwangtung, Chekiang and 
Hupeh. Address: 1. Prof. and Head of; 2. Asst. of. Both: Dep. 
of Pharmacology, Peking Union Medical College, Peking, 
China.

1790. Rossem, C. van. 1927. De samenstelling van 
de belangrijkste plantaardige voedingsmiddelen van 
Nederlandsch-Indië [The composition of the most 
important foods of plant origin in the Netherlands Indies]. 
Mededeelingen van het Algemeen Proefstation voor den 
Landbouw No. 24. 76 p. [4 soy ref. Dut; eng]
• Summary: Information on the composition of the soybean 
(including black soybeans) is given on pages 17-19 (which 
are specifi cally about the soybean, Glycine Max Merr.; 
Glycine soja S. & Z., Mal. [Malay]: kedele), 66, 68, and 72.
 Page 70 states that the physiological heat from 
combustion (in calories) of 100 gm of air-dried soy-beans 
is 369 calories ± 5.6 calories, and that of moisture-free 
soybeans is 423 calories ± 6.3 calories. On page 76 is an 
English-language summary. Address: PhD, Hoofd van het 
Scheikundig Laboratorium.

1791. Rubner, Max. 1928. Verdaulichkeit von mit Eiweiss 
angereichertem Roggenbrot [Digestibility of protein-
enriched rye bread]. Medizinische Welt (Die). Sonderabdruck 
2(1):4-6. Jan. 7. [Ger]
• Summary: Nitrogen balance experiments conducted on 
human beings (at the Physiological Institute of the University 
of Berlin, at the request of Promonta G.m.b.H., Hamburg) 
using bread that was fortifi ed with specially prepared, 
defatted soy fl our showed it to be an acceptable, nutritious 
food. The soy fl our gave the bread a much longer shelf life. 
Mentions Haberlandt’s early efforts to introduce the soybean 
to Germany. Address: Berlin.

1792. Miller (The). 1928. The soya bean. 53(2555):832. Jan. 
9.
• Summary: Based on a publication by Messrs. Kelly & Co., 
Ltd. of Liverpool concerning soybean production and uses. 
Address: England.

1793. Horvath, A.A. 1928. Soybean feeding and blood 
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calcium. Japan Medical World 8(1):1-5. Jan. 15. [32 ref]
• Summary: “It is a general belief that soybeans are poor in 
calcium. This belief is supported by Forbes (1909), Osborne 
and Mendel (1917), Adolph (1922) and others.” Yet various 
chemical analyses show that the soybean seed contains about 
0.25% of calcium oxide, which is higher than most foods, 
including whole cow’s milk. Rabbits were fed a diet of raw 
yellow soaked soybeans for 4 weeks, and of other soybean 
preparations (“sprouted soybeans” and “soybean curd” made 
with calcium sulfate) given for three weeks more. The blood 
calcium level generally fell. Possible reasons for this are 
discussed.
 “In China the black soybean has been used for feeding 
animals since ancient times and is thought to be more 
suitable than the yellow variety. It is known that the black 
variety contains much less fat than the yellow soybean.”
 Note: This is the earliest English-language document 
seen (Jan. 2013) that uses the term “sprouted soybeans” (or 
“sprouted soybean”) to refer to soy sprouts. Address: Dep. of 
Medicine, Peking Union Medical College, Peking, China.

1794. Szanto, Josef. 1928. Das Sojamehl in der Diaet 
der Zuckerkranken [Soy fl our in the diet of diabetics]. 
Therapie or Therapia (Budapest, Hungary). Jan. 3 p. 
German translation in: L. Berczeller. 1928. Publications on 
Berczeller’s Soy Flour. Vol. I. 3 p. [Hun; Ger]*
• Summary: Contains recipes. Address: Hungary.

1795. Tso, Ernest. 1928. The development of an infant 
fed eight months on a soybean milk diet. Chinese J. of 
Physiology 2(1):33-40. Jan. [9 ref. Eng; chi]
• Summary: “Soybean milk is a native food used in certain 
parts of the country (China) as a morning beverage but 
is little used as a part of the diet for children. Its nutritive 
properties as a food for young infants are practically 
unknown. The following report of a more or less successful 
attempt to feed an infant six weeks of age for eight months 
on a soybean milk diet is therefore of interest from both the 
economical and the physiological standpoints. Soybean milk 
is fi ve to ten times cheaper than cow’s milk.”
 Describes exactly how the soybean milk was made and 
the protocol of the experiment, including feeding history, 
physical development, Roentgen-ray (x-ray) examinations, 
other clinical data, and metabolism experiment. During the 
8 months, the child received daily 600 to 800 cc soybean 
milk containing 50-70 gm cane sugar and 0.1% NaCl [table 
salt]. At various times this diet was supplemented with other 
foods, including one half to one yolk of an egg, cod liver oil 
(10-20 cc daily), and orange juice (5-10 cc daily).
 “This experiment is perhaps the fi rst demonstration that 
an infant can be successfully fed through the perilous period 
of the fi rst few months of life on a diet which contains no 
mammalian milk.” However the author found signs of rickets 
in an infant fed solely on soy bean milk.

 Figures show: (1) Graph: The buffer value of soybean 
milk; it is midway between that of human milk and cow’s 
milk. (2) Graph: Weight of baby fed soy from 1 to 44 weeks 
of age compared with Holt’s average weight curve for 
several hundred breast fed babies. The soy weight is always 
lower than the milk weight. (3) Photo of baby Yao at age 
9½ months. Address: Div. of Pediatrics, Dep. of Medicine, 
Peking Union Medical College, Peking [China].

1796. Webster, James E. 1928. Nitrogen metabolism in the 
soy bean. Plant Physiology 3(1):31-43. Jan. [15 ref]
• Summary: Analyses of high-nitrogen and low-nitrogen 
series of soya-bean cultures showed that, in general, the 
variations of the various types of nitrogen compounds in 
the roots, leaves, and stems of any particular series are 
similar. Leaves, stems, or seeds do not appear to draw on the 
nitrogen reserve of the roots. Amino-acids having amide-
groupings are no more important than other amino-acids in 
protein metabolism, although amide-nitrogen may be one of 
the most soluble storage forms. Ammonia is the fi rst and last 
product of plant metabolism. The various forms of nitrogen 
fl uctuate daily. Address: Dep. of Agricultural Chemical 
Research, Oklahoma Agricultural and Mechanical College, 
Stillwater, Oklahoma.

1797. Morison, C.B. 1928. Lima bean bread. Journal (The): 
American Bakers Association and American Institute of 
Baking (Chicago) 1(2):16-18. Feb. 15. [3 ref]
• Summary: “Dr. W.D. Sansum, of the Potter Metabolic 
Clinic, Santa Barbara, California, has called attention to the 
application of lima bean fl our for correcting acid diets as 
follows:... In the severe forms of this type of acidosis (acid 
ash type) and especially those associated with high blood 
pressure and its applications, basic or alkaline diet menus 
should be used... In the past we have used soy bean muffi ns, 
but patients as a rule soon tire of them. We believe we have 
found a solution of this diffi culty in lima bean fl our, which 
has been developed for us to a high degree of fi neness by 
the California Lima Bean Growers Association of Oxnard, 
California. The lima bean is the most alkaline food known, 
containing 41.65 points of alkalinity. It is so alkaline that we 
believe that wheat fl our, having an acidity of 9 points, may 
be safely mixed with it. Muffi ns, pancakes, or waffl es may 
be made by using equal parts of lima bean fl our and white 
fl our. Our bakers have recently developed an excellent bread 
using: Whole wheat fl our–2 parts. Lima bean fl our 1 part, 
together with raisins, nuts, yeast...”
 Three samples of “lima bean bread” were sent to the 
Institute. Their composition was analyzed. One sample, in 
external appearance, resembled a fruit cake.
 Tables show: (1) Composition of 3 samples of lima bean 
bread as received and calculated to dry basis. This “bread 
contains comparatively high amounts of crude fat.” (2) 
Amounts of base-forming and acid-forming elements in lima 
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beans (based on Sherman & Gettler 1912). (2) Percentage of 
base-forming and acid-forming elements in lima bean bread 
(3 samples). (4) Excess of base-forming elements in lima 
bean bread.

1798. Quartaroli, A. 1928. Sulla questione del rame come 
componente normale delle pinate [On the question of 
copper as a normal component of plants]. Annali di Chimica 
Applicata (Rome) 18(2):47-63. Feb. [4 ref. Ita]
• Summary: Manganese: In the ten soy bean varieties tested 
for iron, the manganese content of the plant ranged from 
21 to 41 mg/kg (dry weight basis), average 28 mg/kg. The 
manganese content of the bean was 12.6 mg/kg.
 Copper: The copper content was 21.75 mg/kg (air-dry 
basis).
 Peanuts contain the following amounts of manganese 
(dry basis): 8.51 mg/kg in the kernel, and 15.40 mg/kg in 
the shell. Address: Laboratorio di Chimica del R. Istituto 
Tecnico, Pisa, Italy.

1799. Vitale, Luigi. 1928. Il latte di soja [Soymilk]. Rassegna 
Internazionale di Clinica e Terapia (Naples) 9(3):180, 183-
86, 189-92. March 31. [Ita]
• Summary: Includes a discussion of the value of soymilk in 
infant feeding.
 Note: The Journal of the American Medical Association 
(23 June 1928, p. 2068) summarized this article as follows: 
“Vitale extols the soy bean from the agricultural standpoint, 
as it requires little cultivation, thrives on mediocre soil, 
stands a drought well, and enriches the soil with atmospheric 
nitrogen. As a food, it is perfectly harmless, and differs 
from other legumes in that it constitutes a complete food, 
containing proteins, carbohydrates and fats, also vitamin B. 
In China, and in other countries of Asia, soy bean milk has 
been used extensively since remote times in the feeding of 
children. If prepared under proper conditions of cleanliness 
soy bean milk is a wholesome food. It keeps better than 
animal milk, although it also has a rich microfl ora.” Address: 
Frattamaggiore (Napoli/Naples), Italy.

1800. Anderson, William E.; Mendel, Lafayette B. 1928. The 
relation of diet to the quality of fat produced in the animal 
body. J. of Biological Chemistry 76(3):729-47. March. [11 
ref]
• Summary: The authors developed a method for studying 
the infl uence of food upon the entire body fat. Rats were fed 
a food mixture in which 40% of the calories were in the form 
of skimmed-milk powder and 60% in the form of food fat 
to be tested. The higher the iodine number of the food fat, 
the higher the iodine number of the corresponding body fat. 
Thus when rats were fed 60% of their total calories in the 
form of soy bean oil (iodine number 132.2, the highest of the 
oils fed), the iodine number of the rats’ body fat was 122.5 
(also the highest). The rats were also fed Crisco, peanut oil, 

and other oils. Address: Lab. of Physiological Chemistry, 
Yale Univ., New Haven, Connecticut.

1801. Bacharach, A.L. 1928. The growth-promoting 
properties of vitamin D. Quarterly J. of Pharmacy and Allied 
Sciences (London) 1(1):49-60. Jan/March. [11 ref]
• Summary: Animal feeding tests showed that unhardened, 
refi ned soya bean oil is a good source of vitamin A, but not 
of vitamin D. The process of hardening [hydrogenation] has 
a destructive effect on the vitamin A, though the destruction 
is perhaps not complete.
 The author concludes by expressing his gratitude “to 
Messrs. J. Crosfi eld & Sons, Warrington, and especially 
to their Chief Chemist, Dr. C.W. Moore, for the various 
supplies of soya bean oil used for these experiments and 
for the information about the hardening of oils...” Address: 
Glaxo Research Lab.

1802. Grey, Egerton Charles. 1928. The food of Japan. 
Geneva: League of Nations, Health Organisation. 161 p. 
May. Index. 24 cm. [82 ref. Eng; fre]
• Summary: Detailed information and analysis. Contents: 
Preface. 1. Quantity of food in Japan: Exports, imports, 
production and consumption of food in Japan in the year 
1925. 2. Quality of food in Japan: Defi nition of quality. 
3. Distribution of food in Japan: Natural and artifi cial 
distribution. 4. Chemical composition of Japanese foods as 
consumed: Methods of analysis. 5. Chemical composition 
of Japanese food as purchased. Appendices: I. Literature 
relating to the chemical and physical properties of the food 
of Japan, with list of authors. II. Food materials and the 
plants and animals serving as sources of food in Japan.
 The Preface begins: “This work... was carried out in the 
Imperial Institute of Nutrition, Tokyo (director, Dr. Tadasu 
Saiki). It comprises statistical data relating to the food 
supply of Japan and analytical data derived from the writer’s 
personal examination of the food materials.”
 Table 7 (p. 25) shows the amounts of major foods 
consumed in Japan. The percentage of the total food 
consumed is: Rice 50.83%, barley 10.15%, potatoes 8.63%, 
wheat 6.63%, soy bean 4.76%, other beans 3.71%, other 
cereals 3.24%, fi sh 1.72%, seaweed 1.23%.
 On page 54, the author discusses the “Alkalinity of the 
ash [of foods]. This fi gure is of considerable importance as 
indicating the capacity of the food material to produce alkali 
in the body.” On pages 61-111 the author lists the nutritional 
composition of all major Japanese foods, grouped by food 
type: 1. Cereals and cereal products. 2. Legumes, pulses, 
and legume products. 3. Roots, greens, and other vegetables. 
4. Mushrooms and seaweeds. 5. Fruits, nuts, and seeds. 
6. Vegetable oils. 7. Other vegetable products. 8. Dairy 
products. 9. Eggs. 10. Meat and animal fat. 11. Fish. 12. 
Condiments, beverages, etc. The name of each food is given 
in both English and French, usually with a brief explanation.
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 In a table (p. 65-69), in category “II. Legumes, pulses, 
and legume products,” the section titled “Fresh legumes” 
includes (p. 64-65): Edamame (Soy bean in pod) = Fève de 
soya en cosse. The section titled “Dry legumes (pulses)” 
includes (p. 64-67): Azuki (Small red bean) = Petit haricot 
rouge. Dainagon (Small red bean) = Petit haricot rouge Ao 
daizu (Soy bean [with green seed coat]) = Fève de soya. 
Kuro daizu (Black soy bean) = Fève de soya noire. Shiro 
Daizu (White soy bean) = Fève de soya blanche. Rakkasei 
(Pea nut) = Pistache de terre.
 The section titled “Bean products” includes (p. 66-69): 
Aburage (Fried-bean curd) = Pâte de haricots frite. Aka 
miso (Soy-bean paste) = Pâte de fèves de soya. Gammodoki 
(Fried-bean curd) = Pâte de haricots frite avec mixture 
d’algues marines. Kinako (Soy-bean powder) = Poudre de 
fèves de soya. Kori dofu = Pâte de haricots séchée. Namaage 
(Fried-bean curd) = Pâte de haricots frite. Natto (Fermented 
soy bean) = Fève de soya fermentée. Sarashian (Red-bean 
powder) = Poudre de haricot rouge [Sarashi-an from azuki 
beans]. Shiro miso (White soy-bean paste) = Pâte blanche de 
fève de soya. Tofu (Soy-bean curd) = Pâte de fèves de soya. 
Tofu kasu (Soy-bean residue) [okara] = Déchets de fèves de 
soya. To nyu (Soy-bean milk) = Lait de fève de soya. Yuba.
 Note 1. This is the earliest English-language document 
seen (Nov. 2014) that contains the word gammodoki (spelled 
that way) which refers to deep-fried tofu burgers, or that 
contains the word namaage, which refers to deep-fried tofu 
cutlets.
 Also: Mushrooms and seaweeds includes (p. 73-75): 
Arame, Asakusanori [Asakusa nori], aonori, hijiki, kanten, 
kombu, mozuku, ogonori, tororo kombu, wakame. Fruits, 
nuts and seeds includes (p. 77): Asanomi (Hemp seed), 
Goma (sesame, white and black). Vegetable oils includes (p. 
79): Daizu yu (Soy bean oil) = Huile de fève de soya.
 Condiments includes (p. 92-93): Hamana natto 
[fermented black soybeans]. Kiriboshi (Dried daikon). 
Misozuke [miso pickles]. Narazuke. Shoyu [soy sauce]. 
Takuan (Pickled radish). Umeboshi (pickled plum) = Prune 
confi te. Beverages includes (p. 92-93): Amazake. Mirin 
(fermented rice). Sake (Rice wine).
 For each food, the following values are given in 
both English and French: Water, protein (N x 6.25), fat, 
carbohydrate, ash, calories, alkali value, total nitrogen, 
water-soluble nitrogen, phosphoric acid (anhydrous), sodium 
chloride (salt), water-soluble ash, water-insoluble ash, 
alkalinity due to soda and potash, alkalinity due to lime and 
magnesia, calcium oxide, ferric oxide, factor for converting 
to dry food.
 Note 2. In Japan, the typical person is well aware of 
which foods are alkaline (arukari-sei) and which are acidic 
(san-sei). The alkaline foods are generally considered more 
healthful and health-protecting. For the alkaline values given 
by Grey for many basic Japanese foods, see SoyaScan Notes. 
1991. Sept. 20.

 Note 3. This is the earliest English-language document 
seen (March 2009) that uses the term “soy-bean paste” to 
refer to miso.
 Note 4. This is the earliest English-language document 
seen (June 2009) that uses the term “Edamame” to refer to 
[green] soy beans in their pods.
 Note 5. This is the earliest English-language document 
seen (April 2013) that uses the term “kori dofu” to refer to 
dried-frozen tofu.
 Note 6. This is the earliest English-language document 
seen (Dec. 2006) that uses the term “pickled plum” to refer 
to umeboshi salt plums.
 Note 7. This is the earliest English-language document 
seen (Nov. 2011) that uses the term “Hamana natto” to refer 
to fermented black soybeans. Address: M.A., D.Sc., F.I.C., 
M.R.C.S., etc.

1803. Hunt, Caroline L. 1928. Good proportions in the diet. 
Farmers’ Bulletin (USDA) No. 1313. 22 p. May. Original ed. 
March 1923.
• Summary: This bulletin is almost identical to the March 
1923 edition, reprinted with only slight changes, but not 
considered a “revised edition.” Address: Associate Specialist 
in Food and Nutrition, Bureau of Home Economics.

1804. Goldberger, Joseph; Wheeler, G.A.; Lillie, R.D.; 
Rogers, L.M. 1928. A study of the blacktongue-preventive 
action of 16 foodstuffs, with special reference to the identity 
of blacktongue of dogs and pellagra of man. U.S. Treasury 
Department, Public Health Reports 43(23):1385-1454. June 
8. [1 ref]
• Summary: The section titled “Soy bean” (p. 1400) begins: 
“In 1918 Goldberger and Tanner (1925) studied the pellagra-
preventive value of the dry soy bean and found that pellagra 
developed in several patients notwithstanding that they had 
daily ingested what was regarded as a liberal daily quantity, 
approximately 85 grams (3 ounces), as a supplement to the 
diet of the institution in which the study was made. This 
experience in the human disease suggested the desirability 
of testing the preventive action of this legume in the canine 
disease. This was accordingly done very early in our study of 
experimental blacktongue. In that test the experimental diet 
used (No. 110, the composition of which is shown in Table 
7) was a simplifi ed replica of the soy bean supplemented diet 
that had failed in the prevention of pellagra in the above-
mentioned study of Goldberger and Tanner. The result of 
that test, using three dogs as test animals, duplicated the 
experience in the human disease; it failed of any indications 
of blacktongue-preventive action.
 “The quantity of soy beans included in the diet used in 
that experiment appearing to us as relatively large, the frank 
failure in black-tongue prevention seemed conclusive. But, 
as our investigations proceeded, we came increasingly to 
feel that the action of a larger quantity of this legume should 
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be studied before fi nal conclusions as to preventive potency 
could properly be drawn. Accordingly, we have quite 
recently tested the preventive action of the soy bean anew as 
shown in the following experiment:”
 Experiment 6, using 5 test dogs, is described in detail 
(p. 1400-03). “Results and conclusions:” It is not possible 
to state, on the basis of the various trials, that the soy bean 
contains a principle that can prevent pellagra. Address: U.S. 
Public Health Service.

1805. Cooper, Lenna Frances; Barber, Edith M.; Mitchell, 
Helen S. 1928. Nutrition in health and disease for nurses [1st 
ed]. Philadelphia & London: J.B. Lippincott. viii + 574 p. 
June 20. Illust. Index. 21 cm. [37 ref]
• Summary: In June 1928, J.B. Lippincott published two 
books that were very similar. This one, titled Nutrition in 
Health and Disease for Nurses, is 28 pages longer. The 
contents of the two books appear to be identical, except in 
this book: (1) Facing the title page is a list of 20 books and 
their authors in the series “Lippincott’s Nursing Manuals.” 
(2) The words “Lippincott’s Nursing Manuals” appear across 
the top of the title page. (3) The Preface is different and half 
a page longer. It begins: “Long association with medical 
institutions both a dietitians and as teachers of dietitians and 
nurses...”
 (4) The order of the parts in the Appendix is slightly 
different: 1a. Table of approximate relative food values. 
Reference books and magazines (bibliography). 1b. Table 
of values of food materials in common measurements. 1c. 
Table: Nutritive value in grams per 100 grams of food. 1d. 
Table of 100 calorie portions of foods.
 (5) Right after the last appendix is a long section (p. 
528-54) titled “Suggestions to teachers: To the instructor of 
dietetics.” It begins: “For a number of years the American 
Dietetic Association has coöperated with the Committee on 
Education of the National League of Nursing Education on 
the problems of the course of study in dietetics for nurses’ 
training schools.” (6) On page 555 is another, somewhat 
different page of “Reference books and magazines” 
(bibliography). The index of each book appears identical.
 This is the only edition of this book, although it did go 
through several printings. Nutrition in Health and Disease 
went through many editions.
 Also discusses Acid-base balance (with a large table) (p. 
34-38). Fats in the diet (“There are numerous vegetable oils 
obtained from seeds namely, cottonseed oil, cocoanut oil, 
corn oil, olive oil, and peanut oil. These oils are sometimes 
hydrogenated,...” p. 72). Proteins (incl. incomplete 
proteins, p. 73-79). Chinese dietary habits (“The soy bean 
is grown abundantly and some thirty or more products are 
manufactured from it.” p. 124). Cost of food: Meat and dairy 
foods (Meat “is one of the most expensive of our foodstuffs” 
p. 133-35). Public health and the food supply: The federal 
“Pure Food Law, or the Food and Drugs Act, passed in 1906” 

designed “to protect its citizens against frauds, adulteration 
and deterioration.” The second federal food law of 1906, 
made operative under the Bureau of Animal Industry, USDA, 
provides for the examination of all animals intended for 
slaughter and an examination by a federal inspector of the 
carcasses of animals slaughtered (p. 143-49). Milk (Begins: 
“’A quart of milk a day for every child and a pint for every 
adult’ should be the rule...” p. 214-15). Eggs, cheese and 
other dairy products are viewed as valuable foods (p. 223-
25). Meat (“The per capita consumption of meat is very 
large in this country, a condition which can be traced to the 
generous supply [of game] which was available during the 
pioneering days” [and early patterns of meat consumption in 
England]. “Lamb is the meat of the immature sheep. Mutton 
is the meat of the mature animal.” Pork is relatively cheap 
but “contains more fat than any other meat.” p. 230-37). 
Diet in gout and arthritis (incl. uric acid and purines. A table 
shows the 16 foods with the highest content of purines, p. 
352-53). Diet in diabetes mellitus (“Joslin is confi dent that 
overeating resulting in obesity is the chief predisposing cause 
of this disease.” “13. There are several standard soya bean 
fl ours on the market which may be purchased through local 
dealers. Soya bean fl our may be prepared at home by buying 
soya beans and grinding them in a feed mill, or a small hand 
mill” p. 356-67). One chapter is titled “Meatless luncheon 
dishes” (recipes, p. 456-59). This chapter begins: “It is 
generally agreed that the average American diet contains 
too much meat. This has given rise to the introduction of 
more and more meat substitutes, including combinations 
of legumes, nuts, cheeses and eggs. The nurse should 
familiarize herself with these recipes and be prepared to 
serve various dishes of this type as often as possible in the 
place of the too often used meat.
 “While cheeses and eggs are considered separately here, 
it should be remembered that they are important as meat 
substitutes. The following are typical recipes.”
 Reference books and magazines (p. 528). Address: 1. 
Food Director, Univ. of Michigan; formerly Dean of School 
of Home Economics, Battle Creek College; Supervising 
Dietitian, U.S. Army 1918-1919; 2. Writer and consultant, 
food and nutrition; editor, food column, New York Sun; 3. 
PhD, Prof. of Nutrition, Battle Creek College; Director of 
Nutrition Research, Battle Creek Sanitarium.

1806. Bonstedt, Kurt. 1928. Ueber einige Sterine des 
Pfl anzenreichs [On some sterols from the plant kingdom]. 
Hoppe-Seyler’s Zeitschrift fuer Physiologische Chemie 
176:269-81. June 21. [3 ref. Ger]
• Summary: Among the plant sterols, the so-called 
“Sitosterol” has the most widespread distribution. It is 
very similar to cholesterol and is considered an isomer 
of cholesterol. The aim of the present work is to further 
investigate the relationships between these two sterols.
 For that which is available to me as the starting material, 
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raw phytosterol from soybean oil, I want very much to 
thank Hansa-Muehle G.m.b.H. of Hamburg. It was treated 
after that specifi ed method of Windaus and Hauth (2) and 
could–however only after performing the bromination 
twice–achieve separation of stigmasterol and sitosterol. The 
stigmasterol content was determined to be about 25% (3). 
Address: Aus dem Allgem. Chem. Universitaetslaboratorium 
Goettigen [Germany].

1807. Cooper, Lenna Frances; Barber, Edith M.; Mitchell, 
Helen S. 1928. Nutrition in health and disease [1st ed]. 
Philadelphia, Pennsylvania: J.B. Lippincott. viii + 546 p. 
June. Illust. (102). Index. 21 cm. [37 ref]
• Summary: This is the fi rst edition of this classic text–the 
most important book Lenna Cooper ever wrote. As of 1984 
this book had been in print for 56 years and had sold more 
than a million copies (Source: New York Times obituary of 
Helen S. Mitchell). Note also that both Lenna F. Cooper 
and Helen S. Mitchell were from Battle Creek, Michigan, a 
Seventh-day Adventist town dominated by the principles of 
vegetarianism and abstinence from alcohol and tobacco.
 The USDA National Agricultural Library in Beltsville, 
Maryland, has by far the best collection of the many editions 
of Nutrition in Health and Disease.
 Contents: Preface (which begins: “The aim of every 
homemaker is to keep her family in good health–positive 
good health”). Acknowledgments. Part I: Principles of 
nutrition. 1. Nutrition and the health program. 2. Summary of 
digestion and absorption. 3. Water and cellulose. 4. Minerals. 
5. Vitamins. 6. Carbohydrates. 7. Fats. 8. Proteins. 9. Energy 
metabolism. 10. Food value determinations. 11. Feeding of 
normal children. 12. Diet in old age. 13. Foods of the foreign 
born. 14. Cost of food. 15. Public health and the food supply.
 Part II: Food selection. 16. The development of cookery 
and the service of food. 17. Menu planning and hospital 
dietaries. 18. Beverages. 19. Fruits. 20. Vegetables. 21. 
Cereals. 22. Salads. 23. Milk. 24. Eggs, cheese and other 
dairy products. 25. Meats and poultry. 26. Soups and gelatin. 
27. Fish and shellfi sh. 28. Nuts and legumes. 29. Leavening 
agents, batters and doughs. 30. Desserts.
 Part III: Diet in disease. 31. Diet in gastric disorders. 
32. Diet in gastric disorders (continued). 33. Diet in diseases 
of the intestines. 34. Diet in diseases of the liver and biliary 
tract. 35. Diet in cardio-vascular-renal diseases. 36. Diet 
in diseases of the blood. 37. Diet in fevers and infections. 
38. Diet in overweight and underweight. 39. Diet in gout 
and arthritis. 40. Diet in diabetes mellitus. 41. Diet during 
pregnancy and lactation. 42. Artifi cial feeding of infants. 43. 
Malnutrition. 44. Diets before and after surgical operations.
 Part IV: Cooking for the sick and convalescent. 
Introduction. 45. Beverages. 46. Cereals and gruels. 47. 
Toasts. 48. Breads. 49. Soups and broths. 50. Meats and 
poultry. 51. Fish and shellfi sh. 52. Meat substitutes. 53. Eggs 
and cheese dishes. 54. Gravies and sauces. 55. Vegetables. 

56. Salads and salad dressings. 57. Frozen desserts. 58. 
Gelatin desserts. 59. Miscellaneous desserts.
 Appendix. 1a. Table of approximate relative food 
values. 1b. Table of values of food materials in common 
measurements. 1c. Nutritive value in grams per 100 grams of 
food. 1d. 100 calorie portions of foods. 2. Reference books 
and magazines (bibliography).
 This important early work on scientifi c nutrition is not 
vegetarian; the word “vegetarian” does not even appear in 
the index. It is addressed more to homemakers than to trained 
nurses; the homemaker “is an all the year round nurse, in the 
new sense of the word–as an enlisted volunteer in the war 
against disease” (p. iii).
 Soy is mentioned as follows: Soy in Chinese cooking, 
p. 124-25. Soya fl ours, p. 366-67. Also p. 364, 510, 518. 
Address: 1. Food Director, Univ. of Michigan; formerly 
Dean of School of Home Economics, Battle Creek College; 
Supervising Dietitian, U.S. Army 1918-1919; 2. Writer and 
consultant, food and nutrition; editor, food column, New 
York Sun; 3. PhD, Prof. of Nutrition, Battle Creek College; 
Director of Nutrition Research, Battle Creek Sanitarium.

1808. Hackleman, J.C.; Sears, O.H.; Burlison, W.L. 1928. 
Soybean production in Illinois (Continued–Document 
part II). Tables, fi gures, and photos. Illinois Agricultural 
Experiment Station, Bulletin No. 310. p. 465-531. June. [26 
ref]
• Summary: Tables: (1) Comparisons for a ten-year period 
of the yields of corn and soybeans on the standard plots in 
the south-central rotation, University South Farm, Urbana. 
(2) Comparison of yields of cowpeas and soybeans on the 
university experiment fi elds at Unionville and Oquawka 
in the extreme southern and western parts of Illinois. (3) 
Comparative response of red clover and soybeans to soil 
treatment on dark-colored silt loam soils. (4) Infl uence 
of soybeans on yield of corn in a rotation of corn, corn, 
corn, and soybeans, south-central rotation. (5) Infl uence 
of soil treatment on yields of soybean hay, University 
Experiment Fields. (6) Infl uence of soils treatment on 
yields of soybean seed, University Experiment Fields. (7) 
Effect of inoculation on composition and yield of Manchu 
soybeans, University Farm, Urbana, 1924. (8) Number of 
nodules on two varieties of soybeans grown on limed and 
unlimed plots, University South Farm, Urbana, 1925. (9) 
Effect of space between rows on yields of soybean hay 
and seed crops, University South Farm, Urbana. (10) Yield 
of corn in corn and soybean companion crop experiment, 
University Farm, Urbana. (11) Yield of corn and of 
soybeans in corn and soybean companion crop experiment, 
University Farm, Urbana. (12) Total digestible nutrients, 
digestible crude protein, and net protein produced per acre 
by corn and soybeans as companion crops, University 
Farm, Urbana. (13) Dekalb fi eld: Soybean seed production, 
annual yields of the different varieties and their percentage 
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ratings using Ito San as the standard for comparison. 
(14) Dekalb fi eld: Soybean seed production, comparable 
average yields of the different varieties using Ito San as 
the standard for comparison. (15) Dekalb fi eld: Soybean 
hay production, annual yields of the different varieties and 
their percentage ratings using Ito San as the standard for 
comparison. (16) Dekalb fi eld: Soybean hay production, 
comparable average yields of the different varieties, using 
Ito San as the standard for comparison. (17) Urbana fi eld: 
Soybean seed production in south-central rotation, annual 
yields of the different varieties and their percentage ratings 
using Ebony as the standard for comparison. (18) Urbana 
fi eld: Soybean seed production in south-central rotation, 
comparable average yields of the different varieties using 
Ebony as the standard for comparison. (19) Urbana fi eld: 
Soybean seed production in northwest rotation, annual yields 
of the different varieties and their percentage ratings using 
Ebony as the standard for comparison. (20) Urbana fi eld: 
Soybean seed production in northwest rotation, comparable 
average yields of the different varieties using Ebony as the 
standard for comparison. (21) Urbana fi eld: Soybean hay 
production in south-central rotation, annual yields of the 
different varieties and their percentage ratings using Ebony 
as the standard for comparison. (22) Urbana fi eld: Soybean 
hay production in south-central rotation, comparable 
average yields of the different varieties using Ebony as the 
standard for comparison. (23) Urbana fi eld: Soybean straw 
production in south-central rotation, annual yields of the 
different varieties and their percentage ratings using Ebony 
as the standard for comparison. (24) Urbana fi eld: Soybean 
straw production in south-central rotation, comparable 
average yields of the different varieties using Ebony as 
the standard for comparison. (25) Urbana fi eld: Soybean 
straw production in northwest rotation, annual yields of the 
different varieties and their percentage ratings using Ebony 
as the standard for comparison. (26) Urbana fi eld: Soybean 
straw production in northwest rotation, comparable average 
yields of the different varieties using Ebony as the standard 
for comparison. (27) Percentage composition of three 
nitrogenous concentrates.
 Figures (photos unless otherwise stated): (1) Map 
of Illinois showing the distribution of soybeans into four 
different production categories based on the percentage of 
total soybean acreage grown alone: (1) 0-20%. (2) 20-40%. 
(3) 40-60%. (4) 60-100%. Soybeans are grown alone mainly 
in the southern half of Illinois. The practice of planting 
soybeans with corn, then putting both mature crops into the 
silo, predominates in the dairy section of northern Illinois. 
(2) Well-selected seed is necessary for good results. A 
photo depicts various samples of seeds, some of which are 
in good condition while others are rotted, split, or cracked. 
(3) A thoroly inoculated soybean plant. Photo of a soybean 
plant’s roots, containing nodules. (4) Inoculating soybeans 
by the “muddy-water” method. (5) Drilling soybeans in a 

well-prepared seed bed. (6) Drilling four rows of soybeans 
at a time. (7) A rotary hoe breaking the crust that forms after 
rains. (8) The rotary hoe is also widely used in cultivating 
drilled soybeans. (9) Another tool for cultivating soybeans. 
The harrow may be used effectively provided the work is 
done frequently enough to kill each crop of weeds while 
in the seedling state. A light harrow can be used until the 
beans are 6 to 8 inches high. (10) Cultivating soybeans with 
a weeder. (11) Beet and bean cultivator used for soybeans. 
(12) Harvesting a good crop of Manchus with the combine. 
(13) Two and a half tons of excellent hay. (14) A thirty-
four bushel crop of Illinois on the university farm. (15) A 
promising crop of Manchus.

1809. Suzuki, Kozo; Misikawa, Tetsusaburo. 1928. Shôyu 
kasu no shôka shiken [Digestibility of ‘shoyu’ cake]. Nippon 
Chikusan Gakkaiho (Japanese J. of Zootechnical Science) 
3(1):28-33. June. [Jap; eng]
• Summary: “The composition of ‘Shoyu’ [soy sauce] cake 
is on an average as follows:
 “Moisture 53.6%
 “Crude protein 12 6%
 “Crude fat 13.7%
 “Crude fi bre 6.7%
 “Nitrogen-free extract 6.7%
 “Crude ash 6.7%
 “We have investigated to determine the digestibility 
coeffi cient of ‘Shoyu’ cake for sheep (Merino) and obtained 
the following results.
 “Digestibility coeffi cient for sheep.
 “Organic matter 59.43%
 “Crude protein 60.44%
 “Crude fat 83.09%
 “Crude fi bre 80.98%
 “Nitrogen-free extract 1.13%
 “It [sic] should be careful not to give too large amount 
of ‘Shoyu’ cake because about 60% of its crude ash is 
composed of common salt which may cause diarrhoea in the 
animal.” Address: Imperial Zootechnical Exp. Station, Chiba, 
Japan.

1810. Tadokoro, Tetsutarô; Yoshimura, Katsuji. 1928. On 
the differences in physico-chemical properties of various 
proteins in plant seeds. III. On the differences in the physico-
chemical properties of the different kinds of soy-bean 
proteins. J. of the College of Agriculture, Hokkaido Imperial 
University 20(5):355-362. June. (Chem. Abst. 22:3672). [2 
ref. Eng]
• Summary: The ash and phosphorus contents decrease, 
and the nitrogen content increases, in the order legumelin, 
glycinin, glutelin. The free amide-nitrogen decreases in the 
order glycinin, glutelin, legumelin. The melanin-nitrogen 
is highest in glycinin, the histidine-nitrogen in legumelin, 
and the lysine-nitrogen in glutelin. Glycinin is the most 
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highly condensed protein present. “Glycinin, which is the 
main protein of soy bean, has the highest pH value, greatest 
specifi c rotatory power, nitrogen, free amino and melanin 
nitrogen content. From these chemical properties, glycinin 
seems to be the most polymerized amongst these proteins.” 
This research was funded by the South Manchuria Railway 
Co. Address: Sapporo, Japan.

1811. Robin, V. 1928. La maladie de Düren [The Duren 
disease]. Revue Generale de Medecine Veterinaire 
37(439):353-63. July 15. [31 ref. Fre]
• Summary: The following is the fi rst page of an English 
translation in Soybean Research Council. 1951. The Duren 
Disease.
 Alimentary intoxications are usually observed in isolated 
cases which are due to the consumption of poisonous 
plants. Their identifi cation is generally made more or less 
easily through the careful examination of the contents of 
the digestive tract. These intoxications, however, can also 
have different aspects and give rise to confusion with certain 
bacterial diseases. It appears that under this latter guise 
alimentary intoxications now appear more frequently than 
previously because industrial products, particularly those of 
foreign origin, are more and more being used for the feeding 
of cattle.
 The study of such intoxications often presents 
considerable diffi culties because their clinical manifestations 
are complex and chemical as well as experimental studies are 
sometimes incapable of shedding light on the nature or even 
on the existence of a poison.
 It appears of interest to describe under this heading 
with some detail certain intoxications which have been 
reported in the last few years in foreign countries. Because 
of the numbers involved and the obscurity of their etiology 
such intoxications have preoccupied scientifi c circles, many 
papers have been devoted to them, and they have given rise 
to some heated controversy.
 In February 1923, Grebe, Unterhossel, and Eickmann 
(1) observed in the Rhine Province a disease which caused 
considerable losses among cattle. This disease was fi rst 
seen in the stables of the area of Duren and in the region of 
Coblentz, later it was encountered in a number of different 
localities particularly in the neighborhood of Aachen, of 
Neuwied, of Cologne, of Solingen, Essen, and Mulheim, etc. 
(2). Lately it has been observed by Fraenkel (3) and then 
by de Gier and von Straaten (4) in the Dutch Provinces of 
Limbourg and of Brabant and by Lange (5) in Bavaria.
 At the present time we do not have any records which 
permit to determine the number of losses incurred, but a 
few indications are suffi ciently suggestive: up to April 1924 
according to Frosch and Noller [Noeller] (6) there were 
more than 100 victims in the areas of Aachen, of Duren, of 
Neuwied and of Cologne. In September of the same year 
Lothes and Profe (7) estimated that in the region of the Rhine 

Province, 57 farms were affected with 362 cases of mortality. 
Finally in Holland the number of animals which have died 
has been put at 200.
 All observers are in agreement that the disease strikes 
preferably the young animals and particularly milch cows 
(98.5% of the affected animals). There is only a small 
tendency for the disease to spread itself within a herd. 
Ordinarily one or two animals are sick at the same time 
and the cases of death occur in intervals of 3 to 6 days. 
Furthermore the morbidity very often does not exceed 2 to 3 
animals per herd (10% in the mean).
 The symptomology, although somewhat variable, 
according to the descriptions furnished by different authors, 
can be summarized as follows: Address: Professeur a l’Ecole 
veterainaire d’Alfort, France.

1812. Tampa Bay Times (St. Petersburg, Florida). 1928. 
Soy beans as valuable food now possible: Old method 
of extracting oil replaced by new process. July 21. p. 15. 
Sunday.
• Summary: Soy beans which apparently grow almost 
anywhere in Florida where good farm land is found, can 
now be used for human food without fi rst extracting the oil. 
The new process has been perfected by Dr. L. Berczeller of 
Vienna, Austria, according to information received from the 
Jacksonville district offi ce of the United States department of 
commerce from its foodstuffs division. This news appears to 
offer the opportunity for a new Florida industry.
 Berczeller has patented a process which enables him to 
make a meal using the whole soy bean. Despite its high fat 
content, the meal “can be kept for over one year and has an 
agreeable taste.”
 “The various uses of soy meal in the foodstuffs 
industries, as enumerated by Dr. Berczeller, are as follows” 
Bread, up to 10 per cent; rolls, up to 16 per cent; paste 
goods [pasta], up to 20 per cent; cakes, biscuits, up to 25 per 
cent; sausages, up to 50 per cent; health and child’s fl our, 
according to the quantity desired; preparations for diabetes 
patients, especially bread, zwieback, cakes, etc; special foods 
for invalids; cocoa, up to 60 per cent; chocolate, up to 50 per 
cent;...”
 “When added to wheat bread, soy meal has the property 
of keeping wheat bread in a fresh condition for a longer time 
than when made solely with the ordinary fl our.
 Also discusses: Uses in the Kitchen.
 “Making Soy Flour: Last fall a company was formed 
in London to make soy fl our by the Berczeller process, 
according to Assistant to Assistant Trade Commissioner 
Frank Messenger.
 “At the British industries fair there were on exhibition 
various products made from the Berczeller process... The 
products on display were not made from the soy fl our 
exclusively.”
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1813. Powell, Maude N. 1928. Diet of coolies in Changsha. 
Chinese J. of Physiology, Report Series No. 1. p. 129-33. 
July. Issue title: Metabolism. [7 ref. Eng; chi]
• Summary: During May, 1924, the diet of 63 coolies 
employed by the Hunan-Yale Hospital at Changsha, Hunan, 
was studied. Table 1 shows the percentage composition of 
foods used by coolies in Changsha, China. These include: 
“Yellow bean sprouts (whole)” [soy bean sprouts], and “Soft 
bean curd” (toufu nao; literally “tofu brains”). The average 
diet contained 3,008 calories, 67.1 gm protein, 27.2 gm fat, 
and 604.9 gm carbohydrates. The average weight of the men 
was 54.66 kg (120 lb). “This would give 55 calories per kg 
as against 40 calories per kg in the West. The larger intake 
is believed to be due to the low coeffi cient of digestibility of 
rice which constitutes the bulk of the diet.” Address: Dep. of 
Biochemistry, Hunan-Yale College of Medicine, Changsha, 
China.

1814. Rewald, Bruno. 1928. Ueber den Phosphatidgehalt der 
Organe bei Verfuetterung grosser Mengen von Phosphatiden 
[On the phosphatide content of the organs after the feeding 
of large amounts of phosphatides]. Biochemische Zeitschrift 
198(1-3):103-11. July. [3 ref. Ger]
• Summary: The soybean, soybean oil, and soya 
phosphatides are mentioned. When large amounts of 
phosphatides are fed for a long time, an average of 90% 
are reabsorbed through the stomach and intestinal tract. 
After months of administering phosphatides, a distinct 
accumulation takes place in the most important organs, 
especially in the brain, kidney, and liver. The blood also 
shows a considerable increase in phosphatides. Address: 
Hamburg, Germany.

1815. Wu, Hsien. 1928. Nutritive value of Chinese foods. 
Chinese J. of Physiology, Report Series No. 1. p. 153-86. 
July. Issue title: Metabolism. [7 ref. Eng; chi]
• Summary: The nutritive value of many Chinese foods 
(water, protein, fat, ash, crude fi ber, carbohydrate, calories) is 
given (with the English name, scientifi c name, and name in 
Chinese characters), including the following: wheat gluten, 
sesame seed (p. 155), yellow soy bean, black soy bean 
(large or small), green soy bean, soy bean sprout (yellow 
or green), soy bean fl our, soy bean curd, soy bean dregs 
[okara], bean curd (doufu-gan, boiled in salt and spices and 
partially dried), oil skin ([yuba], from boiled soy bean milk), 
bean curd skin ([yuba], dried, or rolled like bamboo), soft 
bean curd, soy bean milk (p. 156), smoked bean curd, sheet 
bean curd, fermented bean curd, pickled bean curd, soy bean 
(fresh) (Characters: hair + bean = mao tou), wild soy bean, 
red gram bean (red small bean, Phaseolus mungo [azuki 
bean], p. 157), cucumber pickled in soy bean paste (p. 175).
 Condiments: Thick soy bean paste, thin soy bean paste, 
fermented soy bean, fermented bean (dried), thin soy bean 
sauce (white), thick soy bean sauce (white), thin soy bean 

sauce (black), thick soy bean sauce (black), soy bean sauce 
(“chemical”), sweet fl our paste (p. 176).
 Table 4 (p. 180) gives the calcium, phosphorus, and 
iron content of some Chinese foods in percentages of edible 
portion, including the following: Wheat gluten, job’s tear, 
yellow soy bean, black soy bean, red gram bean [azuki], 
green soy bean (fresh), soy bean fl our, soy bean milk, bean 
curd (Southern style and Northern style).
 Table 5 (p. 182) lists foods as sources of vitamins A, 
B, C, or D, including the soy bean (an excellent source of 
vitamin B).
 Note 2. This is the earliest English-language document 
seen (April 2013) that uses the term “doufu-gan” (or “doufu 
gan”) to refer to Chinese-style fi rm tofu. Address: Dep. 
of Biochemistry, Peking Union Medical College, Peking, 
China.

1816. Stresow, -. 1928. Eine eigenartige Futtervergiftung 
[An unusual type of feed poisoning]. Berliner Tieraerztliche 
Wochenschrift 44(35):577. Aug. 31. [Ger]
• Summary: Describes the slow death of a cow in today’s 
Saxony, Germany. Address: PhD, Wittichenau (O.-L), eastern 
Germany.

1817. Mitchell, Helen S. 1928. Nutritive value of the 
garbanza pea. Western Hospital and Nurses’ Review 
11(6):26-27, 52-53. Aug. [9 ref]
• Summary: The garbanza is also known as the gram or 
chic pea, and sometimes as the Idaho pea. Artemus, in 
The Encyclopedia of Foods and Beverages, states that it is 
widely used in Mediterranean countries and was probable the 
“pulse” of the ancient Hebrews. Today is it a leading article 
of diet in Spain.
 Pages 26-27 show the growth rates of rats fed garbanza 
pea, soy bean, and casein diets. Address: PhD, Nutrition 
Lab., Battle Creek Sanitarium [Michigan].

1818. Albers, George. 1928. Soya-bean fl our and process of 
producing the same. U.S. Patent 1,684,654. Sept. 18. 2 p. 
Application fi led 14 Nov. 1925.
• Summary: “The present invention relates to the production 
of a new commodity which is termed soya bean fl our, and 
which has application in the industries and in medicine.” 
To make the low-fat fl our, soybean cake (typically imported 
from oil mills in Manchuria) is broken up, ground to a meal, 
dried until the moisture content is about 10%, cooled, ground 
again, and re-dried to a moisture content of about 8%. This 
dried product is then subjected to a series of grindings, 
accompanied by continuous bolting, the bran or fi ber being 
removed in the process. The fi nal fl our contains 42-45% 
protein and will pass through a number 72 mesh silk cloth. 
“There is a probable market for this fl our to be used in 
preventing diabetes.”
 Note 1. George Albers was probably an owner of Albers 
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Brothers Milling Company in Seattle that imported the fi rst 
soybeans crushed in America.
 Note: This is the earliest document seen (Jan. 2019) 
that uses the word “low-fat” in connection with soy fl our, 
or that contains the term “low-fat fl our.” Address: Seattle, 
Washington.

1819. Ducceschi, Virgilio. 1928. Le basi puriniche dei semi e 
della farina di soja [Purine bases in soybean seeds and fl our]. 
Archivio di Scienze Biologiche 12:181-84. Sept. (Chem. 
Abst. 22:4667). Abst. in Chemische Zentrallblat 1928, p. 
3082. [5 ref. Ita]
• Summary: Soybean seeds contain 0.173% of purine bases 
on a as-is basis, and 0.191% on a moisture-free basis. The 
corresponding fi gures for defatted soy fl our are 0.205% and 
0.233%. In spite of its high protein content, the quantity 
of purines contained in the soybean is a little superior to 
that of other legumes. Address: Professor and Director, 
Physiological Inst., Royal Univ. of Padova, Italy.

1820. Witthoefft, F.H. 1928. Weltwirtschaft und 
Volksernaehrung [World commerce and human nutrition]. 
Verhandlungen der Gesellschaft Deutscher Naturforscher 
und Aerzte 90:831-35. Meeting of Sept. 15-22. [Ger]
Address: Hamburg [Germany].

1821. Izume, Seiichi; Yoshimaru, Y.; Komatsubara, I. 1928. 
Studies on experimental rickets. II. The infl uence of ultra-
violet irradiation on the antirachitic value of soybean oil. J. 
of Biochemistry (Tokyo) 10(1):177-82. Oct. [10 ref. Eng]
• Summary: “The purpose of the present investigation was 
to determine the value of soybean oil for its antirachitic 
property and to ascertain whether its antirachitic value 
could be increased by means of irradiation with the ultra-
violet light, and furthermore, to see whether the phytosterol 
isolated for the unsaponifi able constituents of the oil could 
acquire the antirachitic property by irradiation.”
 Oil extracted by pressure has the highest, and by alcohol 
the lowest, antirachitic value; petroleum affords an oil of 
intermediate value. Refi ning does not appreciably destroy the 
vitamin content. The antirachitic potency of the oil is much 
increased by ultraviolet irradiation. Phytosterol isolated from 
the oil was rendered antirachitic by irradiation, and exhibited 
the ergosterol absorption band in the ultraviolet. Address: 
Central Lab., South Manchuria Railway Co., Dairen, 
Manchuria.

1822. Skinner, J.T.; Peterson, W.H. 1928. The iron and 
manganese content of feeding stuffs. J. of Biological 
Chemistry 79(2):679-87. Oct. [22 ref]
• Summary: The manganese content of 54 samples and the 
iron content of 51 samples of feeding stuffs are given.
 Table 3 (p. 684) lists the iron and manganese content 
of various feeding stuffs, including soy bean seed (59.5 & 

29.5 mg/kg) and soy bean hay (304.0 & 84.1 mg/kg). The 
average iron content of all substances in this table is about 
3 times that of the manganese. However many seeds and 
grains contained more manganese than iron. Address: Dep. 
of Agricultural Chemistry, Univ. of Wisconsin, Madison.

1823. Tso, Ernest; Yee, Martin; Chen, Tung-Tou. 1928. The 
nitrogen, calcium and phosphorus metabolism in infants fed 
on soybean “milk.” Chinese J. of Physiology 2(4):409-14. 
Oct. [10 ref. Eng; chi]
• Summary: “It has been demonstrated that infants even in 
their fi rst months of life thrive on a diet free of mammalian 
milk (Tso 1928).” The basic constituent of this diet is in 
artifi cial “milk” prepared from soybean (Glycine hispida)... 
What is the co-effi cient of digestibility of the bean “milk” 
proteins? “What is the rate of storage of its protein nitrogen? 
To what extent do the calcium and phosphorous contents 
in the bean milk meet the requirement of a growing child? 
Metabolism experiments have, therefore, been conducted in 
an attempt to gather data on these points.”
 An infant fed for 4-5 day periods on a daily ration 
of “bean milk” (720 gm), sucrose (72 gm), and orange 
juice (4 gm), showed satisfactory nitrogen absorption and 
retention. The calcium and phosphorus absorption appeared 
to be inadequate. The calcium content of soybean “milk” is 
inadequate. The addition of cod-liver oil (10-15 gm) and a 
small amount of calcium salt markedly enhanced not only 
the calcium retention but also the phosphorus storage. The 
phosphorus content of soybean “milk” is apparently adequate 
but its utilization may be restricted by the limited calcium 
intake.
 Note: This is the earliest English-language document 
seen (Aug. 2013) that contains the term ‘soybean “milk.”’ 
Address: Div. of Pediatrics and Dep. of Biochemistry, Peking 
Union Medical College, Peiping.

1824. Dorsett, P.H.; Morse, W.J. 1928. Agricultural 
explorations in Japan, Chosen (Korea), Northeastern 
China, Taiwan (Formosa), Singapore, Java, Sumatra and 
Ceylon (Log–unpublished). Washington, DC: Foreign Plant 
Introduction and Forage Crop Investigations, Bureau of Plant 
Industry, USDA. 8,818 p. Unpublished typescript log. Illust. 
Partially indexed. 28 cm.
• Summary: Also called the “Log of the Dorsett Morse 
Expedition to East Asia” and (by the National Archives) 
“Dorsett-Morse Expedition to the Far East, 1929-31,” this 
is one of the most important documents ever produced 
on soybeans and soyfoods. Covering the period from late 
1928 until 1932, it consists of 17 volumes of typewritten 
unpublished manuscript plus handwritten notebooks.
 The two explorers, who were gone on the expedition 
for a little more than two years, initially planned to be gone 
for about three years. They took 3,369 photos of which 95% 
appear in the report; the original prints are pasted on the 
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pages, each with a number and a caption. The fi rst negative 
number is #43196 (p. 238) and the last is #46514. The last 
numbered page of the report is #8818, but most of the index 
pages are not numbered and some special reports at the end 
of the main report each start with page 1.
 The fi rst quarter of the pages (to about page 2,500) are 
indexed, using 4 separate indexes. The only original and 
2 microfi lm copies were at the American Soybean Assoc. 
(St. Louis, Missouri), however as of Feb. 2014 they are 
on permanent loan to Rare and Special Collections at the 
National Agricultural Library (Beltsville, Maryland)–which 
also has 7 photograph albums that accompany the 7 log 
books. A list of the missing pages has been compiled. One 
photocopy of a microfi lm copy is at the Soyinfo Center 
(Lafayette, California). One microfi lm copy is at the National 
Archives in Washington, DC, in Records of the Bureau of 
Plant Industry, Soils, and Agricultural Engineering, Record 
Group 54. See: “National Archives Microfi lm Publication 
No. M840. Expedition Reports of the Offi ce of Foreign Seed 
and Plant Introduction of the Department of Agriculture, 
1900–1938.” Rolls 16-20, volumes 56-73. These microfi lm 
rolls may also be available for viewing or duplication at one 
of the various regional branches of the National Archives 
(e.g. San Bruno, California).
 A brief itinerary of the trip is as follows: 1929 Feb. 
18–The party of 5 people leaves Washington, DC, for Los 
Angeles by train. It consists of Morse, his wife Edna, their 
daughter Margaret (age 7), Dorsett, and his daughter-in-law 
Ruth (Bobbie; the widow of Dorsett’s son, she served as 
Dorsett’s secretary and general helper).
 March 1–They sail from San Francisco to Yokohama on 
the S.S. President Grant of the Dollar Steamship Lines.
 March 29–Arrive in Yokohama, proceed directly to 
Tokyo, establish headquarters with rooms at the Imperial 
Hotel, and hire an interpreter, Mr. Suyetake, who works with 
them for the next 2 years.
 May 21–The Morses go to Hokkaido, the Dorsetts to 
Kyoto, by sleeper train. Morse returns to Tokyo.
 Aug. 17–The entire party arrives in Hokkaido and 
establishes headquarters in Sapporo to study soybeans.
 Oct. 8–Leave Hokkaido for the Northeast Provinces, 
then arrive in Tokyo on Oct. 15.
 1929 Oct. 23–Arrive in Keijo (Seoul), Korea, then take 
many side trips. Note: 1929 Oct. 29–Great Depression begins 
in USA with stock market crash.
 Dec. 8–Return to Japan via Kyushu, then to Tokyo to 
study soyfoods. They buy and photograph many!
 1930 April 1–Travel by steamer to Dairen, Manchuria, 
where they set up headquarters. Dorsett very sick from 
April 11 to June 11; taken to a Japanese hospital in Dairen, 
with Japanese doctors and nurses, he almost dies of double 
pneumonia. Morse does the work of both men and does not 
inform USDA of Dorsett’s critical condition.
 June 24–Morse takes a quick trip to northern Korea, via 

Mukden and Antung (Tan-Tung), to look for Zoysia grass.
 July 1–Returns to Manchuria via Mukden.
 July 21. Dorsetts leave for Peking by train; Morses and 
Mr. Suyetake stay in Dairen.
 Aug. 21–Morse party travels to northern Korea, staying 
in Heijo (Pyongyang / P’yongyang); takes a 4-day side trip to 
Seoul.
 Sept. 28–Morse returns to Dairen, Manchuria.
 Oct. 19–Morse party leaves Dairen, arriving in Peking 
the next day.
 Nov. 9–Morse party returns to Dairen.
 Nov. 30–Morse arrives in Harbin, north Manchuria, then 
passing through Mukden, returns to Dairen.
 Dec. 18–Morses leave Dairen for Japan, passing through 
Kobe on Dec. 21 and arrive in Tokyo on Dec. 23.
 1931 Jan. 12–Travel to Kyoto, Himeiji, and Tatsuno 
Shoyu.
 Jan. 16–Visit Okazaki and Hatcho miso. Jan. 17–Return 
to Tokyo.
 Feb. 17–Morse party leaves Tokyo by boat for the USA, 
arriving in San Francisco on March 4.
 March 15–Dorsett party leaves Peking for Tientsin, 
Shanghai, and Hankow.
 March 27–Dorsetts sail from Shanghai to San Francisco.
 Note 1. The title of this report is puzzling since the 
expedition never went to Taiwan, Singapore, Java, Sumatra, 
or Ceylon. It was proposed several times that they visit these 
places, but the plans did not work out.
 Note 2. This is the earliest log (unpublished) seen (Oct. 
2016) that mentions soy.
 Note 3. The best biography of P.H. Dorsett seen to date 
was written by Theodore Hymowitz and published in 1984 
in “Dorsett-Morse Soybean Collection Trip to East Asia: 50 
Year Retrospective” (Economic Botany, 1984, 38(4):378-
88). He wrote: “Palemon Howard Dorsett, veteran plant 
explorer and senior member of the team, had collected plants 
previously in Brazil, northeast China, Sri Lanka (Ceylon), 
and Indonesia. After the plant exploration trip with Morse, 
he collected plants in the Caribbean area and on the north 
coast of South America. His interests included photography, 
carpentry, gardening and tinkering with equipment.
 “Howard Dorsett was born in Carlinville, Illinois, 
on April 21, 1862 and thus was 67 yr old at the time of 
the journey to east Asia. He married Mary V. Payne on 
September 12, 1892 and received a B.S. degree from the 
University of Missouri in 1894. The Dorsetts had 3 children, 
2 daughters and a son. Dorsett’s wife and 2 daughters died 
in the early 1900s. His son, Jim, accompanied him on a 
plant exploration trip to Asia in 1924 to 1927. Personal 
tragedy struck Howard Dorsett again when his son died 
of tuberculosis on October 8, 1927. His daughter-in-law, 
Ruth B. Dorsett, accompanied him on the Dorsett-Morse 
exploration trip.
 “Dorsett joined the USDA in 1891 and was employed 
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by the Section of Plant Pathology. He was involved with the 
early experiments on the use of Bordeaux mixture for the 
treatment of leaf diseases of nursery stock. From 1904-1907, 
he was in charge of the Chico, California, plant introduction 
garden. Altogether, Dorsett developed 6 plant introduction 
gardens for the USDA. From 1909 until he retired in 1932, 
Dorsett was either in the fi eld as a plant explorer or working 
as an administrator dealing with plant introductions. In 
1936, he was awarded the Meyer Medal in recognition 
of distinguished service in the fi eld of plant introduction. 
According to David Fairchild, Howard Dorsett was involved 
with the fi rst propagation in the United States of the tung oil 
tree, date palms, Japanese fl owering cherry trees, oriental 
bamboos, east Indian mangos, Chinese cabbage, and many 
other plants. He collected about 1,000 soybean accessions 
from northeast China and also introduced guinea grass 
from Brazil. On April 1, 1943, Howard Dorsett died in a 
nursing home in Washington, DC (Cattell and Cattell, 1938a; 
Marquis, 1928; Fairchild, 1936, 1938; Washington Post, 
1943; Who Was Who in America, 1968).”
 Two detailed biographies of Morse have been written 
by Wm. Shurtleff: (1) In Soyfoods magazine (Summer 1981, 
p. 56-60). (2) “William J. Morse–History of his work with 
soybeans and soyfoods (1884-1959).” Sept. 2011. 482 p. 866 
references. 126 photos. A digital book published by Soyinfo 
Center on Google Books. Address: Agricultural Explorers, 
USDA, Washington, DC.

1825. Govier, Geoffrey E. 1928. Soy bean milling. American 
Miller 56(12):1246. Dec. 1.
• Summary: “The few mills in this country processing 
domestically produced beans are located chiefl y in the 
Middle West, where there has been a movement to promote 
cultivation of this crop in the corn growing sections.”
 “The work has been successful and in the past few 
years the acreage in soy beans in that section has shown a 
marked increase. The oil from the domestic beans is of high 
quality and fi nds a ready market. Research is being carried 
out on the utilization of the residue, for it has possibilities as 
a valuable source of casein, of which it has a high content, 
and already this product is being recovered commercially 
for use as a glue or cement for manufacturers of furniture, 
although the efforts of the chemists are not chiefl y directed to 
the recovery of the casein in a suffi ciently pure form for use 
in the manufacture of paper, where it is used in sizing and 
glazing the high grade papers.
 “As a diabetic food the soy bean meal also has 
possibilities, for it is a nutritious and wholesome fl our, free 
from starches and sugars. As a cattle food the meal is valued 
on account of the apparently increased amount of cream in 
the milk of dairy cattle fed with it.”

1826. Reichspost (Vienna). 1928. Ein neues 
Volksnahrungsmittel. Endlich ein brauchbares Sojamehl–

Die Erfi ndung eines Wiener Gelehrten [A new food for 
the people. Finally a useful soy fl our–The invention of a 
Viennese scholar]. 35(335):14. Dec. 2. Reprinted in: F. Loew, 
comp. 1929? Einige Gutachten ueber das Berczeller’sche 
Sojamehl and Opinions on the Berczeller Soy Flour. Vienna: 
Self Published. [Ger]
• Summary: This is the earliest document seen (Dec. 2020) 
in which the word Sojaschrott appears in this periodical.

1827. Scheunert, A.; Richter, K. 1928. Der Wert der 
Sojabohne als Futtermittel [The nutritive value of extracted 
and unextracted soybeans as animal feed]. Fortschritte der 
Landwirtschaft 3(24):1130-33. Dec. 15. [6 ref. Ger]
• Summary: Feeding experiments with rats to test the 
nutritive value of extracted and unextracted soybeans as 
animal food. Address: 1. Leipzig; 2. Tschechnitz.

1828. Bertrand, Gabriel; Benzon, Boje. 1928. Sur la teneur 
en zinc des aliments végétaux [The zinc content of food 
vegetables]. Comptes Rendus des Seances de l’Academie 
d’Agriculture de France 14:1303-07. Meeting of Dec. 26. 
See p. 1306. [Fre]
• Summary: The following is the zinc content of various 
grains and beans in mg per kg: Beans (phaseolus) 52.5, Peas 
44.5, lentils 24.5, vetch 23, soy beans 20, wheat, barley, 
sorghum, millet and rye 12-19, peanuts 16, polished rice 2.

1829. Ridgway, Frank. 1928. Humble soybean is exalted; 
good food for man or beast. Chicago Daily Tribune. Dec. 29. 
p. 8.
• Summary: Housewives who don’t like to spend a lot of 
time shopping and cooking “may some day turn to the lowly 
soy bean of the orient for relief. There is a well stocked 
miniature pantry in every pod. Substitutes for meat, coffee, 
fl our, butter, lard and other products from the grocery store 
and butcher shops are all packed into one bean.”
 It can offer everything “from soup to nuts”–roasted and 
salted like peanuts. The soybean has long been used in the 
USA as a feed for live stock. But authorities at the University 
of Illinois say there is now a great opportunity to use the soy 
bean more widely as human food. It is a true meat substitute 
and “soy bean fl our” has long been used in diabetic foods. 
Soy bean sprouts are now being canned, and the “immature 
or green soy beans are nutritious and palatable.” Note: 
This is the earliest document seen (July 2009) in which the 
adjective “lowly” is used to describe the soy bean.

1830. Enzler, A. Bernard. 1928. Le soya: Son emploi et 
son pouvoir nutritif [The soybean: Its use and its nutritive 
power]. Revue Internationale des Produits Coloniaux et du 
Material Colonial 3(36):442-44. Dec. [Fre]
• Summary: Contents: The soybean (le soya) in France. 
The soybean in the Far East [East Asia]. A little alimentary 
physiology. Soy fl our (La farine de soya [of Dr. Berczeller]). 
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An ideal colonial food.
 The soybean is hardly known at all in France except by 
some rare importers of Asiatic seeds. In 1924 only 31 tonnes 
(metric tons) were imported, in 1925 only 8 tonnes, and in 
1926 only 6 tons, whereas in 1926 Great Britain imported 
46,000 tonnes and Germany imported 364,000 tons.
 These very modest French import fi gures are due to 
the fact that, even though they were not being consumed, 
soybean seeds (graines de soya) were categorized by our 
customs duty as edible seeds (and are therefore subjected to 
a duty of 2 francs [per kilo], and 50% ad valorum) (2 fr. 50% 
de la valeur) as opposed to the category of oleaginous seeds 
that includes peanuts, which we actually do often eat grilled. 
This is not the only consequence of our customs duty.
 Since seed importation is essentially banned due to 
a protectionist law, we are forced to import almost all 
of the soybean oil (huile de soya) that is used in soap 
manufacturing and in the production of edible oils and 
dietary fats. Protectionist policies have always been a 
double-edged sword! While the production of this oil is 
virtually nil in France, it reached 4,630 tons in Great Britain 
in 1926, and 36,420 tons in Germany. We imported 4,801 
tons almost exclusively from Germany in 1924, 6,437 tons 
in 1926, and 7,930 tons in 1927. Soybean oil use is therefore 
developing quickly in France. Moreover, for some time, this 
oil has even been added to meals at inexpensive restaurants, 
under other names, or added in large quantities to olive oils. 
And since soybean oil is not used or consumed under this 
name, or in its pure state, the general public is ignorant of 
all things soy, which has only been imported into Europe in 
large quantities since 1908.”
 A little nutritional physiology:
 Meanwhile, European physiologists have been 
recommending the consumption of soybeans for some time 
now.
 Towards the end of the last century, the German energy 
theory dominated nutrition physiology. This theory only 
considered measurable manifestations, disregarding the 
essential nature of things. It was the British physiologist 
Hopkins–the fi rst to our knowledge–who showed through 
experiments that there are more or less signifi cant 
physiological effects depending on the nutritional matter. 
His experiments with young animals proved that these 
animals will die if their food lacks specifi c nutritional matter, 
which we now know as vitamins. Vitamins are not defi ned 
chemically, but they are absolutely necessary for proper 
nutrition. Animals fed only wheat would slowly die, while 
the others, fed exclusively soybean seeds, would thrive.
 The “Chinese bean” (pois chinois) [soybean] contains 
an albumin that is as complete as albumin from animals. In 
addition, soy fat (graisse du soya) contains a vitamin that 
young animals in particular need for cell formation.
 Note: Translated by Elise Kruidenier, Seattle, 
Washington. Address: France.

1831. Takata, Riohei. 1928-1929. Miso jôzô no eiyô gakuteki 
kôsatsu. I. Miso gan chisso seibun no yôka teiretsu to sono 
riyû [Nutritional observations on miso fermentation. I. The 
inferior nutritional value of miso’s nitrogen compounds and 
the reason therefor]. Kogyo Kagaku Zasshi (J. of the Society 
of Chemical Industry, Japan) 31(9):811-20; 31(10):983-
89. Sept/Oct; 32(4):495-97. May. English abstracts on p. 
196B-199B, 233B-235B. (Chem. Abst. 23:5221). [2 ref. Jap]
• Summary: Describes nutritional experiments with rats. 
Address: Naimu-sho Eiyô Kenkyûsho, Kakô Shokuhin 
Kenkyûshitsu, Japan.

1832. Brusa, P. 1928. Prime esperienze sull’alimentazione 
dei ratti con miscela di farina di castagne e di soja [First 
experiments on the nutrition of rats with a mixture of 
chestnuts and soya]. Atti del Congresso Ped. Ital p. 555-59. 
[Ita]*
Address: Italy.

1833. Bursch, L. 1928. [Determination of moisture and 
oil in soy beans]. Masloboino-Zhirovoe Delo (Oil and Fat 
Industry) 2:13-15. (Chem. Abst. 23:2312). German summary 
at Chemisches Zentralblatt, 1928, ii, 2418. [Rus]*
• Summary: The moisture content of cleaned and ground 
soy beans is about 1.94% smaller than corresponds with the 
analysis of the whole bean, the value for the oil content being 
correspondingly (0.46) high. It is necessary to determine 
(by distillation with xylene) the moisture content and the oil 
content of the ground bean, and the moisture in the whole 
bean, and to calculate the oil content of the latter. The use of 
Marcusson’s water detection apparatus is recommended.

1834. Muramatsu, S. 1928. [Some special constituents in the 
soya bean]. Memorial Publications Morioka Agric. College 
p. 1-15. [Chem. Abst. 23:1932-33]. *
• Summary: The following compounds were isolated: A 
hydroxy acid of the formula C50H50O20, melting point 240ºC; 
lecithin (from the oil from skin and cotyledons, 0.64%; from 
the residue after extraction with ethyl alcohol, skin 0.07%, 
cotyledons 0.78%); a sterol, and an alcohol of formula 
C24H32O8, melting point 235ºC.
 Note: Later researchers showed that the hydroxy acid 
was a mixture of saponins (Daubert 1950, p. 375).

1835. Venturi, Romoli. 1928. Risposta alle osservazioni del 
Prof. Ducceschi sulla nota relativa alla utilizzazione della 
soja per l’alimentazione umana [Reply to the observations 
of Prof. Ducceschi on a note concerning the use of soya 
in human nutrition]. Biochimica e Terapia Sperimentale 
15(1):54-57. [Ita]
Address: Italy.

1836. Abbott, George Knapp. 1928. High blood pressure: 
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And degenerative diseases of the heart, blood vessels, 
and kidneys. Takoma Park, Washington, DC, Peekskill, 
New York, and South Bend, Indiana: Review and Herald 
Publishing Assoc. 176 p. Illust. No index. 20 cm. [50+ ref]
• Summary: This book, by a Seventh-day Adventist 
physician, is “the outgrowth of 25 years of medical practice, 
chiefl y institutional, where high blood pressure and 
degenerative diseases have been an ever-present problem... 
The problem of so-called essential hypertension had been 
a baffl ing and discouraging one until the researches of 
Sansum and Nuzum gave the added detail of the acid factor 
[acid-alkali balance], and we have made very defi nite and 
precise the rationing in both protein and alkalinizing dietary 
factors” and standardized these into “a simplifi ed system 
understandable and practical for the use of the patient...” (p. 
5).
 A poem titled “The fence or the ambulance” humorously 
encapsulates the debate between prevention and treatment of 
illness (p. 7).
 A table (p. 26) shows the increase in heart disease death 
rate in the USA from 1900 to 1925, It was 132 death per 
100,000 population in 1900 and 186 in 1925, for a 41% 
increase. Heart disease is the leading cause of death in the 
USA.
 The chapter titled “Strength and endurance” (p. 38-53) 
discusses: The research of Russell H. Chittenden of the 
Sheffi eld Scientifi c School at Yale University [Connecticut]. 
He found that a relatively low protein diet helped develop 
endurance. He was not interested in vegetarianism. 
“Chittenden’s conclusions have never been disproved. No 
fl aw could be found in his experiments.” Yet prejudice 
persists that humans do best on a high-protein diet. Fatigue 
poisons include uric acid or purine substances. Caffeine and 
uric acid are nearly alike. Graphs show the effects of caffeine 
on producing premature muscle fatigue.
 The chapter on “High blood pressure and degeneration” 
(p. 54-66) shows that a low protein vegetarian diet leads 
to low blood pressure. Three groups of rabbits, placed on 
high-protein diets, each group on a different type of protein, 
developed increased blood pressure. These experiments, 
lasting for nearly 3 years were conducted at the Potter 
Memorial Clinic of Santa Barbara, California. In the “Soy 
bean protein group” (p. 57-58) a group of 12 normal rabbits 
was fed a diet containing 38% protein, chiefl y from soy 
beans. A graph shows that within 4 months (relatively late) 
elevation of blood pressure occurred, the range for the fi rst 
year being 78 to 94–the highest 4 diets graphed. But after 18 
months (graph, p. 59) the soy beans diet produced the next 
to lowest blood pressure. Ultimately the liver diet produced 
the highest blood pressure. “Not one of the twelve rabbits 
on the soy bean diet presented arteriosclerosis... but three 
showed spontaneous sclerosis.” 89% of rabbits on the liver 
diet showed a kidney disease similar to Bright’s disease 
found in humans–marked especially by albumin in the urine. 

80% of the rabbits on the soy bean diet showed this kidney 
disease (p. 59-60). The summary (p. 60) states that increased 
blood pressure appeared latest in those “on a vegetable (soy 
bean) diet, which kept the urine alkaline.” “The meat and 
grain protein diets contributed to acidosis, that is, increased 
acids in the blood. This was not true of the vegetable [soy] 
protein diet. The acidifying diets, meat and cereal, resulted in 
hardening of the arteries, while the alkalinizing did not.”
 The chapter titled “The food problem” (p. 67-76) 
discusses Denmark’s food experiment under Dr. Hindhede, 
who was made “food dictator” during World War I, and 
the good health that resulted when the entire nation ate a 
vegetarian diet largely free of dairy products and eggs. They 
ate all natural “pig food and hen food.”
 The chapter on “Hardening of the arteries” (p. 83-
94) defi nes the development of arteriosclerosis and 
atherosclerosis; It was not present in any of the 12 rabbits 
“on a soy bean diet, a strongly alkalinizing diet.” “A high 
protein diet from liver makes a decidedly acid urine with 
reduction in alkali reserve (carbon dioxide combining power) 
of the blood” (p. 86-88).
 The chapter titled “The unbalanced ration” (p. 122-29) 
uses the writings of Dr. McCarrison and Dr. Hindhede to 
argue that simple, primitive diets are healthier than civilized 
diets.
 The chapter titled “The normal diet” (p. 134-60) 
suggests three basic principles for a healthy diet: (1) Avoid 
excess protein foods above the normal body requirements of 
40-45 gm/day of protein. (2) Avoid excess of acid-ash foods 
over alkalinizing foods. (3) Avoid excess of total calories 
(overeating). Soy beans are listed (p. 138) as a high-protein 
food with an alkalinizing ash. The section on “Complete and 
incomplete proteins” (p. 140-41) lists soy beans as a source 
of complete proteins. Meat, although a complete protein, is 
considered “an inferior food.” The section on “Alkalinizing 
balance” (p. 143-49) states that acid ash comes from sulphur 
and phosphorous acids. Alkaline bases are sodium and 
potassium. The blood and tissue fl uids “are normally slightly 
alkaline. If the blood became even very slightly acid, death 
would result.” A full-page table (p. 144) ranks many foods 
on a scale ranging from acid forming to base forming, with 
“Foods nearly neutral” in the middle. “Of the legumes, peas 
and beans are alkaline, the latter very strongly so, while 
lentils and peanuts are acid in ash. Almonds are alkaline...” 
Address: A.B., M.D., Medical Director of the Washington 
Sanitarium and Hospital, Washington, DC.

1837. Berczeller, L. ed. 1928. Arbeiten ueber das 
Berczeller’sche Sojamehl. Vol. I. [Publications on 
Berczeller’s soy fl our. Vol. I]. Vienna, Austria. 68 p. One of 
three volumes bound as one. 27 cm. [Ger]
• Summary: A compilation of articles reprinted from various 
sources on the soy fl our invented by Berczeller. Volume I 
contains publications from 1925 to 1928 as follows:
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 L. Berczeller. Die Bedeutung der Soja fuer die 
Volksernaehrung [The Importance of the Soybean for Public 
Nutrition] (in German; 6 pages).
 J. Freud. La Farine de Soja [Soy Flour] (in French, 4 
p.).
 Helene Wastl. Das Sojamehl als Nahrungsmittel [Soy 
fl our as a foodstuff] (Ger, 7 p.).
 D.T. Barry & and J. Freud. “The advantages of growing 
soya bean in Ireland” (Eng, 3 p.).
 Helene Wastl. Das haltbare Sojamehl [Long-lasting soy 
fl our] (Ger, 3 p.).
 J. Freud. “Berczeller’s Soya Flour” (Eng, 3 p.).
 Josef Szanto. Das Sojamehl in der Diaet der 
Zuckerkranken [Soy fl our in the diet of diabetics] (Ger, 3 p.).
 P. Frankfurter. Die Aufgaben der Sozialpolitik bei der 
Einfuehrung des Sojamehles [The functions of social policy 
and legislation in the introduction of soy fl our]. (Ger, 9 p.).
 Helene Wastl. Zur volkswirtschaftlichen Bedeutung des 
Sojamehles fuer Deutschland [On the economic signifi cance 
of soy fl our for Germany] (Ger, 7 p.).
 Fritz Loew. Zum Problem der Uebervoelkerung [The 
problem of overpopulation (and its relation to soy fl our)] 
(Ger, 2 p.).
 W. Gerö. Die Bedeutung des Berczeller’schen 
Sojamehles fuer die Nahrungsmittelindustrie [The 
signifi cance of Berczeller’s soy fl our for the food industry] 
(Ger, 3 p.).
 P. Frankfurter. Die Verwendung des Berczeller’schen 
Sojamehles fuer die Brotbereitung [The use of Berczeller’s 
soy fl our for making bread] (Ger, 5 p.).
 V.F.A. Richter. Das Berczeller’sche Sojamehl vom 
baeckereitechnischen Standpunkt. I. Brot [Berczeller’s soy 
fl our from a bakery technology standpoint. I. Bread] (Ger, 5 
p.).
 V.F.A. Richter. Das Berczeller’sche Sojamehl vom 
baeckereitechnischen Standpunkte. II. Milchbrot, Gebaeck, 
Zuckerbaeckereien und Backhilfsmittel [Berczeller’s soy 
fl our from a bakery technology standpoint. II. Milk-bread, 
pastry, confectionery, and bread improvers (self-raising 
fl our)] (Ger, 4 p.).
 Each of these articles is cited separately.
 Note: The pages for Volume I are not numbered 
consecutively; they are numbered separately for each article. 
Total number of pages for all of the articles in Volume I: 68 
pages (including the unnumbered fi rst page for each of the 
articles). The front cover/title page and the Table of Contents 
(Inhaltsverzeichnis) are not numbered. There are a total of 
10 unnumbered, blank pages between the articles. Address: 
Austria.

1838. Berczeller, L. 1928. Das ernaehrungsphysiologische 
Laboratorium in Wien [The Laboratory of Nutritional 
Physiology in Vienna]. Vienna, Austria. 11 p. Reprinted 
in: F. Loew, comp. 1929? Einige Gutachten ueber das 

Berczeller’sche Sojamehl and Opinions on the Berczeller 
Soy Flour. Vienna: Self Published. Unpublished manuscript. 
[100 ref. Ger]
• Summary: Following a 1-page introduction is a list, of 
100 or the laboratory’s publications on subjects related to 
physiology, food, and nutrition. Prof. Berczeller is an author 
of all but four of these publications, which are listed in 
approximately chronological order from 1921 to 1928. Other 
co-authors are H. Wastl, J. Freud, B. Szilard, L. Billig, and 
P. Frankfurter. Other primary authors are H. Wastl and P. 
Frankfurter.
 The earliest soy-related publication (with soya 
mentioned in the title) is from 1922–”Die Untersuchung des 
Sojamehles” (Biochemische Zeitschrift April 17, p. 313-19). 
No. 69 states that Berczeller presented a lecture on soya fl our 
in Moscow in 1925 to the professors of the faculty of the 
highest economic advisors.
 At the end of the list is a half-page obituary (In 
memoriam) for Frl. L. Billig, who worked in Berczeller’s 
laboratory. Address: Vienna, Austria.

1839. Bertrand, Gabriel; Benzon, Boje. 1928. Sur la teneur 
en zinc des principaux aliments d’origine végétale [Zinc 
content of the main foods of vegetable origin]. Bulletin de la 
Societe Scientifi que d’Hygiene Alimentaire 16(1):457-63. [12 
ref. Fre]
• Summary: Page 460: Whole soybean seeds (Soja) contain 
the 20.0 mg/kg of zinc on a fresh basis and 22.6 mg/kg of 
zinc on a dry basis. They contain 615 mg/kg of ash.
 Whole peanut seeds (Arachide) contain the 16.0 mg/
kg of zinc on a fresh basis and 16.6 mg/kg of zinc on a dry 
basis. They contain 780 mg/kg of ash.

1840. Bolton, E. Richards. 1928. Oils, fats and fatty 
foods; their practical examination; a handbook for the use 
of analytical and technical chemists and manufacturers; 
with a chapter on vitamins. Philadelphia, Pennsylvania: P. 
Blakiston’s Son & Co. xiv + 416 p. See p. 204-07. [1 ref]
• Summary: Chapter VIII. Vegetable Oils and Fats, p. 144-
301, contains a section on Soya Oil, p. 204-207. In it is a 
brief discussion of the place of soybean oil and meal and 
beans on the European market, and a description of the oil, 
its possible adulterants, a proposed standard for valuation 
of the oil, uses of the oil, and uses of the bean and non-fatty 
portion. Address: UK.

1841. Ducceschi, V. 1928. La soja e l’alimentazione 
nazionale [Soya and the Italian national diet]. Milano, Italy: 
Francesco Vallardi. x + 246 p. Illust. No index. 22 cm. 
(Biblioteca Encyclopedia Vallardi). [117 ref. Ita]
• Summary: Contents: 1. Introduction: Refl ections on the 
theme of new foods, the nutritional problem of our country, 
nutritional hardships in Italy (population and foodstuffs), 
causes and remedies of these hardships, the soybean and its 
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future in temperate climates, how one studies a new food,
 2. Natural history of the soybean (a summary of the 
history of soybean research in Italy; R. Brugia, D. Pinolini, 
G. Ruata & G. Testoni). 3. Chemical composition of the 
soybean seeds. 4. Biological value of the principal nutrients 
in the soybean seed.
 5. Food products furnished by the soybean and their 
digestibility: Whole soybeans (soja intero), soy oil, soy 
fl our–whole and defatted (la farina di soja; farina di soja 
integrale; farina di soja sgrassata), making bread with soy 
fl our, pasta, soy milk and cheese (il latte ed il formaggio di 
soja [tofu]), fermented products (sauces; natto, miso, koji, 
soy sauce {called shoyou or soyou in Japanese, tsiang-yeou 
in Chinese}).
 6. Medical and therapeutic applications of the soybean: 
Soy in vegetarian diets, its application in the cure of diabetes 
and its effects, therapeutic uses of soymilk.
 7. The economic problem of the soybean: The soybean 
as a popular food, the most economical known source of 
protein today, yields of soybean under cultivation.
 8. Conclusion: Arguments of fact in favor of the battle 
of soya, a few words to opponents (Worcestershire sauce, 
Lea & Perrin), the example of the potato and the sugar beet, 
program and propositions / resolutions.
 Note 1. This is the earliest Italian-language document 
seen (April 2012) that uses the words shoyou, soyou, or 
tsiang-yeou to refer to soy sauce.
 Note 2. This book’s large bibliography contains more 
errors than any other soy-related bibliography we have ever 
seen. Address: Prof., Institute of Physiology at the Royal 
University of Padua (Istituto di Fisiologia della R. Universita 
di Padova), Italy.

1842. Ducceschi, V. 1928. La soja nell’alimentazione umana 
[The soybean in human nutrition]. Atti della Societa Italiana 
per il Progresso delle Scienze (Perugia) 16:394-420. Oct. 30 
to Nov. 5, 1927. [28 ref. Ita]
Address: Prof., Institute of Physiology at the Royal 
University of Padua (Istituto di Fisiologia della R. Universita 
di Padova), Italy.

1843. Freud, John. 1928. Berczeller’s soya fl our: An 
economic aspect of the alimentary problem. In: L. Berczeller. 
1928. Publications on Berczeller’s Soy Flour. Vol. I. 3 p. 
Unpublished manuscript. [Eng]
• Summary: It is very diffi cult to introduce a new foodstuff 
into the general diet. “The history of nutrition gives few 
examples of this kind. In the pre-scientifi c era, 400 years 
ago, the potato was introduced in Europe. It took many 
decades, perhaps a couple of centuries, to make it popular. 
This is hardly surprising if we just remember that the means 
available at those times did not allow an exact scientifi c 
judgement [judgment] or commercial propaganda in favour 
of the new product.”

 Is there any necessity of dietary reform today? A careful 
review convinces us of the uneconomic way we obtain our 
food supply. “There will hardly be a possibility of reducing 
the expenses for vegetable foodstuffs. These contain almost 
directly the converted energy of the sun. Quite different is the 
outlook for the animal protein. Here the enormous waste of 
energy in the process of transformation of vegetable calories 
into animal calories is plainly visible. A simple illustration 
of this fact is yielded by the comparison of the prices of one 
vegetable with one animal calorie... we pay up to ten times as 
much for the animal calorie as we pay for the vegetable one. 
Here... the national economic necessity of the food reform 
is plainly demonstrable... The hygienic possibility of such a 
reform is the next problem. Medical Science has to reject an 
undiscriminating vegetarianism. We cannot dispense with 
the animal protein, without an equivalent substitute. Any of 
the vegetable proteins, now in general use, cannot possibly 
compete, in the sense of equivalence to meat, with the 
Protein of the Soya Bean.”
 The best way to consume soybeans is in the form 
of Berczeller’s Soya Flour. It retails for no more than 3 
pence a pound. “The ‘food reform’ might be perhaps the 
key to the problem of fi nancial struggle. Let us say to the 
shortsighted cautiousness that what appears today a private 
or national economic possibility, will become tomorrow 
a mathematically inevitable necessity of human nature.” 
Address: Asst. Physiologist, University College, Cork, 
Ireland.

1844. Neumann, R.O. 1928. Die Sojabohnen und ihre 
Verwertung im Organismus. Nach Stoffwechselversuchen am 
Menschen [The soybean and its utilization in the organism, 
according to metabolic studies on humans]. Archiv fuer 
Hygiene 99(1-2):1-51. (Chem. Abst. 23:417). [50+ ref. Ger]
• Summary: The author reviews the literature on the 
production and composition of soybeans, the manufacture 
of soybean fl our, and previous studies on its utilization as 
determined chiefl y by metabolism experiments on mice, 
and reports metabolism experiments conducted on human 
subjects with bread made from a mixture of rye-wheat fl our 
and soybean fl our, the latter comprising 20% of the bread... It 
is concluded that the soybean bread is less well utilized than 
rye-wheat bread.
 In rat experiments, the rats lived 50% longer on dehulled 
soybeans than on whole soybeans, and 50% longer on whole 
soy fl our than on defatted.
 An analysis of soybean meal conducted by Hansa 
Muehle on 29 October 1920 shows that the oil content 
can be reduced to less than 0.1%. Other analyses show an 
oil content of from 0.46% to 0.8%. When soybeans are 
defatted the oil content of the meal rises to near 50% The 
above-mentioned soybean meal made by Hansa Muehle was 
found to contain 51.2% protein. The author found defatted 
soybean meal to contain 47.82% protein, and Fiehe (1925) 
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found 49.5% to 49.8% protein. Soybean fl ours of this type, 
a by-product of soybean oil production, were already known 
before World War I, and their use was strongly encouraged 
during the war. By 1913 the Hull Oil Engineering Company 
in Stoneferry, England, was manufacturing a soybean fl our 
under the name “Homco.” As early as 1896, Timpe in 
Magdeburg introduced a commercial defatted soybean fl our 
containing 51.6% protein and 0.51% oil. By 1913 a fl our 
named Aguman had been introduced in Germany by the 
Agumawerke. It is not clear whether or not Agumamehle, 
which appeared later, was identical to Aguma. Agumamehle 
was widely used during World War I as a substitute and 
extender for rye- and wheat fl ours, which were is short 
supply. Stange reported in 1915 of a new fortifying fl our 
(Kraftmehl) named Ehrenpreis that was already on the 
market. During the 1920s in Germany, the two most popular 
soy fl ours in Germany were the defatted soy fl our made by 
Hansa Muehle in Hamburg, and the whole soy fl our made 
by Berczeller. Berczeller sent Neumann samples of his fl our, 
starting in April 1923. Address: Direktor des Hygeienischen 
Staatsinstituts, Hamburg.

1845. Sansum, W.D. 1928. The normal diet: A simple 
statement of the fundamental principles of diet for the mutual 
use of physicians and patients. 2nd ed. St. Louis, Missouri: 
The C.V. Mosby Co. 136 p. Index. 20 cm. 1st ed. 1925. [7 
ref]
• Summary: Contents: 1. Normal diet menus. 2. The bulk 
requirements of the body (“an adequate amount of bulky, 
residue-containing foods to insure natural movements of 
the bowels).” 3. The acid-ash type of acidosis (“an adequate 
amount of alkaline-ash foods to balance the acid-ash foods”). 
etc. The three meals of the day are breakfast, dinner, and 
supper. The section titled “The acid-ash foods” (p. 43-44) 
states: “These foods should always be balanced by adequate 
amounts of alkaline foods. When the urine is excessively 
acid, many of them should be omitted, at least for a time.” 
Two tables (identical to those in the 1925 edition) shows the 
foods with the most acidic and the most alkaline ash.
 The section titled “Alkaline-ash foods” (p. 44-51) begins 
like the 1925 edition, then greatly expands on the theme of 
alkalinity: “Blatherwick proved that the acidity of the urine 
can be changed at will, the change paralleling the ash of the 
foods used. Untreated high blood pressure patients usually 
have very acid urines. These urines are oftentimes from 
one hundred to as high as one thousand times as acid as the 
body. A standard treatment for high blood pressure has been 
the administration of alkaline drugs or waters to counteract 
such abnormal acidities.” In experiments over many year, 
Sansum has found that acid urines can be corrected by diet 
alone. Fifty patients with high blood pressure were treated 
with a “basic diet.” In 90% of the cases the blood pressure 
fell an average of 40-50 points. “Only the terminal cases 
with very marked sclerosis (hardening) of the blood vessels 

and excessive kidney damage failed to respond satisfactorily 
(JAMA 1923, vol. 81, p. 883).
 To add alkaline-ash foods: “In the past I have used 
soy bean muffi ns, but patients as a rule soon tire of them. I 
believe that I have found a solution of this diffi culty in lima 
bean fl our, which has been developed for me to a high degree 
of fi neness by the California Lima Bean Growers Association 
of Oxnard, California. The lima bean is the most alkaline 
food known, containing 41.65 points of alkalinity. It is so 
alkaline that I believe that wheat fl our, having an acidity of 
9 points, may be safely mixed with it. Muffi ns, pancakes or 
waffl es may be made by using equal parts of lima bean fl our 
and white fl our. Our bakers [Bill Baker of Ojai] have recently 
developed an excellent health bread using two parts of wheat 
fl our, one part of lima bean fl our, together with raisins, nuts, 
yeast and such other ingredients which go into the making of 
bread. I am in hopes that this new non-acid bread will fi nd a 
wide usage in both the prevention and treatment of this type 
of acidosis.”
 Four pages of menus for “Basic diets” [i.e. alkaline] 
follow (p. 52-55). On p. 62 is a recipe for Lima bean 
muffi ns. Address: M.S., M.D., F.A.C.P., Director of the 
Potter Metabolic Clinic, Dep. of Metabolism, Santa Barbara 
Cottage Hospital, Santa Barbara, California; 2. M.D., 
Member of the staff, The Sansum Clinic; 3. Dietitian, The 
Sansum Clinic.

1846. Los Angeles Times. 1929. Discover new outlet for 
lima crop: Baker named Baker bakes bread from common 
product. Jan. 14. p. A8.
• Summary: “Ojai, Jan. 13.” Health authorities throughout 
the USA have “decreed that the ‘lowly lima’ is invaluable in 
combatting acidosis and high-blood pressure, common ills 
in prosperous America with her abundance of overly rich 
foods.” Dietitians have long recognized that the lima beans 
are the most alkaline food known.
 “Taking a hint from the Chinese, whose main food is 
bread made from the soya bean [sic], and who are free from 
acidosis or high blood pressure, Dr. W.D. Sansum of Santa 
Barbara, noted dietitian, centered his experiments on that 
bean. He tried having the soya bean ground into fl our and 
bread made, but because of the objectionable fl avor, gave up 
the idea.
 “He then decided to try the lima bean, which he had 
discovered possessed about the same alkalin [alkaline] 
content as the soya.” He used a coffee mill to have some 
limas ground to fl our, which he used to make muffi ns and 
cakes. He appealed to the California Lima Bean Growers’ 
Association to help him make a fi ner fl our. Many efforts 
failed, but fi nally W.C. “Bill” Baker, the “famous baker of 
Ojai,” developed baked lima bean products that taste good 
and are as alkaline as Sansum’s soya bean bread.
 Baker sent a loaf of his lima bean bread to the American 
Institute of Baking in Chicago, Illinois, which submitted it to 
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a thorough test. “It was found to meet every requirement for 
a health food.” The Institute’s analysis was published in the 
Journal of the American Bakers’ Association (15 Jan. 1928), 
and reprinted in: (1) Food Facts, “a magazine published by 
the medical profession in Los Angeles, and (2) the Baker’s 
Helper, (21 Aug. 1928), and excellent trade magazine 
published in Chicago.
 Baker then developed a thin “100 per cent Lima 
Bean Wafer” (or cookie) which is now being shipped in 
hermetically sealed 1-pound cans.
 Baker’s cookies and bread were both shown and 
demonstrated at the recent convention of the American 
Hospital Association in San Francisco [Aug. 1928]. 
They won “widespread testimonials from physicians and 
dietitians... who tasted and tested them.”
 To be able to satisfy “the constantly increasing demand 
for his lima-bean products, Baker has installed a complete 
lima bean bakery in a new building near his regular bakery 
plant. Now Ojai boasts of what is believed to be the fi rst lima 
bean bakery in America.” Bill Baker and Dr. Sansum are 
being given the credit. A photo shows Bill Baker with three 
young women, seated together on a wooden crate and acting 
playfully, in his modern lima-bean bakery, with apparently 
new ovens.
 Note 1. This is the earliest document seen (May 2005) 
concerning Bill Baker and Ojai, California–where he lived 
and baked for the rest of his life.
 Note 2. This is the earliest document seen (Nov. 2005) 
stating that Bill Baker is making and selling lima bean 
wafers and bread.

1847. Pope, Felix T. 1929. World trade in soy beans. Oil 
Miller and Cotton Ginner (The) 33(5):30-31. Jan.
• Summary: From Commerce Reports: “Owing to the many 
new uses that are constantly being found for vegetable oils 
and the ever-increasing popularity of oil cake and meal as 
a stock feed, oilseeds are year by year assuming a more 
important place in world trade. World production for the year 
1926 approximated 35,900,000 short tons, of which about 
one-third was exported from the country where it was grown, 
either in the form of seed or as oil and oil cake and meal.
 “Cottonseed is by far the most important of all oilseeds, 
world production in 1926 having been nearly 14,000,000 
short tons, or about 40 per cent of the total production of 
all oilseeds. Other oilseeds in the order of their relative 
importance are sesame seed, fl ax, and soy beans (peanuts 
not being considered, as a comparatively small proportion of 
them are crushed.) Soy beans are of Asiatic origin and have 
been raised in China for many centuries. That country is still 
the chief source of supply and they play an important part in 
China’s foreign trade. Manchuria is the great producing area, 
supplying about 40 per cent of China’s total crop.
 “In Asiatic countries–especially China and Japan–the 
soy bean is largely used as human food, being second only to 

rice in its importance as a food crop.
 “Exports of soy beans and their by-products from 
China during 1925 were 5,824,296,000 pounds; in 1926, 
6,877,302,000 pounds; in 1927, 7,576,493,000 pounds.
 “Production of Soy Beans in the United States: The soy 
bean was introduced in the United States as early as 1804 
and for several decades was regarded more as a botanical 
curiosity than as a plant of economic importance. With the 
introduction from Asiatic countries of new varieties into the 
United States, the soy bean has assumed great importance 
and offers far-reaching possibilities to the future agriculture 
of this country. A short ton of soy beans (33½ bushels) 
produces about 240 pounds of oil when crushed and 1,620 
pounds of cake or meal, the remaining 140 pounds being 
invisible waste, mostly moisture thrown off in the process 
of manufacturing. Soy beans bring the highest price for 
seed and for food purposes, and least for crushing, so that 
with the limited supply of home-grown beans available, it 
is only after other demands are met that mills are able to 
buy. In spite of this, cotton-oil mills are active in promoting 
the growth of soy beans, as it gives them an opportunity to 
use their plants for longer seasons than they can depending 
entirely on cottonseed, the same machinery being used 
without additional equipment being required. Soy beans were 
fi rst used for the production of oil and meal in the United 
States in 1910, imported seed being used.
 “American-grown seeds were fi rst used in 1915 by 
cottonseed oil mills in North Carolina. according to Dr. 
W.J. Morse, of the United States Department of Agriculture. 
The production in this country has increased rapidly in 
recent years. While no accurate fi gures are available 
back of [before] 1924, it is estimated that in 1917 only 
about 1,000,000 bushels were produced for seed. In 
1924 production had increased to 5,190,000 bushels, the 
succeeding years being as follows: 1925, 5,131,000 bushels; 
1926. 6,063,000 bushels; 1927, 7,925,000 bushels; 1928 
(estimated), 8,052,4100 bushels. (These fi gures do not 
include soy beans grown as a forage crop.) The increase has 
been the most marked in the State of Illinois, production in 
that State having increased from 30,000 bushels in 1919 to 
1,750,000 bushels in 1926, 2,405,000 bushels in 1927, and 
2,650,000 bushels (estimated) for 1928.
 “Imports Into the United States: Production has not kept 
pace with the demand, however, and the United States is still 
a large importer, not only of the beans, but also of the cake 
and oil. Imports of cake and meal for the fi rst nine months of 
1928 approximated 40,000 short tons.
 Soy-Bean-Oil Industry and Trade of the United States: 
Soy-bean oil, the product of the soy bean, is perhaps one 
of the most versatile of the great varieties of vegetable 
oils in world commerce to-day. Its most extensive use as 
an edible oil is in the manufacture of lard compounds and 
oleomargarine, and a small amount in salad oil. In addition to 
its uses as an edible product, it has the properties of a drying 
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oil, which lends itself to the paint and varnish industry, 
the soap kettle, and the manufacture of linoleum and 
oilcloth, while small amounts are used for illuminating and 
lubricating purposes in its native country.
 “Soy-bean oil is obtained by two methods–pressure and 
solvent, the former producing the better grade products, oil 
and cake. The oil content of soy beans ranges from 12 to 23 
per cent, depending on the locality of production and the 
effi ciency of the presses–many of the bean mills in China 
and Manchuria being so primitive that they get only about 8 
to 10 per cent of oil. The following table shows the extent of 
this industry in the United States today:
 “Soy-Bean Cake and Meal: Owing to its high protein 
content, ranging from 46 to 52 per cent and from 5 to 8 per 
cent oil, soy-bean meal is in great demand as cattle feed and 
commands a considerably higher price than either cottonseed 
meal or linseed meal. Soy-bean meal at Portland, Oregon, 
one of the principal markets, has ranged from $50 to $60 per 
ton in the past fi ve years.
 “The accompanying chart, furnished by the Department 
of Agriculture graphically shows the many uses of the soy 
bean, starting with plant and seed. The plant can be used as 
forage, pasture, or green manure. The types of forage are 
hay, ensilage, soilage, and straw.
 The seed can be used for oil, food products, or oil meal. 
The oil can be used for soap stock (soft of hard soaps), 
enamels, varnishes, paints, rubber substitutes, food products 
(salad oils, lard substitutes, butter substitutes, edible oils), 
linoleum, printing inks, lubricating, lecithin, waterproof 
goods, celluloid, petroleum, lighting [illumination], 
explosives, glycerine. The food products consist of dried 
beans or green beans. The dried beans can be made into soy 
sauce, coffee substitute, soups, sprouts, roasted beans, baked 
beans, vegetable milk (confection, casein milk powder, 
condensed milk, cheese [tofu] (fresh, dried, fermented, 
smoked). The green beans can be used for canned green 
beans, green vegetables, or salads). The oil meal can be 
used to make fl our, diabetic foods, infant foods, macaroni, 
breakfast foods, feeds, glue, or fertilizer.
 Tables show: (1) Imports of soy-bean oil, soy-bean cake, 
and soy beans into the United States (pounds), 1925-1928. 
(2) United States production, consumption, imports and 
exports of soy-bean oil (thousands of pounds), 1925-1927.
 Note: The front cover has Vol. XXXII, No. 5 and the 
inside “title page” has Vol. XXXIII, No. 5–Vol. 33 is correct. 
Address: Foodstuffs Div., U.S. Dep. of Commerce.

1848. Sherman, Hartley Embrey. 1929. Relative vitamin 
A content of four Oriental foods. Philippine J. of Science 
38(1):1-7. Jan.
• Summary: One of these four foods is “Yellow soy-bean 
curd (the precipitated proteins of the yellow soy bean).” 
The local names are “Tou fu (Chinese) [Peking dialect] and 
utao (Filipino).” The research was done using white albino 

rats. “Bean curd has only a moderate amount of vitamin 
A.” Address: Peking Union Medical College and Bureau of 
Science, Manila, the Philippines.

1849. Sherman, Hartley Embrey. 1929. Relative content of 
water-soluble vitamin B in thirty Oriental foods. Philippine 
J. of Science 38(1):9-36. Jan. [1 ref]
• Summary: The following are plentiful sources of vitamin 
B: Yellow soy bean (huang tou). Yellow soy-bean sprout 
(huang tou ya). Green soy bean [dry] (ch’ing tou). Green 
soy-bean sprout (ch’ing tou ya). Soy-bean curd (tou fou). 
Address: Of the Laboratories of Food Chemistry, Peking 
Union Medical College, Peking, China, and the Bureau of 
Science, Manila.

1850. Sherman, Hartley Embrey; Wang, Tsan Ch’ing. 1929. 
Calcium, iron, and magnesium content of sixteen Chinese 
foods. Philippine J. of Science 38(1):81-82. Jan. [2 ref]
• Summary: Gives the aluminum (calculated as aluminum 
oxide), iron (calculated as iron oxide), calcium (calculated as 
calcium oxide), and magnesium (calculated as magnesium 
oxide) content of whole yellow soybeans (Huang tou), 
yellow soybeans sprouted in Peking tap water, and yellow 
soybeans sprouted in distilled water (Huang tou ya).
 One fi gure is given for aluminum plus iron for each 
food. For whole yellow soybeans it is 0.49%. For yellow 
soybeans sprouted in Peking tap water it is 0.43%, and for 
yellow soybeans sprouted in distilled water it is 0.33%.
 Note: This is the earliest document seen (Nov. 2020) 
that mentions aluminum in connection with soybeans or 
soyfoods, or that gives the aluminum content of either. 
Address: 1. Laboratories of Food Chemistry, Peking Union 
Medical College, Peking, China; 2. Bureau of Science, 
Manila.

1851. Schwarz, Erich. 1929. Ueber Duerener 
Rinderkrankheit [On the Duren cattle disease]. Berliner 
Tieraerztliche Wochenschrift 45(50):856-58. Feb. [Ger]
Address: Institut fuer Tierzucht, Berlin, Germany.

1852. Holtz, Ernst. 1929. Die Bestandteile der Sojabohne 
unter besonderer Beruecksichtigung des bei der Fabrikation 
anfallenden Oelschlammes [The composition of the soybean: 
With special reference to the foots deposited during the 
production of soy oil]. Seifensieder-Zeitung 56(13):103-04. 
March 28; 56(14):112-13. April 4; 56(15):121-22. April 
11; 56(16):130-32. April 18; 56(17):140-41. April 25; 
56(19):166. May 9; 56(22):193-94. May 30; 56(24):220. 
June 13 (Chem. Abst. 23:3362). [5 ref. Ger]
• Summary: Note: This is the earliest document seen (March 
2016) worldwide that mentions “foots” in connection with 
soybeans. The German word is Oelschlamm (oil sludge), 
which includes lecithin. Address: Diplom-Ingenieur.
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1853. Rewald, Bruno. 1929. Ueber den Phosphatidgehalt der 
Organe bei Verfuetterung grosser Mengen von Phosphatiden. 
II. [On the phosphatide content of the organs after the 
feeding of large amounts of phosphatides. II]. Biochemische 
Zeitschrift 208:179-84. April 30. [3 ref. Ger]
• Summary: The soybean is mentioned on p. 179. The 
body limits the buildup of phosphatides in various organs. 
Address: Hamburg, Germany.

1854. Baumgarten, Arnold. 1929. Die Verwendung der 
Edelsoja in der Krankenhauskueche [The use of Edelsoja 
(soy fl our) in hospital cookery]. Zeitschrift fuer das Gesamte 
Krankenhauswesen (Leipzig) 25(10):268-70. May 7. [Ger]
• Summary: Discusses the process developed by Berczeller 
for making a debittered (entbittern) soy fl our named 
Edelsoja, whose protein, fat, and vitamins are not changed, 
and which is inexpensive. It contains 9% water, 41.5% 
protein, 20.3% fat, 20-24.8% carbohydrates. Its protein is of 
high quality. It has the advantage over meat of not creating 
uric acid.
 The author gives 11 institutional recipes (100 portions) 
with and without using Edelsoja, sometimes in combination 
with meat. For each he gives the ingredient weight, price 
of each ingredient, the calories and price per portion with 
and without Edelsoja, and the saving per 1,000 portions by 
the use of Edelsoja. He then gives 7 recipes for diabetics, 
with a nutritional analysis of each. Address: Direktor des 
Krankenhauses der Stadt Wien [Vienna], Austria.

1855. Madison Survey (Madison, Tennessee). 1929. Soy-
bean products replace dairy products. 11(20):78-79. May 15.
• Summary: “For many years we have been warned that 
the increase of disease among cattle would put an element 
of danger into dairy products. This set us to studying foods 
that contain the essential elements of dairy foods with [sic, 
without] this objectionable feature.” Describes the post-
graduate work with soybeans done by two of the school’s 
teachers, Miss Frances Dittes (Peabody College, Nashville) 
and Prof. P.A. Webber (Michigan State Agricultural College, 
Lansing).
 “It is intensely interesting to those who are looking for 
something to replace dairy products, to see the products 
of the soy-bean cheese is delicious and capable of many 
variations in the dietary. One of the latest articles sampled 
is a loaf of yeast bread in which soy-bean milk was used 
instead of water. The bread is fi ne of grain, sweet, light, and 
with a toothsome crust that will appeal to the taste of the 
most fastidious.”
 “The soy-bean with nuts will supply every thing we 
have been obtaining from milk and fl esh foods. And the 
danger that lurks in the products of diseased animals is 
entirely eliminated by the use of soy-bean products.
 “There is a future for soy-bean products. We expect to 
see hundreds of our people demonstrating the value of these 

foods. This is a real missionary work for which Madison is 
preparing.”

1856. Jakes, M. 1929. Die Bestandteile der Sojabohne 
unter besonderer Beruecksichtigung des bei der Extraction 
anfallenden Sojaschlammes [The constituents of the soybean, 
with special consideration of the soybean sludge produced 
during solvent extraction]. Seifensieder-Zeitung 56(21):186. 
(Chem. Abst. 23:3823). [Ger]
• Summary: In the last issues (13-17) of this periodical, 
Dipl.-Ing. Ernst Holtz conducted an in-depth investigation 
into the components of the soybean. His valuable analyzes, 
however, he has, in my opinion, not always correctly 
interpreted, especially in the following points: Three points 
are discussed in detail. Address: PhD, Brünn [Thuringia, 
Germany].

1857. Rewald, Bruno. 1929. Die Bestandteile der Sojabohne 
unter besonderer Beruesichtigung des bei der Extraction 
anfallenden Sojaschlammes [Constituents of the soybean 
with special consideration of the soya sludge obtained during 
the extraction. I (Letter to the editor)]. Seifensieder-Zeitung 
56(22):156, 193-94. May 30 (Chem. Abst. 23:3823). [Ger]
• Summary: Sojaschlamm (“soya sludge,” better “soy oil 
sludge”) is an early and unappealing word for the substance 
resulting from vigorously mixing in water during the 
degumming of soybean oil.

1858. Rubner, Max. 1929. Soja-Brot [Soy bread]. Vossische 
Zeitung. May 30. [Ger]
• Summary: Germany’s negative balance of trade. The 
increasing consumption of wheat bread. Soy fl our has higher 
protein content and better digestibility than wheat fl our. 
Enhancing rye bread through the addition of soy protein. 
The role of protein in human nutrition. The full value of 
soy protein. Solving technical diffi culties in baking. The 
signifi cance of soy protein for the masses. Address: Prof., 
Dr., Berlin.

1859. Burr, George O.; Burr, Mildred M. 1929. A new 
defi ciency disease produced by the rigid exclusion of fat 
from the diet. J. of Biological Chemistry 82(2):345-67. May. 
[10 ref]
• Summary: This publication is the earliest known 
forerunner to the discovery of essential fatty acids. When rats 
were reared on a fat-free diet, a defi ciency disease developed, 
characterized by a scaly condition of the skin, with growth 
continuing normally. Later the tail often becomes necrotic 
and the kidneys degenerate, allowing the passage of blood 
into the urine. The animals always die at an early age unless 
fed a curative dose of fat.
 “This disease is readily prevented or cured by the 
addition of 2 per cent of fatty acids to the diet. The non-
saponifi able fraction of fats and glycerol are ineffective for 
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the curing of the disease. As little as 3 drops of fat fed daily 
has a measurable effect upon the animal.”
 Therefore, this key paper also showed, for the fi rst time, 
that fats are an essential part of any human diet.
 Note 1. As of 1987, some experts believe that the 
common dermatological, cardiovascular, renal, mental 
etc. disorders are a form of fatty-acid-defi ciency pellagra, 
compared with the classic niacin-defi ciency pellagra.
 Note 2. Lard contains small amounts of linoleic and 
linolenic acid. Address: Dep. of Botany, Univ. of Minnesota, 
Minneapolis.

1860. Elvehjem, C.A.; Hart, E.B. 1929. The copper content 
of feedingstuffs. J. of Biological Chemistry 82(2):473-77. 
May. [7 ref]
• Summary: The copper content of 47 common feeds is 
given. Table 1, “Copper content of feedingstuffs” (in mg. per 
kg in dry matter at 100º) includes values for: Soy beans 22.7. 
Soy bean hay 8.2. Address: Dep. of Agricultural Chemistry, 
Univ. of Wisconsin, Madison.

1861. Fukai, Tôshi. 1929. Shôyu hakkô to shiyu no kankei. 
I. Shôyu abura ni ganyû seraruru shibô-san echiiru esutaa 
narabini yûri shibô-san ni tsuite [On the relation of fat and 
brewing shoyu. I. On the ethylester of fatty acid and free 
fatty acid in shoyu]. Nippon Nogeikagaku Kaishi (J. of the 
Agricultural Chemical Society of Japan) 5(5):458-70. May. 
[7 ref. Jap]
Address: Jozo Shikensho.

1862. Takata, Ryôhei. 1929. Miso jôzô no eiyogaku-teki 
kôsatsu. VI. Daizu no shisuchin ganyû teido [Nutritional 
observations on miso fermentation. VI. Cystine content 
of soybean]. Kogyo Kagaku Zasshi (J. of the Society of 
Chemical Industry, Japan) 32(4):495-97. May. [2 ref. Jap]
• Summary: Nutritional experiments with rats. Address: 
Naimusho Eiyo Kenkyusho, Kako Shokuhin Kenkyushitsu, 
Japan.

1863. McCoy, Frank. 1929. Health and diet advice: The acid-
alkaline balance. Los Angeles Times. June 5. p. A6.
• Summary: Remember that all vegetables and fruits 
are alkaline forming except plums, rhubarb, prunes and 
cranberries.
 “The alkaline-forming foods, listed in the approximate 
order of their abundance of alkaline end products are: 
Dried fi gs, olives, dried lima beans, garbanzos, soy beans, 
spinach...” Address: Dr., author of “The Fast Way to Health”.

1864. Senior Minister of Cuba in London, Subsecretario de 
Agricultura, Comercio, Y Trabaja. 1929. Re: All the nutrition 
that we need is found in the soybean. Letter to Sr. Director 
de la Estacion Experimental Agronomica, Santiago de las 
Vegas, Cuba, June 11. 1 p. [Spa]*

• Summary: This letter, which begins with the heading 
“Todo el alimento que nosotros necessitamos en la soya,” 
discusses Dr. James L. North of England, fresh soymilk, 
dry soymilk, soybean meal for use in bread, soy cheese, soy 
coffee substitute, and soy oil.
 This letter is located in fi le #363 in the archives, INIFAT, 
Santiago de las Vegas, Cuba. Address: London, England.

1865. Sasaki, T. 1929. Hatsuga no kenkyû. II. Daizu no 
anshitsu ni oite hatsuga suru sai ni shôzuru denpun ni tsuite 
[Chemico-physical study on germination. II. On the starch 
produced in soybean germinated in dark room]. Bulletin of 
the Agricultural Chemical Society of Japan 5(6):491-97. 
June. Bound in the back of Nippon Nogei Kagaku Kaishi (J. 
of the Agricultural Chemical Society of Japan). [12 ref. Jap]
Address: Nôgaku-shi, Japan.

1866. Grams, -. 1929. Ueber Duerener Rinderkrankheit 
[On the Duren cattle disease]. Berliner Tieraerztliche 
Wochenschrift 45(27):453-56. July 5. [10 ref. Ger]
Address: Berlin-Neukoelln, Germany.

1867. Holz, Ernst. 1929. Les constituants du haricot de soja: 
Études au point de vue particulier des pieds d’huile qui se 
déposent au cours de la fabrication de l’huile de soja [The 
composition of the soybean: With special reference to the 
foots deposited during the production of soy oil]. Bulletin des 
Matieres Grasses de l’Institut Colonial de Marseille No. 7. 
p. 208-13. [1 ref. Fre]
• Summary: A summary of articles by Holz which appeared 
in issues 13-17 of Seifensieder-Zeitung, March and April 
1929.

1868. Kampen, G.B. van. 1929. Die Duerener Krankheit 
[The Duren disease]. Landwirtschafl tichen Versuchs-
Stationen 108(5&6):287-304. July. [18 ref. Ger]
• Summary: This is a description of research in the 
“Durener” cattle sickness (Brabantsche ziekte), which 
has been found analogous to that recorded by Sir Stewart 
Stockman and caused by solvent-extracted soybean meal 
(Sojaschrot).
 Animal disorders following the feeding of soya-bean 
meal are probably not the result of residual trichloroethylene 
(Trichloräthylen) used for oil extraction, but are due to 
the removal of lipins from the material to an extent which 
constitutes a defi ciency for normal milk production. The 
decrease in white corpuscles is a direct result of this. Light 
petroleum removes much less lipin from soya bean than does 
trichloroethylene and its use is recommended.
 Note: Webster’s Third New International Dictionary 
(1963) defi nes lipin as “a complex lipide.” Lipides, also 
spelled lipids, are described by Webster’s as “...with 
proteins and carbohydrates constitute the principal structural 
components of living cells, and... are considered to include 
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fats, waxes, phosphatides, cerebrosides, and related and 
derived compounds and sometimes steroids and carotenoids–
called also lipoid.”
 Page 292: Dr. Rewald is a scientist who works at Hansa-
Muehle in Hamburg, the largest manufacturer of soybean 
meal on the continent.
 Lecithin is mentioned many times in this article, 
as are phospholipids. Address: Agric. Exp. Station 
(Reichslandwirtschaftlichen Versuchsstation), Wageningen, 
Netherlands.

1869. Rewald, Bruno. 1929. Ueber das Kohlenhydrat 
der Phosphatide [On the carbohydrates in phosphatides]. 
Biochemische Zeitschrift 211(1-3):199-201. Aug. 14. (Chem. 
Abst. 23:5205). [Ger]
• Summary: If phosphatides from soyabeans, after 
purifi cation by precipitation with acetone and ethyl acetate, 
are brought into colloidal solution in water, the solution 
shaken with ether until no more material goes into solution, 
and the emulsion which is formed destroyed with alcohol and 
salt, a clear aqueous solution, free from fat and phosphatides 
is obtained. This solution does not reduce Fehling’s solution, 
but after boiling with acid, reduction takes place and 
dextrose can be identifi ed in the solution. The phosphatide 
in the ether can be completely freed from carbohydrate 
by repetition of the process. No directly-reducing sugar is 
found during the process and the phosphorus content of 
the phosphatide rises. Experiment shows that lecithin from 
yolk of egg may contain very small amounts of a di- or 
poly-saccharide. It follows that no pentoses or hexoses are 
naturally associated with phosphatides and that there is no 
chemical combination between them and the carbohydrates 
with which they are found. Address: Hamburg.

1870. Wu, Hsien. 1929. Vegetarianism. III. Nutritive value of 
vegetable proteins. J. of Oriental Medicine (S. Manchuria) 
11(2):25-38. Aug. [30 ref. Eng]
• Summary: A good summary, including the proteins of 
the soy bean, adzuki bean, yellow lupin, peanut, hemp, 
etc. Address: Dep. of Biochemistry, Peking Union Medical 
College, Peiping, China.

1871. Rosenbusch, Richard. 1929. Zur Methodik 
der Fettbestimmung in Saaten und in Sojaschlamm 
[Methodology of fat determination in seeds and in a 
mixture of soy-bean oil and lecithin]. Seifensieder-Zeitung 
56(37):327-29. Sept. 12. (Chem. Abst. 24:741). [1 ref. Ger]

1872. Nouelle, Georges. 1929. Le soja: Les produits 
coloniales [The soybean: Colonial products]. Annales 
Coloniales (Les) 30(137):1. Sept. 17. [2 ref. Fre]
• Summary: This is basically a good review of the literature, 
with no new information. It discusses the history, cultivation, 
and utilization of soybeans as human food, animal feed and 

in industry, with some emphasis on utilization.
 For a long time, it has been considered in Europe as an 
object for botanical studies.
 The milestone dates in its history are:
 1779–The fi rst cultural trials at the Museum of Natural 
History [Paris].
 1868–Experiments are undertaken by the Society of 
Horticulture of the Côte-d’Or.
 1880–Soybean seeds are sold by the house of Vilmorin 
[a seed company].
 1888 [sic]–Introduction of soybeans into the United 
States, where it is adopted for the feeding of animals.
 1906–Use of soybean in English oil mills, to make up 
for the shortage of cottonseed oil.
 1908–Creation at Paris by Mr. Li-Yu-Ying of a research 
laboratory, later expanded into a factory named the Caséo-
Sojaïne [soy casein factory = tofu factory].
 The soybean is adapted to various climates and can be 
cultivated as far north as the haricot bean. It resists the cold 
better than the latter and is very tolerant of drought.
 It is said that it grows from the Equator to 60º latitude. It 
is cultivated in China and from Manchuria large amounts are 
exported to China, Japan, Formosa, Korea, Indo-China and 
Siam.
 In the Americas, it is cultivated in the United States. In 
Europe. it is cultivated in France in the area around Etampes, 
in several provinces of Italy, and in Russia.
 In Oceania, it is grown in Philippines, Java, and Borneo.
 In Africa, trials have been conducted in Algeria and 
Tunisia, as well as in the British colonies of southern Africa.
 In 1908 about 100,000 metric tons were exported from 
China to Europe, of which 69,200 went to Great Britain and 
21,390 to France. In 1909 England purchased 400,000 metric 
tons for its oil mills.
 The soybean can be used profi tably in crop rotations to 
add nitrogen to the soil for subsequent crops.
 It is also widely used as a feed for animals.
 For human food, it can be used in various forms, 
especially in the form of milk and of fl our.
 Soymilk (Le lait de soja), known in China before the 
Christian era, is obtained as follows: a brief description is 
given, including the process used at Caséo-Sojaïne.
 Soymilk bears some resemblance to animal milk and it 
has analogous properties. It can be coagulated to make soy 
cheese (fromage de soja [tofu]). This is done in China and 
Japan using the water from salt marshes [nigari], or calcium 
sulfate (plâtre) or sour soymilk (lait aigri). At Caséo-Sojaïne 
it is made using a mechanized process, which ensures 
complete hygiene and uses pure coagulant solutions which 
leave no taste of bitterness.
 They have also been able to make cheeses that resemble 
European cheeses, fermented or not.
 Soymilk, like animal milk, can be concentrated, dried 
and reduced to a powder. Or it can be fermented to make 
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kefi r or yogurt (Kéfi r ou Yoghourt). The cost of making it 
renders its use very economical.
 Soy fl our is obtained in the same way as wheat fl our, 
by grind the seed–preferably dehulled. It is a very rich food 
which contains 4 times as much protein and 20 times as 
much oil as typical wheat fl our. From it one can make bread 
(notably a diabetic bread using the formula of Dr. Menudier, 
1890). By mixing it with wheat fl our one can make biscuits 
that are easy to digest and have a long shelf life, or cakes, 
pâtes, etc.
 From the seeds one can extract an oil which the Chinese 
presently use in their cuisine, and the English use to make 
margarine or soap. The cake remaining after oil extraction 
makes an excellent animal feed.
 The soybean can also be consumed as a vegetable 
[green vegetable soybeans]. Its digestibility varies with the 
means of preparation. It is recommended to boil it (after 
soaking) in water to which had been added a pinch of sodium 
bicarbonate [baking soda]. Soy sprouts give salads a very 
agreeable taste. The Chinese make a bouillon base which 
can replace the bouillon from meat. And fresh soybeans can 
be prepared like peas. The Japanese and Chinese make soy 
sauce, using a complicated process, of which certain types 
are appreciated in England.
 Finally, it can be used in confectionery in the form of 
a confection similar to crème de marron, or in the form 
of chocolate (with sugar and cocoa butter added). Grilled 
soybeans are served in certain European countries in place of 
coffee.
 In addition to its alimentary uses, the soybean is used 
to make candles, paints, and sojalithe as an insulator for 
electrical devices.
 The soybean is thus suited for numerous and diverse 
uses. It would be desirable to develop its culture in our 
colonies and even in France itself in places where it can 
be acclimatized. Address: Député de Saône-et-Loire, vice 
président de la Commission des Colonies, membre de la 
Commission des Mines.

1873. Hill, Lewis Webb; Stuart, Harold C. 1929. A soy bean 
food preparation for feeding infants with milk idiosyncrasy. 
J. of the American Medical Association 93(13):985-87. Sept. 
28. [11 ref]
• Summary: This article begins: “Human milk is universally 
granted to be the best food for infants during the fi rst few 
months of life, and cow’s milk in some form or with some 
modifi cation is recognized as the best substitute when human 
milk is not available. It has been conceded, however, that for 
the exceptional infant cow’s milk may be contraindicated...” 
One reason may be infant eczema. One alternative is to use 
soy bean fl our to make a substitute.
 “Soy bean fl our has been subjected to careful study by 
a number of workers, and the result of these studies would 
suggest that it could be used as the sole source of protein in 

the infant’s diet.”
 The writers solicited the cooperation of Mr. L.D. 
Johnson of Mead, Johnson and Company. “From the formula 
presented by us, Mr. Johnson prepared a food under the name 
‘Sobee,’ which we have had an opportunity to use in the 
feeding of a number of infants during recent months.”
 Tables show: (1) Comparison of the inorganic 
[mineral] composition of cow’s milk and soy bean meal. (2) 
Ingredients in the original mixture given to Mr. Johnson: 
Soy bean fl our (ground press cake) 67.5%. Barley fl our 
9.50%. Olive oil 18.95%. Sodium chloride 1.35%. Calcium 
carbonate [for calcium] 2.70%. (3) Composition of the 
dried product (Sobee). (4) Percentage of mineral salts in 
the reconstituted product. (5) Composition of reliquefi ed 
dried food (Sobee). “The product is a light brown fl our of 
moderately fi ne consistency.”
 “We have used in the last year a large amount of this 
food, and we have determined to our entire satisfaction that 
infants take it well, digest it and thrive on it.”
 “We have fed about forty babies on this food: one for 
more than eight months, several others for periods of two 
months or more. These babies have done well and while we 
would certainly not advance the opinion that this preparation 
is as good a food for infants in general as the usual formulas 
made from cow’s milk, we have used it enough to know that 
it is a quite effi cient and practical substitute for milk, when it 
is not desirable to use the latter.
 “We have had some excellent results with eczema and 
will say at this time that this food may prove to be very 
valuable as a temporary diet for babies with severe eczema. 
These cases will, however, be reported later.”
 Note 1. This is the earliest document seen (July 2008) 
with the term “soy bean food” in the title.
 Note 2. This is the earliest document seen (July 2020) 
which states that a soy formula (based on soy fl our) works 
well for treating eczema in infants. Such infants were 
usually allergic to cow’s milk. This same observation was 
subsequently made again and again. Address: Both: M.D., 
Dep. of Pediatrics, Harvard Univ. Medical School, Boston.

1874. Earle, I.P.; Cullen, Glenn E. 1929. Studies of the 
acid-base condition of blood. I. Normal variation in pH 
and carbon dioxide content of blood sera. J. of Biological 
Chemistry 83(3):539-44. Sept. [18 ref]
• Summary: Notwithstanding the large amounts of acid 
produced in metabolism, the reaction of the blood plasma 
normally remains remarkably constant and slightly alkaline, 
between pH 7.33 and pH 7.52. Most values lie between 7.4 
and 7.5. Address: Dep. of Biochemistry, Vanderbilt Univ. 
School of Medicine, Nashville, Tennessee.

1875. J. of the American Medical Association. 1929. Sobee. 
93(13):989. Sept.
• Summary: Describes the product based on a new U.S. 
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trademark 252,477. There is no U.S. patent. A mixture of soy 
bean fl our, 67.5%, and barley fl our, 9.5%, to which has been 
added olive oil, 19.0%, sodium chloride, 1.3%, and calcium 
carbonate, 2.7%. The approximate analysis of powdered 
Sobee is: fat 22.50, protein 33.20, carbohydrate (barley 
and soy bean starches) 32.61, ash 8.51, moisture 3.18. The 
nutritive value of 500 gm is approximately equivalent to 
2,223 calories.
 Action and uses: Sobee is used as a substitute in the diet 
of infants who are sensitive to the proteins of milk.
 Dosage: The normal dilution is prepared by adding 
1 ounce by weight (6 level tablespoonfuls) of Sobee to 7 
ounces of water and bringing to boiling temperature. This 
dilution represents approximately fat 2.81, protein 4.15, 
carbohydrate 4.07, salts, 1.06. The nutritive value of 1 fl uid 
ounce is approximately equivalent to 17 calories. Sobee is 
manufactured by Mead Johnson & Co., Evansville, Indiana.

1876. Product Name:  Sobee (Non-Dairy Infant Food) 
[Powdered, Based on Soy Flour].
Manufacturer’s Name:  Mead Johnson and Co.
Manufacturer’s Address:  Evansville, Indiana.
Date of Introduction:  1929 September.
New Product–Documentation:  Hill, L.W.; Stuart, H.G. 
1929. “A soy bean food preparation for feeding infants 
with milk idiosyncrasy.” J. of the American Medical Assoc. 
93(13):985-87. In same issue see “Sobee,” p. 989. Sept. U.S. 
trademark 252,447.
 Note: Mull-Soy can be thought of as a fi rst precursor to 
the modern soy formula, because it was more sophisticated 
than simply soy fl our and water, but lacked many of the 
nutrients, and the isolated soy protein, found in modern 
soy formulas. Mead Johnson and Co. was a pharmaceutical 
company.
 Gray. 1936. All About the Soya Bean. p. 123. Says 
that Mead Johnson and Co., Evansville, Indiana, is the 
manufacturer. International Inst. of Agriculture. 1936. 
Manufacturers of soy products. p. 205. States that 
American Soya Products Corp. in Evansville, Indiana is 
the manufacturer of this infant food. L.B. Breedlove. 1936. 
Chicago J. of Commerce and La Salle Street Journal. 
June 25. p. 14. “Soy bean–The magic plant. Article XI.” 
“American Soya Products Corporation, Evansville, Indiana: 
Sobee (Infant food).”
 Sarett. 1976. World Soybean Research Conference. p. 
840-49; Shurtleff & Aoyagi. 1979. Soymilk Industry and 
Market. p. 10, 25. “The world’s fi rst commercial soy-based 
infant formula. Made from a mixture of full-fat soy and 
barley fl ours homogenized with olive oil, it had a dark tan 
color and beany fl avor, and contained many oligosaccharides 
that led to intestinal gas (fl atus) and poor-smelling stools, but 
in 1929 it was a godsend to infants allergic to cow’s milk.”

1877. Sumiki, Yusuke. 1929. Studies on the saponin of soy-

bean. I. Bulletin of the Agricultural Chemical Society of 
Japan 5(6-9):27-32. June/Sept.
• Summary: The author received a large quantity of 
the alcoholic extraction of soy-bean from the Central 
Manchurian Research Lab. (Mantetsu Chûô Shikenjo). By 
neutralizing a 70% ethanol solution of free saponin with 
sodium hydroxide, he isolated from soybeans the sodium 
salt of a saponin, melting at 222-224ºC and corresponding to 
the formula C55H80C21. The hemolytic power (against horse’s 
blood) of the free soybean saponin was found to be relatively 
weak compared to standard Merck saponin. Hydrolysis of the 
saponin yielded the equivalent of one molecule of sapogenin 
melting at 228-241ºC and corresponding to the formula 
C32H50O3, together with one molecule each of glucose, 
rhamnose, arabinose, and an acid which was presumed to be 
mesoxalic acid.
 Note 1. This is the earliest English-language document 
seen (Dec. 2017) concerning the presence of saponins in 
soybeans. The author has not yet clearly identifi ed their 
uniqueness and chemical composition.
 Note 2. Webster’s Dictionary defi nes saponin (derived 
from the French saponine, which is from the Latin sapon-, 
sapo = soap, and fi rst used in 1831) as “any of various 
mostly toxic glucosides that occur in plants (as soapwort or 
soapbark) and are characterized by the property of producing 
a soapy lather; esp: a hygroscopic amorphous saponin 
mixture used esp. as a foaming and emulsifying agent and 
detergent.”
 Note 3. Webster’s Dictionary defi nes glucoside (a 
term fi rst used in 1857) as a glycoside that yields glucose 
on hydrolysis. A glycoside (fi rst used in 1930) as any of 
numerous sugar derivatives that contain a nonsugar group 
attached through an oxygen or nitrogen bond and that on 
hydrolysis yield a sugar (as glucose).
 The saponin consists of 1 molecule each of sapogenin, 
dextrose, rhamnose, arabinose, and another substance, 
possibly mesoxalic acid. Address: Agricultural Chemical 
Lab., Tokyo Imperial Univ., Japan.

1878. Sumiki, Yusuke. 1929. Daizu saponin no kenkyû. 
I. [Studies on soybean saponins. I.]. Nippon Nogeikagaku 
Kaishi (J. of the Agricultural Chemical Society of Japan) 
5(9):737-53. Sept. English-language summary in Bulletin of 
the Agricultural Chemical Society of Japan 5:27-32, bound 
in Nippon Nogei Kagaku Kaishi. [7 ref. Jap]
• Summary: Note: This is the earliest document seen (Oct. 
2020) that mentions saponins from soybeans. Address: 
Nogakushi, Japan.

1879. U.S. Bureau of Chemistry and Soils. 1929. Amino acid 
composition of various proteins. Sept. *

1880. Tillmans, J.; Philippi, K. 1929. Ueber den Gehalt der 
wichtigsten Proteine der Nahrungsmittel an Kohlehydrat 
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und ueber ein kolorimetrisches Verfahren zur quantitativen 
Bestimmung von stickstofffreiem Zucker in Eiweiss [On 
the carbohydrate content of important food proteins and 
calorimetric procedure for the quantitative determination 
of nitrogen-free sugar in protein]. Biochemische Zeitschrift 
215:36-60. Oct. 14. (Chem. Abst. 24:877). [21 ref. Ger]
• Summary: This is the earliest document seen (Dec. 
2020) that reports the presence of carbohydrates in 
soybean proteins. Address: Universitaets-Institut fuer 
Nahrungsmittelchemie, Frankfurt am Main, Germany.

1881. Madison Survey (Madison, Tennessee). 1929. Soybean 
products. 11(42):168-69. Oct. 23. [1 ref]
• Summary: Discusses a report on the calcium content 
of soybeans and tofu presented by Miss Frances Dittes 
at the annual meeting of the American Home Economics 
Association, and quoted in the October issue of the Journal 
of Home Economics. Last year Miss Dittes wrote her thesis 
on this subject while studying at George Peabody College 
for Teachers. She made three types of soybean curd using 
calcium sulfate, lactic acid, and rennet as coagulants, then 
measured their calcium content. All were low in calcium, 
although that made with rennet had the highest calcium 
content. “It is concluded that soybean curd in the dietary 
should be supplemented by foods rich in calcium.”
 Dr. Bailey at New Haven, Connecticut, found that 
soybean curd had no starch and no signifi cant amounts 
of sugars. “This means that the soybean curd is a food 
eminently fi tted for use by patients suffering from diabetes.”

1882. Bruening, Curt. 1929. Die Loesung 
ernaehrungswirtschaftlicher Probleme durch das 
Sojaeiwessmehl [The solution to nutritional and economic 
problems through the use of soy protein meal]. In: Hansa-
Muehle. 1929. Soja: Ein Beitrag zur Kenntnis des Wertes 
der Sojabohne und ihrer Produkte fuer die deutsche 
Volkswirtschaft [Soya: A contribution to the knowledge of 
the value of the soybean and its products for the German 
economy]. Hamburg, Germany: Hansa-Muehle G.m.b.H. 78 
p. See p. 9-15. Chapt. 1. [3 ref. Ger]
• Summary: Contents: Nutrition crises. Increased protein 
requirement. Modern nutrition lessons. Gerson’s dietetics. 
East Asian sources of protein. Soy fl our (Sojamehl). Protein 
content of our bread. Better tasting bread. Bread that stays 
fresh longer. Bread that costs no more. The low cost of soy 
protein. No dearer bread. Raising the capability of domestic 
fl our to be baked. Effect on Germany’s balance of trade. 
How to overcome obstacles.

1883. Dittes, Frances L. 1929. The calcium content 
of soybean cheese (Abstract). J. of Home Economics 
21(10):779. Oct.
• Summary: “Three types of soybean curd made by using 
calcium sulfate, lactic acid, and rennet, respectively, 

as coagulants, were analyzed for calcium by the Shohl 
modifi cation of the McCrudden method. The three methods 
of making the curd produced cheeses of good texture, color, 
and fl avor. All were low in calcium, varying from 0.003 to 
0.005 per cent calculated as CaO [calcium oxide = lime]. The 
rennet curd had the highest calcium content. It is concluded 
that soybean curd in the dietary should be supplemented by 
foods rich in calcium.” Address: George Peabody College for 
Teachers [Nashville, Tennessee].

1884. Han, John E.S. 1929. Monosodium glutamate as a 
chemical condiment. Industrial Engineering and Chemistry 
21(10):984-87. Oct. [9 ref]
• Summary: Contents: Glutamic acid. Properties of 
monosodium glutamate. Uses as a condiment. Commercial 
production. Problems of Chinese manufacture.
 All proteins yield amino acids when hydrolyzed. When 
any given protein is hydrolyzed, whether by acid, alkali, or 
steam, the same amino acids are produced and in the same 
proportion. d-Glutamic acid was discovered by Ritthausen 
in 1866, when he hydrolyzed wheat gluten with sulfuric 
acid. It is one of the main constituents of meat and vegetable 
broths. Ikeda, during his research on the seaweed Laminaria 
japonica (Jap: kombu), found that the univalent ion of 
glutamic acid has a decidedly meatlike taste. It has such an 
intense taste, that 1 part of monosodium glutamate dissolved 
in 3,000 parts water is just perceptible to human taste. Thus 
its fl avoring power is 15 times stronger than cane sugar and 
7 times stronger than table salt. In 1908 the fi rst patent was 
issued to Ikeda and Suzuki. In 1909 they applied for a U.S. 
patent, which was issued in 1912. The inventors emphasized 
the superiority of monosodium glutamate over shaved bonito 
(katsuobushi), which is widely used in Japanese cooking.
 “In China and Japan monosodium glutamate is 
manufactured on a commercial scale and consumed as a 
condiment.” In East Asia it is widely used to season foods 
by housewives, restaurants, Buddhists, vegetarians, etc. 
Monosodium started to be manufactured in China about 
8 years ago. In 1928, the Chinese alone used $1,130,000 
worth of this condiment. Today monosodium glutamate is 
sold as “Ajinomoto,” which means “the basis of fl avor,” 
and is made on a large scale by S. Suzuki & Co. In China, 
trade names include “Ve-tze-sin,” “Gluta,” “Aji,” and 
“Chuyu.” Substantial and increasing amounts of Chinese-
made monosodium glutamate are now exported to the Dutch 
Indies [later Indonesia], Singapore, the Philippines, etc. Pure 
monosodium glutamate is currently made in the USA and 
Europe.
 Ikeda pioneered the commercial production of solid 
monosodium glutamate. “Gluten and soy bean are the 
preferred proteins and hydrochloric or sulfuric acid the 
hydrolyzing agent.”
 Photos show: (1) One of the three plants of the Tien-Chu 
Factory in China. (2) Furnaces for heating oil at the Tien-
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Chu Factory. (3) Stoneware vessels for hydrolyzing gluten, 
China Chemical Works.
 A table shows the value of “chemical condiment” 
imported from Japan and manufactured in China, from 1924 
to 1928. “The fi gures also include a special sauce made from 
the mother liquor after the crystallization of glutamic acid 
hydrochloride.” The value of the amount made in China 
increased from $200,000 in 1924 to $630,000 in 1928. 
The value of the amount imported from Japan increased 
from $300,000 in 1924 to a peak of $700,000 in 1925 to 
1927, then dropped to $500,000 in 1928 due to a boycott of 
Japanese goods. Address: Y-1065c North Szechuen Road, 
Shanghai, China.

1885. Hansa-Muehle. 1929. Soja: Ein Beitrag zur Kenntnis 
des Wertes der Sojabohne und ihrer Produkte fuer die 
deutsche Volkswirtschaft [Soya: A contribution to the 
knowledge of the value of the soybean and its products for 
the German economy]. Hamburg, Germany: Hansa-Muehle 
G.m.b.H. 78 p. Introduction by Dr. J. Moses, M.d.R. Oct. 
Illust. No index. 26 cm. [37 ref. Ger]
• Summary: This remarkable book, designed to promote the 
soybean and Hansa-Muehle’s soybean products and solvent 
extraction process, contains an Introduction and 9 chapters 
by various authors; each is cited separately. Several of the 
chapters are reprinted from earlier articles. It also contains 
a list of fi gures. All references, although cited in individual 
chapters, are at the end of the book.
 On the front cover, one below the other, are two large 
Chinese characters meaning “white” + “bean,” which also 
mean white or yellow soybean.
 On the inside back cover is this list of soy products 
available from Hansa-Muehle: Soya bread (Sojabrot). 
“Farinette” soya meal / fl our (Sojamehl). “Vita” soya grits 
(Sojagriess). “Vita” defatted soybean meal (Sojaschrot). 
Crude soybean oil (Rohoel). Refi ned soybean oil (Raffi nat). 
Lecithin.
 Photos and illustrations show: (1) Two soybean pods 
and two seeds (p. 40). (2) Three illustrations of a soybean 
plant: (a) part of the plant, with fl owers and leaves. (b) one 
fl ower. (c) three ripe pods attached to a stem (p. 41). (3) 
An uprooted soybean plant with pods and leaves (p. 42). 
(4) A fi eld of soybeans in Manchuria (p. 43). (5) A fi eld of 
soybeans in the United States (p. 44). (6) An isothermal map 
of the world (with 4 isotherms) showing the areas where 
soybeans are cultivated (p. 45). (7) Piles of soybeans in sacks 
in Manchuria waiting to be loaded onto ships (p. 47). (8) 
A warehouse of soybean cakes in tall sacks–interior view 
with two men standing next to the stacks (p. 50). (9) Soy 
oil in barrels ready to be shipped (p. 51). (10) Graphical 
representation of German soybean imports–1924-1928 (p. 
53). (11) An oil mill in India powered by a bullock or ox 
(p. 63). (12) Painting of a European oil mill from the year 
1570 (p. 64). (13) Two photos of groups of hydraulic presses 

for pressing oilseeds (p. 66). (14) Interior of the Hansa-
Muehle solvent extraction building at the Neuhof Works in 
Hamburg (p. 67). (15) A partial view of the Bollmann solvent 
extraction system (p. 68). (16) Photo of the materials (such 
as stones, other seeds, etc.) that must be removed from a 
shipment of soybeans before it is ready for solvent extraction 
(p. 71) (17) The steps in solvent extraction of soybeans (fl ow 
diagram) (p. 74). (18) An exterior view of Hansa-Muehle’s 
Neuhof Works in Hamburg (p. 75). Address: Alsterdamm 3, 
Hamburg 1, Germany.

1886. Mayr, Robert. 1929. Einige naehere Angaben ueber 
das Sojaeiweissmehl [Some details concerning soy protein 
fl our]. In: Hansa-Muehle. 1929. Soja: Ein Beitrag zur 
Kenntnis des Wertes der Sojabohne und ihrer Produkte fuer 
die deutsche Volkswirtschaft [Soya: A contribution to the 
knowledge of the value of the soybean and its products for 
the German economy]. Hamburg, Germany: Hansa-Muehle 
G.m.b.H. 78 p. See p. 16-21. Chapt. 2. [8 ref. Ger]
• Summary: Contents: Appearance. Taste. Composition. 
Minerals. Sugars. Solubility. Structure of the proteins 
(amino acid content). Soy fl our is inexpensive. Digestibility 
(Verdaulichket) of soy protein. Ways of using soy fl our. 
Suitability as an ingredient in baking. Baked goods in 
diabetic diets, Signifi cance for German agriculture. 
Starch content (only 1% starch). Soy biscuits & cookies 
(Sojakecks). Comparison with Berczeller’s whole soy fl our 
(which contains oil) (Hansa-Muehle’s defatted soy fl our 
is sold under the name Farinette). Conditions for rapid 
dissemination / spread.
 Tables: (1) Comparison of the nutritional composition 
of soybean fl our [defatted], wheat fl our, oat fl our / meal; soy 
fl our has by far the highest protein content (52.2% vs. 11.6% 
for wheat fl our) (p. 16). (2) Analysis of the minerals in soy 
fl our (p. 16-17). (3) Solubility of the protein: Of the 52.2% 
crude protein, 49.7% is pure protein, 33.9% is soluble in 
crude water, and 36.1% is soluble in hot water (p. 17). (4) 
Content of each of the amino acids (p. 17). (5) Comparison 
of the cost of digestible soy protein with the digestible 
protein from other protein sources, such as wheat fl our, rye 
fl our, peas, lentils, beef, egg (without the shell), cheese, and 
milk. Soy fl our is by far the least expensive; egg protein is 
the most expensive. Address: PhD.

1887. Rewald, Bruno. 1929. Das Lecithin aus der Sojabohne 
(Pfl anzenlipoid) [Lecithin from the soybean (Plant lipid)]. 
In: Hansa-Muehle. 1929. Soja: Ein Beitrag zur Kenntnis des 
Wertes der Sojabohne und ihrer Produkte fuer die deutsche 
Volkswirtschaft [Soya: A contribution to the knowledge of 
the value of the soybean and its products for the German 
economy]. Hamburg, Germany: Hansa-Muehle G.m.b.H. 78 
p. See p. 57-61. Chapt. 8. [8 ref. Ger]
• Summary: Contents: The term and concept Lecithin. 
Physiological signifi cance. Well-known traditional sources 
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of lipoid [phosphorus] (the brain, the spinal cord, the glands, 
reproductive organs, and among plants, the germ and the 
seed). Egg yolk. The basis for the high nutritional value 
of the egg. Soy lecithin. The Bollmann process and soy 
lecithin. The biological value of soy lecithin. Concentration 
(soy lecithin contains about 60% pure lecithin and 40% 
soybean oil). Shelf life. Comparison with egg lecithin. Ways 
of using soy lecithin: Margarine, pasta, the threat of a ban, 
baked goods, the leather industry, the textile industry. Future 
possibilities.
 Egg yolk is the richest natural source of lecithin. 
Herein was lecithin fi rst discovered by science, in 1816 by 
Vauquelin. And lecithin derived its name from the Greek 
word for egg yolk, lekithos. Fluid egg yolk contains 8-10% 
pure lecithin. The power of eggs and egg yolks are widely 
known, and they are fed to children, sick people, and those in 
need of strength. Address: PhD.

1888. Rubner, Max. 1929. Soja-Brot [Soy bread]. In: 
Hansa-Muehle. 1929. Soja: Ein Beitrag zur Kenntnis des 
Wertes der Sojabohne und ihrer Produkte fuer die deutsche 
Volkswirtschaft [Soya: A contribution to the knowledge of 
the value of the soybean and its products for the German 
economy]. Hamburg, Germany: Hansa-Muehle G.m.b.H. 78 
p. See p. 22-24. Chapt. 3. Reprinted from Vossische Zeitung. 
30 May 1929. [Ger]
• Summary: Contents: Germany’s negative balance of trade. 
The increasing consumption of wheat bread. Soy fl our has 
higher protein content and better digestibility than wheat 
fl our. Enhancing rye bread through the addition of soy 
protein. The role of protein in human nutrition. The full value 
of soy protein. Solving technical diffi culties in baking. The 
signifi cance of soy protein for the masses. Address: Privy 
Councillor (Geheimrat), Prof. Dr [Berlin, Germany].

1889. Rubner, Max. 1929. Verdaulichkeit von mit Eiweiss 
angereichertem Roggenbrot [Digestibility of protein-enriched 
rye bread]. In: Hansa-Muehle. 1929. Soja: Ein Beitrag zur 
Kenntnis des Wertes der Sojabohne und ihrer Produkte fuer 
die deutsche Volkswirtschaft [Soya: A contribution to the 
knowledge of the value of the soybean and its products for 
the German economy]. Hamburg, Germany: Hansa-Muehle 
G.m.b.H. 78 p. See p. 25-32. Chapt. 4. Reprinted from Die 
Medizinische Welt. No. 1, 1928. [1 ref. Ger]
• Summary: Contents: Introductory report on comparative 
metabolic tests on humans with regular rye bread and rye 
bread fortifi ed with soy fl our. Usability (Ausnützbarkeit) of 
soy protein is 93%. Nitrogen balance experiments. Contains 
many tables. Address: Privy Councillor (Geheimrat), Prof. 
Dr [Berlin, Germany].

1890. Schneider, Adolf. 1929. Die Verarbeitung der 
Sojabohne in der Oelmuehlendenindustrie: unter besonderer 
Beruecksichtigung des Bollmannschen Verfahrens [The 

processing of the soybean in the oil milling industry: with 
special reference to the Bollmann process]. In: Hansa-
Muehle. 1929. Soja: Ein Beitrag zur Kenntnis des Wertes 
der Sojabohne und ihrer Produkte fuer die deutsche 
Volkswirtschaft [Soya: A contribution to the knowledge of 
the value of the soybean and its products for the German 
economy]. Hamburg, Germany: Hansa-Muehle G.m.b.H. 78 
p. See p. 63-76. Chapt. 9. [16 ref. Ger]
• Summary: This chapter contains eight photos and 
illustrations plus a wealth of details about Hansa-Muehle and 
the Bollmann solvent extraction process.
 Contents: History of the development of oilseed 
processing. Mechanical and chemical-physical processes. 
Pressing and extraction. Recent advances in extraction 
technology. Automation. The “Ford system” of oil mills. 
Union of the oil industry and the food industry. Operation. 
Diagram. Quality of the end products. The central idea 
behind the Bollmann system.
 Note: This is the earliest document seen (Nov. 2015) 
concerning the Ford Motor Co. and soybeans.
 When the soybean came to Europe (1908-1910), the 
state of European oil mill technology was very advanced. 
The solvent extraction process had already largely been 
introduced. Therefore the soybean was soon no longer 
pressed but rather solvent extracted. The main reason for this 
was that the soybean had a low oil content in comparison 
with the other oilseeds (for example copra contained 66% fat 
vs. 17-18% fat in the soybean).
 The advantage of the Bollmann system compared with 
previously known European extraction systems depends 
essentially on three sides.
 (1) A completely continuous and automatic design of 
the process and equipment, so that the work fl owed steadily 
through the oil mill; no such thing had ever existed before. 
This automation goes so far that experts have called the 
Bollmann system the “Ford system of oil mills.”
 (2) The development of soybean processing from 
a pure oil industry to a combination oil and foodstuffs 
industry. In order to make this possible, the entire work 
process must be fundamentally redesigned so that all raw 
materials are purifi ed to food-grade quality and the fi nal 
processing with steam and heat make food grade materials. 
Using a continuous process, the extraction time has been 
reduced from 4-6 hours previously to about 1 hour now. 
The evaporation of the solvent from the meal using steam 
has been reduced from 1½ to 2 hours previously to about 
10-15 minutes now, and the distillation of the solvent from 
the oil has been reduced from 1 to 1½ hours previously to 
20 minutes now. This gentler type of treatment has a visible 
effect in the quality of all the products obtained.
 (3) In addition to improving the apparatus, the Bollmann 
system also brought a signifi cant advance in the type of 
solvent used. For the fi rst time a mixture of benzine (benzol, 
petrol) and alcohol in certain exact proportions was used. 
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The discovery of this new mixture also solved the problem 
of extracting the lecithin from the oil in a form so that the 
lecithin, remained in its natural complex with fats, and 
retained its greatest biological value.
 The operation of the Bollmann system (protected by 
countless domestic and foreign patents) is now described in 
its essential features.
 Each one of the steps in the process is then described, 
starting with the arrival of the soybeans in sacks from 
Manchuria to the fi nal processing of the oil, meal, lecithin 
and solvent. This series of steps is depicted clearly in a large 
diagram (p. 74).
 Photos or illustrations show: (1) An oil mill in India 
powered by a bullock or ox (p. 63). (2) Painting of a 
European oil mill from the year 1570 (p. 64). (3) Two photos 
of groups of hydraulic presses for pressing oilseeds (p. 66). 
(4) Interior of the Hansa-Muehle solvent extraction building 
at the Neuhof Works in Hamburg (p. 67). (5) A partial 
view of the Bollmann solvent extraction system (p. 68). (6) 
Photo of the materials (such as stones, other seeds, etc.) that 
must be removed from a shipment of soybeans before it is 
ready for solvent extraction (p. 71). (7) The steps in solvent 
extraction of soybeans (fl ow diagram) (p. 74). (8) An exterior 
view of Hansa-Muehle’s Neuhof Works in Hamburg (p. 75).

1891. Tso, Ernest. 1929. A comparison of the nutritive 
properties of soybean “milk” and cow’s milk. Chinese J. of 
Physiology 3(4):353-62. Oct. [3 ref. Eng; chi]
• Summary: Feeding experiments on albino rats show that 
soya-bean “milk” has a vitamin A content approximately 
equal to that of cow’s milk and that it is richer in vitamin B. 
The defi ciency of soya-bean “milk” in minerals can readily 
be supplied by the addition of suitable salts, while the protein 
is adequate if suffi cient quantities are given. Address: Div. 
of Pediatrics, Dep. of Medicine, Peking Union Medical 
College, Peiping.

1892. Product Name:  La Sierra Soy Cheese (With 
Pimiento).
Manufacturer’s Name:  La Sierra Industries.
Manufacturer’s Address:  Arlington, California.
Date of Introduction:  1929 November.
Wt/Vol., Packaging, Price:  Canned.
How Stored:  Shelf stable.
New Product–Documentation:  Los Angeles City 
Directories. 1928-29. For both these years Theo. A. Van 
Gundy is a teacher in City School. Resides in San Gabriel. 
Riverside City Directories. 1926-1951. No listing for Van 
Gundy or La Sierra Foods. Yet only in 1951 is La Sierra 
College listed. Ad in Health magazine. 1934. 1(3):30. June. 
“La Sierra Soybean Products: Perfect Protein, High Alkaline 
Ash, Low Starch.” The fi rst product on the list is “Soy 
Cheese.” Note: This is the earliest known commercial tofu 
product to be named “Soy Cheese.”

 Ad in Dorothea Van Gundy. 1936. La Sierra Recipes. p. 
46.
 Two interviews with and two letters from Charlotte 
Van Gundy Holmes. 1981. In the fall of 1928 (probably 
not in 1927 as reported by Jones in 1963), T.A. Van Gundy 
moved to La Sierra (now a suburb of Riverside) and started 
La Sierra Industries. He soon developed a line of eleven 
soyfoods. The fi rst eight of these were probably on the 
market by late 1929. One of the products was Soy Cheese 
(canned tofu, with pimiento added to prevent graying after 
canning). This was the company’s second best selling 
product in the early 1930s.

1893. Product Name:  La Sierra Soy Milk.
Manufacturer’s Name:  La Sierra Industries.
Manufacturer’s Address:  Arlington, California.
Date of Introduction:  1929 November.
Wt/Vol., Packaging, Price:  Can.
New Product–Documentation:  Ad in Health magazine. 
1934. 1(3):30. June. “La Sierra Soybean Products: Perfect 
Protein, High Alkaline Ash, Low Starch.” Thirteen products 
are listed, including “Soy Milk.”
 Ad in Dorothea Van Gundy. 1936. La Sierra Recipes. p. 
46. L.B. Breedlove. 1936. Chicago J. of Commerce and La 
Salle Street Journal. June 25. p. 14. “Soy bean–The magic 
plant. Article XI.” “La Sierra Industries, Ontario, California: 
Soy bean milk.
 Two interviews with and two letters from Charlotte Van 
Gundy Holmes. 1981. The product was canned with beany 
fl avor removed by processing with live steam.

1894. Product Name:  La Sierra Soy Beans (Canned) 
[Unseasoned Green-Seeded Type, or with Tomato Sauce].
Manufacturer’s Name:  La Sierra Industries.
Manufacturer’s Address:  Arlington, California.
Date of Introduction:  1929 November.
Wt/Vol., Packaging, Price:  Can.
New Product–Documentation:  Ad in Health magazine. 
1934. 1(3):30. June. “La Sierra Soybean Products: Perfect 
Protein, High Alkaline Ash, Low Starch.” Ad in Dorothea 
Van Gundy. 1936. La Sierra Recipes. p. 46. L.B. Breedlove. 
1936. Chicago J. of Commerce and La Salle Street Journal. 
June 25. p. 14. “Soy bean–The magic plant. Article XI.” “La 
Sierra Industries, Ontario, California: Canned soy beans.
 Two interviews with and two letters from Charlotte Van 
Gundy Holmes. 1981.
 Note: These are the earliest known canned, green-seeded 
commercial whole soybeans seen.

1895. Product Name:  La Sierra Soy Flour (Raw).
Manufacturer’s Name:  La Sierra Industries.
Manufacturer’s Address:  Arlington, California.
Date of Introduction:  1929 November.
New Product–Documentation:  Ad in Health magazine. 
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1934. 1(3):30. June. “La Sierra Soybean Products: Perfect 
Protein, High Alkaline Ash, Low Starch.” Ad in Dorothea 
Van Gundy. 1936. La Sierra Recipes. p. 46. “Raw and 
Processed.” Two interviews with and two letters from 
Charlotte Van Gundy Holmes. 1981.

1896. Product Name:  La Sierra Mamenoka (Roasted Soy 
Flour).
Manufacturer’s Name:  La Sierra Industries.
Manufacturer’s Address:  Arlington, California.
Date of Introduction:  1929 November.
New Product–Documentation:  Ad in Health magazine. 
1934. 1(3):30. June. “La Sierra Soybean Products: Perfect 
Protein, High Alkaline Ash, Low Starch.” Two interviews 
with and two letters from Charlotte Van Gundy Holmes. 
1981. She says this product was introduced in late 1929.
 Note: The word “Mamenoka” bears a close resemblance 
to “Mamenoko,” the early Japanese word for “roasted soy 
fl our.”

1897. Product Name:  La Sierra Soy-Co (Soy Coffee) 
[Coarse, or Fine Grind].
Manufacturer’s Name:  La Sierra Industries.
Manufacturer’s Address:  Arlington, California.
Date of Introduction:  1929 November.
New Product–Documentation:  Ad in Health magazine. 
1934. 1(3):30. June. “La Sierra Soybean Products: Perfect 
Protein, High Alkaline Ash, Low Starch.” Dorothea Van 
Gundy. 1936. La Sierra Recipes. p. 41, 46. The company 
address is now Box 203, Ontario, California. Two interviews 
with and two letters from Charlotte Van Gundy Holmes. 
1981.

1898. Product Name:  La Sierra Sandwich Spread (Called 
Soy Spread by 1936).
Manufacturer’s Name:  La Sierra Industries.
Manufacturer’s Address:  Arlington, California.
Date of Introduction:  1929 November.
Ingredients:  Incl. okara, salt, mace, and other seasonings.
Wt/Vol., Packaging, Price:  8 oz can.
New Product–Documentation:  Ad in Health magazine. 
1934. 1(3):30. June. “La Sierra Soybean Products: Perfect 
Protein, High Alkaline Ash, Low Starch.” Ad in Health 
magazine. 1935. 2(9):31. Sept. “Soy Bean Products, La 
Sierra Brand: Complete protein, low starch, high alkaline 
ash.” House of Better Living Catalog. 1936. March. p. 9. 
8 oz. can for $0.15. Ad in Dorothea Van Gundy. 1936. La 
Sierra Recipes. p. 46. “Soy Spread.”
 Two interviews with and two letters from Charlotte 
Van Gundy Holmes. 1981. This was canned okara or soy 
pulp, with salt, mace and other seasonings; it had a soft 
consistency and was said to taste and smell like “potted 
chicken.”
 Note: This is the earliest record seen (June 2013) 

showing the use of okara as an ingredient in a commercial 
soy product.

1899. O’Brien, Harry R. 1929. Soy beans for profi t: 
Combines and a cash market cause acreage to mount. 
Country Gentleman 94(11):19, 120-21. Nov.
• Summary: “While soy beans have been known in this 
country for 125 years, it was about fi fty years ago that they 
were fi rst grown in North Carolina as a farm crop and about 
25 years ago when they were fi rst introduced into the Middle 
West. In 1917 it was estimated that perhaps 500,000 acres 
were being grown for all purposes. Since then the acreage 
has increased annually until in 1928 around 3,000,000 acres 
were being grown in twenty or more states. Rapid as this 
growth may seem, it has been handicapped by diffi culties of 
harvesting and lack of a commercial market for the beans.
 “But within the past two years the situation has been 
radically changed” because of the combine harvester and 
the new cash market provided by the Peoria Plan and A.E. 
Staley. “These things I learned when late in the past summer 
I drove my car for more than 1200 miles through the 
Midwest to get the details of what was stirring in soy beans... 
There are soy beans everywhere, I found.”
 A star performer in many roles, “Soy beans offer another 
cash crop for the farmer. They are about immune to chinch 
bugs and the corn borer. Planted in corn, they shade the 
ground and protect the corn from the chinch bugs.
 “Then there is the use being made of soy beans in 
industry, as beans, as oil, as meal. The oil is expressed out of 
the beans by the same process used with cottonseed. A ton of 
beans yields roughly from 1600 to 1700 pounds of cake or 
meal and from 250 to 300 pounds of oil.
 “The beans are usable for coffee substitutes, soups, 
baked beans, confections, meat substitutes, vegetable casein, 
vegetable milk and cheeses. There are now several factories 
in this country making soy sauce. I know of one plant 
making chocolate out of soy beans.
 “The oil is suitable for use in soap stocks, enamels, 
varnishes, paints, rubber substitutes, linoleum, waterproof 
goods, celluloid, explosives, glycerin, salad oil, lard 
substitutes and edible oils.
 “Soy-bean meal, in addition to use as livestock feeds, 
is used for fl our, diabetic foods that are supplanting gluten 
fl our, infant foods, macaroni, breakfast foods, fertilizers and 
adhesive glue. Much of the glue used in furniture veneering 
is coming from soybean meal.
 “Such are some of the qualities of this many-sided 
farm legume.” The author then gives fi ve reasons why soy 
beans have made such rapid growth in the past ten years: 
1. Farmers have tried them and liked them, and the news 
has spread. 2. The infl uence of the agricultural colleges, 
experiment stations, extension services, and county agents. 
Experiments have been conducted on varieties, and methods 
of growing and feeding. 3. There have been “certain focal 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    848

© Copyright Soyinfo Center 2021

points where a few farmer pioneer enthusiasts grew them 
for seed and from these points the acreage has spread in 
concentric circles. There are a dozen of these points.”
 4. Improved harvesting methods; “and this is a story that 
is tied up with that of another focal point, Christian County, 
Illinois, where Claire E. Hay was county agent from 1918 
to 1928. Hay knew beans from boyhood. When he came to 
Christian County chinch bugs had been bad for several years. 
So Hay began boosting soy beans as a means of outwitting 
the bug.
 “Now in Christian County among the biggest growers 
of soy beans are the Garwood brothers, Frank and Harry. 
They had heard of combine harvesters being used out West 
for harvesting and threshing wheat in one operation in the 
fi eld. They had a hunch that maybe this same machine would 
work with soybeans. Some Indiana farmers had rigged up a 
homemade affair that had already been used.
 “But the manufacturers were skeptical. Two fi rms 
turned them down, refused to sell a combine for such a 
purpose. But a third did sell, and in 1924 what was possibly 
the fi rst combine ever used in Illinois for any purpose, 
surely for beans, came to the Garwood farms and a public 
demonstration was held.
 “To most people’s surprise, the combine worked. So in 
one day the Garwood brothers had revolutionized soy-bean 
harvesting. Other growers were quick to seize on the idea, as 
were wheat and oat farmers too.”
 5. The newest development is the creation of a 
commercial market for soy beans. “Lack of a market was 
holding back farmers from growing the soys. So a committee 
of three count agents, headed by Hay, called on A.E. Staley, 
a feed manufacturer of Decatur, and asked him to use soy 
beans in his feeds. Staley built an oil mill, began buying 
beans and a commercial market was opened up.
 “Oil mills were built later at Peoria and Bloomington. 
These mills have bought the beans and thus Illinois has taken 
the lead in growing them.
 “The next step in the story came when along in 1927 
Hackleman at the University of Illinois fi gured out that the 
marketing of soy beans would be much more stabilized if 
farmers could grow them on contract for the mills. He and 
Doctor Burlison, chief in agronomy, suggested this plan 
to H.A. Atwood, a feed manufacturer in Peoria. The idea 
simmered on and several conferences were held.
 “In the spring of 1928 Illinois farmers were faced with a 
wholesale killing out of their winter wheat. A conference was 
called at Urbana in April to consider what to recommend as 
an emergency crop, to which farmers, county advisors and 
feed manufacturers were invited. The advisors said that soy 
beans was [sic] the logical crop but there was no use to urge 
them because of a lack of a market.
 “Mr. Atwood announced that his fi rm stood ready to 
contract at a guaranteed price for a million bushels of beans 
or the crop from 50,000 acres. A fi rm at Bloomington was 

associated with him in the offer.
 “Back of the offer was the Grange-League-Federation, 
representing New York dairy farmers, which farm 
organization buys its feeds from Mr. Atwood’s fi rm. The 
G.L.F. representative said in effect that if the Illinois farmers 
would grow the beans, the farmers of New York would buy 
the feed made out of them.
 “The outcome was that a minimum price of $1.35 per 
bushel was set, based on farm cost-account records from 
four states in comparison with the price the G.L.F. had been 
paying for other protein feeds. County advisors circulated 
blank contracts through Farm Bureau membership lists, and 
1344 farmers signed up to deliver beans from 48,444 acres, 
which, when marketed, totaled about 1,200,000 bushels 
of beans [24.77 bu/acre yield]. After paying freight and 
handling charges, the crop netted farmers around $1.20 a 
bushel.”
 A large photo shows two farmers, each with a team of 
four horses pulling a piece of farm machinery, on the farm 
of Finis Fouts, Deer Creek, Indiana. The fi rst is cutting 
soy beans with a binder. The second, 10-15 feet behind, is 
drilling wheat for the next crop. Address: Central Ohio.

1900. Ribadeau-Dumas, L.; Mathieu, R.; Willemin, L. 1929. 
Indications diététiques chez les infants présentant des selles 
glaireuses [Dietetic indications in infants presenting mucus-
laden stools]. Medecine Internationale (La) 37(11):440. Nov. 
[Fre]
• Summary: Digestive troubles caused by the naso-
pharyngeal catarrh [pharyngeal means related to the pharynx 
or throat] or by the most diverse infections of the stomach 
or the intestine are often accompanied by rejection of mucus 
and lumps. In these cases, best results are achieved by 
decoctions of cereals enriched with proteins extracted from 
the soybean or sunfl ower. This mixture appears to stand in 
opposition either to an excess of fermentation or to an excess 
of intestinal putrefaction.
 The equilibrium, so achieved, allows within several 
days, to return to a dairy based feeding, or, at least, to give 
to the child the mineral salts and the lipids essential to his or 
her growth.
 Note: This is one of the earliest documents seen 
concerning the successful application of the soybean to 
infant nutrition in France.

1901. Veillard, Albert. 1929. De la maladie infectieuse de 
Duren (Rhénanie), des légumino-toxi-infections [Concerning 
the infectious disease of Duren (Rhine province) and 
legumino-toxic infections]. Concours Medical (Le) 
51(49):3689-92. Dec. 9. [Fre]
• Summary: The following is the fi rst page of an English 
translation in Soybean Research Council. 1951. The Duren 
Disease.
 It is desirable to call the attention of the medical 
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profession to the infectious disease of Duren (Rhine 
Province). This disease has been reported only in the bovine, 
but by its etiology (an alimentary intoxication by defatted 
soybean fl our) it simulates that of the so-called epidemic 
encephalomyelitis.
 Furthermore like the meal of Java beans, the soybean 
meal (legume) has been used particularly in England where 
Stockman since 1915 has reported its toxic effects. Later 
in 1923, it was used to feed herds in Holland and in the 
Rhineland.
 In the latter country soybean oil meal has been used 
extensively, and it has caused numerous ravages among 
cattle. It is obvious that the milk and the serum of cows 
thus fed contain the toxic principle and it is permissible to 
inquire if an infant which receives such milk and is then 
subsequently immunized with a serum derived from cattle 
fed with soybeans could not show complications, such 
as those of the post-vaccination encephalomyelitis. Such 
an encephalomyelitis would in reality be nothing but an 
antiphylatic shock in an infant sensitized by milk made toxic 
by soybean meal and inoculated with a serum containing the 
same toxic principle.
 It one takes account of the experiments by Bailly 
and Brocq-Rousseu who have reported that it is possible 
to induce in a horse, which has been sensitized by sweet 
peas (Lathyrus), symptoms of lathyrism by feeding it other 
legumes which are not toxic (for instance, chick pea, Cicer 
arietinum), it is obvious that studies should be made of 
all legumes which have been introduced into the feed of 
an animal which has furnished the serum and of the infant 
which has received the immunization (phaseolus, lathyrus, 
soja, faba, etc.).
 Soybean fl our [meal] has the excellent appearance 
of a good alimentary fl our, it is defatted and bleached by 
trichlorethylene just like the fl ours which have habitually 
been used as substitutes for cereal fl our. It should not be 
forgotten that according to Stockman (England), Lothes 
and Profe (Germany) it is this chemical which is the cause 
of the intoxication. Does this soybean fl our which has been 
recommended for the feeding of diabetics at some time enter 
into food mixtures which are destined for infant feeding?
 Finally all of these toxic meals decrease the resistance 
of the organism and contribute towards an increase in 
mortality during severe epidemics such as the grippes, 
and spirochetoses. It is essential to avoid their use in the 
manufacture of bread. For all these reasons, the medical 
profession must be kept informed about the infectious 
Duren disease, which, until now, has been described only in 
veterinary publications.
 In the Revue generale de medecine veterinaire of 15 
August 1928, Professor Robin (of the School of Alfort) 
describes the characteristics of this new disease observed in 
the bovine. It is from this important paper that I will borrow 
the details which are of interest to the medical profession, 

particularly for a discussion of the toxicology of a legume 
which has been recommended for the diet of diabetics. 
Address: Meung-sur-Loire, Loiret, France.

1902. Medical Press. 1929. New preparations. Soyolk (Soya 
bean fl our). Dec. 18. p. 506-07.
• Summary: “Recently Dr. Berczella [sic, Berczeller] 
(Vienna) has discovered a method of treating the [soya] bean 
so that the bitter principles are neutralised, and the tendency 
to rancidity is overcome. The Berczella process produces a 
fl our containing the full content of fat protein and vitamins 
which keep perfectly under ordinary conditions. This 
fl our has now been marketed under the name of ‘Soyolk,’ 
and marks a welcome and notable advance in extending 
our food supply. ‘Soyolk’ is a pale-yellow fi nely-ground 
powder resembling household fl our in texture. The starch 
present is less than 1 per cent., and Kreiss’ test for rancidity 
gave negative results. It also contains a high proportion of 
valuable lipoids.
 “Investigations by Professor Richter, Dr. H. Wastle [sic, 
Wastl], Professor Leersum, Dr. Josef Srzanto [sic, Szanto], 
Dr. Ernst Kupelweiser [sic, Kupelwieser], and other eminent 
biochemists, prove that the soya proteins are of fi rst-class 
quality, approximating in their amino-acid derivatives in 
content and proportion to animal protein...”
 Note: This is the earliest English-language document 
seen (Dec. 2020) that contains the term “soya proteins” (or 
“soya protein”).

1903. Adolph, Wm. H.; Wang, Yu-Mei. 1929. The 
manufacture and distribution of soy bean milk in Shantung. 
Lingnan Science Journal 8:563-71. Dec. 1 plate at end. [2 
ref]
• Summary: “Bean milk as well as bean curd has been made 
and used in China for several thousand years. The soybean 
and particularly its products are more universally used in the 
Orient than even rice, and it is the soy bean which is China’s 
special contribution to food economics.”
 “In recent years, attempts have been made to exploit 
bean milk on an extensive commercial basis. A factory for 
its manufacture was established in France near Paris, and 
operating today in most of the larger cities of China are bean 
milk factories which prepare and serve their bottled product 
to the community in much the same manner as a modern 
dairy in the Occident handles cows’ milk. Because of its 
freedom from starch and sugar, it can be used as a diabetic 
food, and the very latest proposal is a bean milk powder, 
which makes possible the preparation of bean milk at home.”
 This report is a summary of a study of bean milk as 
manufactured in Tsinan [or Chinan], capital of Shantung 
province. Yellow soybeans are soaked in a little water, 
usually over night. “To the soy beans are usually added a 
small amount of peanuts and some apricot kernels. The latter 
are for the purpose of giving the product a pleasant taste.” In 
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general, one unit weight of dry beans is required to make 10 
units by weight of fi nished soymilk. The softened beans are 
then ground to a thick pulp in a stone mill. The pulp is them 
mixed with a little water and strained through muslin fi lters. 
Usually this straining process is repeated until the liquid is 
of the right consistency. It is then boiled, cooled, bottled, 
sealed, and delivered (see photos). “Tsinan is famous for the 
large number of clear bubbling springs throughout the city, 
and the fame of each bean milk supply house rests upon the 
excellence of the spring water which is used in making the 
milk.”
 Bean milk costs only about half as much as cow’s milk 
in China, i.e. about $0.05 Mex. per catty, but it is 20% more 
expensive per 100 calories. Bean milk also sours more 
quickly than cow’s milk. “One solution will be the use of one 
of the recently invented soy bean milk powders.”
 “The growth of the bean milk industry in China is 
signifi cant. Up to ten years ago, bean milk was a by-product 
from the bean curd industry; it could be purchased only 
from the bean curd factories, and no attention was given 
to producing a product which was palatable and pleasing 
to the taste. At the present day it occupies the position of 
an independent industry, and is advertised by attractive 
handbills setting forth intelligent interest in foods and their 
nutritive qualities. The fact also remains that...the taste of 
cows’ milk is well-nigh intolerable to the average Chinese. 
One large factory in Peking now makes and distributes over 
a thousand bottles of milk daily; in Shanghai two factories 
each meet an even greater daily demand. The industry is 
bound to grow rapidly to greater dimensions.
 “The Yen-Shou Bean Milk Company, which is the 
largest bean milk factory in Tsinan, reported, in 1926, a 
daily output of 250 bottles; each bottle has a capacity of 
approximately one-half catty [about 500 ml]. The customer 
pays $1.00 Mex. per month for one of these bottles delivered 
to the door each day. This factory started operations in 1923 
with a capital of $300 Mex., and was able at the start to 
invite an expert from a large Peking factory to help introduce 
the details of the modern bean milk process.
 The monthly fi nancial statement showed: Income–sales 
of 250 bottles daily = $250. Expenses–Wages (6 men) $36. 
Rent $30. Raw materials, beans, etc. $30. Miscellaneous $30. 
Total expenses $136. Profi t: $114.
 Photos show: (1) A man delivering sealed bottles of 
bean milk to regular customers. The bottles are all slung over 
his right shoulder. (2) “Soybeans being ground in a stone 
mill to a thick, creamy pulp.” (3) A hanging 4-sided sieve 
over a metal barrel. “The thick, pulpy mass is then diluted 
with water and fi ltered. The fi ltered product is bean milk.” 
Address: Dep. of Chemistry, Chee-loo Univ., Tsinan, China.

1904. Chung, H.L.; Ripperton, J.C. 1929. Utilization and 
composition of Oriental vegetables in Hawaii. Hawaii 
Agricultural Experiment Station, Bulletin No. 60. 64 p. Dec.

• Summary: Soybeans are discussed as follows: (1) Large or 
soybean sprouts (Glycine hispida) (p. 3-4). Chinese name: 
Dai-tau-nga. Japanese name: Not given. A photo shows these 
sprouts, together with “Small or mungo bean [mung bean] 
sprouts (Phaseolus aureus). The stem and root are 3 to 3½ 
inches long. “The large bean sprouts are prepared daily for 
the vegetable market in Honolulu. The sprouts are obtained 
by germinating the soybean” for 4-6 days. “The beans are 
washed, submerged in water in a container for 24 hours, 
and then drained. A damp cloth, sack or grass-woven mat is 
placed over the container. A fresh supply of water is added 
to the container at 6-hour intervals during the 24 hour period 
to prevent the beans from heating. In the market the sprouts 
are kept submerged in water so that they may retain their 
crispness and succulency.” A recipe is given for “large bean 
sprouts” with pork.
 Green soybeans in the pods (p. 42-43). Chinese name: 
Chang-wong-tau. Japanese name: Daizu or soya mame. This 
“is a rather unusual Orient-grown vegetable. Unlike the snap 
bean, green soybeans are sold in their pods attached to the 
plant. The plants with their pod-laden branches are tied in 
bunches of 4 to 10. Each plant is about 15 inches long and 
has very hairy stems and leaves. The pods also are hairy and 
are borne in clusters. Each pod contains three to four seeds. 
The soybean is an all-season crop in Hawaii. It makes its best 
growth, however, in April. It requires about 75 days from the 
date of planting to reach the green-pod stage.”
 “To cook plain.- Wash one-half pound fresh soybean 
pods, and boil until they are soft. Season with soy sauce and 
sugar, and serve in the pod. The beans are removed for the 
pods when eaten.”
 A photo shows two uprooted soybean plants with pods 
attached.
 Other vegetables of interest are also described, each 
with a photo: Ginger bracts (Zingiber mioga). Japanese 
name: Mioga [Myôga] (p. 12). Mugwort (Yomogi, p. 19). 
Perilla (Perilla frutescens). Japanese name: Shiso (p. 20). 
Cowpeas (Vigna sinensis). Japanese name: Sasage. Goa 
beans (Psophocarpus tetragonolobus). “Although the Goa 
bean, also known as asparagus pea and winged bean, has 
long been known and used in the Orient, it has only recently 
been introduced into Hawaii, where it is as yet little known” 
(p. 40). Chinese name: See-kok-tau. Japanese name: Not 
given. Note: This is the earliest document seen (Aug. 2006) 
giving the name “winged bean” as one of the names of 
Psophocarpus tetragonolobus.
 Kudzu (Pueraria thunbergiana, P. hirsuta, Dolichos 
japonica). Chinese name: Fan-kot. Japanese name: 
Sasage. Oriental radish (Raphanus sativus longipinnatus). 
Chinese name: Loh-bak choi. Japanese name: Daikon. Yam 
(Dioscorea batatas). Also known as Chinese yam, Chinese 
potato, and cinnamon-vine. Chinese name: Tai-sue. Japanese 
name: Naga-imo.
 In the section titled “Composition” (p. 57-63), 
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tables give nutritional analyses of all foods discussed in 
this bulletin, including calcium, phosphorous, iron, and 
“alkalinity” (expressed as cubic centimeters of normal acid 
solution required to neutralize excess of base per 100 grams 
of fresh vegetable). The analysis of the green soybeans is 
with the pods removed. Address: 1. Agronomist; 2. Chemist. 
Both: Honolulu, Hawaii.

1905. Nayler, John. 1929. The wonderful soya bean. 
Vegetarian Messenger and Health Review (Manchester, 
England). Dec. p. 301-02. [1 ref]
• Summary: The author begins with a brief discussion of 
growing world soybean trade, and a discussion of soybean 
production in the USA, based on articles in Country 
Gentleman. “The soya would not grow in the United 
Kingdom. To your readers the soya bean is of special interest 
on account of its high protein ratio, and its lack of starch, 
and the many uses to which portions of it may be put. It is 
particularly rich in protein and oil...
 “The commercial chemist has discovered that the bean 
is useful in the preparation of coffee substitutes, chocolates, 
soups, baked beans, confection, meat substitutes, vegetarian 
sauces, vegetable casein, vegetable milk and vegetable 
cheese.”
 “The meal prepared from the bean has also a long list of 
uses. We have mentioned its use to the farmer and his stock. 
As a diabetic preparation it is supplanting gluten fl our, as it 
has practically a no-starch content. It is used for infant foods, 
macaroni, breakfast foods, and in certain matters used by 
specialised trades.”
 “It appears to me that it is to the soya bean and the use 
which clever manufacturers may eventually make of it that 
the vegetarian may hopefully look forward to the day when 
really acceptable tasty substitutes will be on the market 
at a moderate price to take the place of present day dairy 
supplies, namely, milk, butter and cheese–possibly eggs 
also. The essentials to be sought for are palatability, a low 
competitive price, and practical value to the human economy. 
I am not aware as to how far these points have been realised, 
so far, but there does not seem any insuperable diffi culty in 
achieving them all.” Address: J.P.

1906. Fukai, Tôshi; Ono, S. 1929. Shôyu hakkô to shiyu no 
kankei. I. Shôyu abura ni ganyu serareru shibôsan “echiru 
esutaa” narabini yûri shibôsan ni tsuite [On the relation of 
fat and shoyu brewing. I. On the ethylester of fatty acid and 
free fatty acid in shoyu]. Nippon Jozo Kyokai Zasshi (J. of 
the Society of Brewing, Japan) 24(1):37-41; 24(2):34-41; 
24(3):47-50. [Jap]
Address: 1. Jozo Shikensho Gishi, Nôgaku-shi; 2. Moto Jozo 
Shikensho Kenshu-in, Nôgaku-shi, Japan.

1907. Kinoshita, Asakichi; Inoue, E.; Aomori, Y. 1929. Miso 
oyobi miso-yo kome kôji no futsû seibun narabini sono 

tôkaryoku [The nutritional composition of miso and of rice 
koji used in miso, and the saccharifying power of the latter]. 
Nippon Jozo Kyokai Zasshi (J. of the Society of Brewing, 
Japan) 24(7):77-79. [Jap]
Address: Jozo Shikensho 1. Gishi 2-3. Kenshu-in.

1908. Product Name:  La Sierra Soy Bean Butter (later 
renamed B-Nut Butter (Soynut Butter)).
Manufacturer’s Name:  La Sierra Industries.
Manufacturer’s Address:  Arlington, California.
Date of Introduction:  1929.
New Product–Documentation:  La Sierra Industries. 
1931? “La Sierra soy bean products.” Arlington, California. 
6 panels. This small, undated leafl et (which cites a Jan. 
1930 USDA Farmers’ Bulletin No. 1617 titled “Soybean 
utilization,” by W.J. Morse) lists “Soy Bean Butter” as one 
of the company’s products and states: “Soy Bean Butter is 
similar to peanut butter, however it does not contain any 
nuts. It may be served plain or mixed with water to dilute. A 
delicious spread is made by mixing equal parts of honey and 
soy bean butter.”
 Note: This product is almost surely soynut butter. If so, 
it is the world’s earliest known commercial soynut butter.
 Ad in Health magazine. 1934. 1(3):30. June. “La Sierra 
Soybean Products: Perfect Protein, High Alkaline Ash, Low 
Starch.” House of Better Living. 1936. Sept. p. 2. “Fresh 
Nut Butters. No Salt Added.” Retailed for $0.25/lb. Ad in 
Dorothea Van Gundy. 1936. La Sierra Recipes. p. 46. Two 
interviews with and two letters from Charlotte Van Gundy 
Holmes. 1981. March-May. Early work with peanut butter: 
In 1897, at about age 23, T.A. Van Gundy began his fi rst 
commercial food production, making peanut butter (which, 
at the time, was a relatively new food) with Dr. Hare in 
Fresno, California. In the fall of 1928 (probably not in 1927 
as reported by Dorothea Van Gundy Jones in 1963), T.A. 
Van Gundy moved to La Sierra, California (now a suburb 
of Riverside) and started La Sierra Industries, the business 
that would make his famous as a soyfoods pioneer. The fi rst 
eight La Sierra-brand soyfood products were probably on the 
market by late 1929. These included B-Nuts or Beanuts (oil-
roasted soynuts), and B-Nut Butter (soynut butter made from 
B-Nuts).

1909. Lyubarskii, E.I. 1929. [Technical properties of 
soybeans from the maritime section]. Transactions of the 
Far-Eastern Regional Institute for Scientifi c Research 
(Vladivostok) 1(2):1-14. (Chem. Abst. 28:3494). [Rus]*
• Summary: Soy beans contain protein (chiefl y glycinin) 
36.5%, fat 17.5%, carbohydrates (galactan, pentosans, and 
sucrose, but little starch) 26.5%, fi ber 4.3%, water 9.9%, 
and ash 5.3%. The beans also contain lipoids (lecithin and 
cephalin), vitamins, and enzymes. The composition of 
different varieties is recorded.
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1910. Okano, Koji; Ninomiya, Mamoru. 1929. Ueber die 
Denaturierung der Eiweissstoffe von Sojabohnen bei der 
Oel-extraktion Mittels Alkohol [Denaturation of the protein 
in soy beans during the extraction of oil with alcohol]. 
Minami Manshu Tetsudo K.K., Chuo Shikenjo Hokoku (South 
Manchuria Railway Co., Central Research Institute, Report) 
14:7-9. (Chem. Abst. 25:1694). [Jap]*
• Summary: The protein matter is denatured by the action 
of alcohol, heat, and steam, the latter being blown into the 
grains to recover the solvent. The relative proportions of 
protein soluble in water, in 10% sodium chloride solution, 
and in 0.2% caustic soda, contained in soy bean after 
extraction with alcohol, benzine, or alcohol-benzine mixtures 
have been determined. It is shown that the water- and 
brine-soluble fractions decrease, while the alkali-soluble 
and the insoluble fractions increase. The change produced 
by steaming is similar and is proportional to the duration 
and the temperature of the steaming. No change in the 
amino-acid partitions of the raw bean and the grits could be 
detected, and digestion of the purifi ed protein with pepsin 
and trypsin revealed no signifi cant differences in the various 
preparations.

1911. Otomo, Sajiro. 1929. [Occurrence of vitamins A and 
B in soybean oil and cake]. Minami Manshu Tetsudo K.K., 
Chuo Shikenjo Hokoku (South Manchuria Railway Co., 
Central Research Institute, Report) 14:13-15. [Jap]*
• Summary: Soybean oil has been shown to contain a 
defi nite amount of vitamin A, although it is less effective 
than cod-liver oil. Oil obtained by extraction was richer than 
the expressed oil. The vitamin is destroyed by bleaching. 
Soybean cake does not contain any appreciable amount of 
vitamin A, but does contain vitamin B.
 Also cited as: “Abstracts from Rept. Central Lab. S. 
Manchuria Railway Co. pp. 13-15 (1929).”

1912. Otomo, Sajiro. 1929. [Nutritive value of soybean cake 
and purifi ed soybean cake]. Minami Manshu Tetsudo K.K., 
Chuo Shikenjo Hokoku (South Manchuria Railway Co., 
Central Research Institute, Report) 14:10-12. [Jap]*
• Summary: Although the protein constituent of soy beans is 
denatured by the extraction of oil, it has been found that the 
cake still possesses nutritive value. Solvent-extracted cake is 
of less value than the expressed, and purifi ed cake than the 
original. Artifi cial digestion with pepsin and trypsin showed 
that the nutritive value is lowered by alcoholic extraction.

1913. Otomo, Sajiro. 1929. [The proteins and vitamins in the 
embryo of the soybean (Abstract)]. Manimi Manshu Tetsudo 
K.K., Chuo Shikenjo Hokoku (South Manchuria Railway 
Company, Central Laboratory Report) p. 15-17. (Chem. 
Abst. 25:1871). *

1914. Prinz, H. 1929. Variationsstatistiche Untersuchungen 

ueber die chemische Zusammensetzung der Sojabohne 
[Investigations on statistical variations in the chemical 
composition of the soybean]. In: L. Berczeller. 1929. 
Publications on Berczeller’s Soy Flour. Vol. II. 2 p. 
Unpublished manuscript. [2 ref. Ger]
• Summary: The statements in the literature on the chemical 
composition of the soybean (Sojabohne) are very different, 
even though the composition of the Manchurian soybean 
(Soja) is actually a very constant one. This emerges in 
particular from the subsequent studies that were carried out 
on the individual analyses that were indicated by Horvath, 
König (Chemie der Nahrungs- und Genussmittel [The 
Chemistry of Foods and Delicacies]) also indicates 33.7% 
nitrogenous substance on average, which is certainly far too 
low for the Manchurian soybean. On page 359, he indicates 
the range of protein to be 28-43%, whereby it has to be noted 
that in our experience, the low protein values are merely to 
be traced back to insuffi cient nitrogen fertilizing or to the 
lack of nodule bacteria.
 In the Chinese Economic Monthly, experiments are 
found from a Chinese agricultural experiment station 
according to which the soybean contains on average 8.6% 
water, 42.8% protein, and 19.9% fat. The lowest observed 
protein content within that context is 38.9%, and there are 
several values indicated with 46.7% protein.
 What is particularly interesting, though, are the 
analyses that were carried out in 1919 and 1920 by the 
South Manchurian Railway Company (Südmandschurische 
Eisenbahngesellschaft), where soybeans (Sojabohnen) that 
arrived for export were subjected to studies. The averages 
that were found in this regard were:
 8.5% water
 18.0% fat
 40.0% protein
 28.0% carbohydrate (water-soluble extracts + cellulose)
 5.5% ash
 Just how small the changes in the chemical composition 
of the Manchurian bean are is shown by the comparison of 
the averages that were calculated for the two years:
 When calculated on the dry substance, the following 
values result:
 A striking consistency is therefore present in the 
composition of the Manchurian soybean–one which is much 
greater than is indicated in König, from which the data have 
been repeatedly passed into the literature. This fact becomes 
even clearer when we put the analyses into a distribution 
table, divided into groups, as is apparent from Table I (the 
percent fi gures indicate class averages in the table).
 Table 1: Water content of the soybean.
 Table 2: Fat content of the soybean.
 Table 3: Protein content of the soybean.
 The greatest fl uctuation is shown by the water content of 
the bean–from 6.25% to 11.75%, whereby the most common 
value is 9.25%. The fat content already demonstrates a 
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much lower shift–from 15.5% to 20.5%–with the most 
common value there being 28.0% [sic, 18.5%]. The greatest 
consistency, though, is shown by the protein content of the 
bean, which only varies between 37.5% and 43.5% and 
demonstrates 39.5% as the most common value.
 The analyses that were carried out in the USA 
(Tennessee Agricultural Station (Tenessee [sic] 
landwirtschaftliche Station)) yield the same fat content or, 
in fact, even one that is somewhat higher, but the protein 
content of those soybeans is much lower. With the soybean 
varieties that have been grown in Europe, we can likewise 
observe that they have a lower protein content. And fi nally, 
Zlataroff in Bulgaria also arrived at similar results.
 It goes without saying that this lower protein content 
of soybeans outside of Manchuria proves that without a 
corresponding inoculation of the soil, the soybean bacteria 
(Sojabakterien) are not present and the plants therefore do 
not have suffi cient nitrogen available. Only with a bacteria 
inoculation that has been competently carried out can the 
agronomic trials provide soybeans with the high protein 
content that has been attained in Manchuria. The errors that 
occur in this regard even in the literature can be shown by a 
quote from a work by Suranyi (Mitt. der landw. Versuchsstat. 
/ung/ [Mitteilungen der landwirtschaftlichen Versuchsstation 
Ungarn [Reports from the Agricultural Experiment Stations, 
Hungary]] 1927, vol. 4), who writes about the Hungarian 
agronomic trials as indicated verbatim here: “I consider it 
to be worthy of mention that in spite of the most thorough 

study, in no year could nodule formation be discovered on 
the soybean.”
 Trials such as these are just as worthless as far as the 
evaluation of the protein content and also the yield of the 
soybean are concerned. With the experiments by Suranyi, 
the fat content of the soybeans, which in fact were harvested 
under the most unfavorable of conditions, was 17%. The 
protein content was unfortunately not studied at all, even 
though that would have been much more important. It must 
have amounted to approx. 27 to 30%.
 Soybeans of a good quality are in fact only to be 
achieved after a corresponding inoculation of the soil with 
soybean bacteria cultures if soybeans had not been cultivated 
up to that point on that soil. The corresponding yields in 
such areas are likewise only to be attained with inoculated 
seeds for sowing. All agronomic trials for the cultivation 
of the soybean that do not take the nodule bacteria into 
any consideration are completely worthless from the 
scientifi c point of view. In order to spread the cultivation 
of the soybean into the corn-growing areas of Europe, it is 
absolutely necessary for the farmers to be able to receive 
soybean bacteria cultures and for the signifi cance of these 
cultures to soybean cultivation to be correspondingly 
clarifi ed to them.
 Duplicated by Dr. Fritz Löw, Josefstädterstar. 35, Vienna 
District VIII. Tel. A 27-4-23.
 Note: Translated by Philip Isenberg (MM, CT), Long 
Beach, California. Address: Dr., Austria.
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1915. Sato, Masanori; Seto, I. 1929. Separation and recovery 
of phosphatides and carbohydrates from alcoholic extract 
of soya bean (Abstract). Abstracts of Reports, Central 
Laboratory, South Manchuria Railway Co. (Dairen, 
Manchuria) p. 6. *

1916. Sato, M.; Seto, I. 1929. [Extraction of soybean oil with 
alcohol. II. (iii) Separation and recovery of phosphatides 
and carbohydrates from alcoholic extract of soy beans]. 
Minami Manshu Tetsudo K.K., Chuo Shikenjo Hokoku (South 
Manchuria Railway Co., Central Research Institute, Report) 
14:6-7. [Jap]*
• Summary: On cooling after extraction with alcohol, 
the alcoholic layer contains 1.07% phosphorus, 1.27% 
nitrogen, and 27.53% carbohydrates (as invert sugar), the 
total representing about 6% of the soy bean. As methods 
of recovery, alcoholic extraction, alcoholic distillation, and 
coagulation with sulfuric acid and with calcium chloride 
were tried. Distillation with added alcohol gave the best 
recovery (carbohydrates 91.5%, phosphatides 96.8%), but 
coagulation by calcium chloride was probably the most 
practical (carbohydrates 82.7%, phosphatides 90.8%).
 Note: This is the earliest Japanese-language document 
seen (Feb. 2016) that mentions phosphatides in connection 
with soybeans.

1917. Waterman, H.I.; Bertram, S.H. 1929. [The 
hydrogenation of oils]. Kogyo Kagaku Zasshi (J. of the 
Society of Chemical Industry, Japan) 48(6):79-80T. [3 ref. 
Jap]*

1918. Dam, Henrik. 1929. Cholesterinstoffwechsel in 
Huehnereien und Huenchen [Cholesterol metabolism in 
chicken eggs and hens]. Biochemische Zeitschrift 215(4-
6):475-92. [3 ref. Ger]
• Summary: Note: Henrik Dam was a Danish scholar who 
won the Nobel Prize in Medicine in 1943 for his discovery of 
vitamin K and its role in human physiology. The new vitamin 
received the letter K because the initial discoveries were 
reported in a German journal, in which it was designated as 
Koagulationsvitamin. Address: Biochemical Institute, Univ. 
of Copenhagen, Denmark.

1919. Encyclopaedia Britannica (14th ed.): Soya bean oil. 
1929. New York & London: Encyclopaedia Britannica, Inc. 
See vol. 21, p. 104. [7 ref]
• Summary: This oil, also known as “Bean Oil” is obtained 
by expressing the ground seed of the soya bean in Anglo-
American presses. “The beans, which contain from 18% to 
20% of oil, yield by expression on the practical scale about 
13%. Damaged seeds are extracted with a volatile solvent, 
whereby almost all the oil is recovered. The expressed 
meal is valued for its albumenoid content, and is especially 

suitable for feeding to dairy cattle, causing an increase in the 
secretion of milk fat. The oil expressed from sound seed is 
pale yellow in colour and only needs fi ltering over fuller’s 
earth to be fi t for edible purposes. Soya bean oil contains 
up to 6% of linolenic acid and therefore falls into the class 
of drying oils. In addition to its use as an edible oil, it fi nds 
extensive employment for soap-making; boiled with cobalt 
dryer it is used in the United States for the manufacture of 
paints.
 “In 1926 there were exported from Manchuria 1,423,000 
tons of beans and 165,000 tons of oil. Great Britain imported 
46,000 tons of beans and 43,000 tons of oil, while Germany 
consumed 370,000 tons of beans and 20,000 tons of oil.”

1920. Ferrée, Christian Johan; Tussaud, J.T. 1929. The soya 
bean and the new soya fl our. London: William Heinemann 
(Medical Books) Ltd. xi + 79 p. Illust. No index. 22 cm. 
Revised translation from the Dutch by C.J. Ferree and J.T. 
Tussaud of Die Sojaboon en Duurzaam Sojameel. [29 ref]
• Summary: Contents: Foreword, by Sir Wm. Arbuthnot 
Lane, President of The New Health Society. Preface, by C.J. 
Ferrée (London). 1. Introduction. Literature. Name of the 
plant. Origin. Botanical particulars. Assimilative power of 
the soya plant. Inoculation. Soil requirements. Production 
and cost. 2. General ingredients of the various Manchurian 
beans. Composition. The value of soya protein. Vitamin in 
the soya bean. Digestibility of the soya bean and its products. 
3. Use in China and Japan: Bean sauce, soy, or shoyu, 
Chinese chiang (paste), tou-fu or beancurd, beans consumed 
as a table vegetable, bean refuse and bean cake are used 
as a fertiliser and for fattening hogs, bean oil is used as an 
illuminant (where it has not been superseded by kerosene), 
as a substitute for lard in cooking, and as a lubricant for 
greasing axles and parts of native machinery, miso and natto. 
First imports into Europe. Exports during the last fi ve years 
from China and Japan. Imports during the last fi ve years into 
Europe and America. The increasing rate of its cultivation. 
Manchuria–Production. Estimate of the world’s production 
of the soya bean. London the principal market. Future 
importance.
 4. America. Australia. South Africa. Other British 
possessions and protectorates. Java (Dutch East Indies). 
Europe. 5. Unsuccessful experiments with soya fl our. 
Ordinary soya fl our. Extracted soya fl our. Dr. L. Berczeller’s 
discovery. The new soya fl our. Comparison with other cereal 
fl our and other foods. Comparison in price with other cereal 
fl our and other foods. Comparison in price of soya protein 
compared with other cereal foods. Comparative analysis of 
cereals. 6. Soya milk. Vegetable casein. Lecithin. 7. Increase 
in food value. Savings. Industrial application in foodstuffs. 
The importance of Dr. L. Berczeller’s soya fl our for the food 
industry. Soya fl our and the food laws. Uses of soya fl our 
in: Bread, pastry, cake, biscuits, confectionery, sausages, 
infant foods and food for invalids, cocoa, chocolate, soup 
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cubes, pudding fl our. Uses in the kitchen. Soya fl our recipes 
(for fl our made using the Berczeller process), soya fl our for 
diabetics, recipes for diabetics.
 The Preface states: “In the following pages the writer 
has endeavoured to give an account of the numerous uses 
to which the soya bean has so far been put, and to visualise 
its future service to humanity through the means of a totally 
new and practical process by which this legume... may in 
future be used as an important article of food for general 
consumption throughout every quarter of the globe.
 “In compiling the details relative to the soya bean fl our, 
with which this brief summary principally deals, he trusts 
that he has succeeded in giving suffi cient data to enable 
the reader to fully realise its value as a staple food from the 
economic point of view, as well as from the more domestic 
standpoint, so that the important fact may be fully realised 
that a new foodstuff of a very valuable nature... has now 
been brought within the reach of all nations to serve them in 
a most practical manner as an economic article of food.”
 The book includes statistics on the imports and exports 
from 1923 to 1927 of “soya beans, soya oil, and soya cake in 
various countries including China, Japan, England, France, 
Germany, Holland, Norway, Denmark, Sweden, and USA.
 The “new soya fl our” is that developed by Dr. 
Berczeller. This book repeatedly praises that fl our. “A few 
years ago Dr. Laszlo Berczeller, a Hungarian physiologist 
in Vienna, succeeded scientifi cally in fi nding a method 
which enables us to prepare from the soya bean a digestible 
and pleasantly fl avoured fl our without detracting from 
its nutritive value, and this method entirely succeeds in 
preserving all the good qualities contained in the bean itself. 
Physiological experts and analysts withhold no praise, as the 
following extracts will show: -” There follow words of praise 
from: (1) Dr. Alfred Schwicker, M.P., Royal Hungarian 
State Institute, Central Depot for Experimental Chemistry. 
(2) Dr. Stefan Weisser, King’s Counsellor, Royal Veterinary 
Physiological Experimental Station, Budapest. (3) Prof. A. 
Durig., The Physiological Institute, University of Vienna.
 Marakujew (1928) estimates the production of soya 
beans in “Manchuria at 6 million tons at the utmost, the 
production of the whole of China at 16 million tons, and 
he is led to this fi gure by the conclusions of the Economic 
Bureau of the South Manchuria Railway, which estimates 
that the Manchurian crop in 1927 amounted to 37.1 million 
kobu (5.88 million English tons), of which 2.6 million tons 
originated from South Manchuria, 3.3 million tons from 
North Manchuria” (p. 32). A table (p. 33) gives estimated 
world production of soya beans from 1923 to 1929 (6.6 
million tons, forecast). The leading producers in 1929 (in 
million tons) are: China 5.250. Japan 0.580. USA 0.250. Java 
and Dutch East Indies 0.120. Other Asiatic countries 0.400. 
A soya milk factory was recently established in Denmark 
(p. 54). Although this book contains a bibliography of 29 
references, most are very incomplete.

 Photos show: (1) A soybean plant with roots, pods, and 
leaves. (4) Nodules growing on soybean roots. (5) One pod 
and seed each from inoculated and uninoculated soybean 
plants. (7) An immense fi eld of soya beans in Manchuria. (8) 
Soya beans awaiting shipment, in house-shaped stacks under 
tarps, at Dairen. (13) Seeds of the most important varieties of 
soya beans now grown in the United States. (10) Two horses 
and a farmer cultivating a fi eld of soybeans. (11) Harvesting 
soya beans. (12) Well selected, clean soybean seeds.
 A map (frontispiece) shows where soybeans are 
cultivated worldwide. An illustration (facing p. 2) shows 
“Shen-Nung. Emperor [of China] in 2838 Before Christ, 
called ‘The Heavenly Farmer.’ Reproduced from a print in a 
Vienna museum.”
 One bar chart compares the nutritional composition 
of soya fl our with that of cereals and animal products, and 
other foodstuffs (p. 13), another compares the calories (p. 
46), and a third compares the cost of 1,000 calories (p. 48). 
Marakujew (probably spelled Marakiev or Marakuyev), in 
“The Export of Manchurian Soya Beans and its Finance” 
(1928, in Russian, probably an article rather than a book) 
“estimates the production of Manchuria at 6 million tons 
at the utmost, the production of the whole of China at 
16 million tons, and he is led to this conclusion by the 
Economic Bureau of the South Manchuria Railway, which 
estimates that the Manchurian crop in 1927 amounted to 
37.1 million kobu (5.88 million English tons), of which 2.6 
million tons originated from South Manchuria, 3.3 million 
tons from North Manchuria. According to the calculations 
of this bureau, the home consumption of North Manchuria 
is something like 40 per cent. of the production, viz., 1.3 
million tons; the remaining 2 million tons are for export. 
The exports of South Manchuria were estimated at 1 million 
tons” (p. 32). Address: London.

1921. Langenberg, Johannes W.H. 1929. Die Bedeutung der 
Sojabohne in der Weltwirtschaft [The signifi cance of the 
soybean in the world economy]. Pinneberg bei Hamburg, 
Germany: Buchdruckerei A. Beig. 103 p. No index. 23 
cm. Published form of dissertation in Economics & Social 
Science at Cologne Univ. [70+ ref. Ger]
• Summary: Part 1. Discusses the culture and production 
of the soybean, including mention of the chief producing 
countries and soybean culture in the United States, its history 
and amount of production in the chief producing states.
 Part 2. Takes up the soybean in foreign trade, with 
particular reference to the Manchurian industry and its 
exports to Asia and Europe.
 Part 3. Describes the utilization of the soybean, and its 
production and quantities of exports and imports of soy meal 
in individual countries including the U.S. Includes a table 
giving the oil cake imports into the U.S. 1910-1926. The 
soybean in human nutrition is addressed with description 
of the attempts to establish it as a means of subsistence in 
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Europe and the U.S. The author was born in 1906. Address: 
Cologne, Germany.

1922. Mitchell, Harold Hanson; Hamilton, Tom Sherman. 
1929. The biochemistry of the amino acids. New York, NY: 
The Chemical Catalog Company, Inc. 619 p. Illust. 24 cm. 
Series: American Chemical Society monograph no. 48. [6 
soy ref]
• Summary: In this work, the concept of the biological 
value of proteins is fi rst developed to take into account the 
qualitative differences existing among proteins, since it 
measures the amount of absorbed nitrogen actually utilized 
by the body.
 Table 9 (p. 182) gives the content of various amino 
acids (as percentage of total nitrogen) in the protein of 
beans, nuts, and oil-bearing seeds. References are given for 
each value. For the fi rst soy sample, the character of the 
protein is a Glycinin and the nitrogen content of the beans 
is 16.94%. The known amino acids (with the percentage 
of total nitrogen in the form of each) are Arginine 15.3. 
Histidine 2.4, Lysine 10.3. Tryptophane 1.3, and Cystine 0.8. 
Three other samples are also given where the character of the 
protein is: (2) Soluble in dilute alkali. (3) Soybean casein. (4) 
Frozen soybean casein.
 Other beans in the table are: Adzuki, lima, navy, Georgia 
velvet bean, Chinese velvet bean, and mung bean.
 Table 12, titled “The determination of the basic amino 
acids (arginine, histidine, lysine, cystine) of certain and food 
materials according to the method of an Slyke” (p. 190). 
Soybean, cow pea, jack bean, peanut, and hemp seed are 
included.
 In Chapter 10, “Nutritive value of proteins and the 
protein value of foods in nutrition” (p. 503+) soy-related 
subjects are mentioned on pages 520 (soybean curd), 525 
(nitrogen balance studies), 527-29 (experiments on the 
nutritive value of protein for growth), 535 (nitrogen balance 
studies to determine biological value), 552 (supplementary 
relations with corn, or supplementation), 554 (for lactation). 
Most of these experiments have been described previously 
in this database. Address: Div. of Animal Nutrition, Univ. of 
Illinois, Urbana.

1923. Ackerson, C.W.; Blish, M.J.; Mussehl, F.E. 1930. A 
study of the comparative effi ciency of various proteins in 
poultry feeding. Poultry Science 9(2):112-32. Jan. 1. [30 ref]
• Summary: Table III (p. 126) shows that ground soybean, 
and ground soybean and barley, were among the feeds fed to 
hens in this nitrogen balance experiment to determine “mean 
biological value.” When total nitrogen intake was lowered, 
the biological value of proteins was found to increase, in 
confi rmation of the work of others.
 Table XIII shows that ground soybeans have the highest 
percentage of crude protein (36.5%) and the highest pounds 
of net protein per 100 lbs according to the level of nitrogen 

intake in mg daily: At 750 mg–7.54. At 500 mg–15.70. At 
250 mg–23.24. Address: Depts. of Agricultural Chemistry 
and Poultry Husbandry, Univ. of Nebraska, Lincoln.

1924. Rewald, Bruno. 1930. Die Loeslichkeit von 
Phytosterin in Aethyl- und Methylalkahol bei verschiedenen 
Temperaturen [Solubility of phytosterol in ethyl alcohol and 
methanol at different temperatures]. Biochemische Zeitschrift 
218:485-86. [1 ref. Ger]
• Summary: Large amounts of phytosterol (Phytosterin) are 
produced as a byproduct of soybean processing (p. 485). 
Address: Hamburg [Germany].

1925. Dittes, Frances L. 1930. Vegetable milk. Madison 
Survey (Madison, Tennessee) 12(2):5-6. Jan. 8.
• Summary: “Milk, for many years known as ‘the perfect 
food,’ has now become a point of question, not because in 
composition it is defi cient, but because milk, being easily 
contaminated, becomes one of the great carriers of disease... 
Disease is increasing among the animals as well as among 
humans. Milk obtained from diseased creatures is not always 
healthful. Since milk is such a good carrier of disease, 
the public may well be concerned as to the condition of 
milk offered for its consumption... a number of [soy milk] 
products are now on the market, such as infant foods, canned 
milk, condensed milk, powdered milk, fl our, and breakfast 
foods.”
 “The general method for making vegetable milk 
followed by the Orientals is to wash and soak the bean. 
Freshly ground soybean meal may also be used. The length 
of time of leaving the beans in water is not fi xed but depends 
upon the temperature. When the beans are well softened, 
they are crushed in a stone mill and the meal washed 
thoroughly. After crushing, two or three times the volume in 
water is added to the dense, milky liquid, and the whole is 
allowed to stand for a while. Finally the mixture is placed in 
a covered kettle over a slow fi re until the mass has simmered 
well. A fi lter bag separates the refuse from the white, thick 
liquid which resembles cow’s milk, and which is called 
‘vegetable milk.’”
 “The composition of soybean milk varies somewhat, 
depending on the process of manufacture. In general, 
however, it is similar in composition to animal milk.
 “The protein of the soybean milk seems to contain all 
the essential amino acids to make it a complete protein. It is 
poor in fat soluble and anti-scorbutic vitamins (the juice of 
soybean sprouts may be used to supplement this defi ciency), 
in sodium chloride and perhaps calcium. Because of its 
low carbohydrate content, the milk does not possess the 
sweetness of cow’s milk.
 “In competition with the bovine milk, soybean milk 
has in its favor the following facts and dietetic advantages: 
It may be produced with less contamination, it is free from 
tuberculosis, it may be produced more cheaply, and its casein 
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breaks down much more readily than the casein of cow’s 
milk.
 “Soybean milk is recommended by Y. Noorden in cases 
of gastric and duodenal ulcer, states of peritoneal irritation, 
hyper-secretory conditions of the stomach, disturbances of 
the motility of the stomach, in conditions with edema where 
food poor in sodium chloride is required, cholecystitis, 
cirrhosis of the liver, diabetes, and in cases where a very 
nutritious diet is desired.” Address: Madison, Tennessee.

1926. Eisenmenger, W.S. 1930. Toxicity of some aliphatic 
alcohols. Plant Physiology 5(1):131-56. Jan. [36 ref]
• Summary: Various alcoholic solutions slowed the growth 
of soybean roots. Address: Hahnemann Medical College, 
Philadelphia, Pennsylvania.

1927. Janssen, George; Bartholomew, R.P. 1930. The 
infl uence of the potash concentration in the cultural 
medium on the production of carbohydrates in plants. J. of 
Agricultural Research 40(3):243-61. Feb. 1. [33 ref]
• Summary: It was noted with soybeans, cowpeas, oats, 
sweet clover, and other plants, that the greatest growth in 
water cultures was obtained when there were 2 to 3 p.p.m. of 
potassium in the solution. This was below the concentration 
at which the maximum absorption of potassium occurred, 
indicating that more potassium is absorbed by plants than is 
needed for their use. Address: Asst. Agronomists, Arkansas 
Agric. Exp. Station.

1928. Steen, Herman. 1930. Soy bean processing: A 
discussion of the newest fi eld in specialty milling. American 
Miller 58(2):164-65. Feb. 1.
• Summary: “Six mills affi liated with the Millers National 
Federation have added equipment for handling soy beans, 
extracting oil, and making soy bean meal, within the past 
year or two,... This development is one of the most important 
things in the industrial-agricultural world, and is making 
it possible for a tremendous increase to take place in the 
acreage of this valuable crop.
 The American Milling Co. (Peoria, Illinois) used more 
than 1,000,000 bushels of soy beans during the past 12 
months to make oil and meal. The ground meal was used a 
major source of protein in dairy feeds.
 A cereal manufacturer at Battle Creek, Michigan, is 
milling soy beans to make fl our, which it uses to make 
biscuits and bread for those suffering from diabetes. Soy 
beans contain very little sugar and are very nourishing.
 In Chicago and elsewhere, paint companies are using 
soybean oil in the manufacture of their product. This started 
when the price of linseed oil rose because of its scarcity, 
“but now the paint makers fi nd that for certain purposes 
the replacement of part of the linseed oil by soy bean oil 
improves the quality of their product.”
 “In Cincinnati, Ohio, soap makers are using soy bean 

oil for making certain fi ne soaps and shampoos. It is more 
expensive than cocoanut oil and cottonseed oil, but for 
certain kinds of soap it must be used to attain the desired 
quality.
 In Seattle, Washington, large quantities of soy beans are 
used [by the I.F. Laucks Co.] to make glue [for plywood]. It 
is almost a new industry, yet this one company is now using 
about 600,000 bushels of soy beans a year.
 A portrait photo shows Herman Steen. Address: 
Secretary, Millers National Federation.

1929. McCoy, Frank. 1930. Health and diet advice: Of 
interest to women. Los Angeles Times. Feb. 13. p. A7.
• Summary: One can easily overcome acidosis by eating 
alkaline foods, such as fruits–including acid fruits such as 
oranges, grapefruits, and lemons. Alkaline foods should 
comprise at least two-thirds of the diet.
 “The alkaline-forming foods occur in the following 
order: Dried fi gs, olives, dried lima beans, garbanzos, soy 
beans, spinach...” Address: Dr., author of “The Fast Way to 
Health”.

1930. Potter, Paul. 1930. Soy beans fi nd place in menus of 
Americans: Oriental countries know their worth. Chicago 
Daily Tribune. Feb. 28. p. 17.
• Summary: “Soy beans, utilized for ages in oriental 
countries in the preparation of numerous fresh, fermented, 
and dried food products, are gradually fi nding a place on 
the American table.” Soy bean fl our has long been used in 
diabetic diets and in a gruel for infants allergic to cow’s milk. 
In recent months food manufacturers have begun to make 
soy sauce, breakfast foods, and edible oil from soy beans. 
W.J. Morse, who pioneered the soy bean’s adaptation to the 
corn belt, says the 1929 crop is worth $70 million. Soy bean 
oil is becoming an important ingredient in the manufacture 
of soap, paints, linoleum, rubber substitutes, and glycerin.

1931. Kharichkov, V.; Vaganova, E. 1930. Khimicheskii 
sostav soevykh bobob b usloviyakh kul’tury v Srednem 
Povolzh’e [Chemical composition of soybeans under 
the conditions prevailing in the middle Volga district]. 
Masloboino-Zhirovoe Delo (Oil and Fat Industry) No. 2. p. 
64-66. Feb. (Chem. Abst. 24:3589). [Rus]
• Summary: Variations of the oil and protein contents with 
the soil and climatic conditions are recorded. Early or dense 
sowing increases the protein and decreases the oil content; 
humidity increases the oil content.

1932. Toronto Daily Star (Canada). 1930. Milton: Soya 
bean plant in Milton is new Canadian industry. For the 
manufacture of meal which ranks high as cattle feed: Also 
edible oils. Governments to encourage the growth of soya 
beans in Dominion. March 1. p. 28.
• Summary: “Milton, March 1.–The fi rst mill in Canada 
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for the manufacture of meal and edible oils from the soya 
bean and cotton seed will be in operation here shortly.” The 
new company, Milton Oil Refi neries Ltd., has one complete 
crushing unit installed and ready to begin, and has a carload 
of cotton seed, imported from the United States, waiting to 
be crushed nearby. This is the fi rst carload of seed imported 
into Canada for the purpose of milling [crushing].
 The meal from both seeds, which remains after the oil is 
extracted, contains 41-45% protein and is an excellent cattle 
feed.
 “The oil of the soya bean is termed by the enthusiasts as 
‘the oil of a thousand uses’”; it can be used to make anything 
from automobile parts to salad oil and oil for deep-frying 
fi sh and chips. Coat buttons, baby foods, and breakfast 
cereals can all contain some part of the soya bean. The little 
brown bean can be used in the treatment of diabetes. A 
bread containing 10% soya fl our, it is claimed, will retain its 
freshness for 2-4 weeks. Domestic shortening is now largely 
made of soya bean oil or cotton seed oil.
 Beans can be grown here: Although the company will 
import all the cotton seed and soya beans it needs from 
the United States, efforts are presently being made, by the 
Dominion and provincial departments of agriculture, to 
interest Ontario farmers in growing soya beans as a new cash 
crop. It is said that the beans can be cultivated on any land 
suitable for growing corn.
 Describes how soya beans are crushed by [hydraulic] 
presses at Milton to make oil and meal. The crude oil is 
shipped away in tank cars. The meal may be fi nely ground to 
make fl our.
 The owners and offi cers of the new company foresee a 
large market for their products in and around Toronto. The 
factory is presently able to turn out one ton of product an 
hour, but there is room in the current quarters for adding nine 
more presses.
 “While experiments have been conducted at the Ontario 
Agricultural college, Guelph, for the last 17 or 18 years 
[sic, since 1893 = last 37 years] on soya bean culture, and 
there are upwards of [more than] 500 acres grown in Essex 
county alone, the cultivation of the bean has reached its 
highest point in the United States. In 1909 there were 2,000 
acres under cultivation there, while for 1929 the acreage is 
estimated at 3,000,000 acres. Last year Canada produced 
30,000 bushels of the beans, which were largely sold in the 
United States, since there was no mill to handle them in 
Canada.”
 Ted Harop, who owns a 240-acre farm north of Milton, 
has been growing soya beans for the past 7-8 years; he has 
been planting them with his corn and ensiling the two crops 
together. He said he thought soya beans could be grown 
successfully in that district for use in a mill, such as the one 
at Milton.
 Discusses how to cultivate and inoculate the soya bean; 
the inoculum is available from the various departments of 

agriculture. It costs only 25 cents to inoculate one bushel.
 A long passage about the soya bean from the 
Encyclopaedia Britannica is quoted.
 Note: This is the earliest document seen (Aug. 2019) 
concerning a soybean crushing company in Canada. Milton 
Oil Refi neries Ltd. (Milton, Ontario) began crushing 
soybeans in March 1930. Address: Special to The Star by 
staff reporter.

1933. Morgan, R. Harold. 1930. Lecithin in industry. Food 
Manufacture (London) 5(3):75-76. March.
• Summary: “Although of universal occurrence, being 
present in almost every plant and animal cell, it is only 
recently that lecithin has been produced on a large 
commercial scale... Egg-yolk contains the largest amount of 
lecithin–viz., 8 to 10 per cent. It is for this reason that the 
lipoid obtained the name ‘lecithin,’ based on the Greek for 
egg yolk.
 “The soya bean, containing up to 2 per cent., comes 
next in importance as the source of the valuable compound. 
Owing to the prohibitive cost of lecithin when extracted 
from such an expensive raw material as egg-yolk, much 
work has been done on extracting the substance from soya 
beans. Based on alcohol and benzol extractions, a process 
is now in commercial operation producing lecithin in large 
quantities at a reasonable price. The commercial product is 
a dark brown paste containing about 60 per cent. lecithin, 
the remainder being pure soya oil with small quantities of 
phytosterol.”
 Discusses the use of lecithin in the margarine, chocolate, 
and cocoa industries. In margarine it binds the water and so 
prevents spitting when frying. In chocolate it helps to prevent 
“chocolate bloom” by reducing fat separation. In cocoa 
it helps to stabilise the emulsion, reducing the formation 
of sediment at the bottom of the cup. Address: Manager, 
Messrs. A.J. Caley and Son Ltd., Norwich.

1934. Ribadeau-Dumas, L.; Mathieu, R.; Willemin, L. 1930. 
De l’utilisation des protéines végétales dans l’alimentation 
du nourrisson [On the utilization of vegetable proteins in 
infant feeding]. Nourrisson (Le) 18:65-81. March; 18:209-
24. July. [40 ref. Fre]
• Summary: Part 1 (p. 65-81) of this two-part article focuses 
on the use of the soybean as the source of vegetable proteins 
in infant feeding. Part 2 focuses on sunfl owerseed meal. 
The conclusions of the study are on p. 222 and the excellent 
bibliography is on p. 222-24.
 This article is basically a good review of the literature 
rather than an original scientifi c investigation.

1935. Nouelle, Georges. 1930. Les emplois du soja [Uses of 
soybeans]. Revue Agricole (Guadeloupe) 3(4):118-20. April. 
Reprinted from Les Annales Coloniales, No. 137, Sept. 1929. 
[Fre]
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• Summary: Describes the various food uses of the 
soybean, including soymilk, concentrated, powdered, or 
fermented soymilk, soy fl our, soy oil, soybeans consumed 
as a vegetable (fresh soybeans are prepared like peas), soy 
sprouts, soy sauces, soy confections, soy chocolate, and soy 
coffee.
 The soybeans also has uses other than for food, in 
making candles, colors, and in the form of Sojalithe as an 
electrical insulator.

1936. Richardson, W.D. 1930. Re: Results of nutritional 
analysis of lima bean toast. Letter to Mr. W.C. Baker, The 
Ojai Bakery, Ojai, California, May 2. 2 p. Typed, with 
signature on Ojai Bakery letterhead.
• Summary: “The [lima bean] toast which you submitted to 
us was found to have the following analysis: Starch 60%. 
Dextrin 6.4%. Protein 13.2%.
 “We have examined the two samples of lima bean 
fl our which you submitted, one of which was said to be 
treated and the other in its original state. The starch cells in 
the sample which had been treated had been ruptured as if 
they had been subjected to steam pressure. This condition, 
however, does not affect the quality of the fl our. It will, 
however, enable it to take up more water than the original 
product, and also makes it somewhat more digestible.”
 Note: The most interesting thing about this letter to 
Bill Baker is the letterhead upon which it is written. At the 
top center is a bean-shaped logo, inside of which we read: 
“Bill Baker’s Soy Bean Products.” Below that in large, bold 
letters: “The Ojai Bakery.” Below that, in italics on two 
lines: “Home of Bill Baker’s Lima and Soya Bean Products. 
W.C. Baker, Prop. [Proprietor].” Finally: “Ojai, California.” 
Note 1. This is the earliest letter seen (Feb. 2018) written on 
Bill Baker’s letterhead.
 Note 2. This is the earliest document seen (Feb. 2018) 
indicating that Bill Baker is making and selling soya bean 
bread. Address: Chief Chemist, Swift & Company Research 
Laboratories [Chicago, Illinois].

1937. Richter, Victor F.A. 1930. Soya fl our in modern 
baking. British Baker. May 9. p. 30.
• Summary: In 1924 Dr. Berczeller perfected a process for 
making soya fl our. “It has already come into general use on 
the Continent, particularly in Austria, where it is a regular 
ingredient of bread, rolls, cakes, and all forms of smalls. 
The use of Soyolk in the baking and confectionery trades is 
simplicity itself.” Gives details on incorporating Soyolk into 
baking recipes. It improves the fl avor and bloom of bread, 
the color and texture of the crumb, the keeping qualities, 
and above all the yield. Bread never “goes dry” when soy 
fl our is used. Because soya fl our is a yeastfood, it livens up 
fermentation.
 “A special soya loaf containing 22 per cent. of the [soya] 
fl our and 78 per cent. of ordinary wheaten fl our, with the 

addition of 25 to 28 gallons of water per sack, has now been 
put on the market, and this loaf has the same nutritive value 
as the same weight of lean meat.” Address: Baking Expert, 
Nutrition Lab. of Vienna, Austria.

1938. Hirose, Masawo; Shimomura, Tsuneo. 1930. Study 
on polymerised soja bean oil and its soap. J. of the Society 
of Chemical Industry, Japan 33(5):169B-72B. May. 
Supplemental binding to Kogyo Kagaku Zasshi. [Eng]
• Summary: The characteristics of soybean oil polymerised 
by heating at 290-295ºC in carbon dioxide are given. The 
rate of decrease of iodine value is considerably smaller than 
in the case of fi sh oils, but in both cases this rate decreases 
with the duration of heating. The yields of hexabromide 
and solid tetrabromide decrease to nil as polymerisation 
progresses, but the amount of viscous brownish-black 
bromide insoluble in light petroleum (which is regarded as an 
unsaturated polymerised product of linolenic acid) increases 
to an amount nearly equal to that of the hexabromide in the 
original oil. The increase in molecular weight (Rast) of the 
fatty acids is smaller than that of the original glycerides. 
The surface tension of a solution of the soap increases, 
and the (Hillyer) drop number and the lathering power 
(Stiepel) decrease with increasing polymerisation. Thus 
polymerisation reduces the detergent power of the soap, 
but as the soap does not deteriorate on keeping and has 
remarkable tenacity, it may with advantage be added to 
soaps of better washing power but of a brittle nature, e.g. 
hydrogenated soybean oil soap.
 Seven tables show the characteristics of the polymerised 
oil. Address: Public Lab., Tokyo Industrial Research Inst., 
Yoyohata near Tokyo, Japan.

1939. Reed, Lucille L.; Yamaguchi, Fumiko; Anderson, 
W.B.; Mendel, L.B. 1930. Factors infl uencing the 
distribution and character of adipose tissue in the rat. J. of 
Biological Chemistry 87(1):147-74. May. [29 ref]
• Summary: This article from Yale University consists of 
two parts. In Part I, “The infl uence of diet, weight, and sex 
upon the distribution of fat,” by Yamaguchi, Anderson, 
and Mendel, groups of rats were “fed food mixtures 
equicalorically rich in fat or in carbohydrate. A commercial 
hydrogenated oil, Crisco, soy bean oil, mutton tallow, or 
corn starch supplied 83 per cent of the total calories in the 
respective diets...” “Approximately twice as much total 
fat (fatty acids) was deposited by rats fed a diet rich in fat 
(Crisco) as by animals that ate an equicaloric amount of a 
diet rich in corn-starch (Table II).” This table includes diets 
of Crisco and soy bean oil. “The proportionate distribution of 
the stored fat was similar for rats of the same sex and weight, 
regardless of the type of diet fed.”
 Part II is titled “The infl uence of diet, undernutrition, 
fasting, and activity upon the distribution and character 
of fat,” by Reed, Anderson, and Mendel. One of the diets 
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fed was based on soy bean oil. The investigators found 
“a striking amount of activity exhibited by those rats on 
the soy bean oil diet [it contained 37% soy bean oil] that 
were allowed to run at night (Chart 1)... At periods of great 
activity several of these rats must have run constantly at a 
rate of 20 revolutions per minute for the 10 hour period they 
were in the cages.” The reserve fat in the body of female rats 
was stored in the following locations: Subcutaneous (just 
below the skin) 50%, genital 20%, perirenal (around the 
kidneys) 12%, etc.
 “We desire to thank The Procter and Gamble Company 
for liberal quantities of soy bean oil and coconut oil.” 
Address: Yale Univ.

1940. Robison, W.L. 1930. Soybeans and soybean oilmeal 
for pigs. Ohio Agricultural Experiment Station, Bulletin No. 
452. 42 p. May.
• Summary: Pig-feeding trials show that a mineral salt 
supplement to soybean oilmeal is necessary. Cooked beans 
gave better results than uncooked. Good quality soybean 
meal (after oil extraction) used as a supplement to maize in 
pig rations was superior to the whole beans, but the quality, 
digestibility, and palatability of the meal varied considerably 
with the process of manufacture. Soft pork fat may result 
from feeding soybean oil or whole beans. The meal, having a 
lower oil content and correspondingly higher protein content, 
does not produce this effect.
 Note: Wayne Lewis Robison was born in 1891. Address: 
Wooster.

1941. Kapfhammer, J.; Habs, H. 1930. 
Ausnuetzungsversuche mit Sojaeiweiss und einem neuen 
Sojaeiweisspraeparat an Tier und Mensch [Utilization 
investigations with soy protein and with a new soy protein 
preparation on animals and humans]. Deutsche Medizinische 
Wochenschrift 56(28):1168-70. July 11. [8 ref. Ger]
• Summary: “Metabolism experts on men and dogs showed 
the value of soy-bean fl our as a source of protein in the diet. 
Novo-Tropon, a commercial preparation containing soy-
bean fl our, also proved effi cacious as a source of protein.” 
Address: Physiologiccal-chemical Inst. and Medical Clinic., 
Leipzig University.

1942. Horvath, A.A. 1930. Changes in hens’ blood produced 
by a diet of sprouted soybeans. American J. of Physiology 
94(1):65-68. July. [10 ref]
• Summary: Seven normal hens were fed sprouted soybeans 
exclusively for a period of 40 days. The length of the 
sprouts was 1 to 1.5 inches. The blood of the hens showed 
an unusually rapid clotting during the fi nal bleeding, even 
in the presence of 0.2 gm per cent of potassium oxalate. The 
uric acid content of the blood serum of such hens showed 
a defi nite rise, unless the hens were on a high-fat diet. No 
symptoms of gout appeared. Discusses antihaemorrhagic 

properties of soybeans. Address: Dep. of Animal Pathology, 
The Rockefeller Inst. for Medical Research, Princeton, New 
Jersey.

1943. Lomax, Eric B. 1930. Some protein foods for poultry. 
In: Report of Proceedings of the 4th World’s Poultry 
Congress and Exhibition at the Crystal Palace, London, 
England: July 22-30, 1930. London: H.M. Stationery Offi ce. 
xix + 1022 p. See p. 261-65. 24 cm.
• Summary: This paper begins: “In England, as in other 
countries, the need for some form of protein concentrate 
in the ration of the fowl is well recognised and it is of the 
greatest importance that the protein content of the ration 
should be such as will enable the bird to lay that number of 
eggs which she is physiologically capable of producing.”
 “The foods tested were Fish Meal, Meat Meal, Extracted 
Soya Bean Meal and Decorticated Extracted Earthnut 
(Arachis) Meal.” See tables I and II.
 After the paper is a discussion in which soya bean 
or soya bean meal is mentioned 15 times. Address: B.A. 
Cantab., N.D.P., Senior Research Assistant, National Inst. of 
Poultry Husbandry, Newport, Salop, England.

1944. Parkhurst, Raymond T. 1930. The work and infl uence 
of the National Institute of Poultry Husbandry of England 
and Wales. In: Report of Proceedings of the 4th World’s 
Poultry Congress and Exhibition at the Crystal Palace, 
London, England: July 22-30, 1930. London: H.M. 
Stationery Offi ce. xix + 1022 p. See p. 836-42. 24 cm.
• Summary: This paper begins: “The present programme of 
the National Institute of Poultry Husbandry is about equally 
divided between education and research.”
 Soya is mentioned 3 times in the discussion on page 
839. Address: B.Sc., M.Sc., Director, National Inst. of 
Poultry Husbandry, Newport, Salop, England.

1945. Prentice, J.H.; Baskett, R.G.; Robertson, G.S. 1930. 
The nutrition of the chick and its effect on growth, maturity, 
egg production and mortality. In: Report of Proceedings 
of the 4th World’s Poultry Congress and Exhibition at the 
Crystal Palace, London, England: July 22-30, 1930. London: 
H.M. Stationery Offi ce. xix + 1022 p. See p. 242-54. 24 cm.
• Summary: This paper begins: “It is proposed to confi ne 
the scope of this paper to a discussion of some of the recent 
results of experimental work on the nutrition of chicks 
carried out at the Empire Marketing Board Poultry Research 
Station in Northern Ireland.”
 Soya bean meal is mentioned on pages 243, 244, 245, 
246, 248, 251, and 251. Address: Ministry of Agriculture, 
Belfast, Northern Ireland.

1946. Suzuki, Bunsuke; Nishimoto, U. 1930. The kephalins 
[cephalins] of the soybean. Proceedings of the Imperial 
Academy (Tokyo) 6(7):262-65. July. [Eng]
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• Summary: Details are given for the extraction of the 
kephalins [cephalins] from the oil-free alcoholic extract 
of soya bean. Hydrolysis of these with 3% sulfuric acid 
gives cholamine, stearic, linoleic, linolenic, and Beta-
glycerophosphoric acids. Treatment of the cephalins 
with bromine in light petroleum affords (a) soluble and 
(b) insoluble fractions, hydrolyzed to (a) stearic and 
tetrabromostearic acids, and (b) stearic and hexabromostearic 
acids. The original mixture contains, therefore, -stearo-
gamma-linoleo- and -stearo-gamma-linoleno-Beta-
cephalins. Address: Biochemical Lab., Faculty of 
Agriculture, Kyoto Imperial Univ., Japan.

1947. Suzuki, Kozo; Hatano, Tadashi. 1930. Soya bean 
cake as protein supplement of poultry feed. In: Report 
of Proceedings of the 4th World's Poultry Congress and 
Exhibition at the Crystal Palace, London, England: July 22-
30, 1930. London: H.M. Stationery Offi ce. xix + 1022 p. See 
p. 289-91. 24 cm.
• Summary: This paper begins: “The defects of soya bean 
cake as a feeding-stuff lie in the absence of vitamin C, fat-
soluble vitamins and in the insuffi ciency of its content of 
minerals such as calcium, sodium and chlorine. The protein 
of soya bean cake, however, has not only a specially high 
nutritive value among other vegetable proteins, but its 
amount constitutes about 45 per cent, of the whole. The 
fact that it possesses as much feeding value as fi sh meal 
protein, when used as protein supplement in poultry feed in 
conjunction with proper quantities of calcium, sodium and 
chlorine, has been ascertained by various experiments, as 
follows:” Five experiments are described.
 At the end of the paper is a long discussion:
 “Mr. E.T. Halnan: The authors seem to prove that the 
protein of soya bean cake is extraordinarily satisfactory 
when reinforced with steamed bone fl our, calcium carbonate, 
and a certain amount of sodium chloride. We all know that 
the protein of soya bean is very much akin in composition, 
as far as its amino acid is concerned, to milk protein, and 
is therefore a very suitable protein of vegetable origin in 
replacement of animal protein.
 “Professor Parkhurst: Is there any experience among 
poultrymen concerning the laxative effect or excessive 
laxative effect in the case of soya bean cake in comparison 
with the extracted soya bean meal. I have personally 
preferred the extracted product because there had been some 
trouble with soya bean cake. Possibly, a discussion on this 
point would be very helpful.
 “Mr. J. Busby Gadsden (England): I have had no 
experience with soya bean cake, but I have been so 
extremely pleased with the soya bean extract that I really 
do not think I should care to trouble about the cake. Soya 
bean meal in the case of my birds has had no laxative effect 
at all. Whether the cake would or not I cannot say. I rather 
wish there was somebody here who had had that experience, 

because it is a most important point, I think. I have had some 
two years’ experience of feeding soya bean extract both to 
baby chicks and laying hens, and also to my breeders, and I 
have had more success from the breeding pens since using 
soya bean largely than I had when I used an animal meal 
only.
 “Mr. E.T. Halnan: I should like to add that, although we 
know nothing as to the effect of soya bean cake on poultry,–I 
have not personally come across any recorded experiments 
in which soya bean cake has been used for poultry feeding–
yet we do know that with other live stock, the larger 
farm animals for instance, soya bean cake is known to be 
defi nitely laxative, and the amount to which it is used in 
rations is strictly limited for that reason. I do not think they 
ever feed more than 4 lbs. of soya bean cake to a bullock in 
a single day, because they have found that if they exceed that 
amount they have trouble through the excessive laxativity of 
the feed.
 “Mr. Busby Gadsden: I should like to ask Captain 
Halnan as to the laxative effect of soya bean cake, whether it 
would act possibly in the same way with birds as bran does. 
We usually give bran to animals as a laxative and we give 
bran to birds for the contrary effect, and I was wondering 
whether he thinks the same result might follow...” Address: 
Imperial Zootechnical Experiment Station, Japan.

1948. Berczeller, Ladislaus. 1930. Procédé permettant 
d’empêcher l’oxydation ou le rancissement des produits 
d’origine végétale ou animale [Process for preventing 
oxidation or rancidity of vegetable or animal products]. 
French Patent 701,056. Aug. 26. 3 p. Issued 11 March 1931 
(Chem. Abst. 25:3745). [Fre]
• Summary: Vegetable and animal products are preserved 
by removing by steam distillation products which provoke 
oxidation.
 Note: Soybeans (la fève de Soja; les haricots de Soja) 
are mentioned several times in this patent. Address: Resident 
of Austria.

1949. Kimura, Wasaburo. 1930. Anwendung der Rhodanzahl. 
IV. Analyse der Linolensaeure enthaltenden oele. 2. Ueber 
die Zusammensetzung des Sojabohnenoels [Application 
of the thiocyanogen value. IV. Analysis of oils containing 
linolenic acid. 2. On the composition of soybean oil]. J. of 
the Society of Chemical Industry, Japan 33(8):325B. Aug. 
Supplemental binding to Kogyo Kagaku Zasshi. [Ger]
• Summary: The specimen of soybean oil (thiocyanogen 
value 79.7; other properties also given) contained 0.54% 
unsaponifi able matter and 95.7% fatty acids (thiocyanogen 
value 83.1, iodine value 139). Solid fatty acids were 
determined by the lead salt-alcohol method, and the 
following composition was calculated: saturated fatty acids 
11.8%, oleic acid 25.9%, linoleic acid 58.8%, linolenic 
acid 3.8%. Address: Chemischen Inst. der Kaiserlichen 
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Universitaet, Kyoto.

1950. New York Times. 1930. Large demand for soybean is 
quickly created here: An old Oriental product is turned to 
many uses in the Western markets. Sept. 21. Section 9. p. 13.
• Summary: Food uses of soybeans are increasing, as in 
recent years attention has turned from the stalk to the seed. 
Soybeans are being used by “persons [such as diabetics] 
requiring a low starch diet. Either green or dried, boiled or 
baked, the beans may be eaten as a vegetable or made into 
soup, and special varieties have been developed that are 
easy to cook.” In the Orient they are made into an emulsion 
similar to milk and into various kinds of vegetable cheeses. 
“In the West this milk has been produced in the form of a 
powder, usable in making bread and cake, milk chocolate 
and custards, and in creaming vegetables. A curd obtained 
from it has been canned and put on the market.”

1951. Kellogg, John Harvey. 1930. Soybeans as human 
food. Paper presented to the American Soybeans Grower’s 
Association, Sept. 11. 20 p.
• Summary: Dr. Kellogg shows that he has an excellent 
knowledge of the world literature on soybeans and soyfoods, 
much of which he summarizes in this speech. “Many years 
ago (1899), the United States Department of Agriculture, 
called upon me to undertake the preparation of a vegetable 
meat. The Assistant Secretary, Dr. Charles Dabney, wrote 
me, suggesting that the navy bean might be used for the 
purpose. I found, however, as I expected, that this legume 
was not suited to the purpose. At that time the soybean 
was not grown to any extent in this country, I was wholly 
unacquainted with it, and so naturally sought to fi nd in 
nuts, especially the peanut, a solution of the problem, 
and succeeded in producing a vegetable meat, Protose, of 
which several thousand tons have since been made and 
consumed. But the introduction of the soybean renders quite 
unnecessary any other substitute for fl esh meats.” The author 
discusses his belief that primitive man subsisted wholly 
upon plant products (i.e. ate a vegan diet “according to Prof. 
Elliot of Oxford University, Prof. Ami of Montreal, and other 
distinguished paleontologists”), and the nutritional value 
of soybeans and their basic-ash quality. “All meats yield a 
highly acid ash. The excess of acid in these foods produces 
a lowering of the alkalinity of the blood and tissue fl uids 
when they are freely used, a condition which is known as 
acidosis.” He also discusses soya sauce (which is now being 
manufactured in the USA), miso (which like soy sauce has a 
fl avor resembling that of the osmazomes found in meat and 
meat sauces), roasted soy nuts (resembling roasted peanuts), 
pressure cooking whole soybeans, adding soy meal (fl our) 
to breads, soy milk (which, in certain parts of China and 
Japan, “is made in quantities and distributed in bottles like 
milk in this country”), soy cheese [tofu], and the many health 
benefi ts of soy milk described in the medical literature, the 

many health problems caused by consuming fl esh foods.
 “Von Noorden, the world famous German physician, 
has demonstrated that the soy bean is of very great service 
in changing the intestinal fl ora.” Note 1. This is the earliest 
document seen (Nov. 2020) concerning soy and changing 
the intestinal fl ora. It is also the earliest document seen (Nov. 
2020) that uses the phrase “changing the intestinal fl ora” in 
connection with soy.
 “In spite of the frantic efforts of vested interests to 
promote the uneconomic live-stock industry, it will no 
doubt gradually disappear as a true science of agriculture is 
developed and the country becomes more densely populated. 
The conversion of vegetable into animal protein by feeding 
to steers and pigs, is one of the most wasteful of all human 
activities. Armsby has shown that 100 pounds of digestible 
vegetable protein are required to produce 3 pounds of meat 
protein...”
 Discusses Stefansson’s absurd so-called meat-eating 
experiment, which was really a publicity stunt. Stefansson 
took no more than 20% of his calories in the form of lean or 
muscle meat. The rest of his diet was fat. “Excessive meat 
consumption is one of the begetting sins of the people of 
this country. Our per capita meat consumption is 5 ounces 
per day, just 5 times that of Italy (1.0 oz.) and ten times that 
of North China (0.5 oz.), while the average native of South 
China eats no meat at all, and is one of the hardiest and most 
industrious of workers.”
 “Thanks to the efforts of our effi cient Plant Introduction 
Bureau, the soybean is beginning to get a start toward 
recognition and appreciation in this country; but it is evident 
that a plant possessed of such superlative values and such 
astonishing versatility and adaptability should receive far 
more serious attention than has heretofore been given it 
by the agriculturalists of this country... There can be no 
doubt that it is destined to play a large part in the feeding of 
America’s millions...”
 Note 2. This is the earliest English-language document 
seen (Dec. 2012) that uses the term “soy nuts” or the term 
“roasted soy nuts” to refer to soynuts. Address: Battle Creek, 
Michigan.

1952. Rusk, Henry Perly. 1930. Soybeans for beef-cattle 
feeding. Proceedings of the American Soybean Association 
3:19-29. Eleventh annual fi eld meeting. Held 10-12 Sept. 
1930 in Illinois. [9 ref]
• Summary: Contents: Introduction. Hay a valuable 
roughage for fattening cattle. Tests indicate straw has worth. 
Soybeans prove value on acre basis. Soybeans can be used 
with corn in silo. Soybean seed a valuable source of protein. 
Confl icting results with soybean oil meal.
 “Summary: On the basis of the available experimental 
evidence, the following conclusions concerning the value of 
soybeans for beef cattle appear to be justifi ed.
 “1. The soybean plant may be used profi tably as a 
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roughage in cattle-feeding operations. For this purpose, both 
soybean hay and soybean straw have demonstrated value.
 “2. The waste due to coarse stems is usually large when 
either soybean hay or soybean straw is fed.
 “3. On the basis of actual amounts consumed, the 
effi ciency of soybean hay compares favorably with that of 
other legumes.
 “4. Soybeans alone do not make satisfactory pasture for 
beef cattle.
 “5. Soybeans in combination with corn make good 
silage.
 “6. No other feed crop commonly grown on corn-belt 
farms produces grain so high in protein as does the soybean, 
and these proteins have a high biological value.
 “7. Soybean seed and soybean oil meal are valuable 
sources of protein for both breeding and fattening cattle.
 “8. Grinding soybeans reduces their value for beef 
cattle.”
 Tables: (1) “Soybean hay for fattening two-year-old 
cattle: 10 steers in each lot fed 140 days.”
 (2) “Soybean hay vs. clover hay for fattening yearling 
cattle: 10 steers in each lot fed 154 days.”
 (3) “Soybean straw as a substitute for corn silage for 
fattening two-year-old steers, 1922: 10 steers in each lot fed 
90 days.”
 (4) “Comparison of acre-value of soybeans, cowpeas, 
and corn for cattle feeding: 4 steers each lot.”
 (5) “Gain per acre from various crops fed to cattle.”
 (6) “Cottonseed meal and whole soybeans as 
supplements to rations for fattening two-year-old cattle, 
average of two experiments: 10 steers in each lot each fed 
150 days.”
 (7) “Soybeans and soybean products as nitrogenous 
concentrates for fattening calves, 1926-27: 15 calves in each 
lot fed 200 days.”
 (8) “Soybean oil meal vs. cottonseed meal for two-year-
old steers: fed 90 days.”
 (9) “Soybean oil meal vs. cottonseed meal for two-year-
old steers: fed 105 days.”
 (10) “Ground soybeans vs. linseed oil meal for yearling 
steers, 1918-19: 10 steers in each lot.” Address: Dep. of 
Animal Husbandry, Univ. of Illinois.

1953. Sumiki, Yusuke. 1930. Studies on the saponin of soy-
bean. II (Abstract). Bulletin of the Agricultural Chemical 
Society of Japan 6(6-9):49-51. June/Sept. May be bound 
in the back of Nippon Nogei Kagaku Kaishi (J. of the 
Agricultural Chemical Society of Japan). Original article on 
pages 737-53. [Eng]
• Summary: This is NOT an English-language summary of 
the following Japanese-language article: Sumiki, Y. (1929, p. 
27-32)–which see.
 The author “has been able to isolate the saponin easily 
as crystals” from a large quantity of alcoholic extract of 

soy-bean received from the Central Research Laboratory of 
the South Manchuria Railway Company (Mantetsu Chûô 
Shikenjo). The sodium salt of saponin, decomposing at 259-
60º, crystallizes as hexagonal plates by neutralization with 
sodium hydroxide from the 70% alcoholic solution of free 
saponin.
 Note: This is the earliest English-language document 
seen (Sept. 2007) uses the word “saponin” (or “saponins”) 
in connection with soybeans. It is also the earliest English-
language document seen (Sept. 2007) that uses the word 
“haemolytic” (or “hæmolytic” or “hemolytic”) in connection 
with soybeans. Address: Agricultural Chemical Lab., Tokyo 
Imperial Univ., Tokyo, Japan.

1954. Dittes, Frances L. 1930. Soybean food preparation for 
infants. Madison Survey (Madison, Tennessee) 12(38):151-
52. Oct. 1.
• Summary: A table compares the nutritional composition of 
soybean milk, cows’ milk, and mother’s milk. Soybean milk 
contains the most protein (4.94%) and mother’s milk the 
least (1.5%). Soybean milk is lowest in carbohydrate (0.92%) 
while mother’s milk is highest (7.00%). “In composition 
the soybean resembles a nut more than an ordinary bean.” 
Soybean milk contains “the six essential amino acids 
necessary for complete nutrition and normal growth.”
 Soybean milk works well for treating eczema in 
infants. “Soy milk is produced at a cost of one-fi fth that of 
cow’s milk, besides being free of disease bacteria, such as 
tuberculosis, typhoid fever, etc. This food product may be 
found so practical, economical, and adequate, that it will 
save the lives of many infants...”
 Note 1. This is the earliest English-language document 
seen (Sept. 2011) with the term “soybean food” (or “soybean 
foods”) in the title.
 Note 2. This is the 2nd earliest document seen (July 
2020) which states that soybean milk works well for treating 
eczema in infants. Such infants were usually allergic to 
cow’s milk. This same observation was subsequently made 
again and again. However infants need a formula, not just 
plain soymilk Address: Madison, Tennessee.

1955. Adolph, William H.; Ch’en, Shen-Chao. 1930. Iodine 
nutrition in North China. Chinese J. of Physiology 4(4):437-
47. Oct. [7 ref. Eng; chi]
• Summary: Iodine is an essential element in human and 
animal nutrition; a defi ciency usually leads to goiter. “It 
is generally observed that goiter is especially prevalent in 
mountainous and plateau regions, while it is usually rare near 
the sea-coast.”
 Tables show: (1) The iodine content of water (in parts 
per 100 billion) in various cities in three provinces of North 
China. (2) The iodine content of cereals (including soy 
beans, in parts per 100 billion dry material) in various cities 
in four provinces of North China. The iodine content of 
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soy beans ranged from 1.5 to 50. (8) Comparison of iodine 
content of food and water in goitrous and non-goitrous 
districts in China. For example, of ten samples of soy beans 
analyzed from non-goitrous districts, the average iodine level 
(in parts per billion) was 21, however of 3 samples analyzed 
from goitrous districts the average iodine level was 9.
 A map of North China (Shansi, Hopei, and Shantung 
provinces) shows areas where the drinking water contains 
low, medium, and high levels of iodine. Iodine levels are 
lowest in the Western tombs region and in the Eastern tombs 
region. Address: Dep. of Chemistry, Yenching Univ., Peiping 
[China].

1956. Hepburn, Joseph S.; Sohn, Keum Sung. 1930. Do fu: 
An Oriental food. American J. of Pharmacy 102(10):570. 
Oct.
• Summary: “The Oriental food, known as do fu in Chinese 
and doo pu in Korean, is a soy bean preparation.” The beans 
are soaked in cold water, then ground with the water. “The 
resulting mass is fi ltered through a coarse linen bag. The 
white, milky fi ltrate is heated in a vessel, with occasional 
stirring, until it begins to foam. Then a saturated solution of 
sodium chloride is added until coagulation is complete...”
 A sample of do fu, purchased in the ‘Chinatown’ 
of Philadelphia [Pennsylvania], was found to have the 
following percentage composition: Total solids: 13.37%. 
Moisture: 86.63%. Ether extract: 4.65%. Crude fi ber: None. 
Crude protein: 4.22%. Ash: 0.59%. Nitrogen-free extractives: 
3.91%.
 Note: This is the earliest English-language document 
seen (Aug. 2013) that uses the term “milky fi ltrate” to refer 
to soymilk. Address: John Clifford English Laboratories of 
Physics and Chemistry; Hahnemann Medical College and 
Hospital of Philadelphia.

1957. Mashino, Minoru; Shishido, Tadao. 1930. Effect of 
carbohydrates and other impurities on the crystallization of 
glutamic acid hydrochloride from decomposition products 
of soy bean protein. J. of the Society of Chemical Industry, 
Japan 33(10):421B-22B. Oct. (Chem. Abst. 25:746). 
Supplemental binding to Kogyo Kagaku Zasshi. [Eng]
• Summary: The addition of the methyl alcohol extract from 
soybean cake considerably reduces the yield of glutamic 
acid hydrochloride obtainable on recrystallization; the 
addition of carbohydrates does not reduce the yield so much. 
By purifying soybean cake with methyl alcohol before 
decomposition, a high yield (90%) of the salt is obtainable, 
whereas an unpurifi ed cake yields only small amounts of 
the crystalline product. Address: Tokyo Imperial Industrial 
Research Inst., Yoyohata, near Tokyo, Japan.

1958. Pian, Jina Hsueh-chin. 1930. Biological value of the 
proteins of mung bean, peanut and bean curd. Chinese J. of 
Physiology 4(4):431-36. Oct. [4 ref. Eng; chi]

• Summary: “Six rats weighing 50 to 100 grams were used 
in each series of experiments.”
 “The biological values of the proteins of mung bean, 
peanut and soy bean curd were found to be 58, 59 and 
65% respectively. The coeffi cient of digestibility [nitrogen 
absorbed/nitrogen intake] of mung bean, peanut and soy 
bean curd are 86, 95 and 96% respectively.” Address: Dep. 
of Biochemistry, Peiping Union Medical College, Peiping.

1959. Suzuki, K.; Hatano, Tadashi. 1930. Manshû daizu kasu 
(maru kasu) no yokei shiryô toshite no kachi [Nutritive value 
of round Manchurian soy-bean cake for hens. II.]. Nippon 
Nogeikagaku Kaishi (J. of the Agricultural Chemical Society 
of Japan) 6(10):900-09. Oct. Also published in Proceedings 
IV World’s Poultry Congress, 1930, 288-91. [5 ref. Jap]
• Summary: “Soy-bean oil cake was given as protein source 
of the feed. Twelve parts of bone powder, 4 parts of calcium 
carbonate and 4 parts of NaCl for 100 parts of the cake were 
supplied. The nutritive value was similar to that of fi sh meal. 
It gives results on egg production and weight of eggs similar 
to those of other animal feeds... The chicks hatched from the 
eggs as above mentioned were also fed with soy-bean oil 
cake. No abnormal signs were noted.”

1960. Welton, F.A.; Morris, V.H. 1930. Effect of fertility 
on the carbohydrate-nitrogen relation in the soybean. Plant 
Physiology 5(4):607-12. Oct. [3 ref]
• Summary: “Introduction: In connection with a study of the 
cause of lodging in soybeans as grown in corn for silage it 
was found that the shading by the corn resulted in a reduction 
of the percentage of carbohydrates and total dry matter, and 
that the stems of soybeans thus developed were relatively 
soft, pliable, and weak. In cereals like oats and wheat a 
similar situation in the stems with consequent lodging has 
been found to develop as a result not only of shading but 
also from hyper-nutrition. In the latter case, particularly 
in the presence of an abundance of nitrates accompanied 
by suitable moisture relations, there was set up within the 
oat and wheat plants a low carbohydrate-nitrogen relation 
characterized by a preponderance of vegetative growth, 
soft, pliable stems, and consequent lodging. Conversely, 
under relatively poor soil conditions there was developed 
a high carbohydrate-nitrogen relation characterized by a 
preponderance of reproductive growth, hard, rigid, stiff 
stems, and non-lodging.”
 Photos show: (1) “Root system of soybean grown on 
sand. Nodules very abundant.” (2) “Root system of soybean 
grown on soil. Nodules less abundant.” (3) “Root system of 
soybean grown on manure. Sparse nodule development.” 
Address: Dep. of Agronomy, Ohio Agric. Exp. Station, 
Wooster, OH.

1961. Beaufour, Henri. 1930. Perfectionnement aux procédés 
d’obtention des albumines vegetales [Improving the 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    865

© Copyright Soyinfo Center 2021

processes for obtaining plant-based albumins]. French Patent 
695,233. Dec. 12. [Fre]*

1962. Tussaud, Gabriel Philip. 1930. A new or improved 
process for the treatment of fat and oil bearing seeds. 
British Patent 364,309. Application date: 16 Dec. 1930. 7 
p. Complete left: 26 Aug. 1931. Complete accepted: 7 Jan. 
1932. 3 drawings.
• Summary: The “Provisional Specifi cation” is on pages 1 
and 2. The “Complete Specifi cation (Amended)” is on pages 
2-4.
 It is desirable to remove bitter principles and to do 
away with such conditions that favor decomposition and the 
growth of micro-organisms such as bacteria and fungi.
 The seeds, especially soya beans or cereal grains, are 
soaked in water and treated with sulfur dioxide and steam 
at 110-140ºC until the seeds are dried out to less than the 
original natural water content; the fl avor and dietetic and 
keeping properties are improved, as when the seeds are 
ground to make fl our. The drawings show 3 views of a roller 
mill (with 4 rolls, one above the other) used to make fl our. 
Address: Money Hill, Rickmansworth, Hertfordshire, a 
subject of the King of Great Britain.

1963. Adolph, William H. 1930. A 4000-year food 
experiment. Scientifi c American 143:425-28. Dec. [Eng]
• Summary: The average Chinese lives on only a few cents 
a day. “This is not a myth, nor is it a sign of poverty; it is a 
simple statement of an economic accomplishment of which 
China may justly feel proud.” Today the land feeds 400 
million people.
 “The important place occupied by legumes (this means 
the soy bean) in China deserves more than passing mention. 
Of all the varieties of beans, it is nothing short of remarkable 
that the Chinese farmer-dietitian, thousands of years ago, 
chose to develop and retain in his agricultural repertoire just 
that one variety which contained the highest percentage of 
protein, and also the highest percentage of fat. The soy bean 
was the one vegetable product which could in any sense 
replace meat in his dietary. But the soy bean and its wonders 
is another story.
 “It is evident that China is not addicted to the meat 
eating evil” (see Table 2).
 “The peasant farmer consumes practically not meat at 
all, except for an occasional indulgence at the time of the 
Lunar New Year. It is probable that the Chinese approach 
as near to being a truly vegetarian people as is to be found 
anywhere on the earth’s surface.”
 In China only 9% of the protein consumed is of animal 
origin compared with about 80% in the USA. In making 
bread, “wheat protein should be supplemented with soy bean 
fl our.”
 Tables show: (1) Composition of the Chinese dietary 
(in percentages by weight); North China vs. United States. 

Cereals and beans: 65% vs. 25%. Vegetables and fruits: 27% 
vs. 20%. Butter, fats, sugar: 1% vs. 14%. Meat and fi sh: 4% 
vs. 18%. Eggs: 1% vs. 5%. Milk and cheese: 0% vs. 15%. 
Other foods: 2% vs. 3%.
 (2) Composition of the Chinese dietary (intake of 
nutrients per man per day for North China). Total food: 
1,188.0 gm. Total protein: 86.4 gm. Total fat: 34.1 gm. Total 
carbohydrate: 537 gm. Total energy value: 2794.0 calories. 
Weight of average man: 60.0 kg.
 (3) Meat consumption in the principal countries of the 
world (grams per capita per day): United States 149. Great 
Britain 130. France 92. Belgium and Holland 86. Austria-
Hungary 79. Spain 61. Russia 59. Italy 29. Japan 25. China 
(North) 15.
 Figures show: (1) The animal body as a converter of 
energy: One pound of cereal: Burned as fuel or eaten directly 
as food, 100% is recovered = 1,500 calories. Fed to a cow 
and recovered as milk: 17% is recovered = 255 calories. Fed 
to a beef steer and recovered as meat: 10% is recovered = 
150 calories.
 (2) How one dollar is used to purchase food–North 
China vs. United States. Pie charts show: North China: Bread 
and cereals 75 cents. Fruits and vegetables 10 cents. Meat 
and fi sh 7 cents. Eggs 3 cents. Fats 3 cents. Milk 0.1 cent. 
Other foods 2 cents. United States: Meat 33 cents. Fruits 
and vegetables 16 cents. Fats and sugar 16 cents. Bread and 
cereals 13 cents. Milk 10 cents. Other foods 7 cents.
 A small portrait illustration shows William Adolph. 
Photos show: (1) Plowing in North China. No draft animals 
are used. “A man is often a more economical draft animal 
than a mule.” (2) Two men with a hand-cart walking behind a 
cow. “A Chinese highway 18 inches in width effects a saving 
in land area available for cultivation, which means food for 
more mouths.” (3) “One effect of population pressure: a 
deforested mountain in North China.” Population pressure 
has also led to the discovery that hogs are the most effi cient 
source of meat. Address: PhD, Assoc. Prof. of Chemistry, 
Univ. of Nebraska. Recently appointed Prof. of Chemistry, 
Yenching Univ., Peking.

1964. Kellogg, John Harvey. 1930. Soybeans as human food. 
I. Good Health (Battle Creek, Michigan) 65(12):5-7. Dec. 
Continued Jan. 1931. Paper fi rst read at the meeting of the 
American Soybean Assoc., held 11 Sept. 1930 at Urbana, 
Illinois. [1 ref]
• Summary: Contents: Introduction. An age-long esculent. 
The soybean is richer in protein than beefsteak. An 
extraordinarily versatile food. The soybean replaces milk and 
eggs as well as meat in China.
 “Many years ago (1899), the USDA called upon me to 
undertake the preparation of a vegetable meat. The Assistant 
Secretary, Dr. Charles Dabney, wrote me, suggesting that the 
navy bean might be used for the purpose. I found, however, 
as I expected, that this legume was not suited for this. At that 
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time the soybean was not grown to any extent in this country. 
I was wholly unacquainted with it, and so naturally sought to 
fi nd in nuts, especially the peanut, a solution to the problem, 
and succeeded in producing a vegetable meat, Protose, of 
which several thousand tons have been since made and 
consumed.
 “But the introduction of the soybean renders quite 
unnecessary any other substitute for fl esh meats. As a matter 
of fact, the protein rich foods of vegetable origin, such as 
nuts, which the soybean resembles, as Professor Sherman of 
Columbia University suggests, are not meat substitutes, but 
are the original meats for which the fl esh of animals became 
a substitute when the glacial cold of the Ice Age drove our 
prehistoric forbears into the caves and grottoes of Southern 
Europe.
 “The proteins of the soybean are, according to 
McCollum, distinctly more valuable from the point of view 
of nutrition than are those of the other legumes. The work 
of my own laboratory as well as that of others has shown 
that this bean is almost unique among seeds in its vitamin 
content.” Address: Battle Creek, Michigan.

1965. Tso, Ernest; Ling, S.M. 1930. Changes in the 
composition of blood in rabbits fed on raw and cooked 
soybeans. Proceedings of the Society for Experimental 
Biology and Medicine 28(3):219-20. Dec. [2 ref]
• Summary: Horvath (1926) fed rabbits exclusively on 
water-soaked raw soybeans. “Extending this study to include 
cooked soybeans we obtain these results: 1. There are no 
demonstrable changes in the blood composition of rabbits 
whether they are fed cooked or raw soybeans or the control 
diet of millet and cabbage except perhaps in cholesterol 
content. 2. Uric acid is present in rabbit’s blood only in 
negligible quantity. 3. The blood cholesterol value is perhaps 
slightly higher in animals fed on soybeans then in controls. 
There is however, no appreciable difference in cholesterol 
levels between rabbits fed on cooked and raw soybeans.” 
Address: Div. of Pediatrics of the Dep. of Medicine, Peiping 
Union Medical College.

1966. Tso, Ernest; Chu, Fu-T’ang. 1930. The nitrogen 
metabolism in infants on graded intake of soybean “milk” 
proteins. Proceedings of the Society for Experimental 
Biology and Medicine 28(3):218. Dec. [3 ref]
• Summary: This is a brief preliminary report of 
experiments. Address: Div. of Pediatrics, Dep. of Medicine, 
Peiping Union Medical College.

1967. Fukai, Tôshi. 1930. Shôyu kasu no okeru 
“shitosuterin” narabini “puro bitamin” D no sonzai ni tsuite 
[On the detection of mitosterin and provitamin D in shoyu-
cake and oil. I.]. Jozo Shikensho Hokoku (Report of the 
Brewing Experiment Station) No. 110. p. 158-68. [Jap]
Address: Jozo Shikensho, Gishu.

1968. Hornibrook, Ettie. 1930. Diabetic foods: Soya. Empire 
Foods 1(1):1-7.
• Summary: The subtitle of this journal is: “A Journal 
of Household Hints and Practical Recipes for British 
Housewives.” On the title page: “The Object of this Journal 
is to promote the use of British Foods in British Homes. 
Nobody connected with this Journal has any commercial 
interest in the foods recommended.”
 Contents: Discussion of Soyolk soy fl our and its uses, 
with recipes. Contents: Editorial. What is soya? Soyolk 
scones recipe. Importance of water-drinking. List of 
materials for Soyolk Scones. Spices. Some general recipes. 
Celery seed tea. List of diabetic foods. Acid and alkaline 
foods. Advertisement for “The Soya Flour Manufacturing 
Co., Ltd., 7, Mincing Lane, London, E.C. 3.” Makers of 
‘Soyolk,’ “the most perfect food known.” Heinemann’s 
health books.
 “What is soya? Soya Flour has long been recognised as 
a valuable food for diabetics. It is made from the Chinese 
bean, which is mostly cultivated in Manchuria, but which is 
now being grown largely in the United States, and beginning 
to be grown in the British Empire. It contains no starch, a 
large proportion of protein and fat, and some carbohydrates 
(not in the form of starch). Up to the present time, Soya 
Flour has not been available in the United Kingdom in 
a cheap and pleasant form, but fortunately, owing to the 
discoveries of a Hungarian chemist (Dr. L. Berczeller), 
soya beans are now being manufactured in England into 
an appetising fl our, sold in bags at about 6d. per lb., and in 
cartons at 1s. per lb.
 “As this fl our, called ‘Soyolk,’ is starchless, it is very 
useful in cases of obesity; and, as it is laxative, it is very 
useful in cases of constipation.
 “It is also very sustaining, and thus a valuable preventive 
of hunger.”
 “List of diabetic foods: The foods to be avoided are all 
starchy and sugary foods, as well as fruits and vegetables 
containing starch or sugar. Limited amounts of these foods 
may be taken, but only as prescribed by the doctor.
 “The foods allowed really give a wide and interesting 
choice, once the back of the diet requirements is broken by 
the use of Soyolk.”
 “Acid and alkaline foods: It is important for the diabetic 
to note that all foods can be divided into three classes–
acid-ash foods, alkaline-ash foods and neutral-ash foods. 
For example, wheaten products are acid foods, soya is an 
alkaline food, and cream a neutral food. Meat, fi sh, eggs, 
wheaten-meals (bran, gluten, etc.), all cause acidity when 
taken in excess; but almonds, nuts, lemons, fresh vegetables 
and salads are all alkaline-ash foods. The food which has the 
highest degree of alkalinity (so far as present investigations 
have gone) is ‘Soya.’ In various hospital tests made, soya-
muffi ns have proved most effi cient in reducing acidity in the 
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urine.”
 Note interesting etymology of “soya” almost equal 
“soyfoods.” Address: Fellow of the Royal Empire Society.

1969. Massatsch, C. 1930. Notwendigkeit einer biologischen 
Brotaufbesserung [The need for an improvement in the 
organically grown ingredients of bread]. Kassenarzt (Der) 
12/13. [Ger]*

1970. Morse, W.J. 1930. Hokubei gasshû-koku ni okeru 
nô- seisan narabini riyô no genkyô [The present situation 
of soybean production and utilization in the USA]. Tokyo: 
Daizu Kogyo Kenkyu-kai (Soybean Industry Research 
Institute). 18 p. Translated by Yoshi Takamori. [Jap]
• Summary: Based on a lecture by Morse on soybeans in 
Dairen, Manchuria. Address: USDA, Washington, DC, USA.

1971. Takayama, Y. 1930. Utilization of soy beans. III. J. 
of the Society of Chemical Industry, Japan 33:91B-92B. 
Supplemental binding to Kogyo Kagaku Zasshi. [Eng]*
• Summary: Results are summarized of the experiments 
previously described (Takayama 1928) on the separation of 
glutamic acid (as the dibasic calcium salt) from the products 
of hydrolysis (with 25-50% sulfuric acid) of crude soybean 
protein. Hydrolysis with more concentrated acid gave greater 
yields. The solubility of dibasic calcium glutamate in water 
was found to be 1.322, 1.928, 1.979, 3.943, and 5.698 gm 
of anhydrous salt per 100 gm of solution at 0ºC, 19ºC, 21ºC, 
61ºC, and 100ºC, respectively. Incipient decomposition, 
with liberation of ammonia (as sulfate), was observed on 
prolonged heating of pure glutamic acid with 10 normal 
sulfuric acid at 100ºC and 135-145ºC.

1972. Vartiainen, Ilmari; Vartiainen, Armas. 1930. [Duren 
disease–Urease poisonings]. Pharmacological Laboratory of 
the University of Helsinki, Finland. English summary (4 p.) 
published in Soybean Research Council. 1951. The Duren 
Disease. [11 ref. Eng]*
• Summary: The following is the fi rst of four pages of an 
English translation in Soybean Research Council. 1951. The 
Duren Disease.
 The authors, by means of the Folin-Lovgren process, 
have presented evidence that trichloroethylene extraction 
was not capable of destroying the urease present in soybean 
meal, whereas crude benzine extraction does so almost 
completely.
 Urease injected subcutaneously into mice caused their 
death of acute ammonia poisoning.
 Mice fed [in Finland] with soybean cakes containing 
urease died within 13 to 26 days. The poisoning symptoms 
differ in certain respects from the symptoms of acute 
ammonia poisoning. All control animals whose feed 
contained no urease remained alive.
 By reason of the results they obtained, the authors 

consider it probable that the Duren disease which occurred 
in cattle which had received as feed soybean meal extracted 
with trichloroethylene was a series of chronic urease 
poisonings.
 In the early spring of 1923, a cattle disease broke out in 
Germany in the community of Duren, which disease was at 
fi rst believed to be unknown. The host important symptoms 
thereof were cessation of milk, reduction of appetite, fever, 
loss of strength, visible bleeding in the mucous membranes, 
bloody diarrhea, as well as bleeding from the nostrils and the 
vagina (1). Stang (2) emphasized, as an important symptom 
of the disease, the reduction of the white blood corpuscles to 
2,000 to 3,000 per cubic millimeter as compared with 7,000 
to 8,000 in healthy animals. The neutrophyllic leucocytes 
decreased the most, indeed, 7.5% to 11% as compared 
with 30% to 35% as a rule. On the other hand, a relative 
lymphozytose was present. The red blood corpuscles, too, 
had decreased somewhat. The disease usually ended in death. 
An autopsy revealed bleeding in the mucous membranes, 
under the serous membranes and the skin, as well as partially 
necrosed small hidden blood discharges into the liver. Small 
bleedings in the muscular system and numerous blackish-
red, and sometimes completely black, spots containing much 
gas and having an odor of butyric acid (3) also were found. 
The disease was at fi rst believed to be an epidemic, and a 
vigorous search was made to locate its excitants. Numerous 
rod bacteria fi lled with spores, which appeared to be similar 
to the bacillus carbonic, were soon found everywhere in the 
tissues, especially in the muscular system, of the animals 
felled by the disease. Attempts were made to immunize 
the animals against the disease and to produce various 
antitoxins; these measures, however, had not the slightest 
prophylactic effect upon the outbreak and course of the 
disease. The opinion that bacteria was the pathogenic agent 
was soon abandoned.
 The same disease, however, had already appeared in 
1916 in South Scotland, and the Englishman Stockman 
had established that the disease was caused by means of 
trichloroethylene-extracted soybean meal. Stockman could 
produce the disease experimentally, that is, by 50 to 70 
daily feedings with soybean meal which was extracted 
with trichloroethylene, (a total of about 150 pounds). Four 
of six animals became sick of the typical disease. When 
trichloroethylene was added to the animals’ feed, however, 
no harm resulted. The trichloroethylene in itself, therefore, 
was not the pathogenic agent.
 Overfeeding of albumin could not account for it, because 
many of the stricken animals had received only 2 to 3 pounds 
per day. In Germany, Lothes and Profe, as well as Eickmann 
and the Bonner Agricultural Experiment Station, proved 
that Stockman’s observation was correct, since the disease 
was observed only in Germany and in Holland, where the 
trichloroethylene-extracted meal from the Dusseldorf fi rm of 
Henkel & Company was used. In contrast, the types of meal 
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extracted with benzine or naphtha in Hamburg and Stettin 
never caused the disease. According to Profe and Lothes 
(1), about 400 cows were stricken in Germany, of which 
360 died. A large number of those stricken with the disease, 
namely, 89.3% were milch cows. This can be explained by 
the fact that the milch cows chiefl y were given the meal.
 All animals, however, are not susceptible to the 
disease. Thus, Stang (2) gave one cow 10 to 14 pounds of 
trichloroethylene-extracted meal, (a total of 15 cwts.) each 
day for 110 days, without any damage whatsoever. On the 
other hand, another cow died after it had received a total of 
3.2 cwt. in only 4 pounds at the most in its daily ration. The 
disease frequently breaks out only after a longer period of 
feeding the meal.
 Value was placed on various ideas as to the cause of the 
disease. As mentioned above, the opinion that the disease 
was an epidemic caused by bacteria vas soon rejected and 
there was an inclination to view it as a poisoning. But, 
despite numerous analyses, it was not possible to detect any 
poison in the meal producing the poisoning.
 Popp (3) believes that it may perhaps be a matter of 
lead poisoning because, in many mixed feeds which contain 
soybean meal and which have produced poisonings, 0.15% 
to 0.25% of lead was found. Hydrochloric acid, which would 
be separated from the trichloroethylene, would dissolve the 
lead contained in the extraction equipment. This explanation 
is contrary to the fact that lead has never been found in 
the meal which produced poisonings. Continued. Address: 
Helsinki, Finland.

1973. Vartiainen, Ilmari; Vartiainen, Armas. 1930. [Duren 
disease–Urease poisonings] (Continued–Document part II). 
Pharmacological Laboratory of the University of Helsinki, 
Finland. English summary (4 p.) published in Soybean 
Research Council. 1951. The Duren Disease. [11 ref. Eng]*
• Summary: (Continued): Kintzel (1) wants to claim a 
vitamin defi ciency as the cause of the disease.
 G.B. van Kampen (2) has established that only 0.89% 
to 0.90% of phosphatides are present in trichloroethylene-
extracted soybean meal, whereas there is 1.61% to 1.63% 
present in the benzine-extracted soybean meal.
 Bleyer and Mayer (3) likewise present the opinion 
that trichloroethylene destroys the fat-sterol-phosphatides 
complex, so that these important supplementary nutritive 
substances are too scarce in the trichloroethylene-extracted 
soybean meal.
 The above-mentioned opinions that the Duren disease 
may be caused by a defi ciency of vitamins or of vitamin-like 
substances are probably not correct, since the animals were 
not fed only with the meal which cased the toxicity, but, 
rather, frequently received only small quantities thereof as an 
addition to their customary feed.
 In addition the supposition was expressed that the 
chlorine of the trichloroethylene would have an affect upon 

the nitrogen-containing compound of the soybean and 
produce some sort of a toxic substance, that a dangerous 
accumulation of chlorine would occur or that the HCl formed 
from the trichloroethylene would neutralize the alkalis of the 
meal (Schrot) and thus disturb the acid base equilibrium.
 None of the above-mentioned theories, by means of 
which one has sought to explain the Duren disease, appears 
to be irreproachable, and no clarity concerning the essence 
of the disease is to be achieved by means of their assistance. 
Since not just any bacteria at all can be regarded as the 
excitant of the disease, just as little as the defi ciency in 
vitamins or vitamin-like substances can be the cause of 
the disease, the latter must evidently be looked upon as 
a poisoning. It has been proven somewhat convincingly 
that trichloroethylene does not produce such symptoms of 
disease. However, there is present in the soybean a substance 
which has been accorded no consideration in the search for 
possible toxic substances. This substance is urease, which is 
contained abundantly in the soya.
 Under the infl uence of urease the urea, after absorbing 
water, turns into ammonium carbonate: A chemical formula 
is given.
 If the animals are given soya-containing fodder in 
abundance, great quantities of urease will continuously 
enter the blood. The quantities of ammonium carbonate 
which form themselves fi nally cause a chronic ammonium 
carbonate (= ammonia) poisoning.
 However, not all soya products cause a urease poisoning. 
This depends upon whether the manner of preparation has 
been such as to destroy the enzyme or whether the latter has 
remained behind more or less well concealed. Finally the 
great individual possibilities of variation naturally come into 
question. Indeed, the aforementioned animal experiments 
of Stang have already shown how variously the individual 
animals can react.
 In this connection it must be mentioned that after Hager 
(1) the Dutchman Sjollema by means of physiological NaCl 
extracted from the untreated soybeans a substance which 
gave rise to an albumin precipitate. Through the injection 
of this substance rabbits as well as a calf contracted the 
typical illness. The fi ndings of the post-mortem examinations 
are supposed to have been similar. Already in the year 
1909 Q. Wienhaus had found in some plants of the family 
Papilionaceae, to which the soya hispida also belongs 
(namely in Phaseolus vulgaris), an agglutinating substance 
as well, phasin, which represents a mixture of albumen and 
globuline.
 It might be a question of urease. According to Lublin (2) 
urease agglutinates red blood corpuscles as well in vitro as 
after an intravenous injection.
 It was our intention to show that the quantity of urease 
of the soya products (the activity of the urease) varies with 
the process of production employed.
 It would naturally be simplest to determine the urease 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    869

© Copyright Soyinfo Center 2021

content of the trichloroethylene-extracted soybean meal 
causing the poisoning, and to compare it with the urease 
content of the meal extracted by means of raw benzine. 
For this purpose we turned to the above-mentioned 
fi rm of Henkel & Co. and asked for a small quantity of 
trichloroethylene-extracted meal. However, the fi rm reported 
that it no longer possessed such meal.
 We, therefore, decided to make extractions from crushed 
bean meal and soya cake, using both trichloroethylene 
and raw benzine, in order to ascertain what affect the two 
extracting substances would have upon the urease-content 
of the soya product. Concerning the processes of extraction 
used in the factory, the duration of the extraction, etc., we did 
not receive any reliable information despite our enquiries. 
Probably the hot extracting substance is permitted to act 
upon the meal for 1-2 hours.
 First of all we made orientation experiments with soya 
cake. 2.5 g of carefully ground cake mixed in 100 ccm [cubic 
centimeters] 1% of urea solution were placed in a bottle. 
This was kept at room temperature, and from time to time the 
solution was mixed. 10 ccm were removed from the mixture 
after 1, 2, 3, and 24 hours, and from these samples ammonia 
is titrated by means of 0.5 normal sulphuric acid, using 
methyl red as indicator. Table 1 shows the results obtained 
with the various kinds of cake...
 Note 1. This is the earliest document seen (Aug. 2014) 
concerning soybean products (soybean cakes) in Finland; it 
is not clear whether or not whole soybeans were in Finland 
at this time, and whether or not the authors crushed them to 
make meal.
 Note 2. This translation is the earliest English-language 
document seen that uses the term “soybean cakes” to refer to 
ground, defatted soybeans. Address: Helsinki, Finland.

1974. Yamada, M. 1930. Seishu, shôyu-chû “arugin” no 
sonzai ni tsuite [The existence of arginine in sake and 
shoyu]. Nippon Jozo Kyokai Zasshi (J. of the Society of 
Brewing, Japan) 25(8):31-32. [5 ref. Jap]
• Summary: Arginine (German: arginin) is a crystalline basic 
amino acid derived from guanidine. Address: Jozo Shikensho 
Gishu, Nôgaku Hakase (Hakushi) (Doctor of Agriculture).

1975. Yamada, M. 1930. Seishu, shôyu-chû “aruginin” 
no sonzai ni tsuite [The existence of arginine in sake and 
shoyu]. Jozo Shikensho Hokoku (Report of the Brewing 
Experiment Station) No. 106. p. 141-44. [5 ref. Jap]
• Summary: Arginine (German: arginin) is a crystalline 
basic amino acid derived from guanidine. Address: Jozo 
Shikensho, Gishu.

1976. Zimmerman, A. 1930. De Indische Culturen 
[Indonesian crops]. Indische Culturen (De) 15:680-93, 720-
24. [Dut]*
• Summary: This periodical was published in Soerabaja 

[Netherlands East Indies, today’s Indonesia] from about 
the 1920s until 1937 by Goelst & Zoon. Based on a merger 
of: Teysmannia, and, Nederlandsch-Indisch Rubber- en 
Theetijdschrift; continuing the numbering of the latter.

1977. Zlatarov, Asen. 1930. Kakvo se hranium [What we 
are eating]. Priroda i Nauka (Nature and Science, Bulgaria) 
1(4):61. [Bul]*
Address: Bulgaria.

1978. Zlatarov, Asen. 1930. Nashata hrana [Our food]. 
Priroda i Nauka (Nature and Science, Bulgaria) 1(3):37-38. 
[Bul]*
Address: Bulgaria.

1979. Bragg, Paul Chappius. 1930. Professor Bragg’s live 
food cook book and menus. Hollywood, California: National 
Diet and Health Association of America; and, Live Food 
Products. 170 p. No index. 24 cm.
• Summary: About raw food and vegetarianism. Contents: 
1. Why I write this book. 2. Our daily food, is it nourishment 
or poison? 3. There are no meat recipes in this book. 4. 
Poisonous white sugar. 5. Dairy products not human food. 6. 
Coffee and tea are drugs. 7. Don’t use condiments. 8. Salt–
The enemy of life and health. 9. Pure food. 10. Don’t use 
aluminum cooking ware. 11. Gas, indigestion and stomach 
trouble. 12. Acknowledgment of recipes and suggestions fork 
other health food writers. 13. Salads. 14. Fruit salads. 15. 
Salad dressings. 16. Directions for making nut butter and nut 
milk. 17. Relishes. 18. Soups (incl. Carque’s nut milk soups, 
made with his nut milk). 19. Cooked vegetables. 20. Meat 
substitutes and main dishes. 21. Desserts. 22. Breads and 
bread foods. 23. Sauces and gravies. 24. Drinks. 25. Health 
confections. 26. Health sandwiches... 30. Baby’s diet from 
birth to 18 months. 31. Diet schedule for the growing child.
 Chapter 1 (p. 11) states: “The drug doctor has been a 
failure. After hundreds of years of his reign there is still 
universal sickness and suffering which, instead of abating, is 
unmistakably on the increase.”
 Chapter 12 (p. 26) acknowledges: “A few of the recipes 
in this book were taken from the works of some of the 
most prominent men in the fi eld of Natural Living. I have 
considered, in giving a cook book to my people, that they 
should have, not only my own favorite recipes, but also the 
best of other men who have experimented along this line. 
I have therefore included recipes from the books of: Dr. 
John T. and Mrs. Vera Richter, the leaders of the Raw Food 
movement in the West. Dr. Philip M. Lovell, distinguished 
editor of the most widely read Health column in the world, 
the Care of The Body section of the Los Angeles Times. Dr. 
Henry Lindlahr, the great pioneer Nature Doctor. And Otto 
Carque, chemist, research worker and crusader in the fi ght 
for natural foods.”
 Chapter 16, “Directions for making nut butter and nut 
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milk,” begins with a long passage from Natural Foods: 
The Safe Way to Health, by Otto Carqué (1925). It contains 
recipes for: Cocoanut milk. Nut milk (made by mixing 1 
level tablespoon nut butter with 1 cup warm water, plus a 
little honey or sweet fruit juice if desired). Almond milk 
for infants. Nut cream (made from unroasted nut butter, 
warm water, and honey). Combination nut butter (peanuts, 
pignolias, cocoanuts). Apple and almond butter. Nut meal.
 Chapter 20, titled “Meat substitutes and main dishes” 
(p. 111-18), contains largely cooked dishes, and makes 
widespread use of the “Battle Creek Sanitarium product, 
Protose, being available at most fancy grocers.” Vegex and 
Savita are also widely used in recipes. Soy sauce is used to 
season Vegetable chop suey (p. 114). It “may be purchased at 
a Chinese store or any fancy grocers.”
 The National Diet and Health Association of America is 
located at 1109 North Hudson, Hollywood, California.
 Note: This is the earliest document seen (March 2007) 
by or about Paul C. Bragg that mentions soy. No juicer is 
mentioned in this book. A portrait photo (just after the title 
page, p. 5) shows handsome “Prof. Paul C. Bragg.” Address: 
Professor, California [Los Angeles].

1980. Buck, John Lossing. 1930. Chinese farm economy: 
A study of 2866 farms in seventeen localities and seven 
provinces in China. Chicago, Illinois: University of Chicago 
Press. xii + 476 p. Illust. Index. 24 cm. Published for the 
Univ. of Nanking and the China Council of the Institute of 
Pacifi c Relations.
• Summary: Packed with carefully collected and 
analyzed statistics about soybeans and other major crops 
in China, often on a province by province basis. Also 
contains 39 excellent photos plus several maps. Contents: 
1. Introduction: Method and scope of study, regional 
conditions, defi nition of terms (“Soybeans are the yellow 
soybeans unless otherwise designated.” “Vermicelli made 
from green (mung) bean, Phaseolus aureus). 2. Farm layout 
and land utilization. 3. The year’s farm business. 4. The 
best size of farm business. 5. Farm ownership and tenancy. 
6. Crops (incl. soybeans, alfalfa, broad beans, buckwheat, 
corn, cowpeas, hemp, kaoliang, millet (broom, foxtail, 
proso), peanuts, rapeseed, red beans [azuki], sesame, wheat). 
7. Livestock and fertility maintenance. 8. Farm labor. 9. 
The family farm and population. 10. Food consumption. 
11. Standard of living. 12. Conclusion. Appendixes: I. 
Relation of farm size to 30 variables. II. Gross correlation of 
coeffi cients. III. Amount of crop hectares devoted to various 
crops. IV. Schedules.
 Concerning food consumption: “Fats for cooking are 
exclusively vegetable oils and little even of these are used in 
the country districts... The most common oils are made from 
sesame seeds, soybeans, and rapeseed” (p. 357). Tables (p. 
358-61) give the chemical composition and caloric value of 
food products consumed in China; incl. red beans, yellow 

soybeans, black soybeans, and soybean curd [tofu]. Chinese 
farm households receive 89.8% of their energy (calories) 
from seeds and their products, 1% from animal products, 
and 0.2% from sugar. “Soybeans provide proteins and are a 
good substitute for milk” (p. 364-65). “Soybeans are a good 
source of protein, but the proportion of protein from these 
is small for most localities” (p. 373). “The low standard of 
living of farmers in China is refl ected in almost every aspect 
of the farmer’s life.” There are two main reasons for this: 
population density and lack of education (p. 420). “The 
farmhouse in China lacks comfort, beauty, and even the 
elements of sanitation necessary for health and well-being. 
Diet, while remarkable in containing many of the elements 
needed for health and strength, lacks variety mainly in fruits 
and vegetables, particularly in North China. The direct 
utilization of grains and to a certain extent of soybeans, 
however, is probably a more economical procedure than the 
western way of using so much food largely through animals” 
(p. 424-25).
 Note: The famous American novelist Pearl Sydenstricker 
Buck married this man in 1917; they were divorced in 1934. 
Address: Prof. of Farm Management, College of Agriculture 
and Forestry, The Univ. of Nanjing, Nanjing, China.

1981. Capus, Guillaume. 1930. Les produits coloniaux 
d’origine végétale [Colonial products of vegetable origin]. 
Paris: Larose. 499 p. See p. 80-83. 26 cm. [Fre]
• Summary: The soybean (soja) is mentioned on 11 pages in 
this book: p. 1, 74, 78 80-83, 420, 484. 488, 496.
 Contents: Introduction. Uses of the soybean (industrial 
uses and food uses): oil, cake, soymilk, tofu, fermented 
tofu, sauce, coffee substitute, green vegetable soybeans 
[edamame], whole dry soybeans, soy fl our used to make 
bread for diabetics. The leaves and stems make an excellent 
green forage. Finally, in the USA, the soybean is cultivated 
as a forage plant, for use as silage, and also as green manure 
to enrich the soil for other plants.
 Capus Guillaume lived 1857-1931. Address: Doctor 
of Science, former Director General of Agriculture in 
Indochina.

1982. McIntosh, A.E.S. 1930. Economic botany: Report 
of the geneticist for the period February, 1928–May, 1929. 
Report on the Department of Science and Agriculture, 
Barbados. p. 27-58. For the year 1928-29. See p. 54-57.
• Summary: Section VI is titled “Experiments with various 
economic legumes.” Various legumes were obtained and 
tested, mainly for their suitability as green manure. Three 
varieties of soya beans were planted on 9 Sept. 1928 and 
cut on Nov. 29. “The Glycine hispida strains (Soya Beans) 
were a failure owing to persistent cutworm attacks in the 
cotyledonary stage.”
 Section VII is titled “Soya beans.” Three varieties of 
soybeans were introduced early in 1928, one strain from 
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the USA and two from Trinidad. “The latter were selections 
made from Venezuelan seed in 1927 and 1928. These soya 
bean varieties were sown in the green manure plots, where 
they were, after a splendid germination, eaten down by hares 
or destroyed by cutworms. Another sowing was made in an 
area protected from hares. Germination was good and growth 
fairly satisfactory. The plants fl owered and podded well and 
gave good samples of beans. The oil content of beans from 
samples of each variety was determined and compared with 
the oil content of samples of the imported seed.” Locally 
grown soya beans contained 20.20 to 21.43% oil, compared 
with 17.63% in Venezuelan soya beans imported in 1927 and 
1928. The section concluded: “The results are encouraging 
and further experiments will be made with this plant.”
 Note 1. This is the earliest document seen (Dec. 2008) 
concerning soybeans in Barbados, or the cultivation of 
soybeans in Barbados. This document contains the earliest 
date seen for soybeans in Barbados, or the cultivation of 
soybeans in Barbados (9 Sept. 1928). The source of these 
soybeans was the USA and Trinidad.
 Note 2. This is the earliest document seen (Jan. 2008) 
concerning soybeans in Venezuela, or the cultivation of 
soybeans in Venezuela (one of two documents). This 
document contains the second earliest date seen for 
soybeans in Venezuela, or the cultivation of soybeans in 
Venezuela (1927). Soybeans were probably being cultivated 
in Venezuela in 1927, but we cannot be certain from this 
document. Address: B.Sc., Ph.D., Barbados.

1983. Prinz, H. 1930. Die Bedeutung des Berczeller’schen 
Sojamehles fuer Grossbritannien [The signifi cance of 
Berczeller’s soy fl our for Great Britain]. In: L. Berczeller. 
1930. Publications on Berczeller’s Soy Flour. Vol. III. 7 p. 
Unpublished manuscript. [2 ref. Ger]
• Summary: Includes a discussion on the characteristics and 
nutritional value of soy fl our. Address: Vienna, Austria.

1984. Richter, Victor F.A. 1930. The Dr. Berczeller’s soya 
fl our in the Vienna and Continental bakery. In: L. Berczeller. 
1930. Publications on Berczeller’s Soy Flour. Vol. III. 7 p. 
Unpublished manuscript. [Eng]
• Summary: Contains 14 recipes for using Berczeller’s soya 
fl our to make: Rye bread (grey and dark), potato milk bread, 
Vienna imperial rolls, imperial rolls with over-night sponge, 
French and Vienna rolls with over-night sponge, mellow 
milk crescents and bread with over-night sponge, Vienna 
milk rolls and crescents, good rusks, sandwich loaves, bread 
for diabetics (with “2 lbs. of Berczeller’s Soya fl our” and 
“2 lbs. wet gluten”), cheap fermented continental goods, 
fancy milk tea bread dough for brioches, fl ans, coreaths, etc., 
almond stollen, and fruit stollen. Address: Bakery expert, 
Vienna, Austria.

1985. Richter, Victor F.A. 1930. The technology of 

breadmaking and Dr. Berczeller’s new soy fl our. Bread. 
In: L. Berczeller. 1930. Publications on Berczeller’s Soy 
Flour. Vol. III. Translation of his 1928 German article. 4 p. 
Unpublished manuscript. [Eng]
• Summary: “Amongst the various methods of using Dr. 
Berczeller’s new Soyfl our in human nutrition its use in 
Breadmaking is undoubtedly of the highest importance from 
the point of view of the hygiene of nutrition and also of the 
social economy. The physiological side of this question has 
been already dealt with by P. Frankfurter, therefore I am 
going to treat this subject very elaborately only from the 
point of view of the technology of baking.
 “Quite a number of medical and economical writings 
have been published concerning the new Dr. Berczeller 
soyfl our; they are mentioned in the annex giving detailed 
information about its treatment. The chemical composition 
of the Berczeller soyfl our given by Dr. H. Wastl is the 
following:”
 A table compares the chemical composition of 
Berczeller Soyfl our (41.5% protein, 20.36% fat and 470 
calories per 100 gm) is compared with fi nest wheat fl our, rye 
fl our, oat fl our, maize fl our, bean fl our, and pea fl our.
 We see that the soyfl our contains about 4 times as much 
protein as the cereals and twice as much as the pulses (beans 
and peas). The content of fat is 15-20 times higher in the 
soyfl our than in the wheat or rye fl our. It is impossible to 
make bread using only soyfl our but it serves to enhance the 
nutritive value of bread. and to improve the quality of bread 
from a technical point of view.
 It is well known that industrial workers and the great 
majority of the agricultural population crave animal proteins. 
Every increase in the income of the poorer classes is 
followed by a simultaneous increase in their consumption of 
animal proteins.
 This is one of the greatest problems of the white race 
today–how we can satisfy this instinctive desire of the broad 
masses of people. In this respect, the new soyfl our facilitates 
considerably the food problem.
 Note: This is the earliest English-language document 
seen (Jan. 2019) that contains the word “soyfl our.” Address: 
Baking Expert of the Nutrition Lab. of Vienna.

1986. Richter, Victor F.A. 1930. Dr. Berczeller’s new soy 
fl our and the technology of breadmaking. II. Milkbread, 
rolls, smallgoods, pastries, etc. In: L. Berczeller. 1930. 
Publications on Berczeller’s Soy Flour. Vol. III. Translation 
of his 1928 German article. 7 p. Unpublished manuscript. 
[Eng]
• Summary: Contrary to the use of the new Soyfl our in 
Breadmaking its use in pastries, milk- and fancy-breads 
and the like, acts as a perfect substitute for eggs, fat and 
milk, besides enhancing the nutritive value of these goods. 
This means, of course, a saving of these materials and 
consequently a saving in the cost of production. Address: 
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Baking Expert of the Lab. of Nutrition Research, Vienna, 
Austria.

1987. Riede, W.; Rewald, B. 1930. Botanisches und 
chemisches zur Sojafrage [Botanical and chemical 
information on the soybean question]. Landwirtschaftlichen 
Versuchs-Stationen 110(5-6):291-304. [Ger]
• Summary: Analyses of various samples of soy beans are 
recorded and their value in German agriculture is discussed. 
German soybeans are reported to contain 1.0-2.5% 
phosphatides. Address: 1. Bonn, Germany; 2. Hamburg.

1988. Watson, Ernest. 1930. The principal articles of Chinese 
commerce (import and export) with a description of the 
origin, appearance, characteristics, and general properties of 
each commodity; an account of the methods of preparation 
or manufacture; together with various tests, etc., by means of 
which the different products may be readily identifi ed. 2nd 
ed. Shanghai, China: Statistical Dept., Inspectorate General 
of Customs; sold by Kelly & Walsh [etc.]. ix + 630 p. Illust. 
Index. 28 cm. The Maritime Customs. II. Special Series No. 
38.
• Summary: The fi rst edition was published in 1923. There 
are sections on “bean oil” (tou-yu), the residual meal from 
the extraction process (tou-ping fên), and cakes (tou-ping; 
p. 85-86), soya beans (p. 320-21) including yellow, black, 
and green varieties, beancurd [tofu], bean milk (tou-fu-
chiang), bean sauce (see soy sauce), and bean vermicelli. The 
latter product, named fên-ssu, tou-fên-ssu, hsi-t’iao-mien, 
or kua-mien, is a “famous vermicelli made in the Chefoo 
district from [soy] beans, most of which are originally 
imported from Manchuria. It is exported in great quantities 
from Chefoo to Hongkong, South China, and the Straits 
Settlements, and forms a favourite and very nutritious food.”
 Soy or chiang-yu (p. 538) is the name for a “sauce made 
in China from the soya bean (Soja hispida). In preparing it, 
a quantity of beans are slowly boiled, an equal quantity of 
coarsely ground wheat or barley being added. The mixture, 
after being allowed to ferment for some time, is put into a 
jar with an equal amount of salt, a few aromatics, and three 
times as much boiling water as there were beans at fi rst; the 
whole is then allowed to stand for several weeks exposed to 
the sun, after which the liquor, which constitutes the soy, is 
separated by pressing and straining the mass. The fi nished 
product is afterward packed into jars or bottles ready for 
market.”
 “Soy is thin and, in colour, very dark brown or almost 
black; it becomes brighter and clearer on being kept, 
has an agreeable salty fl avour, and produces a yellowish 
froth when even slightly shaken. It is much used by the 
Chinese as a sauce and condiment, as it creates an appetite 
and is supposed to counteract the injurious properties 
of contaminated food; it is also used in medicine as an 
application for burns, scalds, eczema, leprous sores, etc. Soy 

is often exported from China to foreign countries, where it 
is extensively used in the manufacture of many European 
sauces.”
 “Wheat gluten (mien-chin) is prepared in China 
by washing starch and is used as a nutritious food. The 
Chinese also prepare “dextrin” (mai-ch’ao) from wheat, 
using it chiefl y as a medicine, and considering it to be very 
nutritious, antifebrile, and quieting...” Address: Tariff Expert, 
Chinese Maritime Customs.

1989. Willemin-Clog, L. 1930. L’emploi des protéines 
végétales en diététique infantile [The use of vegetable 
proteins in infant nutrition]. PhD thesis: Arnette, Paris, 
France. [Fre]*
Address: Arnette, Paris, France.

1990. Zlatarov, Asen. 1930. Grizhi za hranata [Care for 
food]. In: V.B. Kiselova, ed. 1930. Detska Kuhnya [The 
Kitchen for Children]. Chetivo “Nauka i Zhivot” No. 49 
[Science and Life Reading No. 49]. Akatsia (Publisher). 
[Bul]*
Address: Bulgaria.

1991. Chatfi eld, Charlotte; Adams, Georgian. 1931. 
Proximate composition of fresh vegetables. USDA Circular 
No. 146. 24 p. Jan. See p. 20.
• Summary: Composition of fresh vegetables (p. 20): A 
table has the following 13 columns: Food and part. Values. 
As purchased: Refuse. Edible portion: Water, protein (N x 
6.25), fat, ash. Carbohydrates: Total by difference, including 
fi ber, fi ber, sugars, starch. Fuel value (calories): Per 100 gm, 
per pound. Soybeans (Soja max), green shelled. Containing 
64.7% moisture, have 2.2% total ash.
 Note: The abbreviation “A.P.” stands for “As 
Purchased,” while “P.E.” (which is not explained in the 
document) may stand for “Portion, Edible.” Address: 1. 
Specialist in Foods and Nutrition; 2. Assoc. Specialist in 
Foods and Nutrition. Both: Foods and Nutrition Div., Bureau 
of Home Economics.

1992. Ingalls, R.A.; Shive. J.W. 1931. Relation of H-ion 
concentration of tissue fl uids to the distribution of iron in 
plants. Plant Physiology 6(1):103-25. Jan. [26 ref]
• Summary: Experiments on buckwheat, tobacco, tomato, 
asparagus, soybean, and clover. The soluble-iron content of 
plants varies directly with the variation in the hydrogen-ion 
concentration brought about by changes in light intensity 
from day to night. Low hydrogen-ion concentration 
corresponds to high light intensity and high hydrogen-ion 
concentration to low light intensity. Plants in which the tissue 
fl uids have low hydrogen-ion concentration values show 
high total and relatively low soluble-iron content. Those 
plants in which the tissue fl uids have high hydrogen-ion 
concentration show low total and relatively high soluble-iron 
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content. In terms of iron per gram of dry matter in the leaf, 
soybeans have acidity of pH 6.01, total iron 4.69, and soluble 
iron 0.0246. In each case, soybeans are second after clover. 
Address: Lab. of Plant Physiology, New Jersey Agric. Exp. 
Station.

1993. Takayama, Yoshitaro. 1931. Utilization of the soybean. 
IV. Electrolytic oxidation of the hydrolysate of proteins. I. J. 
of the Society of Chemical Industry, Japan 34(1):31B-32B. 
Jan. Supplemental binding to Kogyo Kagaku Zasshi. [Eng]
• Summary: Crude soybean protein was hydrolyzed with 
sulfuric acid and the fi ltered hydrolysate electrolyzed with a 
peroxidized lead anode and a lead cathode in an undivided 
cell and then steam-distilled. The volatile acids of the 
distillate (9.6% of the crude protein) contained formic, 
acetic, and isovaleric acids, and probably also propionic and 
butyric acids in small amounts. Ammonium chloride was the 
only base recoverable from the residue of distillation. Small 
amounts of other volatile materials present were probably 
benzoic acid and an acetone-like substance. Formic, acetic, 
and valeric acids were obtained similarly from the gluten 
hydrolysate. Address: Chemical Lab., Suzuki & Co., Ltd.

1994. Von Ohlen, Floyd W. 1931. A microchemical study 
of soybeans during germination. American J. of Botany 
18(1):30-49. Jan. [24 ref]
• Summary: The commencement of germination in soya 
bean is marked by the appearance of reducing sugar, an 
increased starch content of the cotyledons and hypocotyl, 
and the appearance of starch in the root cap. In the fi rst 3 
days of germination, starch accumulated in the apex of the 
hypocotyl and reducing sugar in the base of the hypocotyl 
and root. Starch increased in the cotyledons until the 5th 
day, and after remaining stationary for 4 days, rapidly 
decreased. Starch disappeared from the various parts of the 
seedlings in the order root, hypocotyl, epicotyl, cotyledons; 
and reducing sugars followed in the same order, but 2 days 
later. Asparagine was detected in the hypocotyl on the 3rd 
day and subsequently in the root base and epicotyl, and 
increased in amount with the growth of the plant. None was 
found in the plumule, cotyledons, or root-tip. Depletion of 
oil from the cotyledons began at the base and proceeded to 
the opposite end. Organic phosphorus and magnesium were 
steadily transformed into an inorganic form and although 
the latter moved rapidly to the growing points of the plant, 
the proportion in the cotyledon continued to increase. 
Potassium was removed from the cotyledons more quickly 
than magnesium and phosphorus. Starch, reducing sugar, 
asparagine, oil, and inorganic phosphorus were not detected 
in the meristematic tissue of the root-tip.
 Note: Webster’s Dictionary defi nes asparagine (derived 
from French, from the Latin asparagus, and fi rst used in 
1813) as “a white crystalline amino acid C4H8N2O3 that is 
an amide of aspartic acid and serves as a storage depot for 

amino groups in many plants.” Address: Dep. of Botany, 
Ohio State Univ., Columbus, Ohio.

1995. Izume, S.; Komatsubara, I. 1931. Daizu kasuko no 
eiyôteki narabini shokuhinteki kachi ni kansuru kenkyû. III. 
Kokuko no eiyô kachi ni oyobosu daizu kasuko tenka no 
eikyô ni tsuite [Research on the value of low-fat soy fl our 
nutritionally and as a food. III. The effect of the addition of 
the low-fat soy fl our to other grains]. Nippon Nogeikagaku 
Kaishi (J. of the Agricultural Chemical Society of Japan) 
7(2):111-20. Feb. [21 ref. Jap]
• Summary: The incomplete nutritive value of cereals is 
supplemented by addition of ethanol-extracted soybean cake.

1996. Izume, Seiichi; Yoshimaru, Yoshitoku. 1931. Iwayuru 
shusei chûshutsu-hô ni yorite seizô saretaru daizukasuko 
no eiyôteki narabini shokuhinteki kachi ni kansuru kenkyû. 
I. Yushi chûshutsu kôtei no daizu tanpaku no shôkaritsu ni 
oyobosu eikyô [Soy-bean oil cake as a food and its nutritive 
value. I. The oil extracting process and the digestion 
coeffi cient of the protein. II. The nutritive value of the 
alcohol-extracted bean oil cake]. Nippon Nogeikagaku 
Kaishi (J. of the Agricultural Chemical Society of Japan) 
7(2):87-96, 96-111. Feb. [18 ref. Jap]
• Summary: I. Soy-bean cake was manufactured by 
extraction with hot alcohol. This treatment denatured the 
protein. The solubility of the protein in water was variable, 
such as 88 per cent for fresh bean, 24 per cent for the 
alcohol-extracted cake, 82 per cent for the benzine-extracted 
cake and 45 per cent for the pressed soy-bean oil cake. The 
digestion coeffi cient for mice was, respectively 84.8, 85 
and 84.4 per cent for the alcohol-extracted, the benzine-
extracted and the pressed soy-bean oil cake. The protein of 
bread and biscuits manufactured from the alcohol-extracted 
cake powder was digested to the extent of 88.6 per cent. The 
alcohol-extracted cake powder is not inferior to the other 
soy-bean oil cakes from the viewpoint of available protein.
 II. The quantity of the denatured protein in the alcohol-
extracted oil cake is larger than in the fresh soy-bean or other 
soy-bean oil cakes, but there is no signifi cant difference 
between them in nutritive value. When it was added as 
protein to the extent of 15 per cent of the food, the growth 
and the reproduction of mice were normal. The nutritive 
values of soy-bean and oil cake are inferior to that of beef 
protein. The quantities of vitamins A and D in the alcohol-
extracted cake are low. The quantity of vitamin B is less than 
that in soy-bean.
 No signifi cant differences in nutritive value of the 
proteins were observed. The vitamin A and D contents of the 
ethanol-extracted cake are low; the vitamin B content is less 
than that of the fresh bean.
 Note: This is the earliest Japanese-language document 
seen (Dec. 2020) that concerns protein quality in connection 
with soy.
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1997. Kellogg, John Harvey. 1931. Soybeans as human food. 
II. Good Health (Battle Creek, Michigan) 66(2):20-22. Jan.
• Summary: Contents: Introduction. How to cook the 
soybean (in a stone jug in salt water under pressure). The 
extraordinary supporting qualities of the soybean (nutritional 
value, gives stamina). The soybean combats acidosis (basic-
ash quality). A wonderful vegetable milk from the soybean 
(relieves food allergy caused by dairy milk). The great value 
of soy milk as a remedy. The easy digestibility of soy milk 
(“The author fi nds that plant milk is digested more easily 
than cow’s milk”). The soybean, the vegetable analogue of 
meat (“The soybean differs from other legumes and cereals 
in the fact that it contains practically no starch. Its food 
values are protein and fat, as is the case with meat”).
 Note: This is the earliest English-language document 
seen (Aug. 2013) that contains the word “plant milk” (or 
“plant milks”).
 A large photo (p. 21) shows soybean sauce being 
made commercially in Japan. Address: M.D., Battle Creek, 
Michigan.

1998. Kellogg, John Harvey. 1931. Soybeans as human food. 
III. Good Health (Battle Creek, Michigan) 66(2):24-25, 52-
53. Feb.
• Summary: Contents: Introduction. The soybean combats 
intestinal putrefaction. The economic value of the soy as 
human food. Explorer Stefansson demonstrates the deadly 
character of an exclusive fl esh diet. Effect of the soybean (in 
preventing rate deterioration).
 “Metchnikoff and Tissier of the Pasteur Institute 
showed how Nature protects us by providing friendly germs 
to keep guard in the intestines, the lactic-acid-forming 
bacteria, bifi dus and acidophilus. This discovery enables us 
to drive out the bad germs from our interiors by drinking 
acidophilus milk or better by the use of lacto -dextrin, which 
makes the friendly germs grow luxuriantly and kills off the 
undesirables, thus ‘changing the fl ora,’ and so combating 
constipation, colitis and all the evils of autointoxication. It 
thus appears that change of fl ora is, in fact, a battle between 
B. acidophilus and ‘meat germs’ (Herter). Von Noorden, the 
world-famous German physician, has demonstrated that the 
soybean is of very great service in changing the intestinal 
fl ora, helping materially in driving out the offensive germs 
which pollute our bodies... Meats, on the other hand, are the 
chief source of these mischief makers.”
 Page 25 shows an interesting photo titled “Boiling 
soybean milk in copper pans for making yuba, which is 
hanging above the pans in thin sheets folded over sticks.”
 “Excessive meat consumption is one of the besetting 
sins of the people of this country. Our per capita meat 
consumption is fi ve ounces per day, just fi ve times that of 
Italy (1.0 oz.) and ten times that of North China (0.5 oz.), 
while the average native of South China eats no meat at all, 

and is one of the hardiest and most industrious of the world’s 
workers” (p. 25).
 “Although we are thousands of years behind Oriental 
nations in our appreciation of the food merits of this highly 
endowed legume, there can be no doubt that it is destined 
to play a large part in the feeding of America’s millions in 
the long and brilliant future which is opening up before this 
greatest and most highly privileged of all nations that ever 
lived.” Address: M.D., Battle Creek, Michigan.

1999. Rewald, Bruno. 1931. Vorkommen, Eigenschaften und 
Bedeutung der Phosphatide [Occurrence, characteristics, 
and signifi cance of the phosphatides]. Zeitschrift fuer 
Ernaehrung 1(2):49-53. Feb. [Ger]
• Summary: Includes a discussion of lecithin extracted from 
soybeans. Address: PhD, Hamburg, Germany.

2000. Shutt, Frank T. 1931. Soybeans: Infl uence of heredity 
and environment on the protein and oil contents of soybeans, 
as grown at Harrow and Ottawa, crops of 1928-29. Canadian 
Department of Agriculture, Division of Chemistry, Report of 
the Dominion Chemist. p. 54-57. For the year ending March 
31, 1930. (Chem. Abst. 25:5587).
• Summary: Discusses the infl uence of heredity and 
environment on the content of protein and oil in about 18 
varieties of soybeans grown at Harrow and Ottawa in 1928 
and 1929. Two tables (p. 55) list the varieties grown at 
Harrow these two years: Ste. Annes, 92 (Ste. Anne’s No. 
92), Early Brown, Mandarin, Yellow 210, Yellow 17, Chin 
Echo [Chinaton Echo], Italian, O.A.C. 211, O.A.C. 81, 
Summerland, Black China, E. Korean [Early Korean], Green, 
Manchu, Black Eyebrow, Ito San, Golden, A.K. For each 
variety is given: Weight of 100 beans, moisture (%), protein 
and oil content (%, as received, and water-free).
 This research “was undertaken in response to inquiries 
from several fi rms interested in the manufacture of soybean 
oil and soybean meal on a commercial scale. It was desirable 
to ascertain, if possible, which varieties of soybean were 
richest in oil and also those with the highest protein content–
the percentage of protein largely determining the value of 
soybean meal.” On a moisture-free basis, the Summerland 
variety contained the highest percentage of protein both 
years (46/05% and 49.27%), while A.K. contained the most 
oil (20.18% and 18.79%).
 Note 1. Harrow is an agricultural experiment station at 
Harrow, Ontario, Canada, at the very southernmost tip of 
Ontario province, south of Windsor and west of Leamington. 
Windsor, located on the Detroit River, opposite Detroit, 
Michigan, in southern Ontario, is the county seat of Essex 
County, and later the site of a major soybean crushing mill.
 Note 2. The Summerland soybean variety was developed 
at the Summerland experimental station in south central 
British Columbia.
 Note 3. This is the earliest document seen (Oct. 2013) 
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that mentions the soybean varieties Black China or Black 
(China), or Chin Echo [Chinaton Echo], or E. Korean [Early 
Korean]. Address: Dominion Chemist, Ottawa, Ontario.

2001. Tihon, L. 1931. A propos d’une variété nouvelle de 
soja O-too-ton [Concerning a new variety of soybean, O-too-
ton]. Bulletin Agricole du Congo Belge 22(1):120-23. March. 
[Fre]
• Summary: “The management of the plantations has sent us, 
in the chemical laboratory [at Leopoldville, Belgian Congo], 
a rather important sample of seeds of the soybean variety 
O-too-ton [Otootan], recently introduced from Atlanta, 
Georgia, USA, to the botanical garden at Eala. At the time 
of a former shipment of two other varieties, we have pointed 
out in the report of our studies (10 October 1928) the interest 
in this legume and given some generalities concerning 
its cultivation and possibilities for various uses.” Tables 
compare O-too-ton with the former two varieties (Jaune 
[yellow] and Violette) in terms of size, weight, chemical 
composition, and mineral content. A detailed analysis of the 
oil of the yellow soybean is given.
 The author then discusses the physiological value of 
the soybean and its by-products. It contains about twice as 
much protein as locally-consumed beans and much more oil. 
It can therefore help in improving the diet of the indigenous 
people, which is defi cient in protein (albuminoides). It is also 
a rich source of vitamin E and other key nutrients. As noted 
in the author’s previous report, the people of East Asia use 
the soybean to make a milk, a curded milk (probably tofu), 
and various fermented foods such as miso and soy sauce. 
Various studies have shown the milk to be very nutritious 
and digestible.
 “The information given above has been, in large 
part, extracted from the Bulletin de la Société d’Hygiène 
alimentaire et d’Alimentation rationalle de l’homme (Vol. 
18, no. 1, 1930).”
 Note: This is the earliest document seen (Oct. 2020) 
stating that vitamin E is found in soybeans. Address: 
Director, Laboratoire de Chimie, Leopoldville [Congo 
Belge].

2002. McCoy, Frank. 1931. Health and diet advice: The 
Oriental vegetable meat. Los Angeles Times. April 7. p. A6.
• Summary: For centuries Chinese and Japanese have been 
living on a diet that contains very little meat. They have 
been able to do this by using the soy bean to supply a large 
amount of the protein in their diets. “This bean is superior 
to all other dried beans inasmuch as it contains little or no 
starch and a very large amount of balanced protein.” A table 
shows the high food value of soy bean fl our by comparing 
its composition with that of spring wheat and lean beef. 
Soy beans almost always contain less than 2% starch, “the 
mature beans having no starch. This is one of the reasons 
why soy bean fl our is often preferred over other fl ours in 

the diet of those suffering with diabetes.” It is not possible 
to make bread of “entire soy bean fl our” because it tends to 
agglutinate instead of forming a paste.
 “The Chinese make a kind of cheese [tofu] of the soy 
curd which closely resembles our cheese in appearance and 
food value, but has an entirely different fl avor. The Japanese 
prepare a vegetable milk by grinding the soaked beans and 
boiling thirty minutes in three times their bulk of water and 
then straining. This milk compares favorably with cow’s 
milk and is often used for feeding infants.”
 Soy beans tend not to cause fl atulence “because they do 
not contain much of the hemicelluloses which are abundant 
in other beans. The carbohydrates of the soy bean seem to be 
much more digestible.”
 Also from soy beans the Japanese manufacture a sauce 
known as shoyu. “This is made by mixing cooked and 
ground soy beans with salted water and inoculating the 
mixture with a rice ferment. The sauce tastes a good deal like 
a salty meat extract.”
 There follows a recipe for making soy bean muffi ns 
using soy bean fl our, baking powder, salt, egg, and milk. No 
wheat fl our is used. Address: Dr., author of “The Fast Way to 
Health”.

2003. Hill, Lewis Webb. 1931. Infantile eczema with 
especial reference to the use of a milk-free diet. J. of the 
American Medical Association 96(16):1277-80. April 18. [11 
ref]
• Summary: “Blackfan, in 1916, was the fi rst to report an 
extensive series of cases in which skin tests were done, and 
he found that more than three fourths gave a positive skin 
test to one or more proteins... In 1916, Blackfan and, in 
1920, Schloss fed a number of babies on a milk free food 
made from soy bean fl our, lactose and washed butter. In all 
cases the eczema disappeared rapidly, but infants were made 
ill by the food... [Note: We can fi nd no document showing 
that in 1916 Blackfan fed babies a milk free food made from 
soy bean fl our].
 “It seemed to [H.C.] Stuart and me (see Hill and Stuart, 
1929) that it would be worth while to try to develop an easily 
available and digestible milk free food for use in cases of 
milk idiosyncrasy and eczema, and with the help of Dr. 
James L. Gamble we worked out a formula. We then got 
the assistance of Mr. L.D. Johnson of Mead Johnson & Co., 
who had prepared for us a large amount of the preparation 
and christened it ‘Sobee.’ The product is a light brown fl our 
of the following composition: soy bean fl our, 67.5%; barley 
fl our, 9.5%; olive oil, 19.0%; sodium chloride, 1.3%; calcium 
carbonate, 2.7%...
 “The fi rst points to determine with regard to such a food 
are the following: 1. Is it tolerated by the digestive tract? 2. 
Will it maintain nutrition? We used the food for more than a 
year before allowing it to be put on the market and satisfi ed 
ourselves as to both of these points. There are a few babies, 
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particularly those more than a year old, who will not take 
Sobee; most babies take it readily. There are also a very few 
who vomit it...
 “The results are variable. If there is a fairly severe 
sensitization to milk protein, as evidenced by positive skin 
tests, the results with Sobee are uniformly good, and I have 
had some truly remarkable and most satisfactory cases in 
which it has been possible to cure entirely very severe and 
long standing eczema. I have also sometimes had the same 
sort of results with Sobee in cases with negative skin tests, 
and not infrequently when I have discontinued Sobee and 
have attempted to return to milk the eczema has come back 
and it has been necessary to return to Sobee, with prompt 
disappearance of the eczema.” Address: 319 Longwood Ave., 
Boston; Dep. of Pediatrics, Harvard Univ. Medical School 
and Eczema Clinic, Children’s Hospital, Massachusetts.

2004. Eisenmenger, Walter S. 1931. Factors modifying the 
toxicity of phenol. Plant Physiology 6(2):325-32. April.
• Summary: As a criterion of toxicity, the growth of roots 
of germinating soy-bean seedlings was used. The toxicity 
of phenol to these freshly germinated seedlings increases 
with the concentration of phenol used. Addition of silicon 
dioxide gel to the phenol solution reduced its toxicity, 
the effect decreasing proportionally as the concentration 
of phenol increased. Phenol was partly adsorbed by 
the silicon dioxide gel. Mixed solutions of phenol and 
calcium nitrate (0.006 molar total concentration) were 
more toxic than corresponding solutions of calcium nitrate 
alone. When the molecular proportion of calcium nitrate 
exceeded that of phenol, the toxic effect was less than 
that of the corresponding single solution phenol. Address: 
Massachusetts Agricultural College, Amherst, Massachusetts.

2005. South Manchuria Railway. 1931. Soya beans. Report 
on Progress in Manchuria. Second, to 1930. 307 p. See p. 4, 
5, 8, 40, 76, 137, 144, 152, 154-55. (Dairen, Manchuria). [1 
ref. Eng]
• Summary: “The soya bean, to-day commanding a world 
market, and kaoliang, used as the staple food of the native 
population and also as cattle fodder, are the most important 
among agricultural products. The production of soya beans, 
amounting at present to about 221,000,000 bushels, or 
5,300,000 tons, annually, has doubled during the last 14 
years... The commercial importance of the soya bean and its 
products–oil and cake–has made Manchuria famous. They 
are so predominant that they now constitute more than 60 
per cent. in value of the entire export trade of Manchuria. 
Of 4,721,000 tons of beans and bean products exported in 
1929, more than 41% went to Japan, about 44% to Europe, 
13% to China, and the rest to the United States and other 
countries. Next to beans, millet is now the most important 
crop producing 171,000,000 bushels every year.”
 “Manchuria is often described as the ‘granary of Asia,’... 

But its agricultural destiny was not generally realized 
until the South Manchuria Railway Company, running 
through the valley of the Liao River, brought large supplies 
of Manchurian [soy] beans to Dairen, whence they were 
shipped to waiting markets in Europe.
 Soya beans (Chapter 94) is one of ten chapters in section 
VII titled agriculture. “The story of the Manchurian bean is a 
striking romance in economic history. The Japanese, though 
naturally regretting the loss of the Liaotung, the ‘legitimate 
fruit’ of the Sino-Japanese war, found some compensation in 
the discovery of the Manchurian bean, which revolutionized 
the fertilizer industry and became a substitute in the Japanese 
rice-fi eld for the dry-herring fertilizer then extensively used. 
Ever since, the Japanese have been the heaviest purchaser of 
the Manchurian bean. The fi rst trial shipment of this legume 
was made in 1908 by the Mitsui Firm of Japan, being sent 
from Dairen to Liverpool, and this was the beginning of a 
new industry in England, Germany, Denmark and Holland. 
The major portion of the beans destined for Europe was 
for the mills at Liverpool and Hull, England; for those at 
Copenhagen, Denmark, and Rotterdam and Amsterdam, 
Holland. Germany’s consumption subsequently became 
greater than all, and this, though interrupted during the 
European war, is recovering. At the time of the universal 
shortage of food during the great war, the Manchurian bean 
played a very important part in the world’s food supply.”
 “The infl uence of the Manchurian bean on national 
economy is remarkable. Denmark was more than self-
supporting in the production of cereals, specially wheat, 
until 30 years ago. But Danish products found themselves 
unable to compete with American large-scale production, 
even in the home market. Aided by the Manchurian bean, 
the Danes turned extensively to stock breeding. The bean 
is imported, the oil extracted and used for manufacturing 
margarine (vegetable butter), soap, etc., while the residue of 
cake is extensively used as feed for live-stock, which totaled 
as many as 18,524,000 head in 1926, besides many million 
run of poultry. The consequence was the development of an 
enormous export trade in animal products, butter, cheese, 
bacon, ham, eggs, and also live-stock. The value of this great 
trade is some 1,027 million kroner [krone], or more than 
70% of Denmark’s total export. Holland, to some extent, is 
in a similar position.”
 Total world production of soybeans in 1928-29 was 
estimated at 353,842,000 bushels, of which Manchuria 
accounted for 63% (22 bushels/acre), China proper 25% (16 
bu/acre), Korea 6% (12 bu/acre), Japan 5% (19 bu/acre), and 
the USA 1% (16 bu/acre).
 Manchurian soya beans are divided into 4 classes 
according to color–yellow, white eye-brow [yellow with 
white hilum], green, and black. The chemical composition 
of these beans, according to analyses made in 1927 by the 
Central Laboratory at Dairen is: Yellow (18.19% crude 
fat/39.94% crude protein), black (14.74/41.00), green 
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(18.96/40.12). Thus the green are highest in oil and the black 
are lowest. The black are highest in protein and the yellow 
are lowest. Address: Dairen, Manchuria.

2006. Heiduschka, A.; Eger, H. 1931. Ueber die 
Zusammensetzung des Oeles von Soja hospida (sic) [On the 
composition of the of Soja hispida {soy bean}]. Chemische 
Umschau 38(10):129-30. May 23. [13 ref. Ger]
• Summary: Oils extracted from the sample of soy beans 
by light petroleum in the laboratory and in the factory did 
not differ essentially. The fatty acid composition (%) of the 
oil (iodine value 132.6), determined by the lead salt ethyl 
ether separation and bromination experiments, was: Palmitic 
13.31, -linolenic 2.7, -linoleic 19.51, Beta-linoleic 33.58, 
oleic 24.18. No stearic acid could be detected. Address: 
Laboratorium fuer Lebensmittel- und Gaerungschemie 
der Saechsischen Technischen Hochschule zu Dresden, 
Germany.

2007. Chang, Ke-Chung; Tso, Ernest. 1931. A soluble 
soybean milk powder and its adaptation to infant feeding. 
Chinese J. of Physiology 5(2):199-203. May. [1 ref. Eng; chi]
• Summary: A vegetable “milk” was obtained from the 
common yellow soybean, Soja max. A child born on 27 
Aug. 1930 at the Peking Union Medical College Hospital 
weighed only 2.84 kg (6.25 lb) at birth. He was nursed for 
one week and then fed alternately cow’s milk formula, fresh 
soybean milk, and three powdered soybean milk formulas 
(each sweetened and fortifi ed with calcium lactate for 84 
days). The child’s rate of growth on the powdered soybean 
milk “surpassed that on either fresh soybean milk or cow’s 
milk feedings. As shown in fi g. 2 [a graph] it is even better 
than the average rate of growth of nursing infants.” The 
apparatus and process for spray-drying the soluble soybean 
milk is described. Address: 1. Dep. of Chemistry, Nan Kai 
Univ., Tientsin; 2. Dep. of Medicine, Peiping Union Medical 
College, Peiping.

2008. Manceau, P.; Bigé, -. 1931. Phytostérols des graines, 
des farines et des fruits [Phytosterols in seeds, fl ours, and 
fruits]. Comptes Rendus des Seances de la Societe de 
Biologie 107(19):635-36. June 12. [Fre]
• Summary: A table (p. 636) list the weight of phytosterols 
in grams per 1,000 gm of dry substance, for various plants. 
For each plant fi gures are given for the weight surrounding 
the seed or fruit, and the weight inside the seed or fruit. Soya 
is the second most concentrated source shown in the table. 
Legumes (in descending order of concentration): Chick peas 
0.700 / 0.350. Soya 0.675 / 0.525. Peas 0.54 / 0.525. Vetches 
0.51 / 0.525. Beans (fèves) 0.475 / 0.420. Lentils 0.200 / 
0.180. Address: Lab. de matière médical de la Faculté de 
médecine et pharmacie, société de biologie de Lyon [France].

2009. Sollman, E.I. 1931. Autoxidation of fats (Abstract). 

American J. of Physiology 97(3):562-63. June. Part of 
“Proceedings of the American Physiological Society, 43rd 
Annual Meeting.”
• Summary: Using an oxygen absorption method and the 
Warburg apparatus, Sollman found that the addition of 
commercial lecithin to cottonseed oil inhibited oxidation 
even in the presence of an accelerator in the form of cobaltic 
oleate. He also claimed that exposure of the lecithin to 
oxygen for 30 minutes at 65ºC. destroyed its antioxidant 
properties. “The resistance to oxidation shown by corn and 
soya oils was found to be due to small amounts of sitosterol 
and lecithin... Lecithin was the most powerful anti-oxidant” 
[antioxidant].
 Note: This is the earliest document seen (Dec. 2020) that 
contains the word “antioxidant” (or “anti-oxidant”) or the 
word “oxidation” and that describes the antioxidant activity 
of small amounts of lecithin.

2010. Krajcinovic, Matija. 1931. O preradivanju sirovog 
sojinog zrna za ljudsku hranu [On the processing of raw 
soybeans for human consumption]. Arhiv za Hemiju i 
Farmaciju (Archives of Chemistry and Pharmacy) 5(4):239-
42. July. [Scr; ger]
• Summary: The amount of substance extracted by water 
from the raw beans increases with the acidity of the water 
from 2.5% for ordinary water to 8.9% for 0.5% hydrochloric 
acid. Alkaline extraction is unsuitable. The digestion 
coeffi cient is increased by the above treatment. Abstract 
by R. Truszkowski in British Chem. Abst. (Supplement to 
Soc. Chem. Indus. Journal) B:992. Oct. 30, 1931. 382 B773. 
Address: Inst. for Organic Chemical Technology, Univ. 
of Zagreb, Yugoslavia (Institut fuer organisch-chemische 
Technologie an der Universitaet in Zagreb, Yugoslavia).

2011. Novopan Studiengesellschaft m.b.H. 1931. Herstellung 
von Diabetikerbrot [Making bread for diabetics]. German 
Patent 600,496. Aug. 25. 2 p. Issued 24 July 1934. [Ger]
• Summary: Soy fl our (Sojamehl), because of its low 
carbohydrate content, is a key ingredient in this bread. A 
table shows the nutritional composition of the bread.
 Note: Soy is mentioned 8 times in this patent in the 
forms “Sojabohnen” (soybeans) and “Sojamehl” (soy fl our). 
Address: Frankfurt am Main.

2012. Izume, Seiichi; Yoshimaru, Yoshinori. 1931. Studies 
on the dietary properties of soybean cake fl our produced 
by the alcohol extraction process. I. Digestibility of protein 
supplied by alcohol extracted soybean cake. Nippon 
Nogeikagaku Kaishi (J. of the Agricultural Chemical Society 
of Japan) 7(4-8):46-50. April/Aug. [3 ref. Eng]
• Summary:  “Introduction: Although soybean has been 
used to a considerable extent for food purposes in Japan and 
China, the soybean cakes, by-products of oil mills, have not 
yet been successfully introduced into the human dietary, a 
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tremendous amount of the cakes produced in Manchuria 
being at present utilized almost exclusively as fertilizers and 
stock feed.
 “Some of the chief reasons why soybean cakes fi nd such 
a limited use as human food may be pointed out as follows:
 “(1) The soybean cakes commonly produced in 
Manchurian oil mills, both press-cake and benzine extracted 
cake, possess a somewhat disagreeable odor and unpleasant 
taste and are of a yellow or brown color.
 “(2) They contain sand, dust, grasses and various other 
impurities as the oil is not expressed or extracted under 
sanitary conditions.
 “(3) The round press-cake easily becomes mouldy and 
rancid as a result of its high moisture content.
 “Dr. Sato and his co-workers (1) of our laboratory 
recently invented a new process of extracting the oil from 
soybean by the use of alcohol as a solvent and were able 
to produce, on a semi-industrial scale, soybean cake with a 
fi ner appearance than any of the cakes commonly produced, 
it being devoid of the distasteful qualities above-mentioned. 
Such physical qualities as well as the high protein content of 
the product suggest the greatest possibilities of its providing 
in the near future a new important source of protein in the 
human dietary.
 “In this series of investigations we wished to study 
the nutritive value of soybean alcohol extracted cake as 
well as the value of its protein to supplement those of 
common cereals. According to Ishida (2) the soybean cake 
produced by the alcohol extraction method contains a much 
larger amount of denatured protein than those obtained by 
extraction with other solvents like benzine and benzene, 
and he accordingly suggested that the protein of alcohol 
extracted cake may not possibly be well utilized by the 
animal organism. We thought, therefore, that it would be of 
the utmost importance, in recommending this new kind of 
soybean cake for human food, to estimate to what extent its 
protein can be utilized by human beings.
 “In the fi rst paper we reported on the results of our 
digestive experiments in which the coeffi cients of the 
digestibility of protein supplied by alcohol extracted cake 
were determined on both white rats and humans.”
 Page 48: “The alcohol extracted soybean cake fl our as 
well as other test materials employed in the experiments had 
the chemical composition as shown in Table I.” This table 
has 8 columns: 1. Kind of soybean fl our. 2. Moisture %. 3. 

Ash %. 4. Crude fat %. 5. Crude protein %. 6. Total nitrogen 
%. 7. Total water-soluble nitrogen %. 8. Water-soluble 
nitrogen in total nitrogen %.
 Conclusion: The coeffi cient of digestibility of the 
alcohol extracted soybean cake averages about 85.3%, the 
same as the protein in soybean press-cake. Address: Central 
Lab., South Manchuria Railway Co.

2013. Izume, Seiichi; Yoshimaru, Yoshinori; Komatsubara, 
Isao. 1931. Studies on the dietary properties of soybean cake 
fl our produced by the alcohol extraction process. II. On the 
nutritive value of soybean of alcohol extracted cake. Nippon 
Nogeikagaku Kaishi (J. of the Agricultural Chemical Society 
of Japan) 7(4-8):50-57. April/Aug. [3 ref. Eng]
• Summary: Page 52: “These facts prove that the 
physiological value of soybean protein is not signifi cantly 
altered by heating it under the described conditions with such 
solvents as alcohol or petroleum benzine, although alcohol 
causes a marked physical change (denaturation) of protein. 
Our results also confi rm those of previous investigators who 
have demonstrated that soybean contains protein of a high 
physiological value.”
 Page 53: “These experimental results indicate that 
while the vitamin A values of both soybean and its alcohol 
extracted cake are not considerably great, the latter is 
undoubtedly inferior in the content of this factor.”
 Page 54: The results show “that both the soybean and its 
alcohol extracted cake have comparatively little vitamin D 
value.” A diet lacking in vitamin C causes rickets. Address: 
General Lab., South Manchuria Railway Co.

2014. Jones, D. Bresse. 1931. Factors for converting 
percentages of nitrogen in foods and feeds into percentages 
of proteins. USDA Circular No. 183. 22 p. Aug. Slightly 
revised Feb. 1941. [105 ref]
• Summary: Note: This article is largely a compilation of 
previous research.
 Table 1 (p. 6) titled “Nitrogen content of various 
proteins,” states that soybeans contain 17.5% glycinin and 
16.1% legumelin.
 The section titled “Proteins of oilseeds and nuts” (p. 
13) states: “The predominating proteins in nearly all the 
oilseeds and nuts which have been studied are globulins of 
relatively high nitrogen content, ranging from 18.5 to 19 
per cent., corresponding in general to the factor 5.3. The 

proteins of the following food 
articles belonging to this class 
have been studied: Almonds, 
hazelnut, walnut, Brazil nut, 
butternut, coconut, castor bean, 
hempseed, cottonseed, sunfl ower 
seed, fl axseed, squash seed, 
pumpkin seed, sesame seed, and 
cantaloupe seed.
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 “Although peanuts and soybeans are oilseeds, their 
predominating proteins have a somewhat lower nitrogen 
content than those of the oilseeds mentioned above. More 
than 87 per cent of the total nitrogen of peanuts is protein 
nitrogen (54). The proteins consist almost entirely of two 
globulins, arachin and conarachin, both of which contain 
18.3 per cent nitrogen. This gives the conversion factor 
5.46. In view of the defi nite knowledge of the proteins of the 
peanut, it is believed that the use of this factor will give quite 
accurately the real protein content of peanuts.
 “The chief protein in soybeans is glycinin, a globulin 
that has 17.5 per cent nitrogen. This corresponds to the factor 
5.71.”
 “Proteins of Animal Origin: Milk. From 75 to 80 per 
cent of the nitrogenous matter of cow’s milk consists of 
casein. Most of the remainder is in the form of lactalbumin. 
Milk also contains small quantities of a globulin and of a 
protein soluble in dilute alcohol. Casein and lactalbumin 
contain, respectively, about 15.9 and 15.4 per cent nitrogen. 
The factor 6.38, which has been in general use for some time 
in estimating protein in milk, should be retained.” Address: 
Principal Chemist, Protein and Nutrition Div., Chemical 
and Technological Research, Bureau of Chemistry and Soils 
[USDA].

2015. Takata, Ryohei. 1931. Miso jôzô no eiyôgaku-teki 
kôsatsu. VII. Shihan miso-chû no kô tahassei shinkei-en 
B bitamin [Nutritional studies on miso fermentation. VII. 
Vitamin B, the antipolyneuritis factor, in commercial miso]. 
Jozogaku Zasshi (J. of Brewing, Osaka) 9(8):584-87. Aug. 
[10 ref. Jap]
Address: Kôgaku-shi, Japan.

2016. Tso, Ernest; Chu, Fu-T’ang. 1931. Nitrogen 
metabolism in infants on graded intake of soybean “milk” 
proteins. Chinese J. of Physiology 5(3):287-94. Aug. [3 ref. 
Eng; chi]
• Summary: In young infants fed on soya-bean “milk” 
furnishing 120-150 gm-calorie per kg body weight, adequate 
nitrogen retention is obtained when 18% of the calories is 
provided in the form of protein. On cow’s milk feeding, 
in which 10-14% of the calories is furnished in the form 
of protein, 38-42% of the nitrogen intake was retained, 
while on soya-bean “milk” in which 8-18% of the calories 
was provided as protein, 14-30% of the nitrogen ingested 
was retained. At different levels of intake with soya-bean 
“milk,” the ratio of nitrogen absorbed to nitrogen ingested is 
approximately constant at 80%, the corresponding fi gure in 
the case of cow’s milk being 95%. Address: Peking Union 
Medical College, Peking.

2017. Walz, Erwin. 1931. Isofl avon- und Saponin-Glucoside 
in Soja hispida [Isofl avone and saponin glucosides in Soja 
hispida]. Justus Liebigs Annalen der Chemie 489(2):118-55. 

Sept. 12. (Chem. Abst. 25:5675). 6 fi gs. [21 ref. Ger]
• Summary: The soybean varieties used in this research 
resulted from the breeding research of Miss Dr. Lene 
Mueller, Biolaboratorium Oppau. The raw material used 
is defatted soybean meal (Sojaschrot) from Hansa-Muehle 
Hamburg.
 The author isolated two yellow pigments from soybeans 
and proved them to be identical with the isofl avone 
glycosides genistin (glucoside A) and daidzin [pronounced 
DAYD-zin] (glucoside B). By extracting 10 kg of soybean 
meal with 90% methanol and working up the extract, he 
obtained 15 gm of genistin (0.15%) and 0.7 gm of daidzin 
(0.007%). Genistin, C21H20O10, melted at 254-256ºC and 
had a rotation of -27.70 in 0.02 NaOH. It gave a hexaacetyl 
derivative melting at 188º, a hexabenzoyl derivative 
melting at 132º, and a trimethyl derivative melting with 
decomposition at 200-205º Hydrolysis of the glycoside 
gave one mole of the aglycone, genistein, C15H10O5. The 
glycoside, genistin, was proved to be the 7-d-glucoside 
of genistein, the aglucone. The formula for the aglycone 
daidzein (Das Aglucon “Daidzein”) was found to be 
C15H10O4.
 The author also isolated three saponins from soybeans 
which he designated as glycosides C, C-1, and C-2. The 
saponins were obtained as white, characteristic, crystalline 
products, melting at 272, 225, and 278-80ºC respectively.
 Note 1. This is the earliest document seen (Dec. 2020) 
concerning phytoestrogens, or isofl avones in soybeans; it is 
also the earliest document seen (Dec. 2020) that mentions 
daidzin or daidzein. It is the earliest document seen (Dec. 
2020) that mentions genistin or genistein (pronounced 
JUN-uh-steen) in connection with soy, or that describes the 
isolation of genistin or genistein from soybeans. And it is the 
earliest document seen (Dec. 2020) that gives information on 
the concentration of genistin or genistein in soybeans.
 Note 2. This is the earliest document seen (Dec. 2020) 
that uses the word “aglycone” (or any related spelling) in 
connection with soybeans.
 Note 3. This is one of the earliest publications seen on 
soybean saponins. Address: Biolaboratorium Oppau der I.G. 
Farbenindustrie A.-G., Ludwigshafen am Rhine, Germany.

2018. Sandqvist, Hakan; Bengtsson, Edvard. 1931. Zur 
Frage der Bruttoformel des Sitosterins [Sterols in tall oil 
and soybean oil]. Berichte der Deutschen Chemischen 
Gesellschaft, Abteilung B 64(3):2167-71. Sept. 16. [11 ref. 
Ger]
• Summary: This is a German-language summary of an 
article from the Chem. Abteil. d. Kgl. Pharmazeut. Instituts 
zu Stockholm.
 The authors showed that the correct empirical formula 
for beta-sitosterol obtained from tall oil and soybean oil was 
C29H50O. It was concluded that “gamma-sitosterol” from 
soybean oil should have an identical empirical formula, or 
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that it might be a C28 sterol. Address: Sweden.

2019. Eldred, Myrtle Meyer. 1931. Your baby and mine. Los 
Angeles Times. Sept. 30. p. A6.
• Summary: If a baby has a personal sensitivity to cow’s 
milk, the mother should try different kinds of milk–such as 
goat’s milk. “Soybean milk, obtainable in commercial form 
from your druggist, is a preparation designed for babies who 
develop eczema from cow’s milk. This is a nourishing form 
of protein, and may have no bad effect on baby.”
 Note: The fi rst non-dairy infant formula sold 
commercially in the USA was Sobee, introduced in Sept. 
1929, by Mead Johnson of Evansville, Indiana. Sold in 
powdered form, it was based on soy fl our.

2020. Eldred, Myrtle Meyer. 1931. Your baby and mine: 
Health and habit problems. Toronto Daily Star (Canada). 
Sept. 30. p. 25.
• Summary: A small percentage of babies are sensitive to 
cow’s milk. “Soybean milk, obtainable in commercial form 
from your druggist, is a preparation designed for babies who 
develop eczema from cows’ milk. This is a nourishing form 
of protein, and may have no bad effect on baby.”

2021. Madison Survey (Madison, Tennessee). 1931. Soybean 
bread. 13(41):164. Oct. 21.
• Summary: “Recently the Madison family have been 
very much delighted with a new bread containing a good 
percentage of soybean fl our. This bread has advantages over 
the ordinary bread in many ways. Its high protein content 
and its alkalizing quality is most valuable. If interested in 
knowing more about this bread, write P.A. Webber, Nashville 
Agricultural Normal Institute, Madison, Tennessee.”
 Note: There is no mention of this being a commercial 
product.

2022. Horvath, A.A. 1931. The soybean. Co-operative 
Manager and Farmer 21(2):38-40. Oct. Address delivered 
at the laboratory of the Harshaw Chemical Co., Cleveland, 
Ohio. 21 May 1931. [2 ref]
• Summary: “The following address was delivered by Dr. 
A.A. Horvath at the laboratory of The Harshaw Chemical 
Company, 1945 East 97th St., Cleveland, Ohio, May 24th, 
1931.
 “Twelve years ago [i.e., in about 1919] I had the good 
fortune to go to China and my fi rst impression was that 
Occidentals have a number of things to teach the Chinese, 
but I have found that we have more to learn from them than 
we have to teach them. If we consider what nation was able 
to preserve its national character and its independence for 
a long period of time we must come to the conclusion that 
really the Chinese nation is the only nation which exists after 
5,000 years. So we have to learn from the Chinese how to 
live and how to live in a reasonable way. China has suffered 

not once but many times from severe economic depressions 
but has recovered from them and I think we must pay more 
attention to the way the Chinese live and what they are using 
as food.”
 “During the Civil War in this country, soybeans were 
roasted and used by the Southerners. They were called 
‘coffee beans’... Soybean fl our is used in ice cream. It is 
said that manufacturers are using it for the same reasons,–
better taste, more smooth and better keeping qualities. (See 
article in Journal of Confectioners and the Ice Cream World 
of August, 1930).” Prof. Abel of Johns Hopkins found soy 
sauce stimulated digestion of carbohydrates.
 “The soybean is peculiar for its richness in phosphorus 
and also richness in a certain substance, lecithin. This 
lecithin is an organic compound of phosphorus and belongs 
to a group of lipoids. Soybean contains around 1.6 per 
cent lecithin. This substance is one of the constituents of 
egg yolk and is the one which gives it its high value. It is 
a necessary constituent for the building up of the nervous 
system of human beings. Dr. Levine, of the Rockefeller 
Institute in New York, found that in soybean there is 
cephalin, a constituent of the human brain, and so we have 
two particular substances, which are used as material for the 
building of our nervous system.”
 The Chinese soak soybeans overnight and then grind 
them between millstones, to get a cream. This cream is 
fi ltered through cheesecloth, then diluted with water and 
boiled. “They get a milk such as almond milk which is made 
from sweet almonds. Soybean milk contains oil and protein 
necessary to emulsifi cation.
 “This soybean milk has been used in China since 
time immemorial and in the streets of Peking one can see 
men carrying bottles labeled similar to our milk here. This 
soybean milk, if kept at room temperature for hours, will 
turn acid and coagulate. Curds are formed exactly as curds 
are formed in ordinary milk. But the Chinese cheese [tofu] 
is made not by turning the milk acid but by curding it in a 
special way. They use the mother liquid from sea water after 
table salt manufacture [nigari] or a little plaster of paris” 
[calcium sulfate].

2023. Kellogg, John Harvey. 1931. The soybean vs. beef. 
Good Health (Battle Creek, Michigan) 66(10):35-36. Oct.
• Summary: This editorial is a summary, with long 
quotations, of the following article: Horvath, A.A. 1931. 
“Soya fl our as a national food.” Scientifi c Monthly 33:251-
60. Sept.
 The editorial concludes: “There is abundant reason for 
believing that the soybean will gradually win its way to 
popular favor in this country and that as its use increases, the 
consumption of meat will gradually decrease. For nearly fi ve 
thousand years it has supplied the protein needs of the people 
of China so completely that the average Chinaman eats less 
meat in a year than the average American eats in a week. The 
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soybean is the roast beef, beefsteak, veal, 
pork and sausage of China and in due time 
may likewise supplant these unwholesome 
disease-breeding comestibles in this 
country.” Address: M.D., editor.

2024. Kon, Stanislaw Kazimierz; Markuze, 
Zofja. 1931. The biological values of the 
proteins of breads baked from rye and 
wheat fl ours alone or combined with yeast 
or soybean fl our. Biochemical Journal 
25(5):1476-84. Oct. [4 ref]
• Summary: “The soya bean fl our 
‘Edelsoja’ was purchased from the 
Oesterreichische Soja-Aktiensgesellschaft 
in Vienna. It is manufactured under a secret 
process (Berczeller) and is stated by the 
manufacturers to keep indefi nitely without 
becoming rancid although it contains about 
20% fat.” The breads containing soya bean 
fl our were two soya fl our-wheat breads 
(90:10 or 80:20 wheat fl our:soya fl our), and 
two soya fl our-rye breads (same proportions 
as the wheat breads). These were fed to 
rats. The composition of the diets is given 
and the average gain per gram of protein 
consumed. “The gain of 2.4 g. per g. of 
protein ingested produced by the soya-rye 
combination at an 8% level of intake is 
exceptionally good for vegetable proteins.” 
Summary: “A supplementary relation 
exists between the proteins of white wheat 
fl our and soya bean fl our. There is a strong 
indication that a supplementary relation 
exists between the proteins of rye fl our and 
soya bean fl our. The biological value of the 
nitrogen of the crust was found to be lower 
than that of the crumb or of whole bread.” 
Address: Biochemical Dep., State School of 
Hygiene, Warsaw, Poland.

2025. Siddall, A.C.; Chiu, Y.T. 1931. A 
feeding experiment with soybean milk. 
Lingnan Science Journal 10(4):387-91. Oct. 
1 plate at end. [7 ref]
• Summary:  “For various reasons soybean milk has not 
found general favor in this [Kwangtung] province, and with 
the view of emphasizing the great value of this food and 
perhaps aiding in making it popular the following infant 
feeding experiment was undertaken at Canton Hospital 
starting April 1930 and closing June 1931. This period of 
almost 14 months is perhaps the longest feeding experiment 
of soybean milk yet presented.”
 Starting at the age of 6 weeks, a Chinese infant was fed 

on soybean milk for 13 months and 3 weeks. A graph shows 
that his growth was normal; at the age of 15 months, he 
weighed 10 kg and measured 75 cm in length. The soybean 
milk was supplemented with rice porridge, vegetables, eggs, 
and cod liver oil. The somewhat disagreeable taste of the 
soybean milk and its laxative factor were partially overcome 
by the addition of agar-agar, malt sugar, or rice water. 
Refi ned soybean oil added to the whole soybean milk in 
quantities of 10 cc daily caused no digestive disturbance.
 Photos show: (1) Baby Sz Ling, age 6 months. (2) Baby 
Sz Ling, age 13 months. Address: Canton Hospital and Dep. 
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of Chemistry, Lingnan Univ., Canton, China.

2026. Cincinnati Times-Star (Ohio). 1931. $100,000 fi re 
sweeps grain storage plant: 2,50,000 pounds of soy bean 
meal destroyed. Roof collapses. Spectacular blaze viewed by 
thousands of persons. Nov. 17. p. 1, 22.
• Summary: The soy-bean plant of the Early & Daniel 
Company, grain dealers, 3790 Ludlow avenue burned early 
Tuesday [Nov. 15]. “Damage was estimated at between 
$100,000 and $150,000. The building, which was formerly 
used as a part of the old Clifton Springs Distillery, was 
destroyed.”
 A sidebar states: “Soy bean of Indian and Chinese 
descent: The soy bean, or soy pea, is a small erect herb of 
the bean family of India and China cultivated for the seeds 
and grown for forage in the United States. Flour prepared 
from the soy bean is used as a food for persons affl icted with 
diabetes.”
 “The blaze, the origin of which is undetermined, was 
discovered about 4:30 a.m. The fl ames leaped high into 
the air and attracted thousands of persons from the western 
section of the city.
 “More than 2,500,000 pounds of soy-bean cake and 
meal, which is used as cattle and livestock feed, and 
1,500,000 pounds of the original soy-bean were destroyed. 
The meal and bean proved ready fuel for the fl ames.”
 “A number of slight explosions occurred. Fortunately 
nobody was injured by them... The building was about 125 
feet long, 70 feet high, and 75 feet wide.” The meal and soy 
beans were stored in 20 bins, each 20 feet square and 60 feet 
deep. The fi remen worked to keep the “fi re from spreading to 
ten tanks containing 20,000 gallons of soy-bean oil and 4,000 
gallons of molasses.” Soy bean oil is highly infl ammable 
but not explosive. The fi re started in the roof of the elevator 
according to Robert L. Early, treasurer of the Early & Daniel 
Co.
 A large front-page photo shows the burning building. 
Note: This fi re was at an elevator or warehouse, not at a 
soybean crushing plant.

2027. Webber, P.A. 1931. Facts concerning the soybean. 
Madison Survey (Madison, Tennessee) 13(45):177-78. Nov. 
18; 13(46):181-82. Nov. 25.
• Summary: “The soy bean is the only seed, as far as we 
know, which contains both the water soluble and the fat 
soluble vitamins.”
 “In 1917 during the World War, a special committee 
appointed by the Department of Agriculture, while searching 
for a cheaper source of protein for human consumption, 
discovered the soy bean. Shortly afterwards, soy bean in 
the form of fl our was manufactured and this has been on 
the market now for some time. The entire soy bean ground 
into fl our contains double the amount of protein and calories 
present in beefsteak.”

 “The soy bean is also very rich in lecithin. It has been 
clearly shown the soybean oil contains fat soluble vitamins 
A, D, and E.”
 A soybean milk can be prepared “in the same way as 
almond milk... Many tests have been made in the pediatrics 
departments of various universities in the United States 
showing that soybean milk can be used as the only source of 
protein in the nutrition of young infants.” Also gives details 
on tofu. “In the Orient, ‘tofu’ forms a very popular and 
almost indispensable dietary article. This ‘tofu’ can be used 
in many different dishes, taking the place of meat or eggs. It 
is delightful as a constituent of roasts, omelets, etc.”
 “In Russia the soybean is taking prominence in the 
dietary of the people there. ‘Plant soybeans and you plant 
meat, milk, egg omelets,’ is the newspaper cry. A Soy 
Institute was recently organized in Moscow as well as a 
special exhibition of soy foods at which one hundred thirty 
varieties of soy dishes, including cutlets, pastry, salads, 
candy, and beef were shown. There is every reason to believe 
that the United States will become the leaders in introducing 
the soybean in the daily diet of the white race.”
 “The following are a few of the ways in which it is being 
prepared and used in the United States at the present time: 
Soybean fl our is being used by large bakeries as a constituent 
of bread, rolls, pastry for pies, cakes, etc. Baby foods are 
coming on the market containing certain percentages of 
soybean milk. Chocolate malted milk containing a good per 
cent of soybean products is now manufactured and sold by 
several companies. For some time, manufacturers of diabetic 
foods have been placing on the market productions made 
largely from the soybean. The soy sauce, otherwise known 
as Oriental ‘Shoyu’ has been popularized by the Chinese 
chop suey restaurants, and is now being used in many dishes 
made in the home. The bean curd is being canned and 
manufactured in various other ways and sold on the market. 
Powdered soybean milk has become a commercial product.”
 “For several years the Health Food Department of 
the Nashville Agricultural Normal Institute has been 
experimenting with this most interesting legume, and is now 
offering two basic products which may be used in many 
nutritious and appetizing dishes: the soy cheese and soybean 
fl our. These two products have been used in scores of recipes 
tested out at the Madison Rural Sanitarium, the Nashville 
Vegetarian Cafeteria, and other health food places. Just 
recently several different recipes for the use of soybean fl our 
bread, rolls, and cakes have been perfected. These with other 
recipes, will be sent free to those who inquire for them.”
 “A move to substitute vegetable proteins for animal 
proteins is a move in the right direction, and there is no plant 
so promising as the soybean. A soybean research foundation 
has been suggested. Large space at the coming World’s Fair 
in Chicago [Illinois] will do much to bring this important but 
neglected food to the attention of the American people.”
 Note 1. This article was reprinted as a little 8-page 
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booklet (15 x 9 cm, undated) by T.A. Van Gundy of La 
Sierra Industries. This shows that Van Gundy was aware 
of the pioneering work of Madison Foods at an early date. 
On the last page of Van Gundy’s booklet is the following 
paragraph which does not appear in P.A. Webber’s original 
article: “For some time the founders of La Sierra Industries, 
Arlington, California, have been experimenting with this 
most interesting legume and are now prepared to offer a 
number of products which may be used in many nutritious 
and appetizing dishes: canned soys, soy soup, soy fl our, 
soy cheese, soyco (a coffee substitute), smoein (vegetable 
smoked meat), soy breakfast food and soy-loaf.” What a 
shame that this little booklet is not dated! At least we know it 
was printed after November 1931.
 Note. 2 This is the earliest English-language document 
seen (Dec. 2015) that contains the term “soyco.” In this case 
it refers to a “soy coffee.”
 Note 3. This is the earliest document seen (Oct. 2020) 
that contains the term “soybean research foundation.” 
Address: PhD, Madison, Tennessee.

2028. McCoy, Frank. 1931. Health and diet advice: 
Legumes. Los Angeles Times. Nov. 19. p. A7.
• Summary: This family of plants produces food seeds that 
are commonly known as legumes or pulses. There are over 
12,000 species in this family known by its botanical name 
“Leguminosae.” “Navy beans, lima beans, frijols, lentils, 
peas, soy beans, and peanuts are the ones most used for 
human consumption.”
 Dried legumes contain more protein than cereal grains. 
Notes that they are not easily digested and why whole 
legumes cause fl atulence in many people. Describes how to 
cook whole legumes to reduce or eliminate intestinal gas. 
Address: Dr., author of “The Fast Way to Health”.

2029. Mashino, Minoru; Nishimura, Shunsuke. 1931. 
Studies in the composition of soy bean protein: Butyl 
alcohol extraction method. J. of the Society of Chemical 
Industry, Japan 34(11):433B. Nov. (Chem. Abst. 26:1319). 
Supplemental binding to Kogyo Kagaku Zasshi. [Eng]
• Summary: Fat-free soya-bean, purifi ed with methanol, 
was decomposed by 25% concentrated sulfuric acid; 
tyrosine crystallized from the neutralized concentrated 
product. Extraction of the fi ltrate by butyl alcohol yielded 
arginine, histidine, and lysine; leucine and phenylalanine 
were separated from the soluble part, and proline from the 
insoluble part of the butyl alcohol extract. Dibasic amino 
acids were not extracted by butyl alcohol. Omission of 
the methanol purifi cation prevented the extraction and 
crystallization of the components. Address: Tokyo Imperial 
Industrial Lab., Yoyohata, near Tokyo, Japan.

2030. Mashino, Minoru; Shishido, Tadao. 1931. Studies in 
the composition of soy bean protein: Ester method. J. of the 

Society of Chemical Industry, Japan 34(11):433B-34B. Nov. 
(Chem. Abst. 26:1319). Supplemental binding to Kogyo 
Kagaku Zasshi. [Eng]
• Summary: The authors have studied the composition of 
soy bean protein by the ester method and “tried to distil 
the methyl esters of amino acids of soy bean protein.” 
An unknown substance was crystallized suddenly when 
an “ether solution of methyl esters of amino acids was 
evaporated.”
 On evaporation of the ethyl ether solution of the methyl 
esters of the amino acids from purifi ed soy bean protein, 
a crystalline (monoclinic) substance was obtained with 
formula C10H16O8, and melting point 78ºC (soluble in water, 
ethyl ether, methanol, and benzene, and insoluble in light 
petroleum). The glutamic acid isolated had a specifi c rotation 
at 2ºC of +12.4º. Valine, leucine, proline, and phenylalanine 
were isolated by the ester method.
 Note: This is the earliest English-language document 
seen (Sept. 2007) that uses the term “methyl esters” (or 
“methyl-esters” or “methyl ester”) in connection with 
soy beans or soy bean protein. Address: Tokyo Imperial 
Industrial Lab., Yoyohata, near Tokyo, Japan.

2031. Tomhave, A.E.; Mumford, C.W. 1931. Utilization 
of ground soybeans for poultry. Delaware Agricultural 
Experiment Station, Bulletin No. 172. p. 23-24. Nov.
• Summary: “It was found in this experiment that when the 
laying ration contained over 7 percent of ground soybeans, 
egg production per hen decreased [by 9%] and mortality 
increased.” Address: 1. Poultry Investigator and Animal 
Husbandman; 2. Asst. in Poultry. Both: Newark, Delaware.

2032. Wan, Shing. 1931. A comparison of the dietary 
properties of “soybean milk” and cow’s milk. Chinese J. of 
Physiology 5(4):353-62. Nov. [12 ref. Eng; chi]
• Summary: This article begins: “Tso (1931, 1928) 
has demonstrated that soybean ‘milk’ when properly 
supplemented with calcium, cod liver oil, etc., can support 
normal growth of infants. He has demonstrated further 
(1929) by experiments with rats that soybean milk is in 
certain respects even better than cow’s milk.”
 “It is evident... that before soybean milk can be 
recommended as a general substitute for cow’s milk, further 
work is necessary.
 “We have therefore conducted some further experiments 
to compare soybean milk with cow’s milk and repeated some 
of Tso’s experiments.” In each case, the fresh soybean milk 
and the soybean milk powder was fed to rats. In the second 
case, it was compared with cow’s milk powder (Klim).
 “The nutritive value of soybean milk has been compared 
with that of cow’s milk (Klim). The fresh soybean milk 
is poorer in vitamin A but richer in vitamin B than cow’s 
milk...” Address: Dep. of Biochemistry, Peiping Union 
Medical College, Peiping.
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2033. Gouin, Raoul. 1931. Le soja et son tourteau [The 
soybean and its cake]. Journal d’Agriculture Pratique 
95(2):470-71. Dec. 12; 95(2):492-94. Dec. 19. [Fre]
• Summary: Chemical composition of the soybean, products 
derived from it, the composition of soybean oilcake, and its 
use in animal feeding are discussed. Address: France.

2034. Dittes, Frances L. 1931. The soybean as human food. 
Madison Survey (Madison, Tennessee) 13(48):189-90. Dec. 
9; 13(49):193-94. Dec. 16. [3 ref]
• Summary: This paper was presented by Miss Dittes at 
the 20th annual meeting of the Tennessee Academy of 
Science, held 27-28 Nov. 1931 at George Peabody College 
for Teachers, Nashville, Tennessee. It summarizes scientifi c 
research on the subject. “In 1917 during the World War, 
a special committee appointed by the Department of 
Agriculture, while searching for a cheaper source of protein 
for human consumption, discovered the soybean.”
 “At present there is a great interest in soybean 
preparations throughout the world. In this country the 
leading forces are the Bureau of Home Economics, and W.J. 
Morse, of the United States Department of Agriculture. The 
famous Austrian, Professor Haberlandt, wrote about fi fty 
years ago that the time would come when soybeans would 
play an important role in human dietary.”
 “An important step being studied at the present time is 
the establishment of a soya foundation in order to promote 
the creation of a National Soya Food Research Institute.” 
Address: Madison Sanitarium Dietitian and Prof. of Home 
Economics, Madison College, -.

2035. Cartter, J.L. 1931. 4. Effect of latitude on growth 
and composition of the soybean. J. of the American Society 
of Agronomy 23(12):1066. Dec. Presented as part of 
Symposium on Soybeans. Leader: W.J. Morse.
• Summary: “With the rapid growth of the soybean industry 
in the United States has come the need of better varieties in 
each region where soybeans are grown. The Department of 
Agriculture recently introduced several thousand soybean 
varieties and selections from the Orient...
 “Three varieties differing in their date of maturity have 
been grown cooperatively at experiment stations ranging in 
latitude from Florida to Canada. Data are presented showing 
the effect of change in latitude on the growth and on the oil 
and protein content of these varieties. The seasonal change in 
number of hours of daylight in different latitudes is charted 
and the relation of the daylight duration to date of blooming 
and date of ripening of soybeans is brought out. The effect of 
time of planting on the date of blooming is also discussed.” 
Address: U.S. Dep. of Agriculture.

2036. Itami, Kungo; Higashi, Saburo. 1931. Ueber die 
antirachitische Wirkung von Okara aus Sojabohnen [On the 

antirachitic effect of okara from soy beans]. Arbeiten aus 
der Medizinischen Universitaet Okayama 2(4):566-71. Dec. 
(Chem. Abst. 26:2222). [6 ref. Ger]
• Summary: There is an antirachitic substance in okara that 
prevents rickets. It belongs to the unsaponifi able portion.
 Note: Rickets is a disease of children caused by vitamin 
D defi ciency, characterized by imperfect calcifi cation, 
softening, and distortion of the bones typically resulting 
in bow legs. Address: 1. Paediatrischen Klinik; 2. 
Physiologisch-chemischen Institut. Both: Universitaet 
Okayama.

2037. Lane, Dorothy Engelhard. 1931. The nutrition of twins 
on a vegetable diet during pregnancy, the nursing period and 
infancy. American J. of Diseases of Children 42:1384-1400. 
Dec. [35 ref]
• Summary: The writer contends that while cow’s milk has 
many advantages, it also has disadvantages” which are then 
summarized.
 She arranged an experiment with an expectant mother 
who gave birth to healthy twins. The twins were nursed with 
mother’s milk, supplemented at fi rst by lactic acid cow’s 
milk. A little orange juice and cod liver oil were given at 
each feeding. Gradually a vegetable milk was substituted 
for that from the cow and became the only milk used. 
This artifi cial milk was prepared by grinding unblanched 
almonds to make three level tablespoonfuls, and unroasted 
peanuts to make half a tablespoon. To these were added one 
half tablespoonful of wheat fl our, one-fourth tablespoonful 
of shorts, one tablespoonful of soy fl our, and one half 
tablespoonful of corn starch. Vegetable water was prepared 
from celery, chard carrots, string beans and lettuce according 
to season. One tablespoon of dextri-maltose and a little salt 
were added. The milk was rubbed through a fi ne purée sieve, 
so that it could be fed from an ordinary nursing bottle. A 
twenty-four hour supply could be prepared in half an hour.
 At the age of two years and eleven months, they have 
made sturdy physical and mental progress. Their great 
endurance and strength call for special comment. Note: This 
vegan diet proved satisfactory in all respects for the nutrition 
of the mother during pregnancy and for her twins. Address: 
B.S., Berkeley, California.

2038. Mader, A. 1931. Die Behandlung der Saeuglingspyurie 
mit Soja und ihre Wechselbehandlung [The treatment 
of infant pyuria with soya and its alternative treatment]. 
Klinische Wochenschrift 10(51):2346-50. Dec. (Chem. Abst. 
26:2767). [8 ref. Ger]
Address: Universitaets-Kinderlkink Frankfurt a. M.

2039. Foit, Rich. 1931. Pouzivani chleba ze sojove mouky 
pri lecenicukrovky [The use of soy bread in the treatment of 
diabetes]. Prakticky Lekar (General Practitioner). [Cze]*
Address: Czechoslovakia.
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2040. Fukai, Tôshi. 1931. Shôyu no “bitamin” ni kansuru 
kenkyû. II. Shôyu kasu abura ni okeru “shitosuterin” 
narabini “purobitamin” D no sonzai ni tsuite (2) [Research 
on vitamins in shoyu. II. On the detection of mitosterin and 
provitamin D in shoyu-cake and oil (2)]. Nippon Jozo Kyokai 
Zasshi (J. of the Society of Brewing, Japan) 26(11):22-28. 
[Jap]
Address: Jozo Shikensho Gishu, Nôgaku-shi.

2041. Hentze, G. 1931. Praktische Versuche ueber 
einige Verwendungsmoeglichkeiten von Pfl anzenlezithin 
(Phosphatide) [Practical investigations on some possibilities 
for using plant lecithin]. Zeitschrift fuer Ernaehrung 1:53-61. 
(Chem. Abst. 25:2780). [5 ref. Ger]
• Summary: Commercial lecithin obtained by the Bollmann 
process (Bollmann-Verfahren) (C.A. 17,3234) from soy 
beans consists of 60% lecithin and 40% fat. The plant 
product has the same chemical and physical properties as 
that from eggs and is cheaper. It is possible to use this soy 
lecithin in place of egg yolk in baking. Five tablespoonfuls 
of a 20% solution correspond to 1 egg. Address: Berlin, 
Germany.

2042. Horowitz-Wlassowa, L.M.; Livschitz, M.I. 
1931. Ueber die Zubereitung des Kefi rs und des 
Kaeses aus der Sojamilch [On the preparation of kefi r 
and cheese from soymilk]. Schriften des Zentralen 
Biochemischen Forschungsinstituts der Nahrungs- und 
Genussmittelindustrie (Moscow) 1(5):170-74. [4 ref. Rus; 
ger]
• Summary: Describes how to prepare kefi r and cheese 
from sterilized soybean milk, which is inoculated with “B. 
bulgaricus and Torula Kefi r.” After 24 hours at 37ºC the 
milk becomes sour and contains a small amount of alcohol. 
Its taste, appearance, and smell are reminiscent of Koumiss 
[Kumyss], which is quite similar to kefi r, even in its chemical 
composition. Upon fi ltering and pressing, the remaining 
“casein” produces a cheese (ergiebt einen Kaese), whose 
chemical composition is similar to that of cheeses made from 
cow’s milk. The kephir after 24 hours, has a density of 1.017, 
and contains dry matter 5.58%, sugar 0.17%, fat 1.81%, 
acidity (as lactic acid) 0.6%, ethanol 0.2%.
 Note: This is the earliest document seen with the word 
“kefi r” (referring to soy kefi r) in the title. Address: 1. Prof., 
Dr. USSR.

2043. Kagawa, Aya. 1931. Shuju honpô shokuhin no bitamin 
B ganyûryô narabini kore ni oyobosu chôri no eikyô. II. 
[Vitamin B content in Japanese foods and the infl uence of it 
on cooking. II]. Tokyo Igakkai Zasshi (Tokyo J. of Medical 
Sciences) 45(10):1561-82. [Jap]*

2044. Krajcinovic, Matija. 1931. Preradivanje i vaznost 

soje za ljudsku hranu [The processing and importance of 
soybeans for human consumption]. Jutarnji List (Morning 
Newspaper) 20(6866):31. [Ser]*
Address: Yugoslavia.

2045. Pinsker, F. 1931. [Determination of melting point from 
the refractive index in the hydrogenation of soybean oil]. 
Masloboino-Zhirovoe Delo (Oil and Fat Industry) No. 1. p. 
21-22. (Chem. Abst. 26:4492). [Rus]*
• Summary: A diagram is constructed from the Zeiss 
butyrometer reading, melting point of refi ned oil, and iodine 
value.

2046. Tao, Wei-Sun; Komatsu, Shigeru. 1931. Biochemical 
studies on the soy bean. I. Chemical changes of the protein 
during the germination of the soy bean in darkness. Memoirs 
of the College of Science, Kyoto Imperial University, Series 
A 14A:287-92. (Chem. Abst. 26:1640-41). [Eng]*
• Summary: Germination results in loss of weight, mainly 
due to decrease in fat and nitrogenous matter, in hydrolytic 
fi ssion of part of the protein, especially globulin, and in 
liberation of small amounts of ammonia and urea. During 
germination, some proteoses in the seeds are converted into 
soluble nitrogen compounds. When the seeds germinate 
in the dark, some of the proteins, especially globulin, are 
converted by partial hydrolysis into simpler forms, such as 
proteose and peptone.

2047. Berg, Ragnar. 1931. Eiweissbedarf und 
Mineralstoffwechsel bei einfachster Ernaehrung [Protein 
requirement and mineral metabolism in the simplest diet]. 
Leipzig: S. Hirzel. iv + 239 p. 25 cm. [Ger]*
• Summary: The author found that: 1. The utilization of 
food proteins depends, directly or indirectly, on the ratio of 
inorganic bases to inorganic acids in the organism as well 
as the food; 2. A large excess of bases in the organism as 
well as in the food is a necessary precondition for optimal 
utilization of protein; 3. Therefore a real minimum for 
protein requirement can be found only when there exists an 
excess of bases in the organism as well as in the food; 4. 
With the increase of excess acids in the food as well as in 
the organism itself the nitrogen requirement of the organism 
mounts uninterruptedly until fi nally the physiological 
impossibility of an immediate excretion of by-products 
through the kidneys prevents a further rise and produces 
the illusion of storage. Address: Dresden City Hospital, 
Germany.

2048. Bruening, Hermann. 1931. Ueber die Verwendung von 
Soja, inbesondere von Sojamehl in der Kinderpraxis [On the 
use of the soybean, especially of soybean fl our in pediatrics]. 
Archiv fuer Kinderheilkunde (Stuttgart) 93:81-91. [20 ref. 
Ger]
• Summary: Supports the use of soybean milk in infant 
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dietaries. Edelsoja is mentioned on p. 86. Address: 
Universitaetskinderklinik, Rostok, Germany.

2049. Funk Bros. Seed Co. 1931. Catalog. Bloomington, 
Illinois. See p. 23, 32.
• Summary: Page 31 states: “We carry a very complete line 
of varieties adapted to Central West conditions. Write us 
concerning your needs.” No specifi c varieties are listed. How 
the company does sell “Funk’s soy bean hay mixture” which 
“Makes a sure shot hay crop and meets the demand for 
high quality hay... The hay mixture is made of hay varieties 
such as Ebony, Virginia, and Wilson, with suffi cient early 
maturing yellow varieties to permit cutting so that a proper 
balance of leaves and grain are obtained.” Funk advises: 
“Inoculate all legumes. We carry a complete line of legume 
inoculation. Many new cultures have recently been put on 
the market... Jelly cultures, moist cultures, dry cultures. We 
have them all.” Photos show: (1) “A part of hundreds of 
acres of Soy Beans grown in rows on the Funk Farms. The 
row method saves seed and permits better weed control. 
Experiment Station data show the rowed beans to be higher 
yielding.” (2) “Soy Bean hay cocked for curing. High quality 
legume hay on short notice.”
 On page 32 is an analysis of soy bean oil meal, and 
the percentage digestibility of the protein, fat, nitrogen free 
extract, and crude fi ber. This meal “is manufactured from a 
home-grown product. It has been used successfully with all 
classes of live stock. Excellent results have been obtained. 
Write us for special descriptive booklet.”
 An ad reads: “Ask for Soy bean oil meal–Illini brand. 
Manufactured by Funk Bros. Seed Co., Soy bean oil mills, at 
Bloomington & Taylorville, Illinois.” Address: Bloomington, 
Illinois.

2050. Lebedev, A.N.; Pereverzeva, T.V. 1931. Metody 
opredeleniya vlazhnosti v soe [Determination of 
moisture in soya beans]. Schriften des Zentralen 
Biochemischen Forschungsinstituts der Nahrungs- und 
Genussmittelindustrie (Moscow) 1(5):200-10. [12 ref. Rus; 
ger]
• Summary: Normann’s xylene method and Jakowenko’s 
carbide method are preferred. True values cannot be 
obtained. Address: Biochemical Laboratory Tsenipi.

2051. Lin, Kuo-Hao. 1931. Nutritive value of vegetarian 
diets from economic standpoint. National Medical J. of 
China (Shanghai) 17:200-09. [7 ref. Eng]
• Summary: Rat feeding experiments show that the cost 
of a milk-wheat-vegetable diet in China is four times that 
of a legume-cereal-vegetable diet. Soy beans and soy bean 
oil are among the items fed to rats. Table 2 (p. 206) lists 
the prices (in dollars per 1,000 gm) of foods used in these 
experiments: Klim (whole milk powder) 3.304, Vitamilk 
(whole milk powder) 2.937, soy bean oil 0.485, rice 0.233, 

soya bean (dried) 0.166, whole wheat 0.124. Address: Dep. 
of Biochemistry, College of Medicine, National Central 
Univ., Woosung, Shanghai.

2052. Maughan, Cuthbert. 1931. Markets of London: A 
description of the way in which business is transacted in the 
principal markets and in many commodities. London, New 
York, etc.: Sir Isaac Pitman & Sons (Ltd.). x + 208 p. Index. 
22 cm.
• Summary: In chapter 8, titled “Soya beans and ground 
nuts” (p. 35-38), the introduction states: “The third great 
market, in addition to the grain and freight markets, which 
is concentrated in the Baltic Mercantile and Shipping 
Exchange, is that for oil-seeds, oil, and tallow.”
 “The development of trading of some of these 
commodities, if not in all, is full of romance. Much 
individual effort and hard work have been called for in the 
cultivation of trades from very small beginnings to vast 
proportions. The trade in soya beans is an example. These 
beans have been used from time immemorial in the East as 
a food for human beings, but the European market in this 
important commodity dates from the Russo-Japanese War. 
The beans were used as a food-stuff for the troops, and 
when the war came to an end large stocks remained. Small 
shipments of the commodity were made by Japanese fi rms 
to this country in view, mainly, of its value to those who 
suffer from diabetes, since the beans contain no sugar. Now 
the quantities dealt with on the London market amount to 
about 1,000,000 tons a year. They are used largely in the 
manufacture of margarine.”
 The section titled “Cultivation of soya beans” notes: 
“The great ports of shipment are Dalny [in Manchuria] and 
Vladivostock [Vladivostok, USSR], and the beans, unless 
transported direct to the ships, are there put into warehouses. 
The fi rms who buy them either export the beans in ‘parcels’ 
by the regular liners or they may charter whole cargo 
vessels carrying some thousands of tons. The new harvest is 
gathered in autumn, but the shipments continue throughout 
the year.
 “Each day the London brokers get into touch, either on 
the Baltic Exchange or by telephone to the offi ces, with the 
representatives of the importers of the beans and prospective 
customers–i.e. crushers–in this country or on the Continent. 
The brokers naturally try to arrange business between the 
respective fi rms, and negotiations proceed respecting price.”
 The section on “Forms of contract” begins: 
“Transactions of nearly all kinds of oil-seeds take place on 
the basis of the contract forms of the Incorporated Oil Seeds 
Association, whose reputation is world-wide. The absolute 
impartiality of this body is recognized by all engaged in the 
trade in every producing, as well as in every consuming, 
country... The soya beans, like similar products, may be 
bought ‘for shipment,’ ‘afl oat,’ or ‘arrived.’ As a rule, the 
merchants prefer to dispose of their supplies before they 
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have reached port.
 “When the beans are crushed oil is extracted, and the 
bulk of this is used in the manufacture of margarine. This oil 
is also dealt in on the Baltic Exchange.”
 Very considerable amounts of soya beans, soya bean oil, 
and some soya cake is exported from England to Germany, 
Holland, and the Scandinavian countries. In Germany, soya 
beans and wheat are used to make bread.
 Note: The fi sh market is at Billingsgate. Address: 
London: Author, “Trade Term Defi nitions” and “Commodity 
Market Terms”.

2053. Miller, Edwin Cyrus. 1931. Plant physiology: with 
reference to the green plant. New York, NY: McGraw-Hill 
Book Co. xxiv + 900 p. Illust. Authors’ index. Subject index. 
24 cm. Series: McGraw-Hill Publications in the Agricultural 
and Botanical Sciences. [40 soy ref]
• Summary: Soybeans are mentioned throughout this 
book, as shown in the subject index. An unnumbered list of 
references appears at the end of each chapter.
 Contents: 1. The plant cell. 2. Solutions and membranes 
in relation to the plant cell. 3. The roots of plants. 4. The 
intake of water by plants. 5. The intake of solutes by the 
plant. 6. The elements absorbed by the plant. 7. The loss of 
water from plants. 8. The formation of carbohydrates by the 
green plant, 9. The nitrogen metabolism of the green plant. 
10. The fat metabolism of the green plant. 11. The process 
of digestion in the green plant. 12. The translocation of 
materials in plants. 13. The process of respiration in plants. 
14. The process of growth in plants. Questions (at the end of 
each chapter). Bibliography.
 Soybeans are mentioned on pages 7, 37, 107, 127, 129, 
141, 199, 200, 212-13, 223-24, 234, 237, 246, 251, 256-57, 
261, 263-64, 269, 272-74, 283, 291, 294, 296, 300, 315, 316, 
321-22, 355, 365-68, 427, 476, 481, 490, 500, 517, 521-22, 
528-30, 538, 544, 547, 558, 561-62, 568, 570, 572-74, 578, 
580, 583-84, 586, 597, 599, 610, 614, 634, 637, 657, 659, 
718, 727, 734-35, 760, 789, 823, 827, 829-31, 840, 842, 847, 
894.
 In the index, the long entry for “Soybeans” reads:
 “Soybeans, absorption of elements, 237
 “acidity, 37
 “amino acids, 718
 “boron content 269
 “calcium-magnesium ratio, 251
 “composition, 234
 “light rays affecting, 827
 “low temperature, effect, 823
 “manganese content, 272, 273
 “nitrate content, 521
 “nitrogen content, 500
 “ in leaves, 529
 “oil formation, 584
 “oils of, 568, 570, 573, 578

 “phospholipides, 580-581
 “proteins, 517
 “relation to light, 829-831
 “response to barium, 283
 “ to iron, 263
 “ to phosphorus, 246
 “ to potassium, 257
 “ to strontium, 283
 “root oxidation, 129
 “stomata of, 321-322
 “temperature of leaves, 365-369
 “transpiration, 316, 355
 “water culture, 200, 212.” Address: Prof. of Plant 
Physiology, Kansas State Agricultural College, and Plant 
Physiologist, Kansas Agric. Exp. Station.

2054. Prentice, J.H.; Baskett, R.G. 1931. The role of 
separated milk, soya bean meal and minerals in the nutrition 
of the chick. J. of the Ministry of Agriculture for Northern 
Ireland 3:12-28.
• Summary: “Summary: (1) The best growth and rearing 
results were obtained when a mash of mixed cereal foods 
was supplemented with separated milk to drink. It is 
important that the supply of milk should not be restricted.
 “(2) Unsupplemented cereal foods when fed to chickens 
do not produce satisfactory growth or give economic returns 
and are conducive of high losses in rearing.
 “(3) In the nutrition of the chick mineral material plays a 
very important part and maturity is mainly a function of the 
mineral constituents and not the protein content of the ration.
 “(4) Provided that an adequate mineral supplement is 
added, vegetable protein gives as good growth and promotes 
as effi cient utilisation of the ration as animal protein and 
at less expense.” Address: Joint Committee on Poultry 
Research of Scotland and Northern Ireland.

2055. Saeki, Tadasu; Higuchi, T.; Mitsuyuki, K.; Matsuzawa, 
K. 1931. [The chemical analysis of food in Japan]. Tokyo: 
Nankodo. 286 p. [Jap]*
• Summary: Reported determinations of calcium, 
phosphorous, iron, and other nutritive constituents in raw 
green soybeans.

2056. Tawada, Shinjun. 1931. Okinawa yakuyo shokubutsu 
yakukôzan [Medicinal uses of Okinawa pharmaceutical 
plants. 1st ed.]. Naha, Okinawa: Okinawa Shoseki. 205 p. 
See p. 102. Illust. [Jap]
• Summary: Page 102 mentions Glycine soja Benth. This 
book is in Japanese, with the names of the plants given 
in Latin. It discusses the uses of many species, which are 
systematically arranged. Mimeographed in Okinawa.

2057. Zenor, Porter H.; Tillson, Howard D. 1931. The 
production of carbohydrate and protein adhesives from soya 
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bean meal. BSc thesis, Iowa State College. *
Address: Iowa State College, Ames, Iowa.

2058. Lovell, Philip M. 1932. The care of the body. Los 
Angeles Times. Jan. 3. p. K20-23. Sunday magazine.
• Summary: The section titled “The soy bean” begins: “If 
you are worried about the proteins when you consume a 
vegetarian dietary, you should realize that there are about 
a dozen foods which not only make up for the protein you 
do not get when you go off the fl esh food diet but which 
sometimes contain as much as two or three times the quantity 
there is in meat.”
 Whereas typical lean beef contains 17-20% protein, the 
soy bean contains well over 40%. “It is a food with which 
we should be better acquainted.” We should use more sprouts 
made from soy beans.
 Concludes with three recipes from Lovell’s 1927 book 
Diet for Health: Soy roll or bread (with “soy fl our”). Soy 
bean porridge (with “soy bean fl our”). Soy bean croquettes 
(with soy bean porridge). Address: N.D. [Naturopathic 
Doctor].

2059. Ch’en, Shen-Chao; Adolph, William H. 1932. Bone 
building potency of soy bean diets. Chinese J. of Physiology 
6(1):59-62. Jan. [6 ref. Eng; chi]
• Summary: “Read before the Fifth Annual Meeting of the 
Chinese Physiological Society... at Peiping, February 16-18, 
1931.
 “In connection with our interest in the use of soy bean 
milk in nutrition, experiments were projected for the purpose 
of evaluating the bone building properties of soy bean 
product and comparing them with cows’ milk.”
 Cow’s milk, soy bean milk, and soy bean curd (tofu) 
were added to a rachitic diet. Cow’s milk was shown to be 
decidedly superior to soy bean milk in preventing rickets. 
Cow’s milk itself does not rank high as an anti-rachitic food. 
Thus soy bean milk, when used in infant feeding, should 
be amply supplemented with both calcium and vitamin D. 
Soy bean milk seems to be slightly superior to soy bean 
curd in bone-building capacity. Address: Dep. of Chemistry, 
Yenching Univ., Peiping, China.

2060. Chiu, Yan-Tsz. 1932. Analyses of Chinese foods. II. 
Determination of pentosans in soybeans and soybean milk. 
Lingnan Science Journal 11(1):1-3. Jan. [3 ref. Eng]
• Summary: “It is found that the amount of pentosans present 
in the milk varies with the fi lter used in making the milk 
and also the size of the bean particles ground in the mill...” 
The beans contained 4.41-5.24% pentosans, and the milk 
0.051-0.149%. Address: Prof. of Chemistry, Lingnan Univ., 
Canton, China.

2061. Takata, Ryohei. 1932. Miso jôzô no eiyôgaku-
teki kôsatsu. VIII. Miso jôzô-chû bitamin B-1 no henka 

[Nutritional studies on miso fermentation. VIII. Changes 
in vitamin B-1]. Jozogaku Zasshi (J. of Brewing, Osaka) 
10(1):35-42. Jan. [5 ref. Jap]
Address: Kôgaku-shi, Japan.

2062. Wan, Shing. 1932. Comparison of soybeans and 
milk in contents of vitamins B-1 and B-2. Chinese J. of 
Physiology 6(1):35-40. Feb. 15. [8 ref. Eng; chi]
• Summary: Soybeans contain only 2/3 as much vitamin 
B-2 (anti-pellagric factor) but 3 times as much vitamin B-1 
(anti-neuritic factor) as Klim (whole cow’s milk powder). 
The tests were conducted on rats using yellow soybeans 
(dried and fi nely ground) and Klim. Many growth curves 
are plotted. Address: Dep. of Biochemistry, Peiping Union 
Medical College, Peiping.

2063. Mitchell, H.H.; Smuts, D.B. 1932. The amino acid 
defi ciencies of beef, wheat, corn, oats, and soy beans for 
growth in the white rat. J. of Biological Chemistry 95(1):263-
81. Feb. [6 ref]
• Summary: This is the earliest known investigation to 
demonstrate that soy bean protein is defi cient in the amino 
acid cystine–a major discovery that was later confi rmed 
by other researchers. When the defi ciency “is corrected a 
considerable improvement in the growth-promoting value of 
the proteins results.”
 Similarly, the proteins of wheat, oats, and corn are 
defi cient in lysine, and when this defi ciency is corrected 
there is an increase in their ability to promote growth–a large 
increase in the case of wheat, but a rather small increase in 
the case of oats and corn. Address: Div. of Animal Nutrition, 
Univ. of Illinois, Urbana.

2064. Parker, Edward C.; Campbell, C.E.; Boerner, E.G.; 
Coleman, D.A. 1932. Protein tests for wheat and oil tests 
for fl axseed and soybeans: Importance in production and 
marketing. USDA Miscellaneous Publication No. 140. 45 p. 
Feb. See p. 40-41. [18 ref]
• Summary: The section titled “Oil content of soybeans” 
states: “The oil expressed from soybeans is used chiefl y in 
the manufacture of soaps, paints, and varnishes.” Morse 
(1927) “recorded variety variation in oil content from 12.7 to 
19.9 per cent in the same season, and similar investigations 
by the Illinois Agricultural Experiment Station have 
recorded variations of 16 to 22 per cent [Hackleman, Sears 
& Burlison 1928]. Wide variations in oil content exist within 
any given variety, and are caused by variations in climatic 
and soil environment, and by variations in time of planting 
and harvesting.” Address: Chief, Bureau of Agricultural 
Economics, USDA.

2065. Shrewsbury, Charles L.; Vestal, C.M.; Hauge, S.M. 
1932. The effect of yeast and casein supplements to corn and 
soybean rations when fed to rats and swine. J. of Agricultural 
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Research 44(3):267-74. Feb. [8 ref]
• Summary: “One of the problems of the corn-producing 
area has been the inadequate supply of effi cient protein 
concentrates for livestock. Because of the increasing acreage 
of soybeans (Soja max), in the Middle West, this seed has 
received attention as a possible protein supplement for corn 
in animal rations.”
 “A basal ration of corn, soybeans, and mineral is not 
adequate for satisfactory growth of rats under experimental 
conditions or for young pigs in dry lot. The growth of pigs 
and rats on corn-soybean rations can be improved by the 
addition of casein in amounts suffi cient to 2.25 or 5 per 
cent protein. Although casein supplements corn alone, the 
addition of casein to corn-soybean rations was of no value 
in improving the utilization of soybeans. No evidence 
was obtained that soybean protein supplemented soybean 
protein.” Dried yeast (3%) does not supplement either corn 
or soybeans to an economic extent. Cooked beans are of 
greater nutritive value than raw beans.
 “Growth on the cooked soybeans was defi nitely 
superior to that obtained with raw soybeans... Although the 
explanation of the greater nutritive value of cooked soybeans 
is not clear at this time, there is some reason for believing 
that certain materials of a toxic nature are removed or 
destroyed during the heating process” (p. 271). Address: 1. 
Assoc. Chemist; 2. Assoc. in Animal Husbandry; 3. Research 
Assoc. in Biochemistry. All: Purdue Univ. Agric. Exp. 
Station [Indiana].

2066. Wan, Shing. 1932. Chemical composition of bones of 
vegetarian and omnivorous rats. Chinese J. of Physiology 
7(1):23-34. Feb. [15 ref. Eng; chi]
• Summary: Omnivorous rats were larger than vegetarian 
rats, but there was little difference in the chemical 
composition of the bones of the rats on the two diets. 
Roasted soybeans were used in both the omnivorous and 
vegetarian diets; soybean oil was used in the vegetarian diet.
 Note: This is the earliest document seen (June 2002) 
concerning vegetarianism and the skeletal system. Address: 
Dep. of Biochemistry, Peiping Union Medical College, 
Peiping, China.

2067. Dengler, Franz Peter. Assignor to Lloyd M. Brown. 
1932. Extraction of oil from vegetable material. U.S. Patent 
1,850,095. March 22. 4 p. Application fi led 2 Aug. 1929.
• Summary: The “vegetable material” in this patent is 
primarily the soya bean. “The present invention relates to 
an improved process for the extraction of oil from vegetable 
materials without the necessity of using hydraulic presses or 
similar oil extractors.”
 “A further object of the invention is to treat vegetable 
material containing oil or fat with a reagent that places the 
vegetable material in such a condition that any volatile 
solvent subsequently added will rapidly penetrate into the 

innermost cells of the material, dissolving the fat or oil 
therein, and also that the said solvent will readily leave the 
material, carrying the dissolved fat with it. This reagent 
also has the desirable property of being volatile so that it 
completely leaves the vegetable material after the treatment 
so that the same may be used for cattle feed or similar 
purposes.
 “Another object of the invention is to treat oil-
containing seeds or vegetable materials with ammonium 
hydroxide which has the property of rapidly penetrating 
the seeds or vegetable matter and paving the way for the 
subsequent penetration of volatile solvents of the nature of 
dichloroethylene, trichloroethylene, carbon tetrachloride. 
benzene or the like, petroleum naphtha, or ligroin, alcohol-
ether mixtures, etc.”
 Note 1. This is the earliest English-language document 
seen (Sept. 2016) that uses the word “trichloroethylene” 
instead of the previously used “trichlorethylene.”
 Note 2. Soy is mentioned 13 times in this patent in the 
forms “soya beans,” “soya bean” and “soya bean material.” 
Address: Chicago, Illinois.

2068. Blumenthal, Saul; Thuor, L. 1932. Worcestershire 
sauce manufacture. Fruit Products J. and American Vinegar 
Industry. March. p. 207, 223.
• Summary: “Most people who are uninformed about the 
preparation of Worcestershire Sauce are generally under 
the impression that it is a very simple matter to make this 
product. This is not so, however. A Worcestershire Sauce of 
good quality represents a combination of nourishing foods, 
the essential ingredients being soy sauce, vinegar, extractions 
of spices and seeds, sugar, salt, water, beef extract, gums and 
other less important ingredients. The soy sauce is made from 
soybeans, abundant in proteins and amino acids. Its fl avor is 
characteristic of the taste of the Orientals.
 “The soy sauce is the fundamental ingredient of 
Worcestershire Sauce. A discussion of the method of making 
the sauce in the Orient may be of interest to the reader.” A 
description is given, but it is not clear in which country this 
soy sauce is made; it is probably made in China since so 
much molasses / sugar is added. “As a rule, the above natural 
soy-sauce is diluted with blackstrap molasses and exported 
to America. The extent of the dilution depends upon the 
price paid for the sauce. The United States Department of 
Agriculture has no defi nitions or standards for Soy-sauce. 
Therefore, one must depend entirely upon the chemical 
examination to fi nd out how much soy-sauce is present 
and also upon the organoleptic examination. The fi ndings, 
given below, show the average chemical examination of 
soy-sauce shipped into this country over a three-year period: 
Total solids 77.5%, protein (N x 6.25) 1.93%, ash 9.4%, salt 
3.13%, reducing sugars 19.62%, cane sugar 29.70%, corn 
syrup 0.00%.
 “The following is a typical formula for a good quality 
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Worcestershire Sauce. This makes 100 gallons. Cider vinegar 
50 gallons, spiced vinegar 10 gallons, soy-sauce 15 gallons, 
walnut catsup 15 gallons, pure lime juice 1 pint, terpenless 
[sic, terpeneless] oil of lime 30 drops, sugar 10 pounds, table 
salt 15 pounds, water to the 100 gallon mark, Galagum C 6 
pounds.” Details are given on how to make the spiced cider 
and the walnut catsup used in the Worcestershire Sauce 
recipe. The latter contains 3 gallons of soy sauce, the main 
ingredient other than water.
 “The spices are thoroughly mixed with the vinegar and 
allowed to stand for several weeks before use. In transferring 
the required amount of this spiced vinegar to the main 
formula run same through several layers of cheese cloth 
to remove large pieces. Mix in the other ingredients in the 
order described in a wooden tank with a stirring paddle. Run 
through a 20 or 30 mesh screen to fi lter out solid particles, 
then fi ll the fi nished sauce into bottles or kegs.” Address: 
Shirley Laboratories, New York.

2069. Concepcion, Isabelo. 1932. The greater signifi cance of 
soy bean in the Filipino dietary. J. of the Philippine Islands 
Medical Association 12(3):97-106. March. [9 ref]
• Summary: “Read in the Symposium on Nutrition... Manila 
Medical Society on January 25, 1932.” The Philippine diet 
is considered defi cient in animal protein, calcium, vitamins 
(especially thiamine, leading to beriberi), and fat. One of 
the foods which can help solve these nutritional problems 
“and which is available in large quantities in this country is 
the soy bean (Glycine max), or what is commonly known 
as Chinese balatong. Since time immemorial this article 
of food has been well known in this country but people 
have not suffi ciently taken advantage of its good dietary 
qualities... Dr. Manuel L. Roxas, Director of the Bureau of 
Plant Industry, says ‘soy beans are grown in large quantities 
in Batangas [on the southern tip of the main Philippine island 
of Luzon] and will grow almost anywhere in the Philippines. 
The green pods are harvested in October and November 
and the dried seeds may be had in bulk in December and 
January.’ Statistics show that the production of soy beans in 
the Philippines increased from 2,481 tons in 1921 to 4,218 
tons in 1930, and importations from 1924 to 1930 gave a 
recorded increase of 4,657 tons. These fi gures indicate that 
consumption of soy beans has grown faster than production. 
They also clearly indicate a growing appreciation of the 
soy bean in this country. I am convinced, however, that 
greater efforts toward its popularization among the laity 
should be exerted, so that we might make it one of our staple 
foodstuffs.”
 Tofu is shown to be a good source of minerals, 
especially calcium. A diagram from Piper and Morse (1923) 
shows the various ways in which the plants and seeds of soy 
beans are utilized. A detailed discussion of the value of soy 
fl our and soy milk is given. “The introduction of soy-bean 
fl our as a constituent of bread, muffi ns, macaroni, biscuits, 

crackers, etc. not only is desirable but also will diminish 
tremendously our importations of fl our, which are increasing 
every year.”
 “Compared with cow’s milk, soy-bean milk has in 
its favor the following points: (1) Soy bean milk can 
be produced with less contamination; (2) it is free from 
infection by tuberculosis; (3) its casein breaks down much 
more readily than the casein of cow’s milk and does not 
form curds in the stomach in the same degree; (4) it is much 
cheaper than cow’s milk. At the present market price the cost 
of a liter of soy-bean milk is only 0.03 pesos compared with 
0.30 pesos for either fresh or artifi cial milk.”
 “With a well-laid-out campaign to promote the 
intelligent use of soy beans, it is probable that inside of ten 
years the food and population problem will be well out of the 
way for centuries to come.” Address: Dep. of Physiology and 
Biochemistry, College of Medicine, Univ. of the Philippines.

2070. Donath, W.F. 1932. De voedingswaarde der 
sojaboon en enkele daaruit bereide specifi ek Indische 
voedingsmiddelen [The nutritive value of soybeans and 
some specifi cally East Indian foods prepared from them]. 
Landbouw (Buitenzorg, Java) 7(9):705-40. March. Kedelee-
Nummer. English-language summary, p. 759-61. Also in: 
Dutch East Indies Dept. of Agriculture..., ed. 1932. Kedelee. 
Buitenzorg, Java: Departement van Landbouw, Nijverheid 
en Handel. Afdeeling Landbouw. p. 139-74, 193-95. [48 ref. 
Dut; eng]
• Summary: Discusses the composition of the soybean. “In 
contrast with Manchuria, where it is a common article of 
diet, the soybean is rarely used as such in these parts; but by 
means of various operations, among which is the action of 
certain fungi, several products are prepared from it.
 “These products, such as tempe kedele, taotjo, tahoe, 
taokoan and ketjap are important items in the native diet. 
Except for the last mentioned, the preparation of these 
products is such that the albumins are preserved practically 
intact, so that, especially in tempe, as we were able to point 
out, the biological albumin value is very high...

“Soymeal, which is prepared by removing the husks and 
then pounding what is left, has the drawback that it tastes 
somewhat bitter and, in consequence of the high percentage 
of fat, soon becomes rancid... Berczeller, however, seems to 
have succeeded in obtaining an improved soy meal...
 “Finally, in discussing the importance for the native 
diet of these beans and the products prepared from them, 
the author arrives at the conclusion that it is especially the 
albumins that are important, the people being practically 
vegetarian and these foods being, in addition, rich in 
carbohydrates.
 “Thus the author expresses his approval of the fact that 
of late years the Department of Agriculture, Industry and 
Commerce has advocated the growing of the soybean and the 
consumption of the products prepared therefrom.”
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 Note 1. This is the earliest English-language document 
seen (the summary) (Sept. 2005) that contains the word 
“soymeal,” which apparently (because of Berczeller) refers 
to whole (full-fat) soybean fl our.
 Note 2. This is the earliest document seen (April 2001) 
that contains the word taokoan. Address: Hoofd van het 
Analyselaboratorium te Buitenzorg, Java.

2071. Jones Grain Mill. 1932. For your health’s sake: Use 
Jones fresh ground soy bean fl our. Soy beans: Their value as 
food! (Ad). Los Angeles Times. April 3. p. 21.
• Summary: “You may not actually be sick, but at the 
same time you may not be enjoying buoyant Health. An 
examination of your diet will reveal that you are perhaps 
eating expensive and refi ned but foodless food lacking in 
vitamins and minerals.
 “As a food, the soy bean is unique. It easily takes 
precedence over all other foodstuffs in the greater percentage 
of protein which it contains. The protein is of such superior 
quality that in animal feeding experiments it has proved 
itself to be capable of replacing protein of all other sorts, 
even milk protein, the superior character of which is 
acknowledged. The soy bean yield of protein is nearly twice 
that of average meat, four times that of eggs, fi ve times that 
of bread, twice that of lima or navy beans.
 “Quoting from Govt. Bulletin No. 1617 [Jan. 1930]: It 
contains at the most but a slight trace of starch. Extensive 
experiments in North America and Europe indicate its value 
as the basis of food for persons requiring a low starch diet as 
Diabetics. Extended investigations show that soy bean fl our 
as a gruel is a most valuable food in the dietary of infants.
 “The soy bean when consumed in the body is alkaline 
and never distresses with gas as other beans usually do. It is 
rich in lime and bone and brain building elements, in which 
fl esh meats of all sorts are defi cient.
 “Soy Beans Whole, 10¢ per pound. 3 pounds 25¢. Soy 
Bean Flour, 15¢ per pound. 2 pounds 25¢.” Address: Stall 
A-12, Grand Central Public Market, Third & Hill Streets 
[Los Angeles, California]. Phone: MUtual 0766.

2072. Dugard, Jean. 1932. La valeur alimentaire et 
industrielle du soja [The food and industrial value of soya]. 
Genie Civil (Le) 100(17):419-20. April 23. [3 ref. Fre]
• Summary: Contents: Introduction. USDA Farmers’ Bulletin 
No. 1617, by W.J. Morse. Botanical characteristics of the 
soybean. Composition and food value of the soybean. 
Products derived from soya eaten by humans: Tofu, soy oil, 
shoyu [soy sauce] (called “soy” in English), soy fl our, soy 
sprouts, miso, natto. The use of soya as forage. Industrial 
uses of soy oil and cake. The soybean in western Europe: 
Hansamuehle in Hamburg, Germany; Englehardt & Cie. 
in Frankfurt, Germany (making powdered soymilk, soy 
caseine, soy lecithin, etc.); Soybean cake used for animal 
feed in England, Denmark, Holland, Sweden, and–above 

all–in Germany, where more than 2 million tons/year are 
consumed.

2073. Rewald, Bruno; Riede, W. 1932. Knoellchenbakterien 
und Phosphatidbildung bei Soja hispida [Nodule bacteria and 
production of phosphatides in Soja hispida]. Biochemische 
Zeitschrift 247(4-6):424-28. April 27. [Ger]
• Summary: The phosphatide and oil contents of soya beans 
and plants are not affected at any stage of growth by the 
presence or absence of nodule bacteria, although these cause 
increase in the protein content. Address: 1. Hamburg; 2. 
Bonn-Poppelsdorf. Both: Germany.

2074. Marrian, Guy Frederic; Haslewood, Geoffrey A.D. 
1932. Equol, a new inactive phenol isolated from the 
ketohydroxyoestrin fraction of mares’ urine. Biochemical 
Journal 26(4):1227-32. April. [8 ref]
• Summary: The authors apparently fi rst isolated and 
elucidated the chemical structure of equol, and they 
apparently coined the word “equol.” However this “oestrus-
producing hormone” was discovered by Zondek in 1930 in 
the urine of pregnant mares. The discovery of this “hormone 
has resulted in the widespread adoption of this material 
as the starting-point for the large scale manufacture of the 
hormone. It appears that the isolation of the crystalline 
hormone from mares’ urine in a chemically pure condition 
is a somewhat more diffi cult problem than its isolation from 
human urine.”
 Note: This is the earliest document seen (Dec. 2020) 
that mentions “equol” on the PubMed database; however soy 
is not mentioned. Address: 1. The Dep. of Physiology and 
Biochemistry, University College, London.

2075. Rogers, C.H.; Shive, J.W. 1932. Factors affecting the 
distribution of iron in plants. Plant Physiology 7(2):227-52. 
April. [31 ref]
• Summary: Experiments with soybeans and several other 
plants (Oxalis and Rumex).
 “Summary: 1. Plants which yield composite tissue fl uids 
having high pH values in general show very low soluble 
(fi lterable) iron content and very high total iron.
 “2. Plants which yield composite tissue fl uids having 
low pH values in general show relatively high soluble iron 
and low total iron. In some cases nearly all of the iron in the 
plant samples appears in the fi ltered extracts.
 “3. The range of pH values over which iron appears to 
precipitate in plants of different species is wider than the 
corresponding range for inorganic systems...” Address: Dep. 
of Plant Physiology, New Jersey Agric. Exp. Station.

2076. Sasaki, Kaneiku. 1932. Daizu no yûki enki-rui ni tsuite 
[Organic bases of soya bean]. Nippon Nogeikagaku Kaishi 
(J. of the Agricultural Chemical Society of Japan) 8(4):417-
20. April. (Chem. Abst. 26:4307). [3 ref. Jap]
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• Summary: Korean soya bean (1930) contained 11.2% 
water, 16.6% crude fat, 7.03% total nitrogen, 6.48% protein 
nitrogen, 0.55% non-protein nitrogen. 5 kg yielded 1.40 
gm adenine (picrate), 0.31 gm guanine, 0.62 gm histidine 
(dichloride), 9.55 gm arginine (nitrate), 25.36 gm choline 
(gold salt), 0.33 gm trigonelline (hydrochloride), and 0.80 
gm of an unidentifi ed base (from the lysine fraction; melting 
point 214ºC; platinum salt, melting point 235ºC; picrate, 
melting point 206-208ºC).

2077. Squirrell, W.J.; Laughland, J. 1932. Soybeans in 
Ontario. Ontario Department of Agriculture, Bulletin No. 
366. 16 p. April.
• Summary: Contents: Origin and importance. Description. 
Composition. Climatic adaptation. Rotation. Soil and 
soil preparation. Manures and fertilizers. Varieties. Seed 
selection. Inoculation. Harvesting. Threshing. Uses of 
the crop: Hay, as a soiling crop, ensilage, pasture, soil 
improvement, ripe seed, straw, soybean oil, meal, other 
products. What farmers think of soybeans (Extracts from 
reports by 21 men who have grown and fed the crop from 
the following places (mostly counties): Durham, Dundas, 
Brant, Elgin, Frontenac, Grenville, Halton, Hastings, Kent, 
Lambton, Middlesex, Oxford, Perth, Simcoe, Welland, 
Wellington).
 “Soybeans were fi rst tested in the experimental plots at 
the Ontario Agricultural College in 1893 and fi rst distributed 
for co-operative tests from the College to farmers in 1901.”
 “More than one hundred varieties of soybean have 
been tested for fodder and grain production by the Field 
Husbandry Department of the Ontario Agricultural College. 
Some of these varieties matured suffi ciently early to be 
successfully grown in Ontario. Many, however, are too late 
for the climatic conditions of the Province and do not even 
reach the best fodder conditions before the arrival of killing 
frost.”
 Two tables (p. 6-7) show the average results for 6 
years in testing 21 varieties of soybeans for fodder and for 
grain by the Department of Field Husbandry at the Ontario 
Agricultural College. In each table the varieties are sorted 
by descending yield of green fodder or grain [seed]. The 
varieties are: O.A.C. No. 211, Habaro No. 20405 (Wash. 
[Washington, DC]), Ito San Soja, Black Eyebrow (Jeffrey), 
North’s, Minnesota No. 167 (Minnesota Exp. Station), 
Manchu, Early Yellow (O.A.C. No. 111), Elton, Medium 
Green (O.A.C.), Mandarin, Chestnut, Tsurunoko, Oyaji, 
Shiro Kotsubu, Early Yellow, Black Ontario, Quebec No. 
92, Black Manchurian (Jeffrey), Brown, Ogema. For fodder, 
the “O.A.C. No. 211, which stands fi rst with an average 
yield of 10.16 tons of green fodder per acre for the 6-year 
period, is a plant selected strain, developed by the Ontario 
Agricultural College, from the Habaro variety and is the 
only variety of soybeans eligible for registration in Canada.” 
The plants were cut on Sept. 7. For grain/seed production 

Black Ontario has the highest average yield over the 6 years 
at 28.47 bushels/acre, followed by North’s (28.42), O.A.C. 
No. 211 (27.73), and Black Manchurian (Jeffrey; 27.12). The 
plants were cut for harvest between Sept. 23 and Oct. 9. The 
Black Ontario was received from a grower in the Manitoulin 
Island in 1924. It produces small, black grain and straw of 
medium length. “The O.A.C. No. 211 has proven to be the 
best general purpose soybean tested at the College.”
 “Soil improvement: The soybean like clovers and other 
legumes is able by means of bacteria on the roots to gather 
nitrogen from the air and leave it in the soil for the benefi t of 
crops that follow. It must be remembered, however, that the 
best results can only be obtained when the soybeans are well 
inoculated and some part of the plants left on the land. After 
a seed crop of soybeans there is considerable organic matter 
in the way of leaves and stubble to be turned under.”
 Soybean oil “is used in the manufacture of soaps, paints, 
rubber substitutes, printers ink and other articles. It is also 
used as a salad oil and as a substitute for butter and lard.”
 “In China and Japan soybeans are used in many ways as 
human food. The green pods, dried seed cakes, soy sauce and 
soybean milk, all have their place. In America soybean fl our 
is made into cakes, biscuits, muffi ns, and being low in starch 
it has a special place as a diabetic food.”
 The article contains 11 photos, including one of 2 horses 
pulling a rotary hoe, and fi elds of soybeans growing in Peel, 
Welland, Dundas, Kent, Middlesex, and Lincoln counties. 
Address: Dep. of Field Husbandry, Ontario Agricultural 
College, Guelph.

2078. Zlatarov, Asen. 1932. Gladuvashta Balgaria [The 
starving Bulgaria]. Narod (People) 21(98): May 3. [Bul]*
Address: Bulgaria.

2079. Cruz, Aurelio O.; West, Augustus P. 1932. 
Composition of Philippine soy beans and soy-bean oil. 
Philippine J. of Science 48(1):77-88. May. [32 ref]
• Summary: In 1930 the Philippines produced 4,218 tons 
of soybeans. In 1911 O.W. Barrett, Chief of the Division 
of Experiment Stations, Philippine Bureau of Agriculture, 
strongly encouraged the Philippine Agriculturist to “to take 
up soy bean culture in earnest.” But 20 years “after this 
advice was given we fi nd the Philippines are producing 
an annual yield of only a few thousand tons of soy beans 
although, as shown by experiments, this is a very suitable 
and appropriate crop for this country. With this idea in view,” 
in 1931 staff members of the Philippine Bureau of Science 
wrote various newspaper articles to popularize soybeans 
and gave a display of food products made from soy beans at 
carnival in Manila.
 A short survey of the nutritional factors of soy beans is 
given. The Philippine beans are rich in fats (20%), proteins 
(39.1%), and carbohydrates (24.96%). The oil had iodine 
value 128.4, saponifi cation value 193.3, unsaponifi able 
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matter 1.0%, unsaturated fatty acids (corrected) 81.5% 
(iodine value 151.3), saturated fatty acids (corrected) 
12.65%. The composition of the fatty acids is given as: 
(-)linolenic 2.1%, linoleic 53.0%, oleic 30.1%, palmitic 
8.9%, stearic 3.8%, and arachidic 0.6%. Address: Bureau of 
Science, Manila.

2080. J. of Home Economics. 1932. Charles Ford 
Langworthy, 1864-1932. 24(5):442-44. May.
• Summary: An excellent obituary. He made major 
contributions in the fi elds of nutrition and home economics.

2081. King, Li-Pin; Woo, Pink-Soung; Shih, Yuan-Kao. 
1932. La tenure en phosphore et en calcium du sang suivant 
l’alimentation, dans le nord e la China [Infl uence of diet on 
the content of blood phosphorus and calcium in Northern 
China]. Comptes Rendus des Seances de la Societe de 
Biologie 109(15):1373-75. May. (Chem. Abst. 26:4083). [2 
ref. Fre]
• Summary: “The extensive use of soy beans in the diet of 
the people throughout China, and especially in the north, 
resulting in high blood calcium and phosphorus, may 
account for the relative infrequency of rickets observed.” 
Experiments in this paper were conducted on rabbits. 
Address: Biology Section, Inst. of Biological Sciences, 
National Academy of Peking.

2082. Takata, Ryôhei. 1932. Shôyu jôzô no eiyôgaku-
teki kôsatsu. I. Shôyu-chû no vitamin B-1 [Nutritional 
investigation of shoyu brewing. I. Vitamin B-1 in shoyu]. 
Jozogaku Zasshi (J. of Brewing, Osaka) 10(5):355-60. May. 
[15 ref. Jap]
Address: Kôgaku-shi, Osaka Kôgyô Daigaku, Jôzôgaku 
Kyôshitsu, Osaka, Japan.

2083. Sherman, Henry Clapp. 1932. Chemistry of food and 
nutrition. 4th ed. Rewritten and enlarged. New York, NY: 
The Macmillan Co. xiii + 614 p. June. See p. 35. 21 cm. [10+ 
ref]
• Summary: An important, pioneering work in nutrition 
science. Mention of soybeans fi rst appears in this 4th edition 
in chapter III titled “Fats and Lipoids: Lipids,” on page 
35, where the author referred to studies by Ellis and Isbell 
(1926), and by Anderson and Mendel (1928), both soybeans 
and fat.
 Note 1. This is the earliest English-language document 
seen (Dec. 2020) that uses the word “lipoids” or “lipids” in 
connection with soybeans.
 On page 56 glycinin, a protein from the soy bean, is 
listed as a type of globulin, and its amino acid composition 
is given. Glutenin, a protein from wheat, is listed as a type of 
glutelin, and its amino acid composition is given.
 On page 68, the author defi nes a complete protein 
as “Maintaining life and providing for normal growth 

of the young when used as a sole protein food. Casein 
and lactalbumin of milk; ovalbumin and ovovitellin of 
egg; glycinin of soy bean; excelsin of Brazil nut; edestin, 
glutenin, and maize-glutelin of the cereal grains.” Partially 
incomplete proteins, which will maintain life but not support 
normal growth when fed as the sole protein, include gliadin 
of wheat, hordein of barley, and prolamin of rye. Incomplete 
proteins, which will neither maintain life nor support growth, 
include zein of corn and gelatin.
 On page 232 the author refers to a 1921 study by Johns 
and Finks (American Journal of Physiology, 55(4):455-61) 
titled “Studies in nutrition. V. The nutritive value of soy bean 
fl our as a supplement to wheat fl our.”
 Note: The National Union Catalog shows 4 editions 
of this book published in 1932, 1933, and 1935! The 1932 
edition is owned by the greatest number of libraries. Address: 
Mitchell Prof. of Chemistry, Columbia Univ., New York 
City.

2084. André, Emile; Hou, Kiawo (Hu, Chia-mo). 1932. Sur 
les lipoxydases des graines de Glycine soja (Sieb.) et de 
Phaseolus vulgaris (L.) [On the lipoxydases/lipoid oxidases 
in the seeds of Glycine soja (Sieb.) [soybeans] and Phaseolus 
vulgaris (L.) [common beans]]. Comptes Rendus des Seances 
de l’Academie des Sciences (Paris) 195(2):172-74. July 11. 
(Chem. Abst. 27:1378). [4 ref. Fre]
• Summary: Lipoxydase [lipoxidase or lipoid oxidase in 
English] is reported to affect soybean oil by increasing its 
density and acetyl value, and lowering its iodine value.

2085. Adolph, Wm. H.; Chen, Shen-Chao. 1932. The 
utilization of calcium in soy bean diets. J. of Nutrition 
5(4):379-85. July. [10 ref]
• Summary: “A dairy industry in China is essentially 
non-existent and at present is economically impossible. 
Moreover, the cost of raw milk, or of imported milk, either 
in tins or in the form of dried powder, is far beyond the reach 
of the average purse. The dangers of calcium of calcium 
defi ciency are somewhat mitigated by the fact that breast 
feeding is continued till the infant is three or four years old, 
but for the remainder of the growth period and for the entire 
period of adult maintenance the individual is dependent upon 
calcium derived from vegetable sources. A very considerable 
amount of this calcium is supplied by soy bean products. 
Soy bean curd (soy bean cheese) would seem to have fi lled, 
in part, the place which milk has occupied in the Occident. 
Recent years have seen an extended use of the closely related 
food product, soy bean milk, which has been successfully 
applied to infant feeding.”
 Using the method of metabolic balance in experiments 
with human subjects, the authors reported good utilization 
of the calcium in soybean curd. They also found cows’ milk 
and soya bean to be equally effective sources of calcium for 
Chinese adults. The attainment of a calcium equilibrium was 
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facilitated by increasing the protein intake. Address: Dep. of 
Chemistry, Yenching Univ., Peiping, China.

2086. Korigawa, K. 1932. Shihan miso-chû no gurutamin-
san [Glutamic acid content of commercial miso]. Jozogaku 
Zasshi (J. of Brewing, Osaka) 10(7):543. July. [1 ref. Jap]
Address: Osaka Kogyo Daigaku, Jozo-gaku Kyoshitsu, 
Takada Kenkyushitsu, Japan.

2087. Laird, Clinton N. 1932. Bean curd as a sole source of 
nourishment. Lingnan Science Journal 11(3):469. July.
• Summary: “In the period between 1921 and 1924 several 
experiments were conducted in which bean curd or to-fu, 
made from soya beans, was used as the food...” for rats. “The 
animals grew well, but in most cases developed intestinal 
trouble largely as a result of the absence of roughage. The 
does [females] died when about seven months old, but the 
bucks lived longer... There was no reproduction.”
 A “yellow dye is obtained by extracting with water the 
seeds of Gardenia jasminoides Ellis (or Gardenia fl orida 
Linn), which grows wild in this part of China. The dye has 
been used for staining bean curd and cakes for a long time, is 
mentioned in the Chinese Pharmacopoeia, and was used as a 
dye for cloth before synthetic dyestuffs were imported.”

2088. McHargue, J.S.; Roy, W.R.; Pelphrey, J.G. 1932. 
The iron, manganese, copper, zinc and iodine content of 
some important forage crops. J. of the American Society of 
Agronomy 24(7):562-65. July.
• Summary: The crops were soybean, sweet clover, alfalfa, 
bluegrass, corn stover and wheat straw. In ounces per ton 
of dry crop, soybean contained: iron 8.0, copper 0.26, 
manganese 3.9, and zinc 1.6. Address: Dep. of Chemistry, 
Kentucky Agric. Exp. Station, Lexington.

2089. Suzuki, Tsuneya. 1932. Miso jôzô-chû ni okeru gan 
chisso-butsu nakanzuku gurutamin-san no zôgen ni tsuite 
[The increase and decrease of nitrogenous substances, 
especially glutamic acid, during miso fermentation]. 
Jozogaku Zasshi (J. of Brewing, Osaka) 10(7):536-42. July. 
[8 ref. Jap]
Address: Kôgaku-shi, Japan.

2090. Wats, R.C.; Eyles, C.M.E. 1932. Some sources of 
vitamin C in India. II. Germinated pulses, tomatoes, mangoes 
and bananas. Indian J. of Medical Research 20(1):89-106. 
July. [3 ref]
• Summary: Furst (1912) was the fi rst to discover that 
germination endowed the various seeds with antiscorbitic 
properties. Six seeds were tested for their germinating 
capacities: chana or chick peas, peas, mung or green gram, 
urd or black gram, lobia (Vijna catjang), and soya bean. 
Under the procedure used, two of the seeds, lobia and soya 
bean, germinated very poorly, the radicles being hardly 

perceptible. Address: District Lab., Maymyo, Burma.

2091. Winokurov, S.I.; Palladina, L.I. 1932. Biochemistry 
of soya milk (Abstract). Nutrition Abstracts and Reviews 
2(1):30 (Abst. #85). July. Published in Russian in 1931. 
Title: Biochimiji sojevogo moloka. [Eng]
• Summary: “The protein of soya milk is digested as easily 
as that of cow’s milk or human milk, and more easily than 
egg or muscle protein. Soya milk contains more tryptophane 
than cow’s milk. It also contains the following enzymes: 
amylase, protease, peroxidase, catalase. Vitamin D is not 
present. The iron content is greater than that of cow’s milk. 
The soya milk used was made from Manchurian beans.” 
Address: Biochemistry Div., Inst. Research in Nutrition, 
Kharkov, USSR.

2092. Novopan Studiengesellschaft m.b.H. 1932. 
Improvements in the manufacture of bread for diabetics. 
British Patent 388,319. Application date (in UK): 15 Aug. 
1932. 2 p. Complete accepted: 23 Feb. 1933. Convention 
date (Germany): 24 Aug. 1931.
• Summary: This bread is made entirely from soybeans. 
“According to the present invention a well-baked and very 
wholesome bread poor in carbohydrates which is pre-
eminently suited for consumption by diabetics is obtained 
without having to use cereal fl our at all by grinding non-
disembittered [non-debittered] soya beans which have been 
de-oiled to the extent of about one half of the oil content, 
working up the ground product to dough without adding 
cereal fl our, and baking the dough in the usual manner but 
using about 11-12% more fermenting agent than is otherwise 
usual for making ordinary cereal bread. The partial de-oiling 
is effected by roughly grinding the non-disembittered and 
peeled [dehulled] beans, heating the ground mass to about 
70º C. and subjecting it to hydraulic pressure; this treatment 
frees the beans from about a half of their oil content. The 
compressed cakes obtained are ground and, as stated above, 
further worked. The dough is manipulated in the soft 
condition like dough made from wheat fl our. The higher 
quantity of fermenting agent, e.g. yeast, used according to 
the invention ensures a more intensive fermentation, with 
the surprising effect that a bread-like taste and satisfactory 
cutting properties are produced which hitherto could not be 
obtained when using soya beans.”
 An analysis of the baked product gave the following 
values:
 Moisture 47.1%
 Total albumin [protein] (N x 6.25) 24.3%
 Fat (Grossfi eld’s method) 8.1%
 Mineral substances (of which common salt amounts to 
0.8%) 3.9%
 Carbohydrates (starch, sugar; substances which reduce 
Fehling’s solution) 8.7%. Address: Urberach (Hessen), 
Germany.
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2093. Adolph, William H.; Kao, Hsueh-chung. 1932. 
Hemoglobin-building properties of soy bean products. 
Chinese J. of Physiology 6(3):257-63. Aug. [5 ref. Eng; chi]
• Summary: “Our attention was recently directed to a 
statement that soy bean cheese (soy bean curd) has been 
regarded by the Chinese as a cure for anemia... Examination 
of the mineral constituents of the soy bean, and also of soy 
bean cheese and soy bean milk, has revealed the fact that 
these materials all contain decided amounts of both copper 
and iron.”
 Soya-bean products had a curative action on rats 
rendered anemic by an exclusive diet of cows’ milk. 
Analyses of these products indicated an appreciable iron 
and copper content. The rate of recovery appeared to be 
approximately proportional to the iron and copper content of 
the ingested food, but it could not be said that the soya-bean 
products owed their curative activity to the presence of these 
metals.
 Note: Webster’s Dictionary defi nes anemia (derived 
from New Latin, via the Greek anaimia = bloodlessness), 
a word fi rst used in 1807, as “1a: a condition in which the 
blood is defi cient in red blood cells, in hemoglobin, or in 
total volume; b: Ischemia. 2: lack of vitality.” Address: Dep. 
of Chemistry, Yenching Univ., Peiping, China.

2094. Burlison, W.L.; Whalin, O.L. 1932. The production 
and utilization of soybeans and soybean products in the 
United States. J. of the American Society of Agronomy 
24(8):594-609. Aug.
• Summary: Contents: Introduction. Acreage. Yield per acre. 
Acreage harvested for beans. Acreage harvested for hay. 
Acreage harvested with livestock. Imports of certain soybean 
products. Production of important oils in the United States. 
Net imports of oils and fats into the United States. Import 
duties levied on soybeans and soybean products. Utilization 
of soybeans in United States. Soybean products. Summary.
 “Soybean acreage harvested for beans has expanded 
rapidly in the United States since 1925, reaching an 
estimated production of approximately 18,000,000 bushels 
for 1931. More than half of the acreage grown each year has 
been cut for hay. The acreage harvested with livestock has 
not shown any increase since 1927.
 “Imports of soybeans and soybean cake and meal have 
always been of minor importance. Soybean oil imports 
represented signifi cant quantities at the close of the World 
War, however, but have since diminished to negligible 
amounts as import duties have become effective. The imports 
of such competing oils as cocoanut and linseed have been of 
greatest importance.
 “Approximately one-fourth of the soybean oil being 
utilized in the United States is going into paints and 
varnishes, another one-fourth is fi nding its way to the soap 
kettle, nearly one-fi fth is being used in edible products, and 

about one-eighth is being consumed in linoleum and water-
proofi ng products. The number of commercial products 
being placed on the market that contain soybeans or soybean 
products is increasing rapidly. A most encouraging feature 
of soybean progress has been the research development in 
utilization of soybeans and soybean products within the 
last two years and the corresponding expansion in demand 
along commercial lines.” Contains numerous statistical 
tables illustrating these facts. Tables show: (1) Production 
of soybeans harvested for beans, selected states and the 
United States, 1924-31, 1,000 bushels. (2) Total equivalent 
solid acreage of soybeans, selected states and the United 
States, 1922-30, 1,000 acres. (3) Yield in bushels per acre. 
(4) Acreage of soybeans harvested for beans, selected states 
and the United States, 1922-31, 1,000 acres. (5) Acreage of 
soybeans harvested for hay, selected states and the United 
States, 1922-30, 1,000 acres. (6) Acreage of soybeans 
harvested with livestock, selected states and the United 
States, 192230, 1,000 acres. (7) Imports into United States of 
soybean oil, soybean meal and cake, and soybeans, 1915-31. 
(8) Domestic production of soybean oil and other oils and 
fats from domestic materials, 1916-30, 1,000 pounds. (9) Net 
imports of animal and vegetable oils and fats, with special 
reference to soybean oil and fi ve other kinds of vegetable 
oils, oil equivalent being used for imported materials, United 
States, 1916-30, 1,000 pounds. (10) Exports of soybean oil 
and other leading vegetable oils, United States, 1919-31, 
1,000 pounds. (11) Duties levied on soybean oil, soybean 
cake and meal, and soybeans by the tariffs of 1909, 1913, 
1921, 1922, and 1930. (12) How the 1929 and 1930 crops of 
soybeans were utilized in the United States. (13) Utilization 
of soybeans and soybean products in the United States, 1930 
crop. (14) List of soybean products produced in the United 
States.
 Table 13 (p. 607) “Utilization of soybeans and 
soybean products in the United States, 1930 crop.” The 
13,323,000 bushels of soybeans were used as follows: 
Crushed 4,800,000 bu, seed 4,623,000, feed 3,500,000, 
ground 400,000 (half used for feed and half for food). The 
37,200,000 lb of soybean oil was used as follows: Edible: 
Oleomargarine 750,000 lb, lard substitutes [shortening] 
500,000, other food products 4,750,000. Industrial uses: 
Paint and varnish 9,000,000 lb, soap kettle 8,500,000, 
linoleum and oil cloth 4,000,000, other 3,500,000. Increased 
stocks including oil equivalent 5,700,000. The 110,000 tons 
of soybean meal was used as follows: Commercial feeds 
89,100 tons, other feed 20,000, edible soy fl our 850, diabetic 
foods 50. The 100,000 tons of soybean meal was very small 
compared to its competing products: Cotton seed meal 
2,350,000 tons, and linseed oil meal 1,750,000.
 Table 14 (p. 608) “List of soybean products produced 
in the United States.” The accompanying text states that this 
list “does not pretend to be complete. Attention is called to 
the large number of food products actually being placed on 
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the market in the United States from soybeans at the present 
time. This list has grown rapidly during this last year.” The 
extensive list includes commercial food, feed, and industrial 
products derived from soybeans. Some products have brand 
names and others only generic names.
 “Food products–USA: Soybean fl our. Soybean meal 
fl our. Refi ned edible soybean oil. Soybean salad oil. 
Chocolate bars (30% soybean fl our). Cocoa (up to 60% 
soybean fl our). Sausages (up to 50% soybean fl our). Bread 
(7½% soybean fl our). Rolls (10% soybean fl our). Macaroni 
(20% soybean fl our). Soybean muffi ns. Soybean cookies. 
Soybean doughnuts. Vegetable shortening. Infant foods. 
Diabetic foods. Oleomargarine. Lard substitutes. Filled 
sweets. Soybean sprouts. Soybean cheese. Soybean milk. 
Soybean buns. Soybean ice cream [perhaps that served in 
Sept. 1930 in Illinois at the American Soybean Association’s 
annual meeting]. Soya cream biscuits. La Choy-soy sauce. 
Soyolk (fl our). Soy biscuits. Soy fl our. Vi-Zoy. Lektizoy. 
Zoy soup. Zoybeans (cooked beans). Bacon and Zoy beans. 
Zoy bouillon. Soy bean biscuit. Casein gluten fl our [meaning 
unclear]. Non-fat mayonnaise. Fatless spread. Fluffo.
 Canadian food products: Milqo (soy milk). Vi-Tone 
(chocolate). Soya fl our. Soyex-Malt-Cocoa drink. Soyex. 
Macaroni
 “Feed products: Cake or meal. Commercial feed. Dairy 
feed. Hog chow. Poultry chow. Dog chow. Chicken chowder. 
Steer fatena. Calf chow. Lay chow. Rabbit chow. 34% 
protein chow chow. 24% protein chow chow. Chick startena. 
Chicken fatena. Olelene. Grainola.
 “Industrial uses: Paint. Varnish. Enamels. Oil cloth. 
Linoleum. Printers ink. Glycerine. Celluloid. Lauxtex 
plastic wall coat. Lauxein waterproof soybean glue. 
Lauxein emulsifi er (all 3 made by I.F. Laucks, Inc., Seattle, 
Washington). Soap (liquid). Soap (potash). Core binders. 
Rubber substitutes.”
 Note 1. This is the earliest document seen (Nov. 2013) 
that mentions the following commercial soy products: La 
Choy-soy sauce (made in the USA). Soyex-Malt-Cocoa 
drink. Zoybeans (cooked soybeans). Lauxtex plastic wall 
coat. Lauxein waterproof soybean glue. Lauxein emulsifi er. 
All were on the market by late 1931.
 Note 2. This is the earliest English-language document 
seen (May 2020) that uses the term “vegetable shortening” to 
refer to shortening made without animal products. Address: 
Univ. of Illinois, Urbana.

2095. Baernstein, Harry D. 1932. The determination of 
methionine in proteins. J. of Biological Chemistry 97(3):663-
68. Sept. [12 ref]
• Summary: Methionine was discovered in 1921 by Mueller 
during his search for a growth-promoting factor found in 
some proteins. Table 1 (p. 666) shows the methionine content 
for various purifi ed sources, including edistin, casein, and 
purifi ed proteins supplied by Dr. R.A. Gortner and Dr. D.B. 

Jones. The latter include “Glycinin soy bean” (1.84%), 
arachin (0.54% [from peanuts]), Gelatin (0.97–from Swift), 
-Globulin adsuki bean (2.37%), casein (3.25%), beef 
muscle (3.66), and halibut muscle (3.98–the highest from 
Jones).
 Note: This is the earliest document seen (Dec. 2020) 
that contains the word "methionine" in connection with 
soy. Address: Lab. of Physiological Chemistry, Univ. of 
Wisconsin, Madison, WI.

2096. González, A. de J. 1932. Cultivo y utilizacion de la 
soya como forraje [Cultivation and use of the soybean as 
forage]. Revista de Agricultura, Comercio y Trabajo (Cuba) 
14(3):5-42. Sept. [12 ref. Spa]
• Summary: Contents: General considerations. Agricultural 
history of the uses of soya. Botanical characters. Varieties. 
The soil and its preparation. Legume bacteria. Inoculation. 
Importance of calcium. Planting soya. Fertilizers. Diseases 
and insects (lists many names in Spanish). Other pests. Yield. 
Threshing and warehouse rent. Soya and Sudan grass. Soya 
and chicharo de vaca. Utilization of the green forage. Making 
hay. Silage. Use of the seeds. Food for milk cows. Food for 
beef cattle. Food for hogs. Food for horses and mules. Food 
for barnyard fowl. Balanced rations. Chemical composition 
and digestibility. Summary.
 The paper is based in large part on fi ndings of 
experiment stations of the United States. Numerous tables 
show the return in seed for various varieties, chemical 
composition of seed of various varieties, chemical 
composition of soy hay (Mammoth variety), and digestible 
nutrients of soybeans in the various forms in which they are 
used for animal feed. A graph shows the digestible protein 
in soy cake as compared with other animal feeds. Address: 
Zootecnico, Section of Animal Industry.

2097. Peirier, J.C.; Nguyen, Kim Kinh. 1932. Analyse 
chimique d’un tuong-dau, sauce de soja [Chemical analysis 
of a sample of tuong-dau, Vietnamese soy sauce]. Annales de 
Medicine et de Pharmacie Coloniales 30:509-16. July/Sept. 
[Fre]
• Summary: Tuong-dau is a sweet soy sauce obtained by 
mixing glutinous rice (riz nêp in Vietnamese) with roasted 
soybeans. There does not exist, so far as we know, any 
analysis of tuong-dau.
 We will describe briefl y the preparation of tuong. It is 
made in two steps. First, you prepare the môc, or glutinous 
rice mold [koji]. After the glutinous rice is cooked, it is 
spread out and left overnight to allow mold to grow easily; it 
is stirred to activate this growth.
 The second step consists of roasting the soybeans, 
pulverizing them, then boiling them with a suffi cient amount 
of water. Address: 1. Pharmacist Lieutenant Colonel; 2. 
Indochinese Pharmacist.
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2098. Turk, Lloyd Mildon. 1932. The composition of 
soybean plants at various growth stages as related to their 
rate of decomposition and use as green manure. Missouri 
Agricultural Experiment Station, Research Bulletin No. 173. 
40 p. Sept. Based on his 1931 PhD thesis, Univ. of Missouri. 
[66 ref]
• Summary: This is an in-depth study of the decreased yield 
of wheat which results when wheat is planted after soybeans. 
The author found that “An increase in nitrates following the 
growth of soybeans should not be expected because of the 
carbonaceous nature of the root material, which stimulates 
biological activity, increasing the number of organisms 
which consume nitrate. The soil nitrates, however, are 
increased by incorporating the green parts of the plant, and, 
therefore, when soybeans are being grown for green manure, 
they should be burned under in the more immature stages of 
growth.” Address: Columbia, Missouri.

2099. Maillet, Marcel; Yeu, Lucie; Yeu, K. 1932. Le lait de 
soja dans l’alimentation des nourrissons [Soymilk in the 
feeding of infants]. Bulletin de la Societe de Pediatrie de 
Paris 30:488-98. Meeting of 18 Oct. 1932. [8 ref. Fre]
• Summary: A note concerning 100 observations. Contents: 
Introduction. 1. Soymilk: defi nition and method of 
preparation [from whole soybeans], physical characteristics, 
qualitative characteristics, quantitative composition (2 tables 
compare the nutritional composition of mother’s milk, 
cow’s milk and soymilk, and their mineral composition), in 
conclusion, method of administration, correction (A table 
shows that the fi nal product for infants contains: soymilk 
1 liter, sugar 50 gm, rice cream 50 gm, calcium carbonate 
1 gm, table salt (NaCl) 1.5 gm. In order to facilitate the 
absorption by the infants, we have malted this food. 1 liter of 
this preparation contains about 700 calories).
 2. Clinical results (p. 494): We observed 100 infants, 
separated into the following categories:
 22 convalescents with a satisfactory state of nutrition.
 59 presenting severe hypotrophy / nutritional dwarfi ng 
(hypotrophie prononcée).
 13 with malnutrition.
 5 infants with handicaps (débiles). 1 atrophic infant.
 24 were 1 to 4 months old.
 40 were 4 to 8 months old.
 17 were 8 to 12 months old.
 9 were 12 to 16 months old.
 10 were over 16 months old.
 Out of these groups:
 38 did not have digestive disorders.
 62 had various recurring subacute digestive disorders, 
resistant to the use of various milks or diets, meaning:
 30 with lumpy, foul-smelling stool;
 20 with mucous stool;
 5 with indigestion caused by cow’s milk;
 7 with very liquid stool, and clear intolerance to cow’s 

milk.
 1. Tolerance:
 Generally speaking, no matter the category, soymilk 
(lait de soja) is well accepted by infants of all ages. It was 
rejected in 11 out of 100 cases.
 It is generally tolerated well, and there were only 7 
cases in which there was total intolerance with aggravated 
digestive problems.
 2. Effect on digestive state:
 (a) Soymilk stool (selle de lait de soja)–First, we must 
note that when soymilk is administered, the infants’ stool has 
particular characteristics. It is darker than stool from cow’s 
milk; a greenish yellow, and light yellow in rare cases. It is 
homogeneous, and most often thick, but sometimes viscous 
or loose. We should note that even in the best cases, its smell 
is very strong and pervasive. There are rarely more than 3 
excretions in 24 hours, even in subjects with very loose stool.
 These excretions are often accompanied by a diaper 
rash (31 out of our 100 subjects), which is sometimes severe 
and resistant to both internal and external therapies; it is 
independent of the stool reaction.
 We thought the stool characteristics and resulting 
rash could be due to the cellulose found in the vegetable 
milk (lait végétal), which is why we tried to remove as 
much as possible through hulling and double fi ltering. The 
composition of the milk produced using this procedure 
is not noticeably different from the milk prepared with 
whole seeds, but the stools are better and diaper rash is less 
pronounced. However, the cellulose does not seem to be 
the only cause, and we are currently working to determine 
if the milk contains a certain amount of the toxic substance 
discovered in the seeds by Berczeller in Vienna.
 (b) We obtained the following results:
 1. 38 infants did not present digestive problems.
 In 37 cases, the stool remained normal with more or less 
pronounced characteristics of soybean stool.
 There were eight cases of diaper rash, sometimes 
severe. We should note that in some cases, after a relatively 
long period of time, the stool can change and become less 
homogeneous, or more foul-smelling, but without presenting 
signifi cantly pathological characteristics, and the infants’ 
weight continues to increase steadily...
 Page 498: General conclusions: In conclusion, 
soymilk is generally well accepted and tolerated by infants. 
Interestingly, it most often promotes satisfactory growth, 
both in normal infants and in those with dyspepsia. It is 
inconsistent in how it acts on digestive disorders: often it is 
benefi cial, but it also commonly has no effect. It only has 
a negative effect on digestive problems in rare cases. The 
effect of vegetable milk is above all noticeable in cases of 
intolerance to cow’s milk.
 In any case, soymilk seems to be appropriate only as a 
temporary replacement food, with limited applications.
 Translated by Elise Kruidenier, Seattle, Washington. 
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Address: Paris.

2100. Dittes, Frances L. 1932. Soy milk in infant feeding. 
Madison Survey (Madison, Tennessee) 14(37):146-47. Sept. 
28; 14(38):150-51. Oct. 5. [2 ref]
• Summary: “It is a fact defi nitely proved on many 
occasions, that for the normal baby, good breast milk from a 
healthy mother supplies the type of food, both as to quantity 
and quality, best suited to develop the ideal infant.”
 Two facts about breast milk stand out prominently: 
“First, breast milk protein, by its lack of buffer and formation 
of fl occulent soft curd, favors both rapid and effi cient gastric 
and intestinal digestion; and secondly, the protein, or element 
of growth, of breast milk contains the kind and amount of 
amino-acids best suited to the infant’s growth.”
 “As a substitute for breast milk, when artifi cial feeding 
is necessary, cow’s milk has long been recognized as the 
best. There are, however, conditions under which cow’s milk 
may be undesirable, particularly since animals are becoming 
more and more diseased. Science is showing that a milk 
made from the soy bean is a splendid substitute for mother’s 
milk. (To be continued).”
 Part 2 (Oct. 5, p. 150-51): Two tables compare the 
composition of cow’s milk, soy milk, and mother’s milk. 
Mother’s milk has 1.5% protein, soy milk 3.3%, cow’s milk 
4.94%. “The salts in cow’s milk are chiefl y phosphates, 
which absorb or buffer hydrochloric acid.” Mother’s milk is 
the lowest in salts (minerals), with soy milk in the middle. 
“Since soy milk contains less salts than cow’s milk, it 
requires less secretion of gastric hydrochloric. According 
to Fisher [sic, Fischer 1914], soy milk gives a much fi ner 
fl occulent curd in the stomach than cow’s milk and by its 
lack of buffer action forms both rapid and effi cient gastric 
and intestinal digestion. Its period of stay in the stomach 
is shorter. Its ingestion results in a shorter period of gastric 
secretion. The peristaltic motion of the stomach is less after 
the ingestion of soy milk than in the case of cow’s milk. 
These qualities make the soy milk more desirable as a food 
for delicate infants than is cow’s milk.”
 “The protein of the soy milk has been shown by 
authorities to contain fi ve of the essential amino-acids 
necessary for complete nutrition for infants, cystine being the 
absent amino acid.”
 “Soy milk is produced at a cost of one-fi fth that of 
cow’s milk, besides being free from disease bacteria such 
as tuberculosis, typhoid fever, etc. This food product may 
be found so practical, economical, and adequate that it will 
save the lives of many infants, particularly in cases where 
the use of cow’s milk is not advisable, and in sections where 
cow’s milk is unsafe for use.” Address: Madison College, 
Tennessee.

2101. Galley, H.W. 1932. Soybean: seems almost perfect 
food: Recent association meeting is revelation to people who 

think of bean as basis of stock feed. Staley Journal (Decatur, 
Illinois). Oct. p. 9-10.
• Summary: “When the American Soybean Association held 
a meeting in Washington recently, H.W. Galley, our oil sales 
manager, was one of those attending. Although he has been 
in the oil business for many years, and has made a study 
of the soybean and its history and possibilities, he found 
many surprising things in the exhibit of soybean products. 
That Journal readers may know some of the things being 
done with this rather recently imported bean, Mr. Galley has 
written an interesting account of the Washington meeting, 
which follows:
 “History of Beans: Never before in the history of the 
world has the science of chemistry held such a high place in 
the development of the resources of a nation. Mother Nature 
has given us this year an abundance of things to eat, but there 
is ever ahead of us the specter of a shortage of food. We still 
ponder over the old Bible adage of ‘Seven years of plenty 
and seven years of famine.’
 “Unveiling the secrets of the Orientals, the scientists 
of today are carefully working out plans to utilize the ‘Staff 
of Life’ which has sustained the Chinese nation through ten 
thousand years of history. Their bread, meat and eggs has 
been the soybean.
 “Little known in the western hemisphere until within 
the past few years, the lowly soybean is now heralded as 
the ‘food of the future.’ Containing some of all the known 
vitamins, it is the one food that can nourish man and keep 
him in a healthy and vigorous condition.
 “The soybean is a leguminous plant, with the faculty 
of gathering nitrogen from the atmosphere and storing it in 
the soil, thus enabling the farmer to grow it year after year 
in the same ground. Some of the crop is cut for hay before 
maturing to the bean stage, but the threshing of the beans 
is growing in the midwestern states to a volume which has 
placed it as one of the important crops of Illinois, Iowa, 
Indiana and Missouri. The acreage in the South is also very 
large, and in fact the soybean is now grown in forty-four 
states of the Union.
 “Its Food Value: The soybean is packed with energy. Its 
protein value is three times that of wheat. Its fat equals the 
average of meat but is more easily digested than animal fat. 
It contains 2,100 calories per pound.
 “From the soybean are made milk, butter and cheese, 
beef substitutes, bouillon cubes, gravies, sauces, coffee 
substitutes, breakfast foods, diabetic foods, infant foods, 
macaroni, crackers, salad oils and fl our. The fl our is used in 
bread, cake, biscuits or muffi ns. The oil is used in margarine, 
salad dressings and mayonnaise. Even the oil is high in food 
value, being easily digested and almost totally assimilated by 
the digestive tract.
 “Recently the American Soybean Association held a 
meeting in Washington, D.C., where the most interesting 
exhibit of soybean products was on display, This comprised 
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those of domestic production as well as the oriental products. 
Long tables were fi lled with hundreds of jars containing the 
various forms of meat and egg substitutes, soup socks, baked 
and roasted beans, and everything comprising a full diet 
down to desserts and confections.
 “The bakery section was most interesting, showing 
various cakes, such as pound, wine, angel food, layer and 
sponge cakes. Cookies and crackers of every style were 
made of soybean fl our. One interesting item was a luscious 
pumpkin pie, the crust made of soybean fl our and oil and the 
fi lling of pumpkin and soybean milk, just as tasty as the best 
that Grandmother ever baked.
 “Milk Pleasant Flavor: The soybean milk has a pleasant 
fl avor, and is equally as nourishing as cow’s milk. The 
medical association has found it to be better than cow’s milk 
in infant feeding [sic].
 “It is the universal milk used in China and Japan. Cream 
accumulates in the milk upon standing the same as in cows 
milk.” Note: Soymilk is rarely used in Japan; cream does not 
accumulate on top of soy milk.
 “Delicious cheese was on hand [tofu] and had a very 
tasty fl avor. Buttermilk was sampled by the visitors and 
unanimously declared to be good.
 “There were samples of spaghetti, macaroni and noodles 
all made from soybean fl our. In this form usually 25% of 
soybean fl our is used with other fl ours. Baby foods were on 
hand in dry form and liquids. Chocolate drinks are made of 
ground soybeans, chocolate and soybean milk and cream. Ice 
cream was served made from soybeans.
 “The chemists, the agronomists and the medical men 
have merged their interests in research and development of 
further uses of the soybean and its products. Henry Ford has 
10,000 acres of soybeans under cultivation in Michigan, and 
has built a large laboratory to make, as he predicts, a means 
of wiping out hunger on the earth. Just as he forecast the 
replacing of the horse by the automobile, he now expects to 
replace the cow with the soybean.
 “The feeding of infants to develop a better race is being 
closely studied by the medical men. Combined with soybean 
products they are experimenting in conveying to the human 
system the necessary minerals and chemicals necessary to 
perfect the human body and relieve it of many of its ills.
 “Experiments: As an example of this, one sanitarium 
has 75 children with goiter tendency under observation 
and has achieved outstanding results in introducing iodine 
to these children in a very novel way. Chickens were fed a 
ration containing seaweed and fi sh meal, both of which are 
known to have a high iodine content, and the droppings were 
used to fertilize the lettuce and spinach beds to introduce the 
iodine into the plants. Chemical analysis showed these green 
vegetables to contain iodine in suffi cient quantity to improve 
the goiter condition in the children. When such experiments 
as these are made, is it any wonder that the scientists of 
today look to a perfect food as a benefi t to the human race.”

 “It is assuring to know that such a food has been found. 
Through education of the consuming public, we expect to 
see the soybean in this country raised front its former lowly 
stage as a mere fertilizing agent of the soil to a high pedestal 
where it will be regarded as the ideal means of nourishing 
the human race in appetizing and pleasing forms of food.” 
Address: Oil sales manager, A.E. Staley Mfg. Co., Decatur, 
Illinois.

2102. Ishimaru, Yoshio; Kodama, Renichi. 1932. Miso 
no seibun, tokuni sono yushi ni tsuite (yohô) [On the 
components of miso, especially its lipids (prediction 
or forecast)]. Jozogaku Zasshi (J. of Brewing, Osaka) 
10(10):803-05. Oct. [Jap]

2103. Lothrope, Leon. 1932. Soya beans. Alleged cause 
of war in Manchuria and soft pork in Ontario, interest in 
Western Canada now centres around growing them on 
prairies. Their strong points and weaknesses are recorded 
herein. Nor’-West Farmer and Farm & Home (Canada) 
51(18):8-9, 29. Oct.
• Summary: Discusses the possibilities of the soybean crop 
in western Canada, the value and importance of soybeans 
in various countries, their uses, amount of production in the 
United States, and the prices which might be expected if 
soybeans are grown in western Canada.
 “There was something over a million pounds of soya 
bean oil imported into Western Canada last year which is 
about 35 tank carloads. It is largely used in the manufacture 
of soaps, shortening and salad oil. Contrary to popular 
opinion, only very small amounts are utilized in paints 
and varnishes, due to its slow drying qualities and lack of 
hardness...
 “It is not surprising, then, that when the National 
Government in Great Britain imposed a ten per cent tariff 
on soya bean oil, cake and meal imported from foreign 
countries, and they are without duty from Empire countries, 
that the industries affected would look around for new 
sources of supply. Nor is it surprising that Canadian railroad 
offi cials and other business interests would evince some 
enthusiasm in the establishing of a new industry in Canada 
that has such potentialities as to cause a war in Manchuria 
and to be directly responsible for placing the Japanese 
Merchant Marine in third place among the nations. If Canada 
could ‘horn in’ on such an industry it should be all to the 
good.
 “This accounts for the visit of a member of the Corn 
Exchange, of Liverpool, to Canada in recent months whose 
fi rm deals in soya beans and soya bean products, and owns 
large warehouses along the South Manchuria Railway. His 
visit was for the express purpose of seeing if Canada could 
supply soya beans for the European trade.”
 “The Manitoba Agricultural College commenced work 
with soya beans fi fteen years ago [about 1917]. Professor 
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Southworth, who is now in England, developed a strain 
of Ogema [Ogemaw], known as Manitoba Brown, that 
consistently ripens seed at the College and in several other 
parts of the West where they have been grown. The only 
other strain that has shown much promise in the Prairie 
Provinces are selections of Wisconsin Black. Some success 
has been obtained with this latter variety at the Dominion 
Experimental Farm, Brandon [Manitoba] and by Don Bark of 
the C.P.R. [Canadian Pacifi c Railway] Demonstration Farm 
at Brooks, Alta. [Alberta; Brooks is a town located 100 miles 
southeast of Calgary]. The three stations mentioned above 
are the only ones that report at all favorably on this crop 
and we have had communications from most government 
institutions in the West... The returns received from the 
three Dominion Experimental stations in British Columbia 
are neither more nor less encouraging than from the Prairie 
Provinces.
 “Dr. McRostie of the Manitoba Agricultural College, 
who was formerly in charge of all the forage crop work for 
Dominion Experimental Farms system, has probably done 
as much on the growing of soya beans as anyone, states 
that ‘fi fteen bushels to the acre is a reasonably good yield 
to expect under fi eld conditions in Manitoba with the early 
varieties so far developed.’”
 “A World Crop: The best argument in favor of 
endeavoring to grow soya beans in Western Canada lies 
in the fact that it is a world crop and if we can grow it in 
competition with the world as we do wheat it is worth trying 
as it will give us greater diversifi cation. The Agricultural 
Section of the Winnipeg Board of Trade is making 
arrangements to distribute small amount of soya bean seed to 
different districts in the Province of Manitoba. They hope to 
have in 100 acres next year for a trial. Mostly home grown 
seed of the black and brown types will be used.”
 A photo shows 5 products that contain soya bean oil or 
meal, including Vi-Tone Malt Chocolate Flavor, Domestic 
brand Shortening (purely vegetable), MacDowell’s Soy Bean 
Flour (Brockville, Ontario), Pearl White Naptha [Naphtha] 
Soap, and Jif Flaked Soap.
 Note 1. This is the earliest English-language document 
seen (March 2000) that uses the word “shortening” to refer to 
such a product made from soy oil.
 Note 2. This is the earliest document seen (June 2019) 
that mentions the soybean variety Manitoba Brown. Address: 
Canada.

2104. Product Name:  Soybean Flour (Specially Prepared 
for Diabetics).
Manufacturer’s Name:  MacDowell Brothers.
Manufacturer’s Address:  P.O. Box 141, Brockville, ONT, 
Canada. Plant also at Ogdensburg, New York.
Date of Introduction:  1932 October.
Wt/Vol., Packaging, Price:  Paperboard box.
How Stored:  Shelf stable.

New Product–Documentation:  Leon Lothrope. 1932. 
Nor’-West Farmer and Farm & Home (Canada). Oct. p. 
8. “Soya beans.” A photo titled “Products that contain 
soya bean oil or meal” shows a box of “MacDowell’s Soy 
Bean Flour. Specially prepared for Diabetic and other 
Carbohydrate Restricted Diets.” Made by MacDowell Bros., 
Brockville, ONT.
 U.S. Bureau of Chemistry and Soils. Food Research 
Div., 1936. Partial list of manufacturers of soybean fl our.
 L.B. Breedlove. 1936. Chicago J. of Commerce and La 
Salle Street Journal. June 25. p. 14. “Soy bean–The magic 
plant. Article XI.” “MacDowell Bros., Brookville, Ont., 
Canada: Soy bean fl our.”
 International Inst. of Agriculture. 1936. Le Soja dans 
le Monde [The Soybean in the World]. See: Manufacturers 
of edible soy products. p. 206. Lists the company as 
MacDowell Bros. in Brookville [sic, Brockville], Ont. Soy 
fl our.
 Soybean Blue Book. 1949. p. 100. Under “Soy fl our, 
fl akes and grits.” “Brockville, Ontario, Canada–MacDowell 
Brothers. Plant also at Ogdensburg, New York. Soybean fl our 
specially processed for diabetics.”

2105. Nottbohm, F.E.; Mayer, F. 1932. Unterscheidung von 
Lecithin-Praeparaten tierischer und pfl anzlicher Herkunft 
[Differentiation of lecithin preparations of animal and plant 
origin]. Chemiker-Zeitung 56(89):881-82. Nov. 5. [4 ref. 
Ger]
• Summary: The authors determined the nitrogen, 
phosphorus, and choline content in various samples of 
commercial soybean phosphatides. They showed that the 
value of the phosphatide content depended on which of these 
it was calculated from. The exact quantitative determination 
is complicated by that fact that the phosphorus of soybeans 
is distributed among phytins, nucleic compounds including 
phosphoproteins and nucleic acid derivatives, inorganic 
salts, and phosphatides. They found that lecithin constituted 
about 38%; no choline was present in the remaining fraction. 
Address: Hansa Muehle, Hamburg.

2106. La Sierra Industries. 1932. Soy bean (Ad). Los Angeles 
Times. Nov. 6. p. J20.
• Summary: This small, square ad reads: “One of the most 
perfect foods on the market today. Perfect in protein and 
practically free from starch, with an Alkaline Reaction.
 “Soy bean products are offered in twelve different 
varieties: Soy-Co Breakfast Beverage [soy coffee], Soy Milk, 
Cheese [tofu], Butter, Bologna, Loaf, Spread, and Others.
 “On sale at health food stores. Manufactured by the 
La Sierra Industries. ‘Packers of superior foods.’” Address: 
Arlington, California.

2107. Katsunuma, Seizo; Nakamura, Hirosi. 1932. Iron 
distribution in the earlier stages of growth of soja and in 
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chick embryo. Nagoya J. of Medical Science (The) 6(3):107-
12. Nov. 20. [2 ref. Eng; jap]
• Summary: The tegument and embryo of soya-bean 
contained much, and the cotyledon little, iron. During 
sprouting the largest amount of iron was found in the root, 
most being in the lower and least in the middle portion. 
During the development of hen’s eggs the iron content of 
the embryo increases 20 times at the expense of iron in other 
portions.

2108. Woodworth, C.M. 1932. Genetics and breeding 
in the improvement of the soybean. Illinois Agricultural 
Experiment Station, Bulletin No. 384. p. 297-404. Nov. [63 
ref]
• Summary: Contents: Introduction. Description of the 
plant. Method of reproduction: Extent of natural crossing in 
soybeans, method of making crosses artifi cially. Inheritance 
in soybeans: Seed characters, plant characters, list of genes 
in soybeans, linked characters in soybeans. Variation in 
soybeans. Selection as a method of breeding: Composition 
of varieties, natural purifying method of selection, pedigree 
selection method, mass selection method. Cross-fertilization 
or hybridization as a method of breeding. Breeding for 
special features: Oil and protein content, quality of oil, 
resistance to disease, yield of seed. Summary.
 Figures 13 and 14 (p. 332) show determinate (recessive) 
and indeterminate (dominant) types of growth and pod-
bearing habit in soybean plants. These are discussed under 
“Pod-bearing habit” (p. 333). “The pod-bearing habit is an 
important factor in yield of seed.”
 Note: In a 1956 speech titled “Sixty years of soybeans in 
Illinois,” W.L. Burlison said: “This bulletin is considered a 
classic today.” Address: Chief in Plant Genetics.

2109. Weiss, Franz Josef. 1932. Die Sojabohne: ihre 
Eigenschaften und ihre Verwendung [The soybean: 
its properties and its use]. Drogisten-Zeitung (Vienna) 
47(23):358-60. Dec. 15. [Ger]
• Summary: This long, general article has the following 
contents: Introduction (mentions Edelsoja StrongBread 
{Edelsoja-Starkbrot} which contains 10% soy fl our 
{Sojamehl}, the soybean has been known in Japan and China 
for thousands of years, scientifi c name Soja hispida, and 
the wild soybean is Glycine soja. It grows well in southern 
Europe since acclimatized varieties require a mild climate 
and a warm autumn). Chemical composition (a rich source 
of protein and oil). The soybean as a food: Fermented foods 
(Sojakaese {fermented tofu} is fermented with the mold 
Aspergillus oryzae, Soja-Sauce (soy sauce or Sho-ju), fl our-
like products (Sojamehl is soy fl our which is very low in 
carbohydrates and so is good for diabetic diets; a Frankfurt 
fi rm, Soyama, makes Soyama-Kraftmehl, which is good for 
use in baked goods), milk-like products (Sojamilch, regular 
and condensed), meatlike products (from Aguma), soy oil 

(Sojaoel); in 1923 Manchuria produced 3.5 million metric 
tons, rising to 5.5 million metric tons [tonnes] in 1930. 
Soybeans as well as soy oil and presscake are exported 
from Manchuria to Europe. The main export harbors are 
Dairen and Vladivostok. The export statistics are given. 
In 1929 Japan exported 550,000 tonnes to Europe and the 
USA exported 200,000 tonnes to Europe. Some soybeans 
were also exported from the Netherlands Indies [today’s 
Indonesia]. England and Germany are the main importing 
countries. The chemical constants of soybean oil are given. 
Its uses include in foods (mayonnaise), and for technical 
and industrial purposes. As a semi-drying oil it can be used 
as a partial substitute for linseed oil in lacquers, varnishes, 
and linoleum. In England it is used mainly to make soaps). 
Address: PhD (Dr. phil. et rer. pol.).

2110. Robertson, R. Gildea. 1932. Flour from the soya bean 
(Letter to the editor). Times (London). Dec. 19. p. 18, col. 6.
• Summary: The writer asks why, in the midst of this great 
Depression, are the British not using soya fl our. “A few years 
ago Dr. Laszlo Berczeller succeeded in producing from the 
soya bean a digestible fl our, both palatable and nutritive 
for the Western races.” One table shows the chemical 
composition of Dr. Berczeller’s fl our compared with that of 
wheat, oatmeal and rye fl our. His soya fl our contains: 8.97% 
water, 41.50% protein, 20.36% fat, 3.92% ash, and 470 
calories per 100 gm. “From these fi gures it will be seen that 
the soya fl our contains about four times as much protein as 
the cereals and nearly twice as much fat as the legume fl our.”
 A second table shows the cost of 2 lb of digestible 
protein in Germany in 1930 from various sources: Soya 
beans, 8 pence [there are 12 pence per shilling]; beef, 15 
shillings; eggs, 21 shillings; milk, 7 shillings and 6 pence; 
wheat fl our, 4 shillings. The writer urges the national 
government to supply soya fl our to the unemployed this 
winter. Address: Ashtead, Surrey.

2111. Good Health (Battle Creek, Michigan). 1932. The 
soybean an excellent source of food lime [calcium]. 
67(12):20-21. Dec. [1 ref]
• Summary: A summary of an article titled “The utilization 
of calcium in soy bean diets” by Adolph and Chen, published 
in the Journal of Nutrition (July 1932, p. 379-85).

Good Health adds: “Soybeans are now turned into about 
fi fty products in America; while in the Orient two hundred 
and fi fty products are made of them.”

2112. Rittinger, Fred R.; Dembo, Leon H. 1932. Soy bean 
(vegetable) milk in infant feeding. Preliminary report. 
American J. of Diseases of Children 44(6):1221-38. Dec. [18 
ref]
• Summary: Fifty infants fed on soy bean milk for more 
than a year grew well and remained healthy. This infl uential 
article begins with a review of the literature on feeding soy 
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and other vegetable milks to infants. “In recent years great 
interest in the study and use of soy bean preparations has 
been manifested throughout the world. Prominent forces in 
this country are the Bureau of Home Economics and W.J. 
Morse of the United States Department of Agriculture. Von 
Noorden in Germany, Ducceschi in Italy and Berczeller in 
Vienna [Austria] are giving their support to the use of the soy 
bean as a source of food.”
 The authors then discuss: The nutritional composition 
of the soy bean, soy bean milk powder as an exclusive food 
for animals, preparation of soy bean milk fl our (dried soy 
milk) and its composition, their clinical study. Numerous 
growth curves are given for infants fed breast milk, soybean 
milk, and cow’s milk. The babies fed on soy bean milk alone 
(plus daily doses of 4 cc cod liver oil and adequate amounts 
of orange juice) had normal growth curves (i.e. parallel the 
Holt line). The general health and condition of these babies 
was good and their resistance to infection was on a par 
with milk-fed babies. The fat, protein, and vitamin contents 
of the soy milk are approximately equal to those of cow’s 
milk. “The stool fl ora resembles that of the normal, breast-
fed baby. The economic features (mass production and low 
cost) are especially signifi cant in a consideration of soy bean 
milk as an infant food. It compares favorably with the milk 
of animals from the standpoint of nutritional availability 
and biologic value. An additional 100 babies are at present 
under observation on a diet of soy bean milk, either as a 
complement to breast milk or as an exclusive food.” Address: 
Pediatric Service, St. Ann’s Hospital, Cleveland, Ohio.

2113. Sakurai, Yoshito. 1932. Miso no seibun. I. Shibô 
no ippan seijô ni tsuite [The constituents of miso. I. On 
the general properties of the oils]. Nippon Nogeikagaku 
Kaishi (J. of the Agricultural Chemical Society of Japan) 
8(12):1312-13. (Chem. Abst. 27:1059). [Jap]
• Summary: English version not available.

2114. Stewart, C.L.; Burlison, W.L.; Norton, L.J.; Whalin, 
O.L. 1932. Supply and marketing of soybeans and soybean 
products. Illinois Agricultural Experiment Station, Bulletin 
No. 386. p. 425-544. Dec. [34 ref]
• Summary: Loaded with statistics, graphs, tables, maps, and 
photos, this is one of the best reports on soybeans in America 
published to date. Contents: Introduction. The supply of 
soybeans and soybean products: Domestic production 
of soybeans, production of soybeans in Illinois, soybean 
varieties in Illinois, costs and returns in producing soybeans, 
imports of soybeans and soybean products (soybeans, 
soybean oil meal and cake, soybean oil, net imports, 
exports including reexports, export-import balance), import 
duties levied on soybeans and soybean products, supply of 
soybean oil and competing oils and fats. Consumption of 
soybeans and soybean products: Disposition of the domestic 
crop, utilization as beans, utilization of soybean oil meal, 

utilization of soybean oil (in food and industrial products), 
methods of processing soybeans for consumption (expeller, 
hydraulic press, solvent extraction), competition from other 
oils, distribution of gathered soybeans by uses. Practices 
in marketing soybeans and soybean products: Sources of 
market information, time of movement, varieties marketed 
in different sections of Illinois, selling soybeans for seed, 
selling soybeans for industrial uses (the Peoria Plan of 
1928-29, Grange League Federation Exchange of Ithaca, 
New York, the Soybean Marketing Association of Illinois 
formed in Oct. 1929 {p. 490-91}), selling soybean oil and 
oil meal (National Soybean Oil Manufacturers Association 
of Chicago). Elements of cost in marketing soybeans: 
Marketing mill beans, processing beans, marketing seed 
beans, exporting beans. The inspection system and soybean 
grades. Special considerations applying to the valuation of 
soybeans and soybean products: Use-values of soybeans and 
soybean products in feeding, derivative products as factors 
in the market valuation of soybeans. Prices of soybeans and 
soybean products: Prices of seed beans, prices of soybean 
oil, prices of soybean oil meal, use as affected by prices. 
Meeting the price risks in marketing. International trade in 
soybeans and soybean products. Summary. Literature cited. 
Sources of data.
 “In Manchuria in 1930 there were 13 districts in which 
over 40% of the crop land was devoted to soybeans, the 
highest proportion being 65%. The proportions for the 
three Manchurian provinces as units were as follows: Kirin 
(eastern) 33.2%; Hailungkiang [Heilungkiang] (northern) 
30.7%; and Liaoning (southern) 22%.” Some soybeans were 
grown in Inner Mongolia.
 Illinois was the largest soybean producer in 1924, 
followed by North Carolina, Missouri, and Indiana. “Few 
soybeans were grown in Illinois previous to 1890, when 
J.C. Utter of Mt. Carmel, Wabash county, began production 
of this crop. Frank Hurrelbrink of Taylorville, Christian 
county, known because of his work with the Hurrelbrink 
variety of soybean, started his work in 1897. He has grown 
soybeans continuously since that time, experimenting with 
many varieties. C.A. Rowe and his father, of Jacksonville, 
Morgan county, grew soybeans about 1899. Somewhat 
earlier than this the late Ralph Allen of Delavan, Tazewell 
county, became interested in soybeans and furnished seed 
beans to Illinois farmers as well as to interested persons 
in other states, in Hawaii, and in Alaska. C.L. Meharry of 
Attica, Indiana, who owns a large tract of land near Tolono, 
Champaign county, Illinois, has been an active soybean 
grower since 1909. The year following the Meharry venture, 
John T. Smith, also near Tolono, began to grow soybeans 
on a very limited scale, and in 1921 undertook active 
production. During the last decade soybeans have become an 
increasingly popular crop on Illinois farms.”
 Of the 1915 U.S. soybean crop, 52% of the entire crop 
acreage was used for hay, 15% was grazed, 4% was plowed 
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under, and only 29% was harvested for beans; 18.2% was 
used for seed, 0.9% for human food, and 9.9% as beans for 
feed.
 In 1930 some 11,975,000 bushels of soybeans were 
gathered or harvested in the U.S. Of these soybeans, 40.1% 
were crushed, 33.6% were used as seed, 23.0% were used 
whole directly as feed, 1.7% were ground and used as feed, 
and 1.7% were ground and used as food.
 From the soybeans crushed in 1930, some 37,200,000 
lb of soybean oil were produced. Its four main uses were: 
(1) Paint and other industries: Paint and varnish 24.2% of 
the total oil, linoleum and oil cloth 10.8%, other uses 9.4. 
(2) Soap kettle 22.8%. (3) Edible uses: Oleomargarine 
2.0%, lard substitutes 1.3%, other food products 12.8%. (4) 
Increased stocks including oil equivalent 16.7%.
 In 1930 some 110,000 tons of soybean meal resulted 
from crushing. Of this, 76.5% was used in commercial 
feeds, 13.6% in other feeds, 0.8% as soybean fl our for food, 
0.045% as infant and diabetic foods, and 9.0% as other uses 
including glue.
 Page 460 lists the types and brand names of many 
commercial soybean food, feed, and industrial products. 
Consumption of soybeans as foods has increased appreciably 
since 1930. U.S. food products include chocolate bars 
(30% soybean fl our), cocoa (up to 60% soybean fl our), 
sausages (up to 50% soybean fl our), bread (7½% soybean 
fl our), soybean cheese, soybean milk, soybean ice cream, 
Soya Cream Biscuits, La Choy Soy Sauce, Soyolk (fl our), 
V-Zoy, Lektizoy, Zoy Soup, Zoybeans (cooked soybeans), 
Bacon and Zoy Beans, Zoy Bouillon, Soy Bean Biscuit, 
etc. Canadian food products are: Milqo (soy milk), Vi-tone 
(chocolate), Soya Flour, Soyex-Malt-Cocoa Drink, Soyex, 
Macaroni.
 “In the foreign trade of the United States imports of 
soybean oil have appeared since 1910 and of soybeans since 
1914. The United States exported domestic soybeans to 
Europe in quantity for the fi rst time during the fall of 1931, 
more than 2 million bushels being shipped from the 1931 
crop.” Address: 1, 3-4. Dep. of Agricultural Economics; 2. 
Dep. of Agronomy. All: Univ. of Illinois.

2115. Stewart, C.L.; Burlison, W.L.; Norton, L.J.; Whalin, 
O.L. 1932. Supply and marketing of soybeans and soybean 
products: Tables 20-49 (Document part). Illinois Agricultural 
Experiment Station, Bulletin No. 386. p. 425-544. Dec.
• Summary: Tables show: (20) Total industrial utilization 
of soybean oil and percentages used in specifi ed industries, 
United States, 1916-1931. The total pounds used rose from 
143.34 million in 1916 to a peak of 335.44 million in 1918, 
then fell to a low of 7.53 million in 1924, rising slowly to 
35.50 million in 1931. In 1917 (the peak year) soybean oil 
comprised 10.3% of all oils used in soap industry. In 1918 it 
comprised 4.6% of all oils used in the lard-substitute industry 
and 2.6% of all oils used in the margarin industry.

 (21) Iodin [iodine] numbers, saponifi cation numbers, 
acid numbers, and uses of oils and fats (p. 471). Values are 
given for: Chinese tung or wood oil, coconut oil, corn oil, 
cottonseed oil, fi sh oil, linseed oil, palm oil, palm kernel oil, 
peanut oil, soybean oil, tallow, whale oil. For soybean oil: 
Iodin number 124-148. Saponifi cation number 189-194. Acid 
number 2-7. Uses: “Considerable quantities go into paint, 
varnish, enamel, linoleum, and waterproofi ng products. Used 
in soaps. Utilized in a large variety of food products. Used in 
core oils.”
 (22) Utilization of soybeans and soybean products by 
amounts, United States, 1930 crop: Beans (bushels)–Feed, 
seed, ground (for food {200,000 bu}, for feed), crushed, 
total (11.975 million bu). Oil (lbs): Edible purposes 
(Oleomargarine {750,000 lb}, lard substitutes {500,000 
lb}, other food products {4,750,000 lb}), paint and other 
industries (paint and varnish, linoleum and oil cloth, other 
uses), soap kettle, increased stocks including oil equivalent, 
total (37.2 million lb). Meal (tons): Feed (commercial feeds, 
other feeds), food (fl our {850 tons}, infant and diabetic foods 
{50 tons}), other uses including glue, total (110,000 tons).
 (23) Estimated distribution of gathered soybeans 
according to use, Illinois, 1926-1931 crops. The four 
categories for each year are (with fi gures for 1931): Used by 
oil mill and feed manufacturers (50%), used for seed in state 
(22%), used for seed outside state (13%), used for feed on 
farm (15%).
 (24) Extent to which soybeans came from local sources 
or were shipped in from outside the locality, and extent to 
which beans sold went to local purchasers or were shipped 
out of the locality, 151 identical country elevators and local 
seed dealers, Illinois, 1930 and 1926 crops. (25) Soybeans 
purchased by 151 country elevators and local seed dealers, 
Illinois, 1931 crop. Gives fi gures for 10 crop reporting 
districts. (26) Proportion of soybean crop leaving growers’ 
hands that was out of their hands by middle of November, 
December, and January, Illinois, 1922-1932 (crop storage). 
Typically about 60% (range 30-70%) was out of their hands 
by Jan. 15.
 (27) Estimated proportion of soybean seed shipped 
out of the locality by wholesale dealers and jobbers before 
specifi ed dates in January, selected states and United States, 
1919-1931 crops. The states are: Illinois, Indiana, Missouri, 
and North Carolina. For the USA, 38.9% on average had 
been shipped by Jan. 26. (27A) Soybean varieties marketed 
in different sections of Illinois, 1926 crop (11 localities) and 
1930 crop (13 localities). The leading varieties of soybeans 
marketed in Illinois are Illini, Manchu, Midwest, A.K., 
Virginia, and Ebony.
 (28) Estimated costs (cents per bushel) of handling 
soybeans for all purposes by 166 identical country elevators 
and local seed dealers, Illinois, 1930 and 1931 crops. For 
9 crops reporting districts gives the percentage recleaned 
(23-30%) and the costs of recleaning and other costs. (29) 
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Costs of handling soybeans other than cleaning by identical 
country elevators and local seed dealers in leading producing 
counties, Illinois, 1926, 1930, and 1931 crops. Costs 3.2 to 
4.4 cents per bushel.
 (30) Costs of raw materials and other items of soybean 
oil production, United States and selected foreign countries, 
1923-1924 (per bushel of soybean crushed). The foreign 
countries are Manchuria (All Manchuria, Dairen only), 
Japan, Great Britain. The total cost is lowest in all Manchuria 
(6.26 cents) and highest in the USA (10.21 cents). (31) 
Estimated cost of handling soybeans used mainly for seed, 
151 identical country elevators and local seed dealers, 
Illinois, 1926 and 1930 crops. (31A) Cost per bushel of 
moving soybeans from central Illinois on board boat at New 
Orleans [Louisiana], 1931 crop.
 (32) Carloads of soybean federally inspected in leading 
soybean producing states, 1928-1932. The states are Illinois, 
Missouri, Indiana, North Carolina, Ohio, and Virginia. The 
most carloads were inspected in Illinois (in Peoria (2,412) 
and Chicago (1,284)). (33) Federal grade requirements for 
yellow, green, brown, black, and mixed soybeans (Grades 
1-4 plus sample grade and Extra No. 1).
 (34) Digestible nutrients in feed products of soybeans 
(soybean hay, seed, straw, seed and straw, oil meal; incl. 
yield per acre and digestible protein). (35) Digestible 
nutrients in soybean oil meal and other protein feeds (Incl. 
linseed meal {old process}, cottonseed meal {41%}, gluten 
meal, wheat middlings, wheat bran, tankage). Only tankage 
has a higher “feeding value” than soybean meal. (36) Total 
gross value of products obtained from a bushel of soybeans 
at different prices of oil and meal. Gives fi gures when the 
price of a pound of soybean oil ranges from 2½ cents to 10 
cents per pound, and the price of meal ranges from $15 to 
$40 per ton.
 (38) Average farm prices of soybeans by seven selected 
crop reporting districts, Illinois, January-May, 1925-1931. 
The average price over the years ranges from $1.70 to $2.07 
per bushel. The lowest price in one year was $0.97/bu in 
1931 in Champaign. (39) Average monthly farm prices 
of soybeans in three crop reporting districts important in 
soybean production, Illinois, October-June, 1925-1930 crops. 
The price is always lowest in October and highest in June. So 
storage pays.
 (40) Average prices paid to producers for soybeans 
by 151 identical country elevators and local seed dealers, 
Illinois, October-July, 1930 and 1926 crops (Dollars per 
bushel). (41) Average yearly wholesale selling prices of 
soybean seed, selected markets; quotations given for fi rst 
fi ve months of the following year, 1919-1931 crops. The 
places are: Chicago, Illinois; Louisville, Kentucky; Kansas 
City, Missouri; Minneapolis, Minnesota; and Baltimore, 
Maryland. The average price of the ten year period at various 
cities ranged from $2.25 (Baltimore) to $2.80 (Minneapolis). 
Prices were highest in 1920, lowest in 1932.

 (42) Retail selling price of good-quality soybean seed 
in selected states, March-May, 1926-1932. The states are: 
Illinois, Indiana, Iowa, Kentucky, Missouri, Ohio, Tennessee. 
(43) Average prices paid to producers for thresher-run 
soybeans and average wholesale and retail selling prices, 
Illinois, 1925-1931 crops. Prices were highest in 1925, 
lowest in 1930. In 1925 the average price paid to farmers 
was 63.6% of the retail price, and the average wholesale 
price was 90.9% of the retail price.
 (44) Average advertised price of soybean seed offered 
for sale by producers, by varieties, Illinois, March-June 
1920-1930. The varieties are: Illini, Manchu, A.K., Midwest, 
Ebony, Virginia, Wilson, Black Eyebrow, Peking, Ito San, 
Ilsoy, Haberlandt, Ohio, Dunfi eld, Mansoy.
 (45) Exports of soybeans from eight selected exporting 
countries, 1923-1930. Gives fi gures (1,000 lb) for total, 
China, Japan incl. Chosen [Korea], and Netherlands. (46) 
Imports of soybeans into selected countries 1913, and 1919-
1931. Gives fi gures (1,000 lb) for total, Denmark, Japan incl. 
Korea, France, Germany, Netherlands, United Kingdom, 
United States. Figures in footnote for Sweden and Italy. The 
leading importers are now Germany, Denmark, and United 
Kingdom.
 (47) Imports of soybean oil into seven selected 
countries, 1913 and 1919-1931. Gives fi gures (1,000 lb) 
for total, Denmark, Japan (incl. Chosen), France, Germany, 
Netherlands, United Kingdom, United States. Gives fi gures 
in footnote for Algeria, Austria, and Sweden. (48) Exports 
of soybean oil from eight selected countries, 1913 and 1919-
1931. Gives fi gures (1,000 lb) for total, China, Denmark, 
Japan incl. Chosen, France, Germany, Netherlands, United 
Kingdom, United States. Figures in footnote for Algeria, 
Sweden, Austria, and Italy.
 (49) Exports of soybean cake from Manchuria as a 
whole and from the port of Dairen, with destination of bean 
cake from Dairen, 1926-1931 (tons of 2,000 lb). Exports 
from Dairen to Japan, Korea, Europe, United States, China, 
Other destinations.

2116. Zlatarov, Asen; Karapetkov, Nikolai. 1932-1933. 
Biohimichni isledvaniya varhu soiata i mliakoto ot soia [A 
biochemical study of soybeans and soymilk]. Godishnik 
na Sofi iskiya Universitet, Fiziko-Matematicheski Fakultet 
(Yearbook of Sofi a University, Faculty of Physics and 
Mathematics) 29(2):341-75. In French. p. 369-70. (Sofi a: 
Grafi ca). [137 ref. Bul]*
Address: Bulgaria.

2117. Hara, T. 1932. [Studies on the utilization of rice bran]. 
Eiyo Ken 2:483-. [Jap]*

2118. Lebediew, A.; Alexandrow, W. 1932. Die 
vergleichenden Untersuchungen ueber die Methodik der 
Asche- und Phosphorbestimmung in den Sojabohnen 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    905

© Copyright Soyinfo Center 2021

[Comparative investigations on the methodology for 
determining ash and phosphorus in soybeans]. Schriften des 
Zentralen Biochemischen Forschungsinstituts der Nahrungs- 
und Genussmittelindustrie (Moscow) 1(6):265-84. [10 ref. 
Rus; ger]
• Summary: Ashing should be effected at the lowest possible 
temperature. Lorenz’ method for determining phosphorus is 
preferred. Address: USSR.

2119. London, E.S.; Schochor, N.I.; Gagina, A.G.; 
Kolotilowa, A.I.; Kutok, R.M.; Markarjan, E.A.; Popel, 
L.W. 1932. Verdauung und resorption von Gerichten aus 
Sojabohnen in menschlichen Organismus [Digestion and 
assimilation of soybean preparations in the human organism]. 
Schriften des Zentralen Biochemischen Forschungsinstituts 
der Nahrungs- und Genussmittelindustrie (Moscow) 
1(6):211-34. [4 ref. Rus; ger]
• Summary: Describes the digestion and assimilation 
of soybeans in the human body. The relative nutritional 
coeffi cient of soy protein is 88% of that of meat and fi sh; the 
carbohydrate food value is 100%.
 After eating soyfoods (Sojakost) no abnormal stomach 
or intestinal problems are observed. Address: USSR.

2120. Ma, Wen-chao. 1932. The effect of lecithin on opium 
addicts. Chinese Medical Journal 46:806. *

2121. Nakajima, Kenzo. 1932. Studies on the proteins and 
oil of soy bean. J. of the Faculty of Agriculture, Hokkaido 
Imperial Univ. (Hokkaido Teikoku Daigaku Nogakubu Kiyo) 
31(3):165-356. (Chem. Abst. 27:2053 {1933}). [88 ref. Eng]
• Summary: Glycinin is denatured almost completely into a 
glutelin-like protein, soluble in 0.2% sodium hydroxide, by 
the oil-extraction process. The rates of digestion of natural 
and denatured glycinin by enzymes, and the action of papain 
and castor-seed powder on the oil, were studied. Viscosities 
of mixtures of the oil with organic solvents were measured.
 Thanks to Mr. K. Sugiyama, president of Honen 
[Hohnen] Oil Co. Address: Hokkaido Imp. Univ., Sapporo, 
Japan.

2122. Obata, Y.; Matsuno, N.; Tamura, U. 1932. [Biological 
value of tofu and miso]. Kokuritsu Eiyo Kenkyusho Kenkyu 
Hokoku (Research Report of the National Institute of 
Nutrition) 20:20-27. [Jap]*
• Summary: The biological value of non-salty miso and low-
salt miso is 73.2 and 70.7 respectively, compared with casein 
which has a biological value of 80.1.

2123. Shirahama, K.; Shimizu, G. 1932. [Iodine contents 
of the important agricultural products in Japan]. Nippon 
Nogeikagaku Kaishi (J. of the Agricultural Chemical Society 
of Japan) 8(5):527-31. (Chem. Abst. 26:4388). [18 ref. Jap]
• Summary: Page 529: Soy beans and azuki beans are 

mentioned in a long table. English version not available.

2124. Zabolotskii, M.; Barsukov, A. 1932. [The chemical 
changes in oil-bearing seeds stored under various 
conditions]. Masloboino-Zhirovoe Delo (Oil and Fat 
Industry) No. 2. p. 16-22. (Chem. Abst. 26:6189). [Rus]*

2125. Zlatarov, Asen; Karapetkov, Nikolai. 1932. Prinos 
kam harakteristikata na proteidite v zarnata na soiata [A 
contribution to the characteristics of proteins in soybeans]. 
Trudove na Balgarskoto Prirodo-Izpitatelno Drujestvo 
(Proceedings of the Bulgarian Nature Research Foundation) 
Vol. 15-16. p. 289-99. French-language summary, p. 299. 
(Sofi a: Hudojnik). [23 ref. Bul; fre]*
Address: Bulgaria.

2126. Abadal, D. José; Soroa, José María de. 1932. Cultivo 
y aplicaciones de la soja [Cultivation and applications of the 
soybean]. Madrid: Patronato Central para la Protección de 
Animales y Plantas. 44 p. Illust. [Spa]
• Summary: Contents: Introduction (preliminary notes). Part 
I: Cultivation and applications of soya. Chart of utilization of 
the soybean seed. Agronomic notes and details on soybean 
cultivation. Part II: Soya as a food. Nutritional value, soya as 
a vegetable (green vegetable soybeans; Soja, como verdura), 
soy sauce (salsa de soja), soymilk (leche), condensed 
soymilk (leche concentrada / condensada), powdered 
soymilk (leche en polvo), fermented soymilk (leche 
fermentada), soy cheese (queso de soja) [tofu], soy casein 
(caseina de soja), soy fl our (harina de soja), soy bread 
(pan de soja), Soyolk (soy fl our made by Dr. Berczeller), 
whole-grain soy bread (pan integral), soy fl our tablets 
(comprimidos), pastries, biscuits, puddings, etc. (pasteles, 
bizcichos, puddings), soy oil (aceite de soja), fermented 
soy products (productos de la soja fermentada: natto, miso, 
shoyu), confectionery products (productos de confi teria), 
chocolate (chocolate), coffee (café), soy ferments/enzymes 
(fermentos de soja), products made by Caséo-Sojaïne 
(Caseo-Sojaina de Paris). Soy as a livestock food. Appendix.
 “As early as 1918 a Spanish public offi cial, Don Julio 
de Palencia, the Spanish Consul in Shanghai, sent the State 
Department (Ministeria de Estado) a magnifi cent report 
specifying the great attention that representatives of the 
principal countries of the world were giving to this crop 
[the soya bean], and the relevance that it would have in the 
agricultural economy of the future. What a pity that Spain 
has been the only civilized country to ignore the study of the 
soya bean and its exploitation on a large scale” [p. 5].
 “Finally we must make public our thanks to the 
spokesmen of this foundation/board (Patronato) for the 
special work they have done in writing this booklet: Don 
José Maria de Soroa, secretary of the Special School for 
Agricultural Engineers (Escuela Especial de Ingenieros 
Agrónomos), and Dr. Don José Abadal, chief of the Bureau 
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for the Inspection of Pharmaceutical Services of the 
Ministry of War (Negociado de la Inspección de Servicios 
Farmaceuticos del Ministerio de la Guerra)” [p. 6].
 “In 1917 the Spanish Consul in Shanghai, Don Julio 
Palencia, sent to the State Department a study on cultivation 
of soya, proposing that tests be done to acclimatize this 
valuable crop to our country.
 “In Motril and later at the southern agricultural station 
of Malaga, the agricultural engineer D. Arsenio Rueda has 
been cultivating soya for the past 10 years [i.e. since 1923] 
in plots of 5 ares [1 are = 100 square meters], obtaining 60 
liters (each liter weighing 780 gm) in each one.
 “The white as well as the black varieties give good 
results, though the white ones do best. The seeds have been 
distributed to farmers who have noticed that, even though at 
fi rst the goats that were given them as food rejected them, 
after a few days of getting used to this grain preferred them 
to such an extent that one must avoid growing this plant near 
the herd’s path lest the herd be attracted and devour it all.
 “Although soya is a legume which draws many nutrients 
out of the soil (esquilmante), it has according to Mr. Rueda, 
suffi cient interest since it allows usage of terrains where fi eld 
beans cannot be used due to the invasion of the pest called 
Orobanche speciosa, commonly called ‘Jopo.’ This parasite 
does not attack soya...
 “Besides the quoted trials, it has been more than 25 
years since soy has been grown in Spain with success due 
to the interest and zeal that in their patriotic work, the 
agricultural engineer Mr. Eduardo Noriega undertook with 
his partner, Mr. Ortiz, on the farm of ‘Jerez.’
 “He was successful during many years using the yellow 
and black varieties, later on also cultivating it in the Spanish 
central region.
 “We think it useful also to state in writing the following 
data about soy grown by Dr. D. Jose Abadal in Lerida during 
the years of 1925-1926.
 “The experiment was done only out of curiosity, with 
the intention of seeing if it could be grown in said province. 
Japanese seeds of the hirsute soy variety, yellow seed, used 
as food for diabetes, were used. The planting was done in a 
garden with seeds that had been soaked for ten hours, with 
no more care or fertilizers than those used for all the existing 
plants of that garden. The terrain of course was one of easy 
irrigation and located in Lerida where it is very hot all during 
the summer.
 “This brief essay demonstrates that soy can be grown in 
irrigated terrain in very hot places and with little care.
 “Fifteen years ago, the agricultural Engineer D. Jesus 
Andreu, in the province of Pontevedra [in the northwest 
corner of Spain, just north of Portugal, bordering the Atlantic 
ocean], did some tests with good results on growing soy as a 
forage plant.
 “We also have news, though not concrete, of other 
successful tests done in the provinces of Madrid and 

Toledo.” Address: 1. T.C. Farmaceutico Militar; 2. Ingeniero 
Agronomo e Ingeniero Sanitario, Spain.

2127. Anderson, Hans Steele. 1932. Science of food and 
cookery. 6th ed. Mountain View, California: Pacifi c Press 
Publishing Assoc. 298 p. Illust. Index. 23 cm. [7 ref]
• Summary: This book, by a Seventh-day Adventist, 
advocates a vegetarian, natural foods diet. “Natural foods, 
just as they come from the garden, fi eld, and orchard, furnish 
the elements best suited to the harmonious development and 
functioning of all the tissues and organs of the body...” (p. 
11). It discourages consumption of cane sugar (which is not 
digested by saliva, p. 14) and encourages consumption of 
cellulose and bran (p. 15).
 Chapter 4, titled “The natural food of man” (p. 37-
52) has sections on: True food satisfi es hunger. Vegetarian 
diet and longevity. Vegetable and fl esh foods contrasted. 
Vegetarian diet and endurance. Flesh eating a cause of 
disease. Ethics of fl esh eating. Cruelty of fl esh eating.
 Recipes include: Gluten bread (p. 112). Diabetic bread 
(strong in gluten, p. 112). Gluten biscuit (p. 112). Homemade 
Nuttose (incl. nut butter, fl our, tomato pulp, p. 134). Stewed 
soy beans (p. 156). Rice and soy bean loaf (with soy bean 
purée, p. 156). Rice and soy bean patties (p. 156). Favorite 
soy bean coffee (p. 281).
 In the chapter on “Diet and disease” is extensive 
information and tables about acid-forming and base-forming 
foods (p. 237-39).
 A 5th edition (same publisher, number of pages, and 
size) was published in 1929, and a 7th edition in 1938. 
Address: Dietitian.

2128. Berczeller, Laszlo. 1932. L’alimentation dans le 
monde [How the world eats]. Bruxelles [Brussels], Belgium: 
Editiones Mundaneum. 16 p. 8vo. [Fre]*
• Summary: Rapport du Dr. Berczeller, La Farine de Soja, 
rapport du Dr. Jean Freund. Introduction de Paul Otlet. 
Union des Associations internationales, Mundaneum, 
Publication no. 140. Address: PhD.

2129. Graves, Lulu Grace. 1932. Foods in health and disease. 
New York, NY: The Macmillan Co. ix + 390 p. Illust. Index. 
23 cm. [150+* ref]
• Summary: Contents: I: Foods in Health.
 1. Food Elements: Classifi cation. Carbohydrates. Fats. 
Proteins. Mineral Salts. Vitamins.
 2. Function of Food and Factors Which Infl uence 
Nutrition: Tissue Building. Energy Producing. Calorie. 
Nitrogenous Equilibrium. Metabolism. Food Selection. Care 
of Food. Cooking. Habits of Eating. Habits of Living.
 3. Vegetables: General. Root. Stem. Leaf and Flower. 
Seed and Fruit, including Cereals.
 4. Fruits. General. Pome. Drupe. Citrus. Melons. 
Banana Pineapple. Berries. Grapes. Figs. Avocado. Olive 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    907

© Copyright Soyinfo Center 2021

Pomegranate. Prickly Pear. Mango. Jujube. Breadfruit. 
Roselle. Cashew. Prunes and Raisins. Dates.
 5. Sugars: Cane Sugar. Maple. Honey. Molasses. 
Saccharin
 6. Nuts: General. Walnuts and Butternuts. Hickory. 
Pecan. Almond. Brazil. Paradise. Peanut. Chufa. Filbert. 
Chestnut. Beechnut. Acorn. Pine. Pistachio. Lichi. Ginkgo. 
Cashew. Cocoanut.
 7. Animal Foods: Meat. Fish. Poultry. Game. Eggs. 
Milk. Milk Products. Ice Cream and Cheese.
 8. Fats and Oils: Oils. Lard. Butter. Margarin. 
Mayonnaise
 9. Beverages: Coffee. Tea. Chocolate. Cocoa. Yerba 
Mate. Carbonated Waters. Unfermented Fruit Juices.
 10. Food Accessories: Baking Powder. Soda. Yeast. 
Gelatin. Algae.
 11. Preservation of Foods: Refrigeration. Sterilization. 
Dehydration. Preservatives, Harmless and Harmful.
 Section II: Foods in Disease. Therapeutic Diets.
 12. Overweight and Underweight.
 13. Infectious Diseases: Colds. Tuberculosis. Typhoid 
Fever. Undulent Fever.
 14. Nephritis-Gout and Arthritis-Epilepsy.
 15. Gastro-Intestinal Diseases. Gastro-Intestinal Ulcers. 
Constipation. Diarrhea. Celiac. Sprue. Diseases of the Liver.
 16. Diabetes.
 17. Defi ciency Diseases: Rickets. Tetany and 
Osteomalacia. Beriberi. Pellagra. Scurvy. Dental Caries. 
Pyorrhea.
 18. Diseases of Circulation: Hypertension. (High Blood 
Pressure). Arterio Sclerosis. (Hardening of the Arteries). 
Anemia.
 19. Infant Feeding.
 20. Food Allergies and Food Infections. Appendix.
 Table of household measurements.
 Table of vitamins.
 Table of edible organic nutrients. A bibliography is 
found at the end of each chapter.
 The author of this text on nutrition was co-founder 
(with Lenna F. Cooper) and fi rst president of the American 
Dietetic Association. She comments (p. 36-37, in the 
chapter on vegetables): “The vegetarian diet has been the 
subject of discussion, more or less violent, for years. As 
yet no defi nite scientifi c deduction can be made for its use 
with man because of insuffi cient data. Observations to be 
of value would have to begin in the early childhood and be 
followed through successive generations. The average diet 
of the Chinese is the nearest approach to it–but whether their 
small stature as a race is due to their diet is an unanswered 
question. Americans eat more meat than they need.
 Soy is mentioned on several pages in this book:
 In the chapter on vegetables: Page 52: In Japan, udo is 
seasoned with soy bean sauce. Page 73: Legumes, sometimes 
called pulses, include the navy, kidney, lima, string, soy and 

frijole. Dried beans, especially kidney, navy and soy, are rich 
in vitamin B and contain a small amount of vitamin A, but no 
vitamin C.
 Page 74: The many beans of the tough pod variety 
include soy beans.
 Page 75: “The soy bean is high in proteins, but, unlike 
other beans, it is high in fat and low in carbohydrates. The 
amount of starch present varies with the degree of ripeness 
when harvested, the thoroughly ripe beans being practically 
starch free. The soy bean fl our is helpful in the diet for 
diabetes, tuberculosis, and other conditions of malnutrition. 
Because of the high fat content, it has a strong fl avor, and 
breads or muffi ns made from it are not as light in texture as 
those made with other fl ours.
 “A synthetic milk is made from soy beans which 
is similar to cow’s milk both in chemical and physical 
properties. It is used by the Chinese in making a highly 
salted cheese called the Chinese Roquefort [fermented tofu], 
which may be found in Chinese restaurants in this country. 
It is good with salads, vegetables, meat combinations, and 
with bread. Soy bean sauce, a salty brown liquid sauce with a 
piquant fl avor, is a favorite dressing with the Chinese.”
 Page 95: In China and Japan, soy bean is used in 
combination with rice.
 Note 1. Lulu Grace Graves was born in 1874.
 Note 2. The title of this book is very similar to 
“Nutrition in Health and Disease,” by Lenna F. Cooper, 
Barber and Mitchell, published in 1928–four years earlier. 
The later became famous; its 16th edition appeared in 1976, 
yet it is cited only once, in the chapter on vegetables (p. 
101) in this book. Address: Consultant in Nutrition and Diet 
Therapy; Formerly Prof. of Home Economics, Cornell Univ.; 
Formerly Assoc. Prof. of Home Economics, Iowa State 
College; Formerly Chief Dietitian at Michael Reese Hospital, 
Chicago, Lakeside Hospital, Cleveland, and Mt. Sinai 
Hospital, New York; Honorary President, American Dietetic 
Association.

2130. Grote, E.G. 1932. Experimentelle Untersuchungen 
ueber die Verwendbarkeit des Sojamehls in der Kinder- und 
Saeuglingsernaehrung [Experimental investigations on the 
suitability of soy fl our in the feeding of children and infants]. 
Thesis, for Doctor of Medicine, Wismar, Germany. [Ger]*
• Summary: Whole soy fl our worked well as a milk 
substitute for nursing infants.
 Note: Wismar is a port and Hanseatic city in Northern 
Germany on the Baltic Sea, not far from Hamburg. Address: 
Wismar.

2131. Hauser, Bengamin Gayelord; Berg, Ragnar. 1932. 
Dictionary of foods. New York, NY: Tempo Books, Inc. x + 
135 p. 20 cm. Also issued in 1934 by Tempo Books.
• Summary: One chapter, titled “Alkaline and Acid Forming 
Foods,” begins: “Here, in America, most adults suffer from 
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some form of acidosis. This is chiefl y due to the fact that too 
many acid-forming foods are eaten. Statistics show that we 
eat about 70 per cent of such foods as meat, cheese, eggs, 
starches, and sugars, all of which are acid forming; and only 
consume about 30 per cent of the alkaline-forming foods, 
namely, fruits and vegetables.”
 A table (p. 121) lists the most widely consumed acid-
producing foods and the amount of acid that each forms. The 
principal acid-forming elements are phosphorus, sulphur, 
silicon, fl uorine, and iodine. In addition to most animal 
foods, cereal grains and legumes also feature prominently 
in this table. For example, rice is said to be one of the most 
acid-producing foods (41.64), exceeded only by meat extract 
(44.60). Lean beef is 23.51. Legumes are 4.00.
 A table (p. 123) lists the most widely consumed alkaline-
producing foods and the amount of alkaline that each forms. 
The principal alkaline-forming elements are potassium, 
sodium, calcium, magnesium, iron, and manganese. Among 
the most alkaline-forming foods are soya beans (25.21), 
cucumbers (31.50), dried fi gs (27.81), and celery (11.33).
 A photo (facing the title page) shows Hauser and 
“Ragnar Berg, Germany’s foremost food scientist, standing 
in the latter’s laboratory in the Stadtkrankenhauss, 
Friedrichstadt, Dresden, Germany.”

2132. Jones, D. Breese. 1932. Variations in the amino acid 
content of the protein of different varieties of soybeans. 
Washington, DC. 7 p.
• Summary: This document begins: “Last year the Protein 
and Nutrition Division of the Bureau of Chemistry and Soils 
carried on some studies to fi nd out if there were any essential 
differences in the nutritional value of the proteins of different 
varieties of soybeans. I do not know of any seed that has 
such a large number of different varieties as the soybean. 
Mr. W.J. Morse of the Bureau of Plant Industry brought back 
from the Orient, where he had been making a special survey 
of soybeans for the Department of Agriculture, between 
4,500 to 5,000 samples of soybeans, representing between 
2,000 to 2,500 different types or varieties. Some varieties 
of soybeans appear so different from others that one would 
hardly recognize them as soybeans. They differ in color, 
size, and shape. Some are yellow, others are black, green, 
and so on. These striking varietal differences suggested that 
there might be variations in the chemical composition of 
their total protein content which could affect the nutritional 
value of their proteins. It is well known that some varieties of 
soybeans contain more oil than others, and that some contain 
more protein. We were not concerned with differences in the 
quantity of protein, but rather in its nutritional quality. The 
results of these studies will be published soon by Dr. F.A. 
Csonka and myself in a forthcoming number of the Journal 
of Agricultural Research.
 “Proteins differ greatly in their nutritional value. There 
was a time, and not so very long ago, when it was considered 

that one protein was as good as another. Attention was paid 
only to the quantity of protein in a feed. No thought was 
given to its quality. Today we know that it is possible for a 
feed to contain 50 per cent or more protein and still be so 
nutritionally inadequate that an animal could live on it but a 
short time.
 “In order that the signifi cance of some data which I shall 
present later in this paper may be more clearly appreciated, 
I shall fi rst discuss briefl y how proteins can differ so 
essentially in their nutritive value.
 “Proteins are extremely complex compounds. Most 
of them are made up of 20 or more simpler compounds 
chemically bound together to make up the huge protein 
molecule. These compounds are called amino acids...”
 Footnote: “This paper was presented at the Annual 
Meeting of the American Soybean Association held in 
Washington, D.C., September 2 to 3, 1932.” Address: 
Principal Chemist in Charge, Protein & Nutrition Div., 
Bureau of Chemistry and Soils, USDA.

2133. Kellogg, John Harvey. 1932. How to have good health 
through biologic living. Battle Creek, Michigan: Modern 
Medicine Publishing Co. vii + 498 p. See p. 88-89, 209-10. 
21 cm.
• Summary: For Dr. Kellogg, biologic living includes a 
vegetarian diet (which includes dairy products and eggs). 
A section titled “The soy bean and the peanut, high quality 
proteins” (p. 88-89) states: “The soy bean and the peanut are 
notable exceptions to other legumes. Their proteins are of the 
same high quality as those of eggs and milk.”
 The next section, titled “Proteins of animal origin” (p. 
89) starts by noting that animal proteins are “of the complete 
or balanced sort.” It concludes: “Lean meat is protein more 
or les saturated with blood and with a small admixture of 
fat. Such fat may constitute as much as one-half or more 
of fat meats. Meat contains uric acid urea, and other waste 
products. Newburgh has shown that toxic products constitute 
about one-fourth of lean meat solids.”
 A section titled “Soy milk” (p. 209-10) notes: “Soy milk 
is in some respects superior to cow’s milk and its use in this 
country should be encouraged. Three quarts of excellent milk 
may be made from a pound of soy beans and the food value 
of the residue [okara] will be greater than that of a pound of 
beefsteak. A pound of wheat and a pound of soy beans will 
supply energy suffi cient for a laboring man, and at a cost of 
less then three cents a day. Soy milk protein is of the superior 
quality necessary to supplement that of cereals and is of 
the basic or alkaline-ash type, and so corrects the acid-ash 
effects of cereal proteins.
 “Soy milk is of special value in helping to change the 
intestinal fl ora. A very superior quality of acidophilus milk 
may be prepared from it*.” (Footnote: *”For information, 
address Battle Creek Diet Service, Battle Creek, Michigan.”).
 “To fu [tofu], a curd prepared from soy milk, in China 
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and Japan serves as the basis for a great number of meat-like 
and most delicious dishes.”
 Note 1. This is the earliest document seen (Sept. 2012) 
that mentions an “acidophilus milk” made from soy milk 
or that discusses Dr. Kellogg’s work with it (one of two 
documents).
 Note 2. This is the earliest English-language document 
seen (June 2002) that uses the term “animal origin” in 
connection with vegetarianism. Address: Battle Creek, 
Michigan.

2134. Kochenderfer, E.W.; Smith, H. Gregg. 1932. Vegetable 
lecithin as an antioxidant. Proceedings of the Iowa Academy 
of Sciences 39:169-70. 46th Annual Session Held 29-30 
April at Cedar Falls.
• Summary: This article begins: “Vegetable lecithins have 
been recommended for use an antioxygenic or stabilizing 
substances to delay rancidity in fats and oils, although 
experimental evidence as to their effi cacy is lacking. 
Measuring the induction period of the oxidation of lard by 
means of the oven test, two commercial samples of soy-bean 
lecithin were shown to be weak antioxidants, having indices 
of 1.7 and 1.8 respectively, (antioxygenic index being the 
induction period of the fat with added antioxidant divided by 
the induction period of the fat alone).”
 Note: This is the earliest document seen (Nov. 2015) 
that uses the word “antioxidant” (or “antioxidants”) in the 
title in connection with soybeans. Address: Biochemical 
Laboratories, State Univ. of Iowa, Iowa City, Iowa.

2135. Mader, A. 1932. Die Behandlung der Pyurie mit Soja 
[The treatment of pyuria with soya]. Monatsschrift fuer 
Kinderheilkunde 54:212-27. [26 ref. Ger]
• Summary: The author showed that infants can be cured 
of pyuria through the use of a diet containing soybean fl our, 
which through its alkalinity increases the resistance of the 
tissues to infection (the urine requires an alkalinity of pH 
8.4). The chemical composition of the meal or fl our, and its 
food value are mentioned. Address: Prof., Univ. Children’s 
Hospital, Frankfurt am Main, Germany.

2136. Rowe, Albert H. 1932. Food allergy: its 
manifestations, diagnosis and treatment with a general 
discussion of bronchial asthma. Philadelphia, Pennsylvania: 
Lea & Febiger. xi + 18-442. Illust. Index. 24 cm. [300+* ref]
• Summary: The Preface begins: “Food allergy as a common 
cause of human symptomatology is gaining increasing 
recognition, as emphasized in the literature of the last decade 
and in my experience as an internist as well as an allergist. 
Such allergy not only enters into the etiology of many 
conditions necessarily treated by the general practitioner, but 
also into the cause of many symptoms demanding relief by 
all specialists.”
 A marvelous (but unnumbered) two-part bibliography 

appears on page 413-430. Albert Holmes Rowe was born in 
1889.
 Soy or soy-bean is mentioned throughout this book: 
Page 69: In the chapter on “Treatment by elimination diets 
and general measures,” Diet No. 6 states: “For patients with 
a wide variety of sensitizations the following “elimination 
diets” may be necessary:... 2. A choice of one of the 
following proteins: lamb, beef, chicken, soy bean, lima bean, 
dried peas.”
 Page 93: In the section “The milk-free diet in infants,” 
Hill and Stuart point out:... “The only food substance 
providing in suitable concentration all of the amino-acids 
specifi cally needed by the infant for continued normal 
development are animal milks, certain of the animal meats 
and soy-bean fl our.”
 Page 94: In the same chapter, in the section titled “The 
milk-free diet in infants,” Hill and Stuart [1929] “report the 
successful use of a soy-bean formula which is produced in 
dry form under the name of Sobee by Mead, Johnson & Co. 
Schloss, in 1920, suggested the use of soy-bean fl our in an 
improvised formula for the control of milk sensitization. 
Ruhräh originally suggested soy-bean fl our as a gruel in 
infantile diarrhea in 1910 and since then it has been shown to 
contain adequate amino-acids for the nourishment of infants. 
The ingredients of the mixture of Hill and Stuart [1929] are 
as follows: Soy-bean fl our (ground press cake) 67.50%, olive 
oil 18.95%, barley fl our 9.50%, calcium carbonate 2.70%, 
sodium chloride [table salt] 1.35%. Total: 100.00%.
 Page 95: In the same section: “I feel that this formula 
is a most satisfactory one. I have used lima-bean fl our and 
split-pea preparations in one infant, aged eighteen months, 
who had eczema with good results, the child now being 
on milk after nine months of relief, and I can report the 
successful use of this soy-bean formula as a substitute for 
milk in several infants and young children. It is important 
to state that sensitization to barley or even to soy bean must 
be thought of and that skin reactions to them might well be 
tried before the use of this formula. A general sensitization 
to cereals may arise, and it must be remembered that 
sensitizations at times are acquired in utero. If sensitizations 
exist to barley or soy bean other formulas containing a 
different starch or bean fl our or meat protein must be 
prepared.”
 Page 187: “Lactic acid milk, melons and grapes 
were added. In another month the mother reported that 
improvement persisted. Lima bean, soy bean and fi gs 
were added. In another month the mother reported that 
immediately after the last visit weakness began and an attack 
of cold sores around the mouth developed. Because of her 
family history of idiosyncrasy to milk and its recent addition, 
this was excluded from the diet.”
 Page 197: “In milk sensitization in infants Schloss 
recommended a formula containing soy-bean fl our, washed 
butter, potato fl our and sugar of milk, which controlled an 
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eczema in a baby who gave positive reactions to milk, wheat, 
oats and barley. Relief occurred in fi ve days, and the general 
addition of milk some weeks later was tolerated without a 
return of eczema. This formula is similar to that recently 
suggested by Hill and Stuart, which has been described in 
Chapter III on treatment under the milk-free diet.” Schloss 
(1920) reported: “Thirty-four cases reacted to egg, though it 
had never been eaten; 11 gave defi nite symptoms when egg 
was included in the diet; 36 reacted to milk; 6 patients who 
reacted to milk were given a formula containing lactose, 
mineral salts, washed butter and soy-bean protein. The 
eczema disappeared in three days. The mixture, however, 
caused diarrhea and vomiting.”
 Page 217: “Skin tests to all types of food showed 
positive reactions to egg, chicken, parsnip, pea, potato, soy 
bean, spinach, tomato, clam, halibut and lobster. She was 
placed on an ‘elimination diet’ modifi ed by her positive 
reactions.”
 Page 265 (Literature): “Cutaneous skin testing with all 
types of allergens showed the following reactions:
 “Foods: Dusts:
 “Whole wheat + Dust No. 13 +
 “Spinach +
 “Oyster + +
 “Pollens:...
 “Egg-whole +
 “Cocoa +
 “Tea +
 “Soy bean +
 “Dust No. 23 +...”
 Page 269 (Literature): “In addition to the pollen therapy 
a diet which contains tapioca, sago, eggs, lamb, beef, 
chicken, pork, artichokes, asparagus, beets, carrots, peas, 
white potato, sweet potato, soy bean, string beans, squash, 
tomato, butter, salt, olive, tea and coffee has been prescribed, 
with marked relief to her indigestion. Nasal congestion 
which was present during the winter in previous years, and 
which persisted until the institution of this diet, has also been 
relieved.”
 Page 329-330: The section titled “Statistics on food 
sensitization,” begins “A careful tabulation of the records 
of 500 patients who have been tested completely with food 
allergens with the scratch method and, in most instances, 
intradermally with from three to fi fteen common food 
extracts, to which negative cutaneous reactions had occurred 
with the cutaneous test is presented in Table 23.” The most 
widespread food allergens are: Wheat 211. Spinach 124. 
Egg 110. Milk 86. Cabbage 52. Tomatoes 51. Caulifl ower 
50. White potato 50. Black pepper 50. Onion 47. Rice 46... 
Soy bean 13. Address: M.S., M.D., Lecturer in Medicine 
in the Univ. of California Medical School, San Francisco, 
California; Chief of the Clinic for Allergic Diseases of the 
Alameda County Health Center, Oakland, California.

2137. Rueffer, Ernst. 1932. Forschungen zum 
Kohlenhydratumsatz bei knoellchentragenden und 
knoellchenfreien Sojabohnen [Carbohydrate exchange in 
nodule-bearing and nodule-free soya beans]. Zeitschrift fuer 
Pfl anzenernaehrung, Duengung, Bodenkunde 24(3/4):129-
67. Series A. [67 ref. Ger]
• Summary: Nitrogen fi xation by nodule bacteria is largely 
dependent on the available carbohydrate supply in the 
plant. Plants grown under sterile conditions with generous 
nitrogen manuring had a lower nitrogen content than those 
inoculated with bacteria but receiving no fertilizer, although 
the initial intake of nitrogen was more rapid. Inoculated 
plants showed greater assimilation in the early growth stages 
and a consequent increase in sugar and starch contents. In 
later stages the carbohydrate content fell below that of sterile 
plants as a result of utilization by the nodule organisms.
 Rueffer collected a vast quantity of data that dealt with 
the changes in the level of various carbohydrate fractions 
as related to the uptake of free and combined nitrogen 
by soybeans. Most of the data are in tabular form, which 
makes interpretation more diffi cult. Address: Aus dem 
Agrikulturchemischen und Bakteriologischen Institut der 
Schlesischen Friedrich-Wilhelms-Universitaet zu Breslau 
[Wroclaw], German Lower Silesia.

2138. Samim, Vasfi . 1932. Zur Kenntnis der Einwirkung 
verschiedenartig entfetteter Sojaschrote auf das Blutbild des 
Rindes [Toward a knowledge of the infl uence of various 
types of defatted soybean meal on the blood of cattle]. 
Inaugural-Dissertation, Doctor medicinae veterinariae, 
Tieraerztliche Hochschule, Berlin. 63 p. [53 ref. Ger]
• Summary: The author conducted investigations into the 
toxicity of soybeans and soybean meal. He concluded that 
when the oil is extracted with benzine, benzol, alcohol, 
or carbon tetrachloride, the meal or cake is harmless, but 
when trichloroethylene is used, the soybean meal or cake 
can be toxic. Leucopenia with lymphocytosis is induced 
in cows which had consumed 2 to 6 kg of meal of cake 
during a period of 4 to 8 weeks. Address: Berlin; Presently 
Constantinople = Istanbul, Turkey.

2139. van Veen, A.G. 1932. Over het B-2 vitamine 
gehalte van verschillende Indische voedingsmiddelen [On 
the vitamin B-2 content of various Indonesian foods]. 
Geneeskundig Tijdschrift voor Nederlandsch Indie 
72(20):1377-99. [25 ref. Dut]
• Summary: The vitamin content of soybeans (sojaboonen, 
katjang kedelee) and soy tempeh (tempe kedelee) is given. 
Address: Chem. Afd., Centraal Geneeskundig Laboratorium, 
Batvia.

2140. Winton, Andrew Lincoln; Winton, Kate Barber. 1932. 
The structure and composition of foods: Vol. I. Cereals, 
starch, oil seeds, nuts, oils, forage plants. New York, NY: 
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John Wiley and Sons; London: Chapman & Hall, Ltd. xiv + 
710 p. See p. 512-24. Illust. Index. 24 cm. [67 soy footnotes]
• Summary: Volume 1 of this 4-volume set contains 274 
superb illustrations by the authors. The book is divided into 
three parts: I. Cereals. II. Oil seeds. III. Forage plants.
 In the chapter on “Seeds of the pea family 
(Leguminosæ)” (p. 497+) the section titled “Soy bean” (p. 
512-24) has the following contents: Scientifi c and common 
names. Introduction. Macroscopic structure. Microscopic 
structure: Spermoderm, hilum cushion, endosperm, embryo 
(palisade cells, oxalate crystals, starch, aleurone grains and 
fat), chief structural characters. Chemical composition: 
Changes in composition during growth, soy bean cake, 
meal, and fl our, proteins, carbohydrates, phosphorus-organic 
compounds, saponins, enzymes, mineral constituents, minor 
mineral constituents.
 The chapter begins: “A native of the Far East, the soy 
bean has been cultivated since the dawn of civilization 
in China and Japan, where the seeds furnish millions of 
human beings with food. From the seeds are prepared soy 
cheeses (tofu, natto, miso [sic, none of these three are “soy 
cheeses”]), soy milk, and soy sauce, the latter being used in 
chop suey. Because of the absence of starch in many varieties 
soy bean fl our has come into use in the Occident as a diabetic 
food. Soy bean oil is of growing industrial importance.”
 An illustration by Winton (p. 512; Source: Winton 1906, 
p. 248) shows the outer portion of the soy bean seed in cross 
section, with each of the layers (X 160 magnifi cation).
 In the introductory section on “Forage legumes,” soy 
beans are discussed under the following headings (p. 642-
45): Comparative macroscopic structure, comparative 
microscopic structure (table), comparative chemical 
composition of green fodder (p. 644) and of hay (p. 645). 
The section titled “Soy bean” (as forage plant, p. 666-67) 
has the following composition: Introduction. Macroscopic 
structure. Microscopic structure: Stem, petiole, petiolule, 
leaf, stipule, fl ower, chief structural characters. Chemical 
composition (values from Pellet, Schwackhöfer, and Haskins 
for: Total ash, potassium oxide, sodium oxide, calcium 
oxide, magnesium oxide, ferric oxide, phosphoric acid, 
sulfur trioxide, silicon dioxide, and chlorine).
 Note: This is the earliest English-language document 
seen (Jan. 2004) that uses the word “petiolule” in describing 
the soybean plant.
 This book also discusses: Lecithin (p. 8, 14). Kudzu 
starch (Pueraria hirsuta Schneider, p. 37). Gluten (p. 57-
59, 72-73, 199-200, 211-25). Coix (Job’s tears, p. 100-04). 
Hemp seed (p. 413-21). Almond (p. 476-85). Peanut (p. 497-
512, 642-43, 663-66). Linseed (p. 525-35). Sesame seed (p. 
598-605). Alfalfa (p. 642-43, 646-59).
 Note: Andrew L. Winton lived 1864-1946. Kate Grace 
Barber Winton was born in 1882. Address: 1. Sometime 
state and federal chemist; 2. Sometime state and federal 
microscopist.

2141. Adler, Max. 1933. Improved process of manufacturing 
soy milk and its derivatives. British Patent 402,948. 
Application date: 12 Jan. 1933. 3 p. Complete Accepted: 14 
Dec. 1933. Convention date (Austria): 16 Jan. 1932.
• Summary: Objectionable fl avors are removed from 
soybean products by partial preroasting, extraction with 
ethanol, and heating an aqueous suspension while passing a 
stream of superheated steam or air.
 “The original harsh and bitter taste is changed to an 
almond-like sweetness by subjecting the beans in the fi rst 
place to a light roasting, followed by peeling and removal 
of the germ. Bodies imparting an astringent taste are 
dissolved out with the aid of alcohol or other suitable organic 
liquid. Not less than 10 minutes’ heating of the soy mass in 
aqueous suspension destroys the raw leguminosic taste. This 
operation is immediately followed by passage of a stream of 
superheated steam or other indifferent gas heated to the same 
temperature in order to drive off substances responsible for 
the characteristic odour of the raw beans. This last operation 
should not occupy more than 30 minutes at a temperature 
not exceeding 120ºC, so as to avoid decomposition of fats 
and albuminoids. The fi nal product can be incorporated 
with other ingredients or diluents and thereby rendered 
approximately equivalent to cow’s milk or human milk. 
Emphasis is laid upon the value of soy milk as a diet for 
diabetics.” (Quoted from Food Manufacture). Address: PhD, 
18 Am Tabor, Vienna II, Austria (Citizen of the Republic of 
Austria).

2142. Csonka, Frank A.; Jones, D. Breese. 1933. Differences 
in the amino acid content of the chief protein (glycinin) 
from seeds of several varieties of soybean. J. of Agricultural 
Research 46(1):51-55. Jan. (Chem. Abst. 27:2167). [8 ref]
• Summary: In the varieties examined, the tryptophan 
content of the glycinin was 1.89-2.84% and cystine values 
were 0.74-1.46%. Variations are ascribed to differences in 
the relative proportions in which the globulins comprising 
the glycinin fractions occur in different varieties. Nutritional 
aspects of these variations are discussed. Address: 1. Senior 
Chemist; 2. Principal Chemist. Both: Protein and Nutrition 
Div., Bureau of Chemistry and Soils, USDA.

2143. Jamieson, G.S.; Baughman, W.F.; McKinney, R.S. 
1933. Oil content of nine varieties of soybean and the 
characteristics of the extracted oils. J. of Agricultural 
Research 46(1):57-58. Jan. [1 ref]
• Summary: Relevant analytical data are recorded. The oil 
content of the seed varieties varied considerably, but the 
proportion of saturated to unsaturated acids showed only 
small variations. Notable variations occurred in the iodine 
and thiocyanate values. These are associated with varying 
proportions of oleic, linoleic, and linolenic acids. Address: 
1. Senior chemist. All: Oil, Fat & Wax Lab., Bureau of 
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Chemistry & Soils, USDA.

2144. Sakurai, Yoshito. 1933. Miso no seibun (yohô). Sendai 
miso jukusei-chû no henka ni tsuite [The constituents of miso 
(Preliminary note). On the changes during ripening of Sendai 
miso]. Nippon Nogeikagaku Kaishi (J. of the Agricultural 
Chemical Society of Japan) 9(1):5-6. [Jap]
• Summary: A table shows the nutritional composition for 
13 nutrients of Sendai miso at the start of fermentation, and 
after 1, 3, 6, 9, and 12 months. Address: Nôgaku-shi, Japan.

2145. Tomhave, A.E.; Mumford, C.W. 1933. The effect of 
ground soybeans on the cold storage quality of eggs. Poultry 
Science 12(1):37-41. Jan. [5 ref]
• Summary: For several years, experiments have been 
conducted at the Delaware Station on ground soybeans as 
part of the feed for laying pullets. The main object of these 
experiments is to determine whether ground soybeans can 
effi ciently replace all or part of the animal protein feeds 
used largely as a protein source to balance the laying rations. 
Three reports (1928-1930) have shown the detrimental 
effects of cottonseed meal in the laying ration on the keeping 
quality of eggs in cold storage.
 Table 1 shows the percentage composition of seven 
different laying rations that were developed; their content of 
ground soybeans ranged from zero to 10.4%.
 “Conclusions: 1. There is practically no difference in 
the keeping quality of eggs in cold storage between eggs 
produced from laying rations containing up to 10.4% ground 
soybeans and rations containing no soybeans” (p. 41). 
Address: Univ. of Delaware, Newark.

2146. Cates, J. Sidney. 1933. Soy beans go domestic. 
Country Gentleman 103(2):6, 58. Feb.
• Summary: Discusses the discovery by Morse and Dorsett 
of new green-vegetable varieties for human consumption, 
and the importance of soybeans as a source of protein. The 
Japanese use the word daizu to refer to the soybeans that 
they grow for dry beans, soil improvement, forage and 
grain, whereas they use the word mame for the soy-bean 
varieties they grow for green-vegetable use. “The new green-
vegetable bean varieties were fi rst grown a year at Arlington 
[Virginia], where they were sorted out, on the basis of 
growth habits, into Northern, Southern, and the mid-latitude 
kinds, and then sent out to fi eld stations for further trial.”

2147. Good Health (Battle Creek, Michigan). 1933. The 
soybean cures rickets. 68(2):16. Feb.
• Summary: This editorial states: “Various observers report 
the successful use of soybean milk in the treatment of rickets. 
Bischoff, an eminent German authority, calls attention to the 
fact that the soybean is rich in phosphorus, the lack of which 
is a frequent cause of rickets.
 “Many physicians are recommending the giving of cod-

liver oil to all infants as a precaution against the development 
of rickets. Soybean milk may be found in many, perhaps 
in most, cases, equally as protective as cod-liver oil and 
because of its agreeable fl avor and high nutritive value, may 
be found preferable to fi sh-liver oil.”
 Note: As of 1999 nutritionists believe that rickets, a 
defi ciency disease characterized by soft and deformed bones, 
is usually caused by failure to assimilate and use calcium and 
phosphorus normally due to inadequate sunlight or vitamin 
D.

2148. Hansen, Louis A. 1933. The soy bean as human food. 
Life and Health 48(2):21-23, 27. Feb. Also in J. of the 
Jamaica Agric. Soc., March 1933, p. 147-50.
• Summary: This is a good introduction to the soybean, 
based largely on information provided by Dr. A.A. Horvath 
(until recently of the health section, U.S. Bureau of Mines) 
and William J. Morse (senior agronomist at the USDA 
Bureau of Plant Industry). Discusses: History of the soy bean 
in Asia (especially China), nutritional benefi ts, soy bean 
fl our, soy bean milk, and soy sauce.
 Photos show: (1) Two men standing in a fi eld of tall 
soybeans. (2) A person grinding soybeans with a stone mill 
to make soy bean milk in China. (3) A “Chinese courtyard 
with pots of fermented soybeans and brine from which the 
well-known soy sauce is made.” (4) Steamed soy beans 
about to be made into miso in Japan.
 Note: In 1968 Hansen wrote a book titled From So Small 
a Dream, about Madison College (Madison, Tennessee), 
which pioneered soyfoods in the United States.

2149. Kellogg, John Harvey. 1933. The soybean rich in 
vitamin B. Good Health (Battle Creek, Michigan) 68(2):26. 
Feb.
• Summary: This editorial is a summary of the following 
article: Wan, Shing. 1932. “Comparison of soybeans and 
milk in contents of vitamins B-1 and B-2.” Chinese J. of 
Physiology 6(1):35-40. Feb. 15. Kellogg states: “One of 
the most important vitamins is vitamin B, which controls 
growth, feeds the nerves and acts as a stimulant to all vital 
processes... The soybean contains three times as much 
[vitamin B] as an equal weight of dry milk powder...”

2150. Sasaki, Shûiku. 1933. Daizu moyashi no yûki enki-rui 
ni tsuite [Organic bases in germinated soybeans]. Nippon 
Nogeikagaku Kaishi (J. of the Agricultural Chemical Society 
of Japan) 9(2):115-19. Feb. (Chem. Abst. 27:2711). [5 ref. 
Jap]
• Summary: The mother-liquor after removal of asparagine 
from an aqueous extract of soya beans germinated in the dark 
afforded (per kg from 2 species): adenine 0.52, 0.42; guanine 
0.12, 0.08; histidine 1.60, 2.01; arginine 3.33, 3.09; choline 
1.44, 1.71; cadaverine 1.22, 1.16 (gm?). Address: Nôgaku-
shi, Japan.
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2151. Suzuki, Kozo; Yazaki, Ataru. 1933. Daizu kasu no 
shiryô-teki kachi [Nutritive value of soy-bean cakes for 
feed or fodder]. Nippon Nogeikagaku Kaishi (J. of the 
Agricultural Chemical Society of Japan) 9(2):145-51. Feb. 
(Chem. Abst. 27[12]:2985). [11 ref. Jap]
• Summary: “The cake... is not adequate for normal growth. 
The minimum amount of protein in the soy-bean cake which 
is necessary for the growth of young rats is little inferior to 
that of the eggwhite protein.”
 The cake obtained in removing the oil by pressure 
contains more vitamin A than that obtained by extraction of 
the oil with solvents.

2152. Suzuki, Tsuneya. 1933. Miso jôzô-chû ni okeru gan 
chisso-butsu nakanzuku gurutamin-san no zôgen ni tsuite 
(zoku) [The increase and decrease of nitrogenous substances, 
especially glutamic acid, during miso fermentation 
(appendix)]. Jozogaku Zasshi (J. of Brewing, Osaka) 
11(2):135-38. Feb. [4 ref. Jap]
Address: Kôgaku-shi, Japan.

2153. Madison Survey (Madison, Tennessee). 1933. Soybean 
on exhibition at World’s Fair. 15(10):39-40. March 22.
• Summary: “According to Sherman R. Duffy, the soybean 
will be the only vegetable crop having an exhibit all to itself 
at the Century of Progress Exposition, and will occupy 6,000 
square feet of space in the Agricultural Building.”
 The soybean is known to urban dwellers only as the 
“material from which chop suey sauce is made... In the 
soybean exhibit will be soybean fl our, diabetic foods, infant 
foods, macaroni, breakfast foods, and a vegetable milk which 
is being used in a variety ways in the manufacture of foods 
and confections.”

2154. Baker, Wilson; Robinson, Robert; Simpson, N.M. 
1933. 75. Synthetical experiments in the isofl avone group. 
VII. Synthesis of daidzein. J. of the Chemical Society 
(London) 1933. p. 274-75. March. [5 ref]
• Summary: “The monoglucoside daidzin was isolated 
in 1931 by Waltz (Annalen, 489, 118) from the bean Soja 
hispida and was found to yield the aglucone, daidzein...” 
Address: The Dyson Perrins Lab., Oxford Univ., England.

2155. Izume, Seiichi; Yoshimaru, Y.; Hidaka, T. 1933. 
Vitamin D ni kansuru kenkyû. IV. Shôyu abura-chû ni okeru 
Ergosterol no sonzai, narabini Vitamin D no shigen to shite 
kan taru shôyu abura no keizaiteki kachi [Research on 
vitamin D. IV. Ergosterol in soy-sauce oil and the economic 
value of soy-sauce oil as a source of vitamin D]. Nippon 
Nogeikagaku Kaishi (J. of the Agricultural Chemical Society 
of Japan) 9(3):246-54. March. [14 ref. Jap]
• Summary: The sterol, melting point 136-137ºC (acetate, 
melting point 131-132ºC), contains 19.8-20.0% (by 

absorption spectrum) ergosterol.

2156. Kellogg, John Harvey. 1933. Nutrient value of the 
soybean. Good Health (Battle Creek, Michigan) 68(3):25. 
March. [1 ref]
• Summary: Nutrition Abstracts reported that two Russian 
investigators who studied soy milk “found that its protein 
is equally as digestible as the protein of cow’s milk and that 
it contains more tryptophan and so is able to balance up a 
larger amount of incomplete cereal proteins. Soy milk was 
found to digest more easily than egg or muscle protein (lean 
meat). Its lack of vitamin D is easily made good by the use of 
spinach and other greenstuffs which are the natural sources 
of this vitamin.”

2157. Klein, J. 1933. Vegetable milk in infant feeding. 
Archives of Pediatrics 50(3):205-10. March. [7 ref]
• Summary: The use of a soybean fl our diet in the treatment 
of seborrheic eczema in infants is described. Address: 
Chicago.

2158. L’Heureux, L. 1933. Le soja [Soya]. Congo: Revue 
Generale de la Colonie Belge (Bruxelles) 1(2):214-36. 
Feb.; 1(3):365-83. March. (Bulletin de l’Offi ce Colonial, 
Bruxelles). [14 ref. Fre; eng+]
• Summary: This early publication on soyfoods in Africa 
describes food uses and methods of preparing soymilk, 
in both condensed and powdered forms. Tunisia was a 
French protectorate from 1881 to 1956, when it became 
independent. France grew soybeans there, apparently at 
about the same time it started growing them in Algeria (p. 
214).
 At the exposition of Nanking in 1910 some 400 varieties 
of soybeans were assembled (p. 214).
 In 1908 the fi rm of Mitsui was the fi rst to try to 
transport, by sea, soybean seeds from Dairen to Liverpool. It 
was the beginning of a new industry in England (Liverpool 
and Hull), in Germany, Denmark (Copenhagen), and Holland 
(Rotterdam & Amsterdam).
 A former Belgian missionary in Jehol (West Mongolia), 
Father De Preter (Le T.R.P. Fl. De Preter, Supérieur de la 
Maison des Pères de Scheut à Yvoir) has corresponded with 
the author about soybeans, tofu, and soybean cake in that 
city. Soybeans are not cultivated on the best soils, which are 
reserved for wheat. One of his colleagues at Jehol, Father 
Cyr. De Puydt has worked to improve the soybean crop (p. 
219).
 Father De Preter has often helped in making tofu 
(fromage de soja), using magnesium chloride as a coagulant. 
If one uses calcium sulfate, the tofu is softer and the taste 
seems better. Father de Puydt has improved the manufacture 
of tofu by using magnesium salts (probably Epsom salts) in 
place of magnesium chloride. The tofu is eaten after being 
boiled in water or fried in fat. It is best when fresh. In winter, 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    914

© Copyright Soyinfo Center 2021

it is allowed to freeze [frozen tofu in northeast China] so 
that it can be kept for a long time; it becomes spongelike. 
But fresh tofu has a special aftertaste to which the European 
palate fi nds it diffi cult to get accustomed. This taste does 
not come from the coagulant but from the soybeans. When 
one eats more than two pieces of tofu in succession, one 
experiences indigestion. It does not produce gas like the 
beans. Notes that the factory of the Caséo-Sojaïne near 
Paris, of which Mr. Li Yu-ying is the director, makes tofu 
and various tofu products. Cooked with eggs, tofu makes 
an excellent omelet. Cooked with the juice of meat, it takes 
on entirely that fl avor. It can be used to make patés or 
smoked. Use fi rm tofu and cook in a mixture of 4:1 water to 
soy sauce. Then smoke it like meat. This can, for example, 
replace ham or bacon in an omelet. Tofu paté has much the 
same consistency and taste as paté de foi gras. Thus, there 
are many ways that tofu can replace meat (p. 221-24).
 Using caséine or légumine of soymilk, the French 
pioneered industrial soy protein isolates in 1911 (see 
Beltzer). They were used in various glues, and in coating 
paper (p. 224-25).
 The margarine industry employs only the fi nest quality 
oils. Soy oil was not introduced to margarine manufacture in 
Europe until about 12 years ago [i.e., 1921], but it has rapidly 
taken an important place on account of its good properties 
and low cost. Describes how to make synthetic rubber 
from soy oil. One of the main uses of soy oil in Europe is 
in making soaps. Some is also used to make explosives. 
Mr. Tihon is the distinguished director of the Laboratory of 
Industry and Commerce at Leopoldville, Belgian Congo (p. 
227-28).
 Soybean cake (Tourteau): Father de Preter in Jehol has 
assured me that soybean cake is used there to nourish and 
fatten beasts. For horses, this cake has a surprising effect. If 
a horse, returning from a trip lean and exhausted, is put on a 
regimen of soybean cake, it will return to normal in 15 days 
(p. 230).
 Just like the oil, the cake is more and more in demand 
in Europe, and in certain countries the effect of soybeans on 
the economy is quite remarkable. Until about 30 years ago, 
Denmark was a super producer of wheat. But Dutch products 
were defeated by the lower prices of American goods. Aided 
by soybeans, the Danes were able to expand their livestock. 
Soybeans are now imported, the oil is extracted and used to 
make margarine, while the cake is used to feed livestock–
some 18.5 million heads in 1926, not including poultry 
The result has been the development of an enormous trade 
in animal products, butter, cheese, ham, bacon, lard, eggs 
and even livestock–all accounting for about 70% of Danish 
exports. Holland is in a similar position (p. 230-31).
 In 1912 the “Dairen Mill Owners Association” was 
founded, By June 1923 all but 7 of the mills in Dairen were 
members of the association. The oil in the Suzuki mill is 
extracted using benzine solvent, the most modern method. 

32 of the mills, mostly owned by Japanese, use hydraulic 
presses, while those owned by the Chinese generally use 
hand-turned screw presses (p. 231-32).
 A large table (p. 323) shows exports of soybean 
seeds, cake, and oil from the ports of Dairen, Newchwang, 
Vladivostok, and total, from 1908 to 1917. During this time, 
because of Manchurian mills, the amount of seed decreased, 
while the exports of cake and meal increased.
 Condiments: Shoyu (shoyou) is the main one. Several 
processes for making soy sauce are described in detail. Lea 
& Perrins Worcestershire Sauce is nothing but a highly 
seasoned soy sauce (p. 234).
 Continued (p. 365): Mr. L. L’Heureux is director of the 
chemical service of the Belgian Congo. Let’s see what the 
soybean is doing in the Congo. M. Tihon of Leopoldville, 
said in an interesting report titled A propos du soja hispida: 
Encountered 30 years ago [i.e., about 1903] at Stanleyville 
by commander Lemaitre, it fi gured in the collection of the 
botanical garden of Eala and was the object of experiments at 
Sankuru in 1914-15 (p. 365).
 In this report, Tihon analyzed 3 varieties of soybeans 
from the plantations of Eala. The soybean would be good for 
all our [Belgian] colonies; it could replace meat and be used 
in the rations of black workers (p. 366-67).
 Soymilk: Describes how to prepare it and its properties. 
According to Prof. Laxa of Prague, fresh soymilk has an acid 
reaction. Mentions the work of Li Yu-ying. Notes that by 
adding lactose and a bacterial culture, Yogourth [yogurt] can 
be made from soymilk (p. 370).
 In Peking, soymilk is sold in small bottles of 200-220 
cc carrying the title Lait de pois–Un produit chinois. La 
nurriture la plus nourrissante. Préparé par ___. In 1925 
one bottle of soymilk daily cost 1 dollar Mex per month. In 
1919 in Shanghai, Peking and Dairen, Chinese companies 
furnished hospitals and private individuals 8-10 oz of 
concentrated soymilk in bottles (p. 371-72).
 A table (p. 373) compares the composition of 3 types 
of soymilk with mother’s milk, cow’s milk, and goat’s milk; 
all but the cow’s milk (87.00%) contain 90.71% water. The 
soymilks are: (1) From Tsinan fu, China. (2) From Peking, 
China. 3. From Japan. The soymilk from Peking was low in 
fat, so yuba had probably fi rst been removed from it (p. 372).
 In China, soymilk is habitually drunk sweetened 
with sugar. Li Yu-ying reports that one of his parents was 
nourished from birth with soymilk and for 37 years he has 
always been in excellent health (p. 374).
 A new method for making soymilk. In 1916 Prof. Laxa 
of Prague develop a method for making soymilk in homes 
in Europe. The cost of a liter of soymilk in Prague in 1916 
was estimated by Laxa as being about 40 centimes if it was 
homemade. Before the war, there was in London a soymilk 
factory which intended to place its products regularly on 
the market. Plans were made to construct two other plants, 
one in Manchester and one in Liverpool. The synthetic milk 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    915

© Copyright Soyinfo Center 2021

syndicate launched a soymilk on the market that was adapted 
to European tastes. The syndicate’s factory, established in 
Liverpool, used the method of F. Goessel to make 100 liters 
of soymilk using the following formula (which is given). A 
Dutch patent (No. 2122 of Sept. 1917) and a Japanese patent 
(No. 28346) are also cited (p. 375-77).
 A table shows the composition of 6 types of Soyama 
soymilk according to the analyses of Dr. G. Popp of 
Frankfurt. The protein ranges from 2.5% to 3.77%. Normal 
soy cream contained 11.5% fat, whereas that which was extra 
rich for diabetics contained 30% fat. It is very diffi cult to tell 
the difference between tea, coffee or chocolate to which one 
has added Soyama soy cream compared with regular dairy 
cream (p. 379).
 In using the Soyama milk and cream, von Noorden 
confi rms the following statement of Fischer, who studied 
vegetable milks in general: 1. In the stomach, soymilk gives 
a fl occulent precipitate which is fi ner [smaller clumps] than 
that produced by cow’s milk. 2. The digestion of soymilk 
requires only a weak secretion of gastric juice; the period of 
secretion is therefore short. 3. The time that soymilk protein 
resides in the stomach is shorter than that of cow’s milk 
protein. 4. The peristaltic action of the stomach is less after 
ingestion of soymilk and better coordinated. Therefore, based 
on these observations, von Noorden recommended soymilk 
over cow’s milk (p. 380).
 Hatmaker made powdered soymilk. A table shows its 
composition, as analyzed by a laboratory in Paris (p. 380).
 Yu P’i and Yu Ba are the Chinese and Japanese names 
of yuba, respectively. Recently a new method for making 
yuba has been patented in Japan. It consists in the use of an 
electric ventilator [or fan] placed above the surface of the 
cooking pot containing soymilk that is not heated above 
90ºC. A table (based on analyses of the Tokyo Laboratory 
of Hygiene, of Embrey, and of Adolph) then gives the 
nutritional composition of 5 types of yuba, including Fu 
Chu (dried yuba sticks) which (surprisingly) contain 53.68% 
water.
 Note: Maybe this Fu Chu was either fresh or 
reconstituted yuba. Address: Directeur du Service Chimique 
du Congo Belge.

2159. Rewald, Bruno; Riede, W. 1933. Das verhalten von 
Fett, Phosphatiden und Eiweiss waehrend der Samenreife 
[The relation between fat, phosphatides and protein during 
the ripening of seeds]. Biochemische Zeitschrift 260(1-
3):147-52. April 13. (Chem. Abst. 27:3500). [Ger]
• Summary: The authors determine the composition of the 
soybean plant at different stages of its development. The 
botanical part of the work was conducted in Bonn at the 
Botanical Institute of the Agricultural College (Hochschule), 
the chemical part in Hamburg at the scientifi c laboratory of 
Hansa-Muehle. Address: 1. Hamburg; 2. Bonn-Poppelsdorf 
[Germany].

2160. J. of the American Medical Association. 1933. Soy 
bean milk in infant feeding (Abstract). 100(15):1205. April 
15.
• Summary: This is a brief summary of a study by Rittinger 
and Dembo, who conducted a preliminary study of 50 infants 
for more than one year by feeding them soy bean (vegetable) 
milk. “The progress in weight and the state of nutrition 
shown demonstrated that the soy bean, with the addition of 
sugars and various mineral salts, can be made an adequate 
food for infants. The preparation used contained adequate 
amounts of the essential vitamins. The stool fl ora resembled 
that of the normal, breast fed baby. The economic features 
(mass production and low cost) are especially signifi cant in a 
consideration of soy bean milk as an infant food. It compares 
favorably with the milk of animals from the standpoint of 
nutritional availability and biologic value. The authors have 
an additional 100 babies under observation on a diet of soy 
bean milk, either as a complement to breast milk or as an 
exclusive food. They will report their studies at a later date.”

2161. Faura, Roberto E. 1933. La soja: Su historia, cultivo, 
composicion del grano y de la planta, estudio de la materia 
grasa, conclusiones [The soybean–Its history, culture, 
composition of the seed and of the plant, study of its oils, 
conclusions]. Boletin Mensual del Ministerio de Agricultura 
de la Nacion (Buenos Aires, Argentina) 33(1):9-22. April. [9 
ref. Spa]
• Summary: The soybean is also known in Argentina as 
“soya, poroto soya, poroto de Manchuria, etc.” The author 
lists numerous reasons that the soybean is a valuable crop. 
Page 10: “In this sense, the Ministry of Agriculture, in 
1924, conducted a very active campaign, conducive to 
the dissemination of soya (la soja). The campaign was 
very successful in awakening the curiosity and interest in 
cultivating this plant throughout the country.
 “Through the Seed Section (la Sección Semillas), which 
is presently the Offi ce of Exchange of Plants and Seeds 
(la Ofi cina de Intercambio de Plantas y Semillas), which 
depends on the Division of Experimental Stations, 15,000 
kg of 15 varieties of soya were purchased in the United 
States from the company T.W. Wood and Sons [seedsmen, 
Richmond, Virginia].
 “This seed was distributed free of charge, in suffi cient 
quantities for small trials, among the schools of agriculture, 
the experimental stations, and 8,000 farmers (who expressed 
interest in conducting trials) located in various regions of 
Argentina.
 “However, we could say that the history of soya in 
Argentina started a few years before that time, for it is 
likely that it started in 1908, with the fi rst trials conducted 
at the Experimental Station connected with the School 
of Agriculture of Cordoba (la Escuela de Agricultura de 
Córdoba; see Tonnelier 1912). But it was only in 1924 that 
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soya left the experimental fi elds and became known and 
cultivated throughout the country.
 “As a result of this large-scale distribution of seeds, 
leading to trials and promotion of its cultivation, it became 
possible to compile a large quantity of data related to the 
adaptation of varieties from distinct regions. As a result, a 
very favorable evaluation of the potential expansion of soya 
in Argentina was established, based on offi cial studies and 
communications from the most enthusiastic farmers who had 
received soybean seeds in 1924.”
 Footnote 2 (p. 10): “We could say that we are in the third 
stage in the development of soya in Argentina. Last year, 
Rio Segundo, an oil mill and edible oil refi nery in Cordoba 
province, conducted an intense promotional campaign 
for this crop and facilitated the sale of soybean seeds to 
farmers. According to reports from this company, 6,000 ha 
of soybeans were planted. A large export company became 
interested in this campaign, and cultivation expanded not 
only in Cordoba province, but also in Santa Fe and Buenos 
Aires provinces.”
 Note 1. This is the earliest document seen (July 1998; 
one of two documents) that uses the word “poroto” (or 
“porotos”) in connection with soybeans.
 Note 2. This is the earliest document seen (June 2009) 
that gives soybean production or area statistics for Argentina. 
Address: Ing. Agr., Argentina.

2162. Kellogg, J.H. 1933. The mischievous colon bacillus: 
From the editor’s pen. Good Health (Battle Creek, Michigan) 
68(4):16. April.
• Summary: “The bacillus coli, or colon bacillus, is always 
found in the colon and is frequently found in the upper parts 
of the intestinal tract...” “When the diet contains a large 
amount of protein, that is, when meat and eggs are eaten 
freely, the colon bacilli, along with various other harmful 
organisms, increase in numbers and virulence.
 “There is but one remedy for this grave condition, that 
is, change of the protective fl ora by implanting the protective 
germ B. acidophilus which by nature is endowed with the 
power to suppress the harmful bacteria which invade the 
intestine. This is now easily accomplished by means of the 
newly discovered preparation, soy acidophilus milk. This 
is a culture of the bacillus acidophilus in soybean milk. 
It is found that the acidophilus grows with much greater 
vigor in soybean milk than in cow’s milk; consequently 
soy acidophilus milk contains the protective germ in much 
greater numbers than does ordinary acidophilus milk [made 
from cow’s milk]. Not only this, but the individual organisms 
are larger and much more vigorous. Laboratory researches 
have shown that soy milk is a better medium for growing the 
acidophilus than is cow’s milk. When fi rst placed in cow’s 
milk, the B. acidophilus grows very slowly.” But when this 
bacillus, “newly isolated from the intestine, is placed in soy 
milk, it springs immediately into vigorous growth. The long 

series of transfers required when cow’s milk is employed 
is not necessary. It has been further observed that when old 
and attenuated cow’s milk cultures of the B. acidophilus are 
added to soy milk, they are at once revived and rejuvenated. 
In other words, the soy milk seems to be a much better 
medium for the growth of B. acidophilus than is cow’s milk.”
 “Another advantage of soy milk as a medium for 
cultivating B. acidophilus is the fact that it is free from the 
unwholesome contaminations to which milk is suspiciously 
subject, especially the very considerable admixture of 
barnyard fi lth which is always found in cow’s milk.”
 Note: This is the earliest document seen (Sept. 2012) 
which contains the term “soy acidophilus milk.”

2163. Staley Journal (Decatur, Illinois). 1933. Soy fl our: A 
newcomer to the food markets which is winning big favor. 
Western world fi nally makes its own product from bean 
which has been one of the main staples of peoples of Orient 
for fi ve thousand years. April. p. 3-5.
• Summary: Contents: Introduction. Rancidity overcome–
Taste improved. Many bakers use soy fl our. Food value high. 
Used by large bakers. Sold by retail stores.
 This article begins: “A world which is demanding 
something new, and effi cient and inexpensive is welcoming 
soy fl our which most effectively answers all of these 
requirements. While the soy bean has been used extensively 
in the Orient as a staple food for at least 5,000 years, its 
introduction into European and American markets is a fairly 
recent affair. Since the western world has discovered this 
valuable legume it has developed some products from it of 
which the Orientals had either never thought or had never 
cared to work out. Outstanding in this list is soy fl our. The 
soy bean, as used by the Orientals, does not, as a rule, appeal 
to the western taste. Its high nutritive value has always had 
an appeal to dietitians and has intrigued food chemists who 
felt that the western world was actually missing something 
extremely good by not making the most of the soy bean. 
Since it could not be used in its natural state the logical 
solution was the making of a fl our.”
 “Soy fl our contains four times as much protein and 
fi fteen times as much fat as wheat fl our. Other vegetables 
contain protein but unlike theirs, the soy protein reacts and 
can actually replace animal protein. This soy protein also 
has this advantage, It is free from nucleoproteins, therefore 
it does not lead to the forming of injurious uric acids, as do 
animal proteins sometimes.
 “Because of the high protein and lecithin content most 
mixtures in which soy fl our are used, do not need as many 
eggs as the same mixture with wheat fl our alone. By using 
soy fl our and cutting down on the number of eggs neither 
food value, taste nor color are sacrifi ced.”
 “Sold by Retail Stores: Since its cordial reception by 
the manufacturers soy fl our is now being made available 
for the retail trade. Our own company is gradually putting it 
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into retail stores, and dealers fi nd that housewives are liking 
it. It is quite as practical for home use as for commercial 
purposes, and has even a wider number of uses. Housewives 
have found that it makes excellent pie crust, and improves 
gravies and soups. Puddings made with part soy fl our have a 
delightful fl avor. It also can be used as a binder in meat loaf 
and croquettes. Women who have so used it say they will not 
go back to the old method.
 “It has been demonstrated that no one need have any 
hesitation in using this soy fl our. It is the cheapest source of 
protein, and by making use of it the white race can secure a 
large part of its protein as some of the Eastern peoples have 
for centuries. Now that the soy bean has been found to be a 
most profi table crop for farmers in the corn and cotton belts 
of the United States, it is highly gratifying that the country at 
large is receiving soy products so enthusiastically.
 “Note: Persons interested in receiving a book of recipes 
for using Soy Flour will be sent our new book, if they will 
write the Staley Sales Corporation, Decatur, Illinois.”
 A portrait photo shows A.R. Staley, who has charge of 
the sales work in the soy fl our department.
 Note 1. This is the earliest English-language document 
seen (Dec. 2020) that contains the term “soy proteins” (or 
“soy protein”).
 Note 2. This is the earliest document seen (Aug. 2016) 
in the Staley Journal that contains the term “soy fl our,” or 
the term “soybean fl our,” or the word “soyfl our.”

2164. Rewald, Bruno. 1933. Unterscheidung von 
Lecithinpraeparaten tierischer und pfl anzlicher Herkunft 
[Distinction between lecithin preparations of animal and 
plant origin]. Chemiker-Zeitung 57(38):373-74. May 13. [1 
ref. Ger]
• Summary: Soy lecithin (Sojalecithin) contains only 20-
26% lecithin. Lecithin from plants is called Pfl anzenlecithin; 
it is now becoming abundant and low in cost, whereas 
lecithin from the animal kingdom is expensive.
 This article discusses at length the article by Nottbohm 
and Meyer that was published in Chemiker-Zeitung on 5 
Nov. 1932, p. 881-82. Address: PhD, Hamburg [Germany].

2165. Washington Post. 1933. Milk from soy beans is new 
economy food. Inventor [Jethro Kloss] claims product is 
more nutritious than dairy article. May 21. p. 24. Sunday.
• Summary: Jethro Kloss makes soy bean milk at home for 
his family. His own daughter, Mrs. Harry C. Engelhard, was 
raised on nut milk before he perfected the soy bean milk. Her 
daughter, Joyce Joan Engelhard, was raised exclusively on 
the soy bean milk. In Mr. Kloss’ method, the strong fl avor is 
removed. The beans are soaked overnight, then ground, to 
give a product costing about 2 cents for 3 quarts. Mr. Kloss, 
who lives at 109 Varnum St. Northwest, says that buttermilk 
and cheese may also be made from soy bean milk.
 Two small portrait photos show: (1) Mrs. Harry C. 

Engelhard (left), wearing a white hat and dress. Jethro 
Kloss’ youngest daughter, she was born Naomi Kloss, but 
later changed her fi rst name to Joan. (2) Jethro Kloss (right), 
wearing a dress suit with a white bow tie. An original of this 
photo (shown here) was sent to Soyfoods Center in 1985 by 
Doris Kloss Gardiner of Loma Linda, California.
 Note 1. This is the earliest document seen (Oct. 2004) 
concerning Jethro Kloss and his work with soyfoods.
 Note 2. This is the earliest article on soy seen (Aug. 
2002) in the Washington Post.

2166. Tomhave, A.E.; Mumford, C.W. 1933. Ground 
soybeans as a protein supplement for growing chicks. 
Delaware Agricultural Experiment Station, Bulletin No. 183. 
24 p. May.
• Summary: The fi rst experiment was conducted in 1927. 
Conclusions: “1. Ground soybeans, supplemented with bone 
meal, cannot be used to replace all of the animal protein 
concentrates in a growing ration without affecting the growth 
of chicks, mortality, and the feed requirement to produce a 
unit of gain.
 “2. Ground soybeans are less palatable for baby chicks 
than meat scrap containing 55 per cent protein.
 “3. Ground soybeans, supplemented with bone meal, can 
be used to replace one-third of the meat scrap in a growing 
ration without seriously affecting the growth of chicks, 
mortality, or the feed requirement to produce a unit of gain.
 “4. When a unit of protein in ground soybeans costs the 
same as a unit of protein in meat scrap containing 55 per cent 
protein, there is no advantage in using ground soybeans as a 
protein concentrate.”
 On the cover is a photo of “Brooder houses with wire 
sun porches in which chicks were reared in experiments 4 
and 5.”
 Note: Oh happy days, when chickens had access to 
sunlight, A brooder usually refers to some type of heated 
enclosure for raising baby poultry–whether those are baby 
chicks, turkey poults, goslings, etc. Typically, a brooder 
includes a heat lamp, a source of food and water for the 
chicks, and bedding such as pine shavings. Address: 1. 
Poultry Investigator and Animal Husbandman; 2. Asst. in 
Poultry. Both: Newark, Delaware.

2167. Wessely, F.; Kornfeld, L.; Lechner, F. 1933. Ueber die 
Synthese von Daidzein und von 7-Oxy-4’-methoxy-isofl avon 
[On the synthesis of daidzein and of 7-Oxy-4’-methoxy-
isofl avone]. Chemische Berichte 66(5):685-87. May. [7 ref. 
Ger]*
• Summary: F. Lechner’s dissertation on this subject was 
published in April 1932. L. Kornfeld’s dissertation on this 
subject was published in July 1932. Note: This journal is 
published by Deutsche Chemische Gesellschaft. Address: 
No. II Chemical Lab., Univ. of Vienna.



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    918

© Copyright Soyinfo Center 2021

2168. Goessel, Fritz. 1933. Process for converting soya 
beans and the like seeds into a condition suitable for 
nutrition. U.S. Patent 1,912,895. June 6. 2 p. Application 
fi led 23 Dec. 1930.
• Summary: Describes heat-treatment of soya beans with 
a hot liquid (such oils or fats) at 100ºC for about 5 minutes 
to remove the “repulsive taste” and/or smell. The oil is then 
removed by centrifuging.
 Note: This process of oil-roasting or deep-frying 
soybeans in oil and/or Crisco to reduce their beany fl avor 
is sometimes called “Goesselizing” (See Nelson 1935). 
Address: Frankfurt-am-Main, Germany.

2169. Kellogg, J.H. 1933. Lime and longevity: From 
the editor’s pen. Good Health (Battle Creek, Michigan) 
68(6):16-17. June. [1 ref]
• Summary: Dr. H.C. Sherman of Columbia University, 
in rat feeding experiments, has shown that the addition of 
milk and lime or calcium to their diet increased longevity by 
10%. “For those who cannot take cow’s milk, and there are 
many such, soybean milk is a very satisfactory substitute. It 
is, indeed, more than a substitute, for in some respects it is 
superior to cow’s milk.
 “Best of all is the soy acidophilus milk, a culture of 
the bacillus acidophilus, the protective germ which Nature 
plants in the intestine of every young mammal to protect it 
against the invasion of harmful bacteria. Unfortunately, many 
adults have lost this bodyguard which Mother Nature kindly 
provides. In such cases, a new implantation of the protective 
fl ora is necessary. This can best be done by the use of the 
soy acidophilus milk. One or two pints of this milk, used in 
connection with lactose, will quickly change the fl ora even in 
cases where the protective organism has wholly disappeared. 
The protective fl ora keeps the intestinal tract in an acid state, 
the normal condition which encourages the absorption of 
lime” [calcium].

2170. Soap (New York). 1933. Lecithin in toilet soaps. 
9(6):55-56. June. [1 ref]
• Summary: “Lecithin has been largely used in the 
manufacture of skin creams and other cosmetic and toilet 
articles.” It is very benefi cial to the skin. “It is, therefore 
somewhat surprising that it has not found greater use in 
the manufacture of fi ne, milled toilet soaps.” Inasmuch as 
lecithin has colloidal properties, it actually aids in cleansing 
the skin.
 “The unsaponifi ed lecithin must later be separated from 
the saponifi ed oil by extraction, because soya-bean oil soap 
is not a welcome ingredient in fi ne toilet soaps.”
 Note: This is the earliest document seen (July 2020) 
concerning skin health and lecithin.

2171. USDA Bureau of Home Economics. 1933. Nutritive 
value of soybean and soybean products (Leafl et). 

Washington, DC. 2 p. June 10. [5 ref]
• Summary: Table 1 gives the nutritional composition and 
fuel value of soybeans and soybean products: Green shelled 
soybeans, soybean sprouts, dry whole seed soybeans or 
whole ground meal, soybean fl our (sifted, from the whole 
bean, from the press cake), soybean curd or cheese (fresh), 
soybean milk, soy sauce. Includes recipes for: Whole wheat 
bread with soybean fl our, and White bread made with 
soybean fl our. Mentions that Soyex Co., Inc., was at 60 John 
St., New York City, on 5 May 1931; An analysis of their fl our 
made from whole soya beans is given.
 Note: This is the earliest English-language document 
seen (June 2009) that uses the term “Green shelled soybeans” 
to refer to shelled green vegetable soybeans. Address: 
Washington, DC.

2172. Rewald, Bruno. 1933. Pfl anzenlecithin, ein wichtiger 
Faktor in der Lebensmittelindustrie [Plant lecithin, an 
important factor in the food industry]. Chemiker-Zeitung 
57(60):595-96. July 29. [Ger]
• Summary: A real boom in production of lecithin from 
plants can now take place, for the soybean is a suitable and 
inexpensive source of raw materials, and at the same time a 
highly valued oil can be obtained from this legume.
 Plant lecithins are now used in the margarine industry 
(0.2 to 0.3%), the chocolate industry, the pasta industry 
(noodles), the special-foods industry, and in the milk 
processing industry (for skim milk).
 These are only a few examples. Address: PhD, Hamburg 
[Germany].

2173. McCarrison, Robert. 1933. The goitrogenic action of 
soya-bean and ground-nut. Indian J. of Medical Research 
21(1):179-81. July. [2 ref]
• Summary: By adding soya-beans (1 gram per day) to 
the diet of young rats, the author produced an enlargement 
of thyroid which was not prevented by large amounts of 
potassium iodide–a source of iodine. The author concludes 
that the results indicate “that in the absence of a suffi ciency 
of vitamin-bearing food-ingredients, both soya-bean and 
ground-nut were goitre-producing.” He thought the thyroid 
enlargement was probably caused by a defi ciency of vitamin 
A.
 Note: This is the earliest document seen (Jan. 2021) 
showing that soybeans contain a goitrogen, and that it 
causes enlargement of the thyroid gland in rats. There is no 
indication in this paper as to whether the soy beans were 
raw or cooked; they were almost certainly raw. Address: Sir, 
Nutritional Research Labs, IRFA, Pasteur Inst., Coonoor, S. 
India.

2174. Sasaki, Shûiku. 1933. Daizu hatsuga no sai ni okeru 
tansui kabutsu no shinchin taisha ni tsuite [Carbohydrate 
metabolism of the soya-bean during germination]. Nippon 
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Nogeikagaku Kaishi (J. of the Agricultural Chemical Society 
of Japan) 9(7):693-96. July. [14 ref. Jap]
• Summary: Reducing sugar, produced after germination in 
the dark, decreased after one week; sucrose and stachyose 
decreased gradually. Dextrin and starch were found in 
the germinated seeds and increased considerably. During 
germination araban and cellulose increased, while galactan 
decreased. Address: Kyushu Teikoku Daigaku, Nôgaku-bu, 
Nogei Kagaku Kyoshitsu.

2175. Stearns, Genevieve. 1933. Soy bean fl our in infant 
feeding: A study of the relation of the comparative intakes 
of nitrogen, calcium, and phosphorus on the excretion 
and retention of these elements by infants. American J. of 
Diseases of Children 46(1):7-16. July. [15 ref]
• Summary: Infants maintained on diets of soya-bean 
foods containing calcium, phosphorus, and nitrogen in 
approximately the same proportions as in cow’s milk retain 
adequate quantities of these elements. Increase in the 
relative intake of calcium results in insuffi cient retention of 
phosphorus and calcium and of other fi xed bases. Address: 
Dep. of Pediatrics, College of Medicine, State Univ. of Iowa.

2176. Suzuki, Tsuneya. 1933. Hakko to vitamin. V. Nattô-kin 
wa vitamin B-1 o gôsei suru ya [Fermentation and vitamins. 
5. Do natto bacteria synthesize vitamin B-1?]. Jozogaku 
Zasshi (J. of Brewing, Osaka) 11(7):605-07. [2 ref. Jap]
Address: Osaka Teikoku Daigaku, Kôgaku-bu, Jôzôgaku 
Kyôshitsu, Takada Kenkyûshitsu, Osaka, Japan.

2177. Caldwell, George W. 1933. The soy bean in the 
nutrition of children. Medical J. and Record 138(4):126-28. 
Aug. 16. [15 ref]
• Summary: “This is a report of a clinical study of the use of 
soy bean fl our as a supplement to the diet of sixty-six infants 
and children.” “The soy bean fl our used in this investigation 
was furnished through the courtesy of the Soyex Company, 
Inc., Nutley, New Jersey.” “The soy bean fl our was used in 
three different ways: First cooked in cereal [1 part fl our to 
2 parts cereal, dry], second as prepared fl our added to milk, 
and third made into bread.”
 “The test group showed an average gain for each child 
of 9.4 ounces per month as compared with the average gain 
for each child in the control group of 6.7 ounces per month.” 
Address: Dep. of Pediatrics, New York Post Graduate 
Medical School and Hospital, Columbia Univ., New York.

2178. Takata, Ryôhei. 1933. Shôyu jôzô no eiyôgaku-
teki kôsatsu. II. Shôyu jôzô-chû no vitamin B-1 no henka 
[Nutritional investigation of shoyu. II. Changes in vitamin 
B-1 during shoyu fermentation]. Jozogaku Zasshi (J. of 
Brewing, Osaka) 11(8):680-88. [5 ref. Jap]
Address: Jokyôju, Kôgaku Hakase, Osaka Teikoku Daigaku, 
Osaka, Japan [Osaka Imperial Univ].

2179. Chinese Medical Journal. 1933. Annotations: Soya-
bean milk in infant feeding. 47(9):943-44. Sept. [1 ref]
• Summary: “Long popular in the Orient where it occupies 
a prominent place in the dietary, the soya bean is not usually 
regarded in this country as an important foodstuff, still less 
as a possible source of material for the feeding of infants. 
Nevertheless it has been tried for the latter purpose with 
favourable results in certain centres in England, while in 
America many workers are now speaking well of the so-
called ‘vegetable milk.’”
 There follows a summary of an article by Rittinger and 
Dembo (American Journal of Diseases of Children, Dec. 
192, p. 1221-38). Note. This is the earliest English-language 
document seen (Aug. 2013) that contains the term “soya-
bean milk,” which is used in both the title and the long 
summary.

2180. Iinuma, Toru; Mashino, Minoru. 1933. On the 
properties of soya bean protein. VI. Supplementary studies 
of the properties of soya bean protein. J. of the Society 
of Chemical Industry, Japan 36(9):506B-07B. Sept. 
Supplemental binding to Kogyo Kagaku Zasshi. [Eng]
• Summary: The inferiority of soybean protein to casein is 
due to denaturation and to the presence of oil or of methanol 
extractives, and extraction of the oil with azeotropic mixtures 
of hydrocarbons and lower alcohols is therefore sound. 
Address: The Tokyo ImperialIndustrial Inst., Hatagaya, 
Shibuya-ku, Tokyo.

2181. Takata, Ryôhei. 1933. Shôyu jôzô no eiyôgaku-teki 
kôsatsu. III. Shôyu oyobi tanpakushitsu sanbun kaibutsu-chû 
no ganchisso seibun no eiyôka [Nutritional investigation of 
shoyu. III. Nutritional values of the nitrogenous material in 
the substances from acid hydrolysis of shoyu and protein]. 
Jozogaku Zasshi (J. of Brewing, Osaka) 11(9):764-71. [2 ref. 
Jap]
Address: Jokyôju, Kôgaku Hakase, Osaka Teikoku Daigaku, 
Osaka, Japan.

2182. Fernholz, E. 1933. Ueber die Konstitution des 
Stigmasterins [On the structure of stigmasterin]. Justus 
Liebigs Annalen der Chemie 507:128-38. [Ger]
• Summary: The author, a pioneer in this fi eld, characterizes 
the sterols of soybean oil (stigmasterol and beta-sitosterol) 
and describes preparation of the starting material for the fi rst 
synthetic preparation of progesterone. Address: Aus dem 
Allgem. Chem. Universitaets-Laboratorium in Goettingen 
[Germany].

2183. Juschkevitsch, S. 1933. Russisches Sojabohnenoel 
[Russian soybean oil]. Fettchemische Umschau 40(10):197-
200. Oct. [7 ref. Ger]
• Summary: Analyses which have been conducted on 13 
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samples provided by various districts in Russia, and one 
sample from Manchuria, gave the following results:
 The value ranges are:
 Refractive index (N25): 1.4724 to 1.4760
 Saponifi cation value 188.1 to 192.3
 Iodine value 115.9 to 143.4
 Thiocyanate value 74.3 to 83.9
 Hexabromide value 0 to -10.1
 Saturated acids (Bertram) 13.9 to 20.6% [of total acids?]
 Unsaponifi able matter 0.52 to 0.99%
 Oils from the more northern districts showed higher 
iodine, thiocyanate, and hexabromide values, and had a 
higher linolenic and lower oleic and saturated acid content 
than oils from the southern districts. The linoleic acid content 
of all samples was about the same (50% of the [fatty] acids).
 Note: Smolensk is a city and the administrative center of 
Smolensk Oblast, Russia, located on the Dnieper River, 360 
kilometers (220 mi) west-southwest of Moscow. Address: 
Laboratorium fuer Organ. Chemie der Staats-Universitaet 
Smolensk, U.d.S.S.R.

2184. Arbeiter Zeitung (Vienna). 1933. Wollen sie kosten? 
[Do you want to taste it?]. 46(313):8. Nov. 12. [Ger]
• Summary: A kilogram of Edelsoja [soy fl our] sells for 2.50 
shilling and has the nutritional value of 58 hen’s eggs or 6½ 
liters of whole (full-fat) milk. The soybean is very rich in 
protein, containing about 40% as well as 20% fat [vegetable 
oil] plus lecithin. It is free of grape sugar (Traubenzucker) 
and contains only traces of starch, so it is well suited for 
diabetic diets. Address: PhD (Dr. phil. et rer. pol.).

2185. Iwamura, Iwao. 1933. Biochemical studies on miso, 
fermented soybean paste. I. Bulletin of the Agricultural 
Chemical Society of Japan 9(7-9):118-31. Bound in the 
back of Nippon Nogei Kagaku Kaishi (J. of the Agricultural 
Chemical Society of Japan). [Eng]
• Summary: The author conducted experiments with 
Sendaimiso, then with Shiromiso, Yedomiso, Inakamiso, 
and Hatchomiso. Miso protein, when added to a rice diet, 
has a high supplementary value. It has a somewhat higher 
supplementary value than “kôridôfu (frozen soy-bean curd)” 
but somewhat lower than fi sh protein.
 Note 1. This is the earliest English-language document 
seen (March 2009) that uses the term “soybean paste” to 
refer to miso, or that mentions Sendaimiso, Yedomiso, 
Inakamiso, or Hatchomiso (spelled that way).
 Note 2. This is the earliest English-language document 
seen (April 2013) that uses the term kôridôfu to refer to 
dried-frozen tofu. Address: Agricultural Chemical Lab., 
Tokyo Imperial Univ., Komaba, Tokyo, Japan.

2186. Miller, Carey D. 1933. Japanese foods commonly used 
in Hawaii. Hawaii Agricultural Experiment Station, Bulletin 
No. 68. 43 p. Nov. See p. 1-10, 28-43. [18 ref]

• Summary: Contents (p. 1-10): Introduction. Soybean 
products. Edamame (green soybeans). Tofu (soybean curd). 
Kirazu (tofu residue) [okara]. Tonyu (soybean “milk”). 
Aburage (fried soybean curd). Miso (fermented rice and 
soybeans). Natto (fermented soybeans). Shoyu (soybean 
sauce). Koji (fermented rice). Pages 24-15: Kinoko 
(mushrooms). Fu (gluten cakes). Goma (sesame seeds).
 Pages 28-43: Recipes with the nutritional composition 
of each: Miso soup with tofu. Miso soup with wakame. 
Miso soup with daikon. Miso soup with [cow’s] milk. Tofu 
soup with lemon. Tofu shoyu soup. String bean shirae 
[shira-ae] (with tofu and miso). Carrot shirai. Konnyaku 
shirai. Eggplant with miso. Green onions with miso. Fish 
cakes with miso. Sesame seed sauce for vegetables (with 
shoyu). Nishime (with shoyu). Nigome (with aburage and 
shoyu). Kirazu with vegetables (with okara, aburage, shoyu). 
Noodles (somen or udon, with shoyu). Vinegar sauce for 
sushi. Inari-sushi (with aburage and shoyu). Maki-sushi.
 Note: This is the earliest English-language document 
seen (June 2013) that calls for okara [which it calls kirazu] as 
an ingredient in a recipe.
 Appendix: Composition of some Japanese foods used in 
Japan.
 Concerning edamame: “The Japanese use several 
varieties of fresh green soybeans. In Honolulu whole plants 
are purchased from the vegetable market. The pods are 
removed from the plants, placed in boiling salted water, 
and boiled for about 25 minutes. They are then drained and 
cooled, and the beans are kept in the pods until eaten. Often 
children eat them out of bags as they would candy. The 
fresh green soybeans appear to be an excellent food. They 
are good sources of calcium, phosphorus, and iron, yield 
a basic ash, and, as compared with other fresh vegetables 
and fruit, have a remarkably high protein content. Vitamin 
tests in progress at the nutrition laboratory of the Hawaii 
Agricultural Experiment Station show that the cooked beans 
are very good sources of vitamins A, B, and G. The more 
general use of green soybeans should be encouraged in the 
home, and their consumption may be increased by selling 
them in school cafeterias.”
 Concerning Kirazu (tofu residue) (p. 5): “Kirazu, or 
the residue of the soybeans left when tofu is made, has a 
crude fi ber content of 3 to 4 percent, contains 4 to 5 percent 
of the protein of the beans, more than 1 percent of the fat, 
and 5 to 6 percent of the carbohydrate. Only a small part of 
kirazu is used for human food in Hawaii, by far the greater 
part being used as hog feed. Kirazu, however, is a utilizable, 
inexpensive food and might be more generally used than it 
is... Kirazu is used in combination with vegetables, or with 
fi sh, or dried shrimp, and seasonings.”
 Concerning Tonyu (soybean “milk”): The milky liquid 
obtained by grinding soybeans with water and heating and 
straining off the insoluble residue has the appearance of skim 
milk. Early reports from China and from Japan stated that 
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soybean milk may be used as a substitute for cow’s milk 
for children, but Wan (16, p. 360), in more recent scientifi c 
reports from China, indicated that, whereas soybean milk 
is richer in vitamin B than is cow’s milk, soybean milk is 
lower in vitamin A and still lower in calcium content. The 
biological value of the protein of the soybean milk is not 
comparable with [is lower than] that of the protein of cow’s 
milk. Chemical analyses of local soybean milk obtained from 
the tofu-manufacturing shops showed it to be low in fat and 
in carbohydrates. Chang and Tso (3, p. 199) demonstrated 
that, when properly supplemented with the necessary 
minerals, vitamins, fat, and carbohydrates, soybean milk 
can be used successfully for infant feeding where cow’s 
milk is not available or where the infant is anaphylactic to 
the protein of cow’s milk. In Hawaii there is no need to use 
soybean milk as a substitute for cow’s milk and, considering 
its dietary qualities, it should not be so used without the 
needed supplements.”
 Concerning natto: Describes the process for making 
natto on a commercial scale in Honolulu. After cooking 
(without soaking) for about 8 hours in a large iron kettle, the 
“beans are thoroughly drained and placed on paper plates 
covered with wax paper. The plates are stacked one above 
another in large wooden boxes, covered with rice straw mats, 
and kept at a temperature of approximately 30ºC. for 35 to 
36 hours, when the product is ready for use... The fermented 
product is covered with a gray, slimy substance that forms 
strings or threads when the beans are pulled apart, indicating 
good quality... Although no molds or yeasts are added to the 
cooked soybeans, O.N. Allen, of the botany department of 
the University of Hawaii, who examined several samples of 
fresh natto from Honolulu, found 2 molds, 4 bacteria, and an 
aspergillus present. The enzymes of some of these organisms 
probably caused the conversion of a small part of the protein 
to simpler substances.”
 Concerning Inari-sushi (p. 37): The “ingredients 
required for this dish are rice, water, salt, aburage, carrots, 
mushrooms, string beans, gobo, fl aked bonito, water, sugar, 
shoyu, and vinegar sauce.” A detailed recipe is given.
 Photos show the following (each food accompanied 
by its Japanese name written in both Chinese characters 
and katakana): (1) Edamame, in the pods on the plant, and 
shelled in a dish. (2) Tofu kasu [okara] on a plate. (3) Tofu 
on a dish. (4) Tonyu (soybean “milk”) in a glass. (5) Three 
triangles of aburage or fried soybean curd on a dish. (6) 
Miso on a dish. (7) Natto or fermented soybeans in a white 
rectangular commercial paper tray about 3½ by 6 by 1 inch 
deep. (8) Koji or fermented rice on a plate.
 Note 1. This is the earliest English-language document 
seen (June 2009) that uses the term “fresh green soybeans” to 
refer to green vegetable soybeans.
 Note 2. This is the earliest document seen (July 2003) 
that mentions commercial natto production in Hawaii.
 Note 3. This is the earliest English-language document 

seen (Jan. 2012) that uses the term “tofu residue” to refer to 
okara.
 Note 4. This is the earliest English-language document 
seen (Jan. 2012) that uses the word “strings” or “threads” 
in connection with natto. Address: Specialist in Nutrition, 
Honolulu.

2187. Okamo, Koji; Ohara, Iwao. 1933. Daizu no ni shu no 
saponin ni tsuite [Two saponins from soya beans]. Nippon 
Nogeikagaku Kaishi (J. of the Agricultural Chemical Society 
of Japan) 9(11):1249-58. Nov. [9 ref. Jap]
• Summary: A crystalline saponin (with chemical formula 
C48-50H77-81O18, melting point 225-227ºC), and an amorphous 
saponin (formula C45-51H79-83O19, melting point 216-218ºC) 
were obtained. On hydrolysis the former yields a sapogenin, 
formula C30-32H48-52O3, glycuronic acid, galactose, and 
rhamnose. The amorphous saponin yields a sapogenin, 
formula C31-33H50-54O4, and glycuronic acid, galactose, 
and rhamnose. Five sapogenin isomerides, melting point 
201ºC, 235ºC, 239ºC, 260ºC, and 248-249ºC, were isolated 
according to the duration of hydrolysis. When heated with 
copper oxide or lead chromate, the saponins and sapogenins 
yield methane and ethane. The saponins have no hemolytic 
power. Address: Nôgaku-shi, Minami Manshu Tetsudo K.K. 
(South Manchuria Railway Co.), Chuo Shikenjo, Nosan 
Kagaku-ka, Jikkenshitsu.

2188. Okano, Kôji; Ohara, Iwao. 1933. Daizu no nishu 
no saponin ni tsuite [Two varieties of soybean saponins]. 
Nippon Nogeikagaku Kaishi (J. of the Agricultural Chemical 
Society of Japan) 9(11):1249-58. Nov. English-language 
summary in Bulletin of the Agricultural Chemical Society of 
Japan 9:177-80, bound in Nippon Nogei Kagaku Kaishi. [9 
ref. Jap]
• Summary: The authors examined the ethanol extract of 
soybeans, from which the oil was removed, with the object 
of identifying the soluble glycosidic materials, or glycosides. 
A crystalline saponin was obtained which melted at 225-
227ºC and corresponded to the formula C48-50H77-81O18. 
On hydrolysis, there was obtained a crystalline sapogenin 
corresponding to the formula C30-32H48-52O3, glucoronic acid, 
galactose, and rhamnose.
 Eventually 5 isomeric sapogenins were obtained, 
depending on the degree of hydrolysis of the original 
saponin. Neither of the original saponins exhibited any 
hemolytic power.

2189. Pollak, J. 1933. Soy bean is a source of food and milk 
for diabetics. Industrial and Engineering Chemistry, News 
Edition 11(23):347. Dec. 10. Translated by W.L. Hill.
• Summary: “The process worked out by L. Berczeller in 
Vienna for purifying the soy bean, which is known to be 
especially rich in protein and fat, has made possible the 
production of a soy bean meal [whole soy fl our] that still 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    922

© Copyright Soyinfo Center 2021

shows the total fat and lecithin content of the bean and 
yet does not become rancid. Later, E. Kupelweiser [sic, 
Kupelwieser] in Vienna utilized and perfected this process on 
a technical scale.” By the addition of the necessary technical 
baking supplements to edible soy meal, a soybean bread has 
been produced in Austria. It contains only “one-fourth as 
much sugar-forming substance as normal bread. In taste and 
appearance this bread comes so near to ordinary whole-grain 
bread that it can scarcely be distinguished from it. Moreover, 
there is the practical advantage that this new bread, now 
being manufactured for diabetics on a factory scale, is 
markedly cheaper than most of the baked products hitherto 
used by diabetics.
 “Another old problem of the production of soy milk 
has also been worked out recently in Austria. By suitable 
preliminary treatment of soy beans, M. Adler has been able 
to produce a soy milk which is completely neutral to the 
taste and can scarcely be distinguished from cow’s milk. 
Moreover, in chemical composition and physical properties 
it appears to be quite equal to animal milk. On account of its 
low cost this product could assume importance in the food-
processing industries. The process is also probably suitable 
for the production of milk for diabetics.” Address: Vienna, 
Austria.

2190. Madison Survey (Madison, Tennessee). 1933. Soy bean 
recipes. 15(46):184. Dec. 20.
• Summary: Gives two recipes: Soy beans southern style 
(with “2 cups cooked soy beans”). Soy bean salad (with “1½ 
cups cooked soy beans”).
 “Soy beans furnish a protein equal in quality to that 
found in meat, milk, and eggs, and are also an important 
source of vitamin B. The large amount of fat, although 
lacking in much fat-soluble vitamin, is an economical source 
of energy. Soy beans are also rich in calcium and iron and 
give an alkaline reaction in the body.”

2191. Popp, M. 1933. Sojabohnen auf Moorboden 
[Cultivation of soy beans on moors]. Deutsche 
Landwirtschaftliche Presse 60(52):657. Dec. 30. [Ger]
• Summary: Soybean trials were conducted in Germany 
during World War I, and they succeeded to some degree 
in central and southern Germany. However soybeans have 
not yet been made to ripen in Germany’s coastal climates. 
Recently, however, Friedrich Kuhlmann of Hundsmuehlen, 
succeeded in growing soybeans as a silage plant on his land 
in the high moors. He obtained very noteworthy yields. 
Individual plants grew to a height of over 1 meter. Also the 
well-known old farmer Diedrich Paradies, of Nueunbrok bei 
Grossenmeer i.O. brought us well-developed soybeans from 
his moor. Chemical analyses are given of these two types of 
soybeans grown in central and southern Germany. Address: 
Prof. Dr., Versuchs- und Kontrollstation der Oldenburgischen 
Landwirtschaftskammer [Germany].

2192. Chachin, Toshio. 1933. Shôyu no vitamin B oyobi 
sono jôzô kôtei-chû no henka ni tsuite [Vitamin B and 
its change during the process of brewing shoyu]. Nippon 
Nogeikagaku Kaishi (J. of the Agricultural Chemical Society 
of Japan) 9(12):1297-1319. Dec. [17 ref. Jap]
• Summary: The quantity of vitamin B-1 decreased with 
progress of fermentation, becoming zero after the third 
month.

2193. Crane, Helen R. 1933. The story of the soya. Scientifi c 
American 149:270-72. Dec.
• Summary: The article begins: “During the Civil War the 
Union soldiers were fed a coffee which they did not like very 
well. It tasted ‘so-so’ but it failed to whip them on and keep 
them awake as did the coffee they had back home. No one 
bothered to tell them it was soybean coffee, and if they had 
been told what it was, the news probably would have meant 
nothing to them, for few people in this part of the world had 
ever heard of the soybean in that time.” This “Civil War 
coffee” was “brought back by some of our traders to the 
East...”
 “Time went on and then, in 1915 a shortage of 
cottonseed in the South coincided with a surplus of North 
Carolina’s soybeans that were being cultivated for live-stock. 
The Department of Agriculture began to dream dreams of 
an American soy-oil. Had not the Orient been using this oil 
for thousands of years in making lacquers, varnishes, paints, 
soaps, printing-inks, candles, waterproofi ng, and all such?”
 Americans discovered that soybean “oil could be 
extracted by grinding the beans and then placing them in 
some chemical solvent such as benzol, naphtha, or ether. 
The solvent was later evaporated, distilled, and used over 
again...” The Orientals have made comparatively “little use 
of soy meal for animal feed.”
 “It was not until as recently as 1917, when conditions 
brought on by the World War forced the Department of 
Agriculture to search for a cheap source of proteins for 
human consumption, that the soy bean was ‘discovered’ as 
a real food. More than 400 different recipes exist in Chinese 
cook-books, some of them dating back to about 3000 B.C., 
but we Americans did not fi nd them. Our scientists went to 
work directly on the bean itself–although they may have 
accepted ideas from the Orient of using it as a fl our, a curd, 
milk, oil, and meal.”
 “Our food experts, too, have taken with enthusiasm to 
this new ‘almost perfect food... it fi lls a crying need in our 
dietary,’ they say, and they add that, ‘... for some strange 
reason, our knowledge of foods has lagged far behind our 
other technical accomplishments and we have only just 
begun to realize the defi ciencies of our present foods... the 
soya will be come a very important accessory.’”
 “Soy-milk, which is prepared in a similar manner to 
almond-milk, is reported by several of our universities to 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    923

© Copyright Soyinfo Center 2021

be suitable for use as the only source of proteins in the diet 
of babies, as well as being adequate for promoting normal 
growth in children. It is further stated in these reports that 
invariably better results are obtained from its use in such 
cases than from cow’s milk.”
 “As for the cheese, or curds, they do not appeal greatly 
to Occidental taste at fi rst. They seem a trifl e strong in fl avor 
and are sponge-like in consistency, but it is prophesized 
[prophesied] that they will undoubtedly come to be looked 
upon as the delicacy they are considered to be in the Orient. 
These curds, prepared in an infi nite number of ways, may 
appear in one form as the ‘meat’ course, in another as the 
salad, and in still another as the dessert.”
 “Flour is now an important product from the soy, and 
is being manufactured in various parts of the country by 
the ton. It is used for making breads, cakes, and pastries. To 
diabetic patients and others in need of a starch-free diet it 
comes as a blessing, as well as adding a very palatable and 
nutritious item to the pantry list of any housewife.”
 “’Ice Cream by the Mile’ is the title of an article, to be 
published soon, which tells the story of the development of a 
new and better process for making that frozen delicacy.”
 Photos show: (1) A fi eld of Oo-too-ton [Otootan] 
soybeans in Orangeburg County, South Carolina. (2) William 
Morse of the USDA holding a round soybean cake made by 
pressing the oil from the beans. (3) Laredo soybeans cocked 
up in the fi eld for curing in White County, Arkansas. (4) 
A soybean plant growing taller than a man, with corn, in 
South Carolina; they are used for soil building and “hogging 
down.”
 Note 1. This is the earliest document seen (Jan. 2000), 
published in the USA, that uses the term “the soya” as a 
noun.
 Note 2. This is the earliest English-language document 
seen (Sept. 2016) contains the term “soy-oil.”

2194. Kaltschewa, D. 1933. Zwei Leguminosenmehle [Two 
legume meals or fl ours]. Zeitschrift fuer Untersuchung der 
Lebensmittel 64(6):540-43. Dec. [10 ref. Ger]
• Summary: Discusses whole (full-fat) soy fl our 
(Sojabohnenmehl) and chickpea fl our. One table gives an 
analysis of the composition of the cooked soy fl our, as is and 
on a dry weight basis, dehulled and with hull. A second gives 
the nitrogen and protein composition. A third compares the 
oil content and properties before and after cooking. A fourth 
gives nitrogen digestibility. A fi fth shows the lecithin content. 
The director of this Institute is Dr. A. Zlatarov (Zlataroff). 
The author’s name in Bulgarian is Dona Nikolova Kalcheva. 
Address: Chemisch-Medizinisches Institut der Universitaet 
Sofi a, Bulgaria.

2195. Okano, Koji; Ohara, Iwao. 1933. On the two kinds of 
saponin of soya bean. Bulletin of the Agricultural Chemical 
Society of Japan 9(10-12):177-80. Oct/Dec. Bound in 

the back/front of Nippon Nogei Kagaku Kaishi (J. of the 
Agricultural Chemical Society of Japan). [3 ref. Eng]
• Summary: The authors studied the crystalline saponin of 
the soybean (already investigated by Y. Sumiki), developed 
its molecular [chemical] formula, and found that the products 
of hydrolysis are sapogenin (formula given), glucuronic acid, 
galactose, and rhamnose. They also isolated an amorphous 
saponin and developed its chemical formula.

2196. Sakurai, Yoshito. 1933. Miso no seibun ni tsuite. III. 
Yûri shibô-san oyobi saponins [On the constituents of miso. 
III. Free fatty acids and saponins]. Nippon Nogeikagaku 
Kaishi (J. of the Agricultural Chemical Society of Japan) 
9(12):1326-30. Dec. [4 ref. Jap]
• Summary: Free oleic, linoleic, linolenic, stearic, and 
palmitic acids are present. Nine kg afforded 4 gm of the 
calcium salt, melting point 264-266ºC, of a saponin, melting 
point 232ºC, identical with soybean saponin. Address: 
Nôgaku-shi, Tokyo Daigaku Nôgaku-bu, Nôgei Kagaku 
Suzuki Kenkyû-shitsu.

2197. Sasaki, Shûiku. 1933. Studies on the germination 
of seeds. III. Transformation of carbohydrates during 
germination of soy-bean seeds. Bulletin of the Agricultural 
Chemical Society of Japan 9(10-12):181-82. Oct/Dec. Bound 
in the back/front of Nippon Nogei Kagaku Kaishi (J. of the 
Agricultural Chemical Society of Japan). [3 ref. Eng]
• Summary: The course of germination of the seeds is 
marked by an initial increase (5 days) and a subsequent 
decline in reducing sugar content, a steady decrease in 
sucrose, stachyose, and galactan, and an increase in starch, 
dextrin, pentosan, and crude fi ber. The total carbohydrate 
content of the seeds did not change appreciably during the 
fi rst 10 days of germination. Address: Biochemical Lab., 
Dep. of Agriculture, Kyûshû Imperial Univ.

2198. Shrewsbury, Charles L.; Bratzler, John W. 1933. 
Cystine defi ciency of soybean protein at various levels in a 
purifi ed ration and as a supplement to corn. J. of Agricultural 
Research 47(11):889-95. Dec. Based on his 1933 BSc thesis, 
School of Agriculture, Purdue Univ. [2 ref]
• Summary: Additions of cystine to rations containing 10% 
of soybean meal improved the live weight increases in rats 
except when the ration included yellow maize. With 15% 
of soybean meal in the ration the benefi t of cystine was less 
marked. Address: 1. Associate Chemist; 2. Senior student: 
Both: Purdue Univ. Agric. Exp. Station and College of 
Agriculture.

2199. Iwamura, Iwao. 1933. Miso no eiyô-ka ni kansuru 
kenkyû. I. Kome no tanpakushitsu ni taisuru miso no 
tanpakushitsu no hosoku-teki kachi [Nutrition value of miso. 
I. Supplementary value of miso protein for rice protein 
defi ciency]. Ryoshoku Kenkyu (J. of the Institute of Dietary 
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Science) No. 84. p. 377-90. [17 ref. Jap]

2200. Izume, S. 1933. [Existence of ergosterol in shoyu; 
economical value of shoyu as a source of vitamin D]. 
Minami Manshu Tetsudo K.K. (South Manchuria Railway 
Co. Experiment Station) 17:1-. [Jap]*

2201. Sakurai, Yoshito. 1933. Miso no kagaku-teki kenkyû. 
I. Sendai miso jukusei-chû no henka ni tsuite [Chemical 
analysis of miso. I. On the changes in Sendai miso during 
fermentation]. Ryoshoku Kenkyu (J. of the Institute of 
Dietary Science) No. 81. p. 187-89. [Jap]

2202. Sakurai, Y. 1933. Miso no kagaku-teki kenkyû. II. 
Shibô no ippan seijo ni tsuite [Chemical analysis of miso. II. 
On the general condition of oils and fats]. Ryoshoku Kenkyu 
(J. of the Institute of Dietary Science) No. 81. p. 189-91. 
[Jap]

2203. Sakurai, Y. 1933. Miso no kagaku-teki kenkyû. III. 
Miso no yûki-san ni tsuite [Chemical analysis of miso. III. 
On the organic acids in miso]. Ryoshoku Kenkyu (J. of the 
Institute of Dietary Science) No. 81. p. 191-96. [Jap]

2204. Weiss, H. 1933. Die guenstigen Wirkungen des 
Konsums vollfetten Sojamehls auf die Lage der deutschen 
Landwirtschaft und deutschen Volksernaehrung [The most 
favorable results of the consumption of full-fat soybean meal 
on the situation of the German economy and German diet]. 
Deutsche Volkswirtschaft (Die) No. 8. (Berlin). [Ger]*

2205. Zlatarov, Asen. 1933. Rastitelna ili mesna hrana [Food 
from plants or from meat?]. Priroda i Nauka (Nature and 
Science, Bulgaria) 4(1):5-6. [Bul]*
Address: Bulgaria.

2206. Carqué, Otto. 1933. Vital facts about foods: A guide to 
health and longevity with 200 wholesome recipes and menus 
and 250 complete analyses of foods. Los Angeles, California: 
Published by the author. 208 p. Index. 24 cm. [20+* ref]
• Summary: This manual of food reform discusses the 
importance of a simple vegetarian diet of natural foods, 
sunlight and sunbaths, fresh air, pure water, exercise and 
rest. Also talks about acid and alkaline foods, the infl uence 
of mind on health, the failure of synthetic foods, why refi ned 
sugar is injurious, the dietetic value of sea plants, table salt is 
unnecessary and harmful, fruit is man’s best food, sulphured 
and unsulphured fruits, nut butters, food preparation, and the 
treatment of disease.
 “Dedicated to my dear wife, Lillian, who through her 
sincere and earnest spirit of cooperation has greatly assisted 
the author in his work of food reform.”
 The germ theory of disease has not been proven since 
potentially harmful germs are omnipresent yet often fail 

to harm healthy individuals (Pasteur was a chemist and 
laboratory worker, not a physician. Germ action is always 
secondary; “when germs invade a living organism it is a sign 
that the organism is enervated and its chemistry perverted.” 
p. 114-15).
 The section titled “’Meat substitutes’ not essential” (p. 
130) states: “Those persons who want to adopt a meatless 
diet should not look for artifi cially prepared meat substitutes 
as a source of protein. A food constituent required in such a 
limited amount as protein is easily supplied by the various 
products of the vegetable kingdom. Such combinations as 
‘roast vegetable turkey’ or ‘vegetarian steak’ seem to be the 
result of the belief that meat is a necessary food and must be 
replaced in some form. Indeed, vegetarians, who live largely 
on foods in which the protoplasmic cells have been more 
or less disorganized by prolonged cooking, have very little 
advantage over mixed eaters.
 “All other factors being equal, a judiciously selected 
meatless diet is far more conducive to health than the usual 
mixed diet, consisting, for the most part, of animal and 
starch-bearing foods defi cient in alkaline elements. We 
should understand that the proteins of fruits and vegetables, 
supplemented by a small amount of the proteins of nuts, 
legumes (especially soy beans), or dairy products, are fully 
able to maintain health and effi ciency. It is entirely feasible 
to live on an exclusive diet of fresh ripe fruits and green-leaf 
vegetables for many weeks and months, thereby purifying 
the blood and greatly improving the keenness of our senses. 
In fact, in many pathological conditions such a restricted diet 
is more helpful than an absolute fast.
 “Among the legumes which contain a large amount of 
protein, the soy bean takes fi rst place. Its protein content, 
nearly 40%, is higher than that of any other food. Moreover, 
this protein is of excellent quality, as valuable as the casein 
of milk; it contains all the essential amino acids. It contains 
a suffi ciency of vitamins A and B, and in this respect it is 
superior to all seeds. It contains very little carbohydrate, 
only about 6%, and is practically free from starch. The soy 
bean fi lls the place of meat as well as milk in the dietary of 
many millions of sturdy Orientals; it is destined to become 
one of the great food staples, not only of this country, but of 
the world. A number of recipes for the preparation of the soy 
bean are given in Chapter XXI.”
 The section titled “Fruit and nut confections” (p. 133-
35) begins: “Fruit and nut confections made without refi ned 
sugar and glucose should take the place of candies.” These 
“sweet-meats”... “should be the only kind of confections 
allowed to growing children, which have a natural craving 
for sweets.” Recipes include stuffed dates, date caramels, 
nut fruitose, carob confection, raisin-nut balls, and honey 
cocoanut balls. For Nut fruitose: Mix dates, fi gs, raisins, 
almonds and walnuts. “Run through a food chopper twice. 
Press the mixture into a fl at pan in a layer about 1 inch thick, 
let stand overnight, and cut into convenient sizes.” Note 1. 
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Carque was a pioneer in the development of healthy, natural 
treats. The last recipe could be considered a forerunner of the 
less-healthful “nutrition bar” of the 1990s.
 The next section, titled “Nuts and nut butters,” states 
that “salting and roasting greatly impair the nutritive 
value of nuts and prevent their proper assimilation. The 
proteins become coagulated by roasting, and the fats split 
into glycerine and free fatty acids, while the vitamins 
are destroyed. Nut butters made from salted nuts should, 
therefore, have no place in our dietary.” Rather, the peanuts 
or almonds should be blanched (scalded or parboiled in 
water or steam). “Since few people, on account of defective 
teeth, can masticate nuts well enough to be acted upon by 
the digestive juices, the mechanical emulsifi cation of nuts by 
means of nut butter mills is quite dispensable.”
 The section titled “Melba toast” and “Melbettes” (p. 
156) states: “These are delicious dextrinized whole wheat 
products made by the Cubbison Cracker Co., Los Angeles.” 
Melbettes are also made from whole rye. “Calavo Melba 
Toast is another tasty whole wheat product; it contains the 
natural fruit fat of the California Avocado or Alligator Pear 
as shortening.”
 The section titled “Natural whole rice” (p. 156) notes: 
“Whole rice, also called brown rice, contains the bran, 
cuticle, and germ of the cereal. In milling nothing has been 
removed but the husk and dirt.”
 The section titled “The Soy Bean, a Remarkable Food” 
(p. 158-61) discusses boiled soy beans, soy bean milk, tofu 
(“it is called by the Chinese ‘the meat without a bone...’”
 Note 2. This is the earliest English-language document 
seen (Aug. 2016) that refers to tofu as ‘the meat without a 
bone.’
 “Other preparations of the soy bean, which are but little 
known in this country, are natto, hamananatto [hamanatto], 
Yuba and Miso. The principal use of miso, which is a slightly 
[sic] fermented mixture of soy beans and rice or barley, is for 
making soups and for cooking vegetables”), soy sauce, soy 
bean sprouts, and various recipes.
 Under “Boiled soy beans” we read: “The dry beans are 
best soaked in soft water over night or for at least 20 hours 
and then cooked with suffi cient water in a waterless cooker 
or Pressure cooker until tender. This may require as much as 
2 hours or more, according to the variety of beans used. The 
best results are obtained if the beans are allowed to simmer 
rather than boil quickly. Onions, tomatoes, celery, parsley 
and other seasoning vegetables increase the palatability of 
the soy bean. A fi reless cooker may also be used in preparing 
soy beans for the table.”
 Under “Ready made soy bean products” (p. 161) we 
read: “As the preparation of the soy bean in the average 
household is often not convenient, the author has arranged 
to supply the following products at reasonable prices: 
Canned Soy Beans, Soy Bean Spread, Soy Bean Stew, 
Soy Bean Loaf, Soy Vegetable Onion Soup, Soy Bean 

Vegetable Bologna, Soy Bean Tasty Lunch, to which others 
will be added in the course of time. These products have 
met with ready approval, as they fi ll a long felt want for 
tasty, nutritious and wholesome vegetable protein foods to 
substitute meat and dairy products.”
 The author’s signature appears at the end of the Preface. 
Address: Los Angeles, California.

2207. Chopra, Ram Nath. 1933. Indigenous drugs of India: 
Their medical and economic aspects. Calcutta, India: The Art 
Press. xxii + 655 p. 23 cm. [40+ ref]
• Summary: This is an Indian materia medica. Page 
493 discusses the soybean: Glycine hispida maxim.; 
Leguminosæ; (Hindi–Bhat, Bengali–Gari-kulay, Panjabi–
Bhut); the root is astringent.
 Page 514 discusses the azuki bean: Phaseolus radiatus. 
(S. [Sindhi?]–Másha, Hindi–Urid, Bengali–Mashkalai, 
Bo.–Udid, M.–Patchay-pyre); lactag., used as a poultice is 
gastritis, dysentery, rheum., root–narcotic. See: Journal of 
the American Chemical Society, 1897, p. 509; Journal of 
Biological Chemistry, 1922, p. 103.
 Page 528 again discusses the soybean: Soja hispida 
Moench.; Leguminosæ (English–Soya-bean); Used in the 
diet for diabetes.
 The Preface states that this book is based on lectures 
originally delivered at Patna University in 1929-30. There 
are many references throughout, plus a bibliography on p. 
449-54. The author was born in 1882. Address: M.A., M.D. 
(Cantab.), Lieut-Colonel, Indian Medical Service.

2208. Enver, Ismail. 1933. Beitrag zur Kenntnis der 
Einwirkung verschiedenfach entfetteter Sojaschrote auf das 
Blutbild bei Haustieren [Contribution to an understanding 
of the effect of various types of defatted soybean meal on 
the blood composition of domesticated animals]. Inaugural-
Dissertation, Doctor medicinae veterinariae, Tieraerztliche 
Hochschule, Berlin. 51 p. [67 ref. Ger]
• Summary: This is a study of the infl uence of extracted soy 
meal on the blood formation (blutbild) of domestic animals. 
It includes a general section on the soybean which brings 
out its importance and value and some of its uses in various 
countries. Effects of extraction with trichloroethylene and 
carbon tetrachloride are compared by means of rabbits and 
guinea pigs. The blood picture is not appreciably altered by 
the use of these solvents. Address: Dedeagac, Turkey.

2209. Finkel, Harry. 1933. Seven day trial on natural food 
diet... containing a week’s recipes and menus for breakfast, 
lunch and dinner. Also natural food sandwiches and health 
drinks. 1st ed. Los Angeles, California: Society for Public 
Health Education. 182 + [9] p. Recipe index.
• Summary: This “2nd ed.” appears to be quite similar to the 
fi rst edition, published the same year with the same number 
of pages. However some of the unnumbered pages at the rear 
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are different.
 A handwritten inscription on a blank page near the front 
reads: “March 22, 1934. To suffering humanity.
 “Health is not an accident. Normal physiological 
conduct depends on the hygienic and dietetic habits of the 
individual.
 “Nature’s laws in relation to health and disease are 
infallible. Man abuses these laws and suffers disease.
 “Natural foods only when properly prepared and 
combined hold the key to the solution of a healthy humanity.
 “Hail–Hail–Hail–to a healthy and civilized humanity!!!
 “With compliments from Dr. Harry Finkel, to the 
University of California at Berkeley.”
 Contents include: What is meant by natural foods 
(p. 154). The story of the health food store (p. 155-57). 
Explanation of general health foods catalog (p. 158-60; 
incl. Graham fl our, soya bean fl our, Carque’s Wheatose, 
soy beans, Nut butters {almond, peanut, pecan, cashew, 
cocoanut}, Carque’s mayonnaise, unsulphured dried fruits, 
meat substitutes {Protose, Nuttose, Nuttolene, Vita Meat, 
Savory Loaf, Nut Meat, Soya Loaf, Meatless bouillon 
cubes}, miscellaneous {health candies, carob meal, vegetable 
gelatine, agar–sea weed gelatine, St. John’s bread, poppy 
seeds, sesame seeds}). How to prepare and cook natural 
foods (p. 161+; “It is said that because fruits and vegetables 
have been sprayed with poisons to destroy the insects which 
infest them, their outer coverings should be removed before 
eating... if one will wash and scrub them very thoroughly, the 
danger of being poisoned is removed,...”). The soya bean (p. 
178-82).
 Concerning the acid and alkaline reaction of the human 
body. Recently scientists concluded “that the normal or 
‘mean’ of this condition should be fi xed at the ratio of 80% 
alkaline and 20% acid. It is now defi nitely known that a 
defi ciency in the alkaline reserve, or a marked increase in 
the acid content leads to many serious diseases.” Refer to 
“Finkelgram No. 26 (A short thesis on acidosis)” to become 
familiar with the acid and alkaline reactions of various foods.
 It “is very fi tting to introduce one of the best foods 
Nature grows for mankind–the Soya bean. Because the Soya 
bean is practically starch-free, it is not only acid-free but is 
also one of the greatest aids in neutralizing an existing acid 
condition of the body and in maintaining the 80-20 balance 
of the two physiological conditions known as acid and 
alkaline reactions.
 “Of late, scientists have made and extensive study of 
this unusual type of natural food, and after making many 
experiments upon human beings in various stages of health 
and disease, pronounced the Soya bean one of the best foods 
of the vegetable kingdom. This they have concluded because 
of its very high percentage of protein which is by far superior 
to all animal protein, and also for the reason that it is in a 
form which is easy of digestion and assimilation. Besides 
being practically free from starch, they consider it one of 

the best foods for the human body, and fi nd that it can very 
satisfactorily take the place of meat in the diet of man.
 “The protein content of the Soya bean is nearly twice 
the amount of the average run of meat, and the remarkable 
feature of this unique food is that while it ranks extremely 
high in protein substance, yet its toxic properties are 
insignifi cant compared with the large amount of toxic 
properties all animal foods contain.”
 “Like many of the leading scientists who believe in 
the great food value of the Soya bean, so does this author 
share the same opinion. It is for this reason that he desires 
to familiarize the public with the many advantages of this 
nutritious and valuable food.
 Health through eating lies mainly in three directions: 
First, in selecting natural, wholesome foods; second, in 
preparing them properly; and third, in arranging meals in 
which the foods are properly combined.
 The following 10 menus are examples giving you an 
idea as to how to balance your meal using the various soya 
bean products. These menus are appropriate for either lunch 
or dinner as each of them is suffi cient for a full course meal.”
 “Soya bean menus.” These are not recipes, but menus 
for individual meals, each of which includes a soy recipe. 
The fi rst, for example, reads: “Soya vegetable-onion soup. 
Finkel baked potatoes. Red cabbage, apple, and raisin salad 
with mayonnaise dressing. Sewed prunes. Cereal coffee. No 
bread.”
 “Soy beans are mentioned on page 74. Ads on 
unnumbered pages in the rear: Page 2. “Carque–Natural 
Foods of California: The symbol of trustworthy and 
unimpaired natural foods. Wheatose. Almond butter. Otto 
Carque. Established 1908. California’s natural foods pioneer. 
1315 S. Maple Ave., Los Angeles, Calif. Endorsed by the 
Society for Public Health Education.”
 Page 3: Hollywood Cup, Inc., The perfect coffee 
substitute. 823 Traction Ave., Los Angeles, Calif. Four pages 
of ads for books by Dr. Harry Finkel. Address: N.D. [doctor 
of naturopathy], D.C. [doctor of chiropractic] [Los Angeles, 
California].

2210. Hattori, Kenzô; Ogimura, M.; Okumura, M. 1933. 
Daizu no saponin ni tsuite [Soybean saponins]. Nippon Eisei 
Kagaku Kaishi (J. Hyg. Chem. Society of Japan) (Eisei 
Kagaku) 5:313-22. [Jap]
• Summary: The authors isolated two saponins from 
soybeans which they designated saponins I and II. Saponin 
I melted at 265ºC and gave, on hydrolysis, a sapogenin 
melting at 249ºC, whereas saponin II melted at 217-218ºC 
and gave a sapogenin melting at 241ºC. Address: Tokyô 
Teikoku Daigaku, Igaku-bu, Yakugaku-ka, Eisei-gaku 
Kyôshitsu (Tokyo Imperial Univ.).

2211. Haydak, Mykola H. 1933. Die Nahrwert von 
Pollenersatzstoffen bei Bienen [The nutritional value of 
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pollen substitutes for bees]. Archiv fuer Bienenkunde (Berlin) 
14(5):185-219. [103 ref. Ger]
• Summary: A review of the literature on pollen substitutes. 
This was part of his PhD theses at the Univ. of Wisconsin. 
The writer thanks Prof. H.L. Wilson and Dr. H. Steenbock 
for their help and advice.
 Soy fl our (Soyamehl) is mentioned on pages 186 and 
189; no other mentions of “soy” were found.
 Page 186 refers to the following work: Fortune, H. 
1898. “La nourriture d’approvisionnement.” [Supply food]. 
L’Abeille de l’Aisne: 160-162. Note: This periodical is 
owned by Univ. of Wisconsin at Madison. Address: Dep. for 
Applied Entomology and Agricultural Chemistry, Univ. of 
Wisconsin, Madison, Wisconsin.

2212. Horvath, A.A. 1933. Some recent views about soya 
fl our. Newark, Delaware. 10 p. Undated pamphlet. 23 cm. 
[31 ref]
• Summary: The author quotes recent authorities in a 
discussion including the objectives of “processing” soybeans 
for the manufacture of edible fl our, the quantity of lecithin, 
vitamin A and D and protein in the fl our, its basic ash quality, 
alkaline infl uence and importance of these in the human diet.
 “The technical diffi culties have now been successfully 
overcome and processed soya fl our milled from whole 
soybeans [full-fat soy fl our] is gaining in popularity, while 
all attempts of marketing soya meal (with most of the oil 
removed or only a minor part of it) for human consumption 
have already failed or are doomed to fail since meal fl our 
turns rancid on keeping and does not possess the pleasant 
taste of refi ned soya fl our.” The reasons for this are lack of 
proper cleaning, and crushing which “brings the various 
cell juices in contact with the oil, spreads the latter over the 
entire surface of the particles and exposes it to oxidation. A 
properly ‘processed’ whole soya fl our on the other hand is 
free of these defects and possesses a pleasant nutty taste.”
 Note: This is the earliest English-language document 
seen (Jan. 2019) that contains the term “whole soya fl our.” 
Horvath used this term in most of his early writings.
 “The fi rst objective of ‘processing’ is to kill the enzymes 
of the soybean, such as lipase, the oxidases and peroxidases, 
which are capable of liberating free fatty acids from soybean 
oil, of converting them into toxic oxyacids, and of destroying 
vitamins A and E.”
 “The second objective of ‘processing’ the soybeans 
for the manufacture of edible fl our is to remove the 
objectionable beany taste. One of these substances has been 
isolated by Schmalfuss and Treu (1927) and its formula 
showed to be Methyl-n-nonyl-ketone, which seems to be 
located in the outer layer of the bean cotyledons. The process 
of ‘refi ning’ should therefore be performed on the whole 
soybean.” This ketone can be removed by distillation.
 Dr. Horvath cites the research fi ndings of Dr. Ragnar 
Berg of the Dresden City Hospital, Germany, which 

showed that a large excess of inorganic bases in the 
organism consuming a food, as well as in the food itself, is 
a necessary precondition for optimal utilization of protein. 
“The conclusion to be drawn from these fi ndings is that 
the alkalinity of the soybean ash (it has the astoundingly 
high value of 26) is a highly important factor for causing 
a saving in protein, and this is probably the main part of 
the explanation why Rose and MacLeod (1925) recorded 
that a human organism is able to store three times as much 
nitrogen from a soybean food as from meat, while the high 
quality of the soya protein also contributed its share to this 
phenomenon.”
 “In a recent personal letter to the writer Dr. John Harvey 
Kellogg of the Battle Creek Sanitarium [in Battle Creek, 
Michigan] brings out the following interesting experience: 
‘We are making increasing use of the soy acidophilus 
with splendid results. I am sure it is very much superior to 
ordinary acidophilus milk as a means of changing the fl ora. 
It seems to stimulate greatly the growth of the acidophilus, 
whereas cow’s milk is such an unfavorable medium that 
prolonged training is necessary to bring the organism up to 
a degree of activity suffi cient to produce a good quality of 
buttermilk. The soy milk requires no such training. A slow 
growing dying milk culture when placed in soy milk springs 
into rejuvenescence at once, producing a good quality of 
buttermilk in less than 24 hours. It seems evident that a 
medium which exercises such a stimulating effect upon the 
growth of acidophilus in vitro ought to be equally superior 
in the intestines. We fi nd it of special value in old cases of 
toxemia in which the conditions are so unfavorable that 
the acidophilus has entirely disappeared. In such cases the 
soy acidophilus will reimplant the normal acidophilus fl ora 
within a week or two after other measures employed for 
months or even years have utterly failed.”
 Note 1. This is the earliest document seen (Oct. 1999) 
that uses the term “soy acidophilus” or that discusses Dr. 
Kellogg’s work with it (one of two documents).
 Note 2. This is the earliest English-language document 
seen (July 2003) that contains the word “peroxidases.”
 Note 3. Although this booklet is undated, we can 
estimate the date as 1933 since: (a) The two most recent 
articles in the bibliography were published in 1933, both in 
January. (b) One article cited in the bibliography, said to be 
published in 1932, is list as “(in press).” Address: P.O. Box 
385, Newark, Delaware.

2213. Kellogg, John Harvey. 1933. The new method in 
diabetes. Fourth revised ed. Battle Creek, Michigan: Modern 
Medicine Publishing Co. 300 p. See p. 90-91, 177-80, 295. 
Illust. 21 cm.
• Summary: A section titled “Insulin–Its discovery and use” 
(p. 90-91) states: “Every diabetic suffers from intestinal 
toxemia and needs to have his intestinal fl ora changed... 
Gluten preparations and soy bean products should take the 
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place of meat and eggs, and milk prepared from the soy bean 
may be advantageously used in place of ordinary milk. Soy 
milk is almost wholly free from carbohydrates... The soy 
bean encourages remarkably the growth of the protective 
acidophilus fl ora. Soy acidophilus milk is especially useful 
in cases in which the protective fl ora has been entirely 
lost. By its continued use, the fl ora may be restored and 
maintained.*” (Footnote: *”Information concerning soy 
acidophilus milk may be obtained by addressing the Battle 
Creek Food Company, Battle Creek, Michigan.”)
 In a chapter titled “Directions for Making Soy 
Acidophilus Milk at Home” (p. 177-80), Dr. Kellogg begins 
by noting that he discovered the “remarkably stimulating 
effect of soy bean milk on the growth of B. acidophilus, 
the germ which forms the protective fl ora in the human 
intestine...”
 Page 295 gives a recipe for making soy bean milk at 
home. The fi rst step is to grind the beans to a fi ne fl our and 
sift.
 Gluten-related recipes (all calling for gluten fl our) 
include: Gluten bread (p. 273). Gluten bran bread (p. 273). 
Gluten bran puffs (p. 273). Gluten griddle cakes (p. 274). 
Gluten wafers (p. 274). “Southern” gluten biscuits (p. 274). 
Soy bean biscuits (with soy bean meal, gluten fl our, and 
starch-free bran, p. 275). Oatmeal and gluten gems (p. 275). 
Sandwiches (all on gluten bread, p. 268-71). Gluten bran 
bread sandwich (on gluten bran bread, p. 270). Cream of 
gluten cereal (p. 272). Address: Battle Creek, Michigan.

2214. Kostuirke, D.S.; Maryash, T.K. 1933. Die 
Mikrofl ora der Soja und ihre Rolle in der Technologie 
der Sojaprodukte [Soybean microfl ora and their role in 
the technology of soy products]. Schriften des Zentralen 
Biochemischen Forschungsinstituts der Nahrungs- und 
Genussmittelindustrie (Moscow) 2(9):431-36. (Chem. Abst. 
27:5438). Also in Zentralblatt fuer Bakteriologie Series 2. 
90:279-, 1934. [1 ref. Rus; Ger]
• Summary: Bacteriological examination of soya-bean 
revealed the presence of B. perfringens, B. megatherium and 
various strains of E. coli and Bact. lactis-acidi Leichmann 
(now called Lactobacillus Leichmanii). Mild fermentation 
usually sets in when the beans are soaked in water, the 
aerobic or the anaerobic organisms being active according 
to the conditions. The putrefactive spoilage of soya-bean 
milk is initiated by Escherichia coli, proteolyzed by B. 
megatherium and B. mesentericus vulgatus.
 The authors prepared alcoholic and lactic acid 
fermentation products from soya-bean milk by using 
Lactobacillus leichmanii and a torula yeast isolated from 
kefi r.
 Pasteurization and Tindalization during the production 
of soymilk and soy lactic acid products (kefi r, sour milk) is 
not suitable / applicable. Address: USSR.

2215. Morse, W.J. 1933. Soybeans now a major crop 
in United States; Few grown before 1898. Yearbook of 
Agriculture (USDA) p. 198-205. For the year 1933.
• Summary: Contents: Variety adaptation. Variety utilization 
(incl. bean curd, bean milk, soy sauce, miso (bean paste), 
bean sprouts, green vegetable beans, bean fl our, roasted 
beans, bean confections [made using roasted whole soy 
fl our], beverages, oil and meal, special fermented bean 
products). Soybean oil and meal industry. Soybean meal. 
Soybean oil. Soybeans for human food. Soybeans as an 
export crop.
 “Variety adaptation: The Virginia, Laredo, Manchu, and 
Biloxi have a greater range than most other varieties. The 
Virginia, Mansoy, and Harbinsoy varieties excel on the less 
productive types of soil, while on better soils the Mansoy 
and Harbinsoy give inferior results.
 “Since the Department of Agriculture began to introduce 
soybean varieties more than 7,000 samples of beans have 
been collected from Japan, Chosen [Korea], Manchuria, 
China, Taiwan (Formosa), Java [in today’s Indonesia], 
Sumatra, and India. There are more than 2,000 distinct types 
in this large collection, ranging from 75 to more than 200 
days in reaching maturity. At present about 40 varieties are 
generally grown in the United States.”
 “In Japan, where the soybean is used extensively as a 
green vegetable, more than 60 varieties, ranging in maturity 
from 75 to 160 days and differing in fl avor, are grown 
solely for this purpose. The soybean in used in the United 
States primarily as forage, being preserved either as hay or 
silage, or cut and fed green as soilage, and is also pastured 
extensively with hogs and sheep.”
 “Soybeans for human food: In Asiatic countries the 
soybean is grown primarily for the beans, which are used 
largely in the manufacture of numerous food products that 
supply the principal source of protein in the Asiatic diet as 
that in the diet of western people is furnished chiefl y by meat 
and dairy products. “Oriental people use very few dairy and 
meat products, yet for many centuries they have lived on an 
apparently well-balanced diet of which the protein is derived 
largely from the soybean.
 “The most commonly used soybean foods in the Orient 
are soy sauce, miso or bean paste, bean curd, bean milk, bean 
fl our, roasted-bean confections, green-vegetable beans, bean 
sprouts, roasted bean fl our, boiled beans (with rice, millet, 
or sorghum), coffee substitute, and health drinks made from 
roasted soybeans.
 “In the United States the soybean and its products have 
attracted attention as an article of food at various times, 
but only within the last three or four years have there been 
any extensive investigations along this line by commercial 
interests. Soybean fl our, made by grinding either the whole 
bean (preferably yellow-seed varieties) or the press cake 
after the oil has been removed from the beans, is fi nding 
increasing favor in the manufacture of various products, such 
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as malted milk, macaroni, vermicelli, spaghetti, noodles, 
crackers, cookies, ice-cream cones, breakfast foods, health 
foods, diabetic foods, and infant foods. Within the last year 
several large baking companies have began using 15 to 
20 per cent of soybean fl our in making bread and cakes.” 
Address: Bureau of Plant Industry, Washington, DC.

2216. Pickat, A.K.; Zenin, N.S.; Alekseeva, P.I.; Kurtsina, O. 
1933. [About the nutritive worth of the alimentary fats and 
oils. I. The nutritive value of margarine and soy bean-oil]. 
Voprosy Pitaniia (Problems of Nutrition) 2(5):34-60. [35 ref. 
Rus; eng]
• Summary: Rats receiving a diet containing soya-bean oil or 
butter as sole source of fat (30% of the calories in the ration) 
grew at similar rates; those receiving margarine grew more 
slowly. During subsequent starvation those receiving soya 
bean survived longest. The lipid and carbohydrate contents 
of the tissues were markedly affected. The high nutrient 
value of margarine and soya-bean oil is ascribed to their 
high contents of unsaturated fatty acids. Address: Central 
Scientifi c Inst. of Public Nutrition, Moscow.

2217. Soya Foods Ltd. 1933. Soyolk: The most highly 
concentrated natural food. Springwell Lane, Rickmansworth, 
Herts., England. 20 p. 18 x 12 cm.
• Summary: At the top center of the cover is a circular yin-
yang symbol. Contents: Comparative analysis of principal 
fl ours in everyday use (% composition): Soyolk, fi nest wheat 
fl our, rye fl our, oat fl our, maize fl our, bean fl our, pea fl our. 
Note: Soyolk is by far the highest in calories, protein, and 
fat.
 Soyolk (“It was only after years of research that the 
Soya Bean, thanks to the use of a special non-chemical 
process, yielded ‘Soyolk,’ a fi ne ivory coloured powder”).
 Soyolk: An ideally balanced food (“It must be specially 
emphasized that ‘Soyolk’ contains far more of the most 
expensive form of nourishment, protein and fat, than such 
costly foods as beef and eggs themselves”): Vitamins, 
proteins, fat, carbohydrates, starch, ash, lecithin, analysis by 
H.B. Cronshaw, London.
 The uses of “Soyolk.” Bread (as a yeast food and 
bread improver, 1½%). In brown bread and wholemeal 
breads (5-7½%). Soyolk bread (22%). Soyolk in cakes and 
confectionery (5-10%). Puddings. Porridge, oatmeal and 
breakfast foods (15-30%). Invalid and health foods. Baby 
foods. Vegetarian foods. Diabetic food. Tuberculosis. Minced 
meats, meat and fi sh pastes. Sausages. Chocolate. Cocoa. 
Hospitals, Sanatoria, etc. Competitive soya fl ours and meals. 
Table: Bar chart: Comparative table of cost of 1000 calories 
of the most current foodstuffs. Address: Rickmansworth, 
Herts. [Hertfordshire], England. Phone: Rickmansworth 468.

2218. Striganova, A.R. 1933. [The infl uence of soybeans 
on the gastric secretion]. Voprosy Pitaniia (Problems of 

Nutrition) 2(4):33-44. [Rus; fre]
• Summary: “In dogs a single administration of soybean 
mash produced a lowering of the refl ex phase and the 
secretion of gastric juice; further doses produced an increase. 
In general the process of secretion resembles that for a meat 
diet more closely than that for bread. It is concluded that 
soybean protein may to a certain extent be used to replace 
meat protein.” Address: Service de Physiologie Alimentaire 
Speciale, Institut Central Scientifi que d’Alimentation 
Sociale, Moscow.

2219. Terroine, Emile F.; Valla, Simone. 1933. Valeur 
comparée des différents aliments protéiques dans la 
croissance [Relative value of different protein-rich foods 
for growth]. Bulletin de la Societe Scientifi que d’Hygiene 
Alimentaire 21(3/4):105-74. [38 ref. Fre]
• Summary: Soy is mentioned as follows in this article: Page 
119: Whole soya, defatted and intended for incorporation 
fl our soja entièrement deshuile et destiné à l’incorporation 
dans la farine. And soy fl our Farine de soja.
 Table 37 (p. 149): Weight of the subject: at the start, 14 
kg. 5; at the end 16 kg. 5. Soy fl our Farine de Soja.
 Table 38 (p. 150): Weight of the subject: at the start 15 
kg.; at the end 17 kg. Soy fl our.
 Table 39 (continued, III, p. 160): Legumes. Soy fl our.
 Page 161: Soy fl our and of a soy-based ration reached 
d’une ration a base de soja atteignait.
 Page 166: the value of soy albumins equal to the best 
cereals l’egalite de valeur des albumines du Soja avec les 
meilleuers cereals.
 Page 170: of 66.5 soy fl our de 66,5 (farine de soja).
 Table 38 (p. 171): Legumes. Soy fl our Légumineuses. 
Farine de soja and fi ne soy fl our la farine fi ne de soja.
 Note 1. This is the earliest French-language document 
seen (Dec. 2020) that concerns protein quality in connection 
with soy.
 Note 2. We are unable to fi nd following text, sometimes 
attributed to this book, in the actual book: “Le lait de soja 
est employé chez les adultes depuis la plus haute antiquité en 
Chine et au Japon; chez les enfants en bas âge... On entend 
par lait de soja, le liquide obtenu par le broyage sous jet 
d’eau des graines de soja.” Address: Institut de Physiologie 
générale de la Faculté des Sciences de Strasbourg.

2220. Yeu, Lucie. 1933. Le lait de soja dans l’alimentation du 
nourrisson [Soymilk in infant feeding]. Paris: Les Editions 
Véga. 105 p. Based on her 1933 PhD thesis in Medicine, 
Faculte de Paris. 28 cm. [34 ref. Fre]
• Summary: Describes feeding studies on 100 infants who 
took soymilk (lait de soja) for 1 to 20 months. States that 
soymilk was introduced to Africa by Catholic fathers in the 
Congo.
 Contents: Introduction. Soymilk in the diet in China. 
History. Soymilk: Preparation, physical characteristics, 
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qualitative composition, quantitative composition (table, 
p. 21-22), conclusion. Method of administration. Clinical 
study: Age of infants, duration of trial, tolerance, stools 
after soymilk consumption, erythema of the buttocks, effect 
on growth. Non-dyspeptic and dyspeptic infants (tables). 
Conclusions. Bibliography.
 The author was born on 1 Oct. 1896 in France at 
Auzelles (Puy-de-Dôme). “In France, until recently, only 
soy fl our had been used in infant dietetics, following the 
work of Mr. Ribadeau-Dumas (1930). It is only recently 
that Mr. Maillet, in collaboration with us, has undertaken 
the use of liquid soymilk. We did this work at the Centre 
d’Hygiene Infantile Paul Parquet, under the direction of Mr. 
Marcel Maillet, who for several years has been studying the 
reduction of milk in the diets of dyspeptic infants and who 
wanted to work with us in using soymilk.” Their fi rst article 
on the subject was published in 1932. The fi rst part of their 
work deals with the method of preparing soymilk, a study 
of its composition (qualitative and quantitative), and the 
method for administering it to infants. The second part gives 
their clinical results. The research attempted to answer two 
questions: (1) Could soymilk fed to healthy infants replace 
cow’s milk; (2) Could dyspeptic infants tolerate soymilk, and 
grow properly.
 Historically, Paillieux (1880) was the fi rst person to 
make a detailed study of the soybean and its milk. It was also 
mentioned by Champion (1885) and Prinsen Geerligs (1896), 
then many others after 1900. O. Laxa in Czechoslovakia was 
the fi rst to study soymilk as a substitute for cow’s milk. It 
was only in 1928 that researchers began to foresee the use 
of soymilk in special diets. Pioneering work was done by L. 
Vitale in Italy (1928) and E. Tso in China (1928).
 In preparing soymilk, Yeu dried the soybeans to 
facilitate dehulling. “Its peculiar savor is generally not much 
appreciated by the European palate,” she observed. The 
density of her soymilk was 1.105, slightly heavier than water 
and slightly lighter than cow’s milk (1.032) or mother’s milk 
(1.032). Before feeding soymilk to infants, she added sugar, 
rice cream, calcium carbonate, and salt (sodium chloride).
 Of the infants in the clinical studies, 80% were under 1 
year of age; 22 were in a good nutritional state, 59 showed 
pronounced subnormal growth, 13 were sick and in a state 
of serious undernutrition, and one was atrophied. Of these, 
38 had no digestive problems and 68 had digestive problems 
(dyspepsia) and resisted the use of other milks and regimes. 
The diet was generally only soy (milk and pap), but in some 
cases rice water was included. The soymilk was generally 
well accepted. The resulting stools were unusual–less 
numerous, dark, and with a strong, persistent odor. There was 
some abnormal redness of the skin. Of the 83 infants who 
accepted and tolerated the milk well, 70% had a satisfactory 
growth rate. Of the 38 non-dyspeptics, 25 grew well, 8 had 
insuffi cient growth, 4 refused soymilk, and 1 did not tolerate 
it. Of the 62 dyspeptics, there were 30 fetid (heavy offensive 

smell) dyspeptics and 20 mucus dyspeptics. Of the former 
30, 10 improved, 14 were unchanged, 4 refused soymilk and 
2 did not tolerate it. Of the 20 mucus dyspeptics, 5 improved, 
10 were unchanged, 1 refused, and 4 were intolerant.
 Conclusions: Soymilk was generally well accepted and 
well tolerated. Soymilk, such as they used, cannot replace 
cow’s milk for raising normal infants. For dyspeptic infants, 
some improved, many were unchanged, and a few had their 
problem aggravated.

2221. Madison Food Co. 1933? Madison soy cheese. 
Madison, Tennessee. 6 p. Undated.
• Summary: Contains a brief introduction to tofu with 8 
American-style tofu recipes. “The principal protein of the 
Soybean is much like the protein casein of milk, and when 
the bean is properly treated a milk quite comparable in 
appearance, taste, and food value can be manufactured from 
it. From this milk, when allowed to become acid, or when a 
slight amount of a precipitating agent is added, a cheese can 
be prepared in consistency much like cottage cheese. This 
vegetable cheese (tofu) has been one of the principal articles 
of diet in the Orient for many centuries.
 “In order that the people of America may have this 
most important food as an article of diet, a method of 
manufacturing and preserving has been perfected at the 
Madison Food Factory.
 “For several years it has been used as a daily article of 
diet in the Madison Rural Sanitarium, Nashville Vegetarian 
Cafeteria, and many other Good Health places. It has 
proven its value as a diabetic food, and as a splendid meat 
substitute.”
 Tofu recipes include: Soy cheese salad. Stuffed egg with 
soy cheese. Tomato soy sandwich. Soy sandwich fi lling. 
Soy croquettes. Soy cheese loaf. Soybean omelet. Soybean 
cutlets.
 On the back panel is a list of “Health foods 
manufactured and distributed by Madison (Sanitarium) Food 
Company, Madison, Tennessee: Nut Meat, Vigorost, Peanut 
Butter, Fruit Sticks, Sterilized Bran, Psyllium Seed, Cereal 
Drink, Soy Flour, Soybeans (Dry), Malta (Malt Syrup), Soy 
Fruit Crackers, Soybeans (Canned with Tomato Sauce), 
Madison 3 Minute Breakfast Wheat, Sanitarium Baked 
Beans, Steamed Whole Wheat, Malted Breakfast Crisps, 
Whole Wheat Fruit Crackers, Sweetened Whole Wheat 
Crackers, Soybeans (Canned Plain), Soy Cheese (Bean 
Curd), Madison Fruit Candy, Regulose (composed of Lactose 
and Dextrine). Write for descriptive literature.”
 Note 1. The company is now named “Madison Food 
Company.”
 Note 2. Many of Madison’s publications about its foods 
are undated; this makes it very diffi cult to determine when a 
specifi c food was fi rst made and sold commercially. Address: 
Tennessee.
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2222. Hilditch, T.P.; Jones, E.C. 1934. Regularities in the 
glyceride structure of some technically important vegetable 
fatty oils. J. of the Society of Chemical Industry (London), 
Transactions and Communications 53:13T-21T. Jan. 19. [6 
ref]
• Summary: “In the majority of liquid fats (vegetable or 
animal, including such important fatty oils as olive, ground-
nut, cottonseed, soya-bean, linseed, whale, and many others) 
the total content of saturated acids is far below 60% and fully 
saturated glycerides are practically absent.”
 The section titled “Soya-bean oil” (p. 19T-20T) begins: 
“The specimen (and also the linseed, ground-nut, and 
tea-seed oils) used in these experiments was provided by 
Messrs. J. Bibby & Sons, Ltd., whose assistance we desire 
gratefully to acknowledge. The (expressed) soya-bean oil 
had saponifi cation equivalent of 291.5 and iodine value of 
129.0.” One table shows the fatty acid content of the oil by 
ester-fractionation method. The acids are myristic, palmitic, 
stearic, arachidic, oleic, and C-18 (unsaturated).
 The oil was alkali-refi ned then hydrogenated until its 
iodine value was 5.1. The product was then crystallised four 
times from ether. It gave fi ve fractions, shown in the 2nd 
table–which gives melting point, glycerides (saponifi cation 
equivalent, iodine value), corresponding acids (freed from 
unsaponifi able; saponifi cation equivalent, iodine value). 
Address: U.K.

2223. News and Observer (Raleigh, North Carolina). 1934. 
Food products from soy beans: Chemist from Washington 
makes interesting demonstration in Belhaven [North 
Carolina]. Jan. 21. Sunday morning.
• Summary: Belhaven, January 20, 1934. Dr. Jethro 
Kloss, expert food chemist from Washington, DC, gave a 
demonstration of food products that can be made from soy 
beans to a packed and enthusiastic crowd in Belhaven’s City 
Hall Tuesday. He came to Belhaven at the invitation of F.P. 
Latham, Beufort County’s master farmer.
 “In 1932, Mr. Latham went to Washington, D.C. to a 
National Soy Bean Convention and witnessed Dr. Kloss 
making milk, cheese, buns, cakes, pies, vegetable roasts, 
butter, salad dressings and even a very healthful medicinal 
liniment from soy beans. Mr. Latham’s community is a great 
soy bean country and he immediately had a vision of Dr. 
Kloss visiting his community and showing it his experiments 
with soy beans. After 2 years, that vision at last has 
materialized and the people in Hyde County and Belhaven 
communities not only saw and tasted delicious foods made 
from the soy bean, but Dr. Kloss showed them how the 
products can be made in any home kitchen at a nominal 
cost.”
 “Dr. Kloss’s little granddaughter came to Belhaven with 
him. She is 4 years old and 100% perfect. She never has 
drunk any other milk than soy bean milk.
 “Dr. Kloss says there is no limit to the delicious foods 

that can be made from the soy bean. He is now working on 
a book of recipes made from soy bean products. He uses 
the Mammoth Yellow soy bean for most of his products. He 
became interested in the soy bean food products in searching 
for a food for diabetics.”

2224. Lu, T.H. 1934. Diet nutrition of Chinese in Manchuria. 
Chinese diet in the region of Mukden. Manshu Igaku Zasshi 
(J. of Oriental Medicine) 20(1):22-23. Jan. [Eng]
• Summary: This paper presents the results of investigations, 
which lasted from Jan. 1928 to July 1930, into the daily 
diet of 1,371 Chinese of 26 occupations in Mukden and its 
vicinity. The lower class Chinese rely upon kaoliang for 80-
90% of their calories, whereas the upper-class Chinese make 
rice and wheat fl our their staple foods. While the lower class 
Chinese almost always abstain from meat, the upper class 
consumes plenty of meat, of which the most popular is pork, 
followed by beef and fi sh, with comparatively little fowl, 
mutton, or eggs.
 “A great deal of fat is consumed, the lower class using 
chiefl y soya bean oil, and the upper class lard.”
 The average amount of minchin (wheat gluten) 
consumed a day by one person of different classes, and 
its nutritive value are as follows: Physicians 14.4 gm of 
minchin, 3.2 gm of protein; Members of the bank 13.8 gm, 
3.1 gm of protein; Offi cials 11.2 gm, 2.5 gm of protein; 
School teachers 3.7 gm, 0.8 gm of protein; Middle class 
families 1.8 gm, 0.4 gm of protein.
 Note: Minchin (wheat gluten) is not mentioned in the 
English-language summary of this article (which is bound in 
the same volume, before the full Chinese-language article), 
but is said to be mentioned in the latter. Address: Dep. of 
Hygiene & Public Health, Manchuria Medical College, 
Mukden, China.

2225. Mader, A. 1934. Milk-free diet in pyuria and eczema 
of children. Indian J. of Pediatrics 1(2):99-103. Jan.
• Summary: Milk made from the soy bean is excellent as a 
replacement for animal milks in the diets of children with 
either of these 2 conditions. Mentions a soy milk product 
named “Soyabasan” used for the dietetic treatment of 
eczema; this product “makes it possible to eliminate milk and 
its curative action is immediate” (p. 102). Address: Director, 
Univ. Children’s Clinic, Frankfurt-am-Main, Germany.

2226. Nakayama, Shuhei. 1934. Miso jôzô no eiyô kagaku-
teki kosatsu. IX. Miso gan-chisso seibun no hakumai 
tanpakushitsu ni taisuru hosoku kôka [Nutritional studies on 
miso fermentation. IX. Supplementary effect of miso protein 
on the protein defi ciency in rice]. Jozogaku Zasshi (J. of 
Brewing, Osaka) 12(1):6-14. Jan. [8 ref. Jap]
Address: Osaka Teikoku Daigaku Kogakubu, Jozogaku 
Kyoshitsu, Takada Kenkyushitsu, Japan.
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2227. Naturopath and Herald of Health (New York City). 
1934. Lust’s Health Food Bakery, Inc. (Ad). 33(1):30. Jan.
• Summary: This small ad appears on a page titled 
“Directory of health aids” under “Health foods.” “Every 
health store in the Eastern States uses and endorses our 
products: Whole wheat bread; Peanut butter–unroasted 
and roasted; Almond butter; Natural brown and white rice; 
Gluten diabetic foods; Soya bean bread and Soya fl our, etc. 
A food list and order blank on request.” Address: 309-311 E. 
56th St., New York.

2228. Hepburn, Joseph Samuel; Sohn, K.S.; Devlin, L.P. 
1934. Biochemical studies of soy bean milk and chicken 
protein. J. of the Franklin Institute 217(2):213-21. Feb. 
(Chem. Abst. 28:2042). [5 ref]
• Summary: “In Korea, soy beans are used extensively 
as a foodstuff. They serve as the basis of two foods, Doo 
Pu [known as Do Fu in Chinese] and soy bean milk... 
The Korean people passed immediately from a primitive 
condition to the status of an agricultural community without 
the intervention of a pastoral age. For this reason, soy bean 
milk was the only milk used by the Koreans as an accessory 
food until the introduction of cows in comparatively recent 
times. Even at the present time, soy bean milk is much 
used as a food and beverage especially during the summer 
months.”
 “Soy bean milk” gives results of feeding tests on albino 
rats, showing that soybean milk had about the same protein 
content as cow’s milk, and that other nutrient compounds 
were present to a lesser extent. Values given for soybean 
milk and cow’s milk (in parentheses) are: Protein 3.5% (3-
4%); carbohydrate 0.61% (4.6-5.0%); fat 2.35% (3-6%); 
calcium 0.034% (0.120%); phosphorus pentoxide 0.091% 
(0.23%). It curdled at a lower acidity than cow’s milk, and 
in feeding, the ration containing soybean milk produced 
gain in weight less rapidly and with less effi ciency than that 
containing cow’s milk. Chicken protein is a less effi cient 
protein than caseinogen in the diet of young rats. Address: 
John Clifford English Laboratories of Physics and Chemistry, 
Hahnemann Medical College and Hospital of Philadelphia.

2229. Griffi ths, H.N.; Hilditch, T.P. 1934. The oleic-
elaidic acid transformation as an aid in the analysis of 
mixtures of oleic, linoleic, and linolenic acids. J. of the 
Society of Chemical Industry (London), Transactions and 
Communications 53:75T-81T. March 16. [32 ref]
• Summary: “Summary: (1) A method has been worked out 
whereby oleic acid, in admixture with linoleic and linolenic 
acids, can be determined by analysis of the mixed fatty acids 
after treatment with oxides of nitrogen until the oleic-elaidic 
acid equilibrium has been reached.” Address: The University, 
Liverpool.

2230. Product Name:  Soy Gluten Bread (For the Diabetic–

Canned).
Manufacturer’s Name:  Battle Creek Food Co.
Manufacturer’s Address:  Battle Creek, Michigan.
Date of Introduction:  1934 March.
Wt/Vol., Packaging, Price:  Tin can.
How Stored:  Shelf stable.
New Product–Documentation:  Battle Creek Food Co. 
1934. Price list. March 1. “Soy Gluten Bread, $0.35.”
 S.S. Pierce Co. 1935. Spring and summer mail order 
catalog (Boston). p. 72.
 L.B. Breedlove. 1936. Chicago J. of Commerce and La 
Salle Street Journal. June 25. p. 14. “Soy bean–The magic 
plant. Article XI.” “Battle Creek Food Factory, Battle Creek, 
Michigan: Soy gluten bread (in cans).”
 Photo of commercial soy products in William Morse’s 
offi ce at the USDA shows a canned “Soy Gluten Bread (For 
the Diabetic).” 1936. Battle Creek Food Co. Price List. 1940. 
“In tin.”

2231. Product Name:  Soy Bean Biscuit (For Diabetics).
Manufacturer’s Name:  Battle Creek Food Co.
Manufacturer’s Address:  Battle Creek, Michigan.
Date of Introduction:  1934 March.
New Product–Documentation:  Battle Creek Food Co. 
1934. Price list. March 1. “Soy Bean Biscuit, pkg. $0.60.”
 S.S. Pierce Co. 1935. Spring and summer mail order 
catalog (Boston). p. 72.
 A.A. Horvath. 1935. Food Industries. Jan. p. 15. 
“Acceptance of soya fl our depends on correct processing.” A 
photo shows this product. The front panel text reads: “A low 
carbohydrate bread. Practically free from starch.”
 L.B. Breedlove. 1936. Chicago J. of Commerce and La 
Salle Street Journal. June 25. p. 14. “Soy bean–The magic 
plant. Article XI.” “Battle Creek Food Factory, Battle Creek, 
Michigan: Soy biscuits.”

2232. Battle Creek Food Co. 1934. How to eat: To build 
and maintain good health. Battle Creek, Michigan. 64 p. 
Undated. Illust. Index. 21 cm.
• Summary: The cover of this undated, saddle-stitched 
(stapled) book has red and black letters on an orange 
background. We can estimate the publication date from 
the latest date of the many references (March 1934, p. 8). 
The Introduction begins: “This book has been prepared 
by the Dietetic Department of the Battle Creek Food 
Company to meet the demand for more specifi c information 
concerning the adaptation of our Food to Special Diets.” “We 
acknowledge... the friendly cooperation of food specialists 
and laboratory technicians of the Battle Creek College 
whose scientifi c research has been a constant guide in all our 
dietetic undertakings.”
 The book is divided into two equal parts: (1) Dietetic 
information (such as Diet in Constipation, Diet in Diabetes, 
Diet in Hyperacidity of stomach, Diet in high blood pressure, 
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etc.). (2) Product descriptions (with a separate photo of 
each). Chapter 2, “Diet in Constipation” (for example) has 
the following contents: What is constipation? (two types: 
common/atonic, and spastic). What harm does constipation 
do? Have you constipation? What to do for common 
constipation: Don’t take laxatives, increase the fi ber content 
of the diet with fruits, vegetables, whole grains, bran 
products, psyllium, etc. Drink plenty of water, etc. What bran 
will do to restore satisfactory elimination. Relative amounts 
of bulk suppliers. The value of lubrication. To overcome 
putrefaction (Soy Acidophilus Milk). Does your diet contain 
suffi cient vitamin B? Battle Creek foods for common 
constipation (incl. Psylla, Agar, Krusty Bran, Fig Bran, Bran 
Biscuit, Paralax with Agar, Paramels). Bibliography. Books 
to help you (two by Dr. John Harvey Kellogg).
 A long list of Battle Creek basic (alkalinizing foods) (p. 
25) includes: Soy Beans Baked, Soy Bean Biscuit, Soy Bean 
Flour, Soy Gluten Bread. A description of “The vegetable 
meats” notes that “Protose is a dark colored vegetable meat 
and Nuttose a light colored vegetable meat, both supply just 
as much protein as meat...”
 Part 2, product descriptions, includes: Soy Bean Flour 
(14 oz or 5 lb tin with screw top), Soy Gluten Biscuit (in 
carton), Soy Gluten Bread (12 oz tin), Battle Creek Soy 
Beans (Baked, with tomato sauce, 11 oz can).
 Many photos show each of the products and the huge 
Battle Creek Sanitarium. Address: Battle Creek, Michigan.

2233. Duke, W.W. 1934. Soy bean as a possible important 
source of allergy. J. of Allergy 5:300-02. March.
• Summary: Reports the case of an individual who was 
extremely sensitive to soybeans; age 43, his residence was on 
one side of a soy bean mill and his offi ce was on the other. 
Depending upon wind direction, he would have asthma at 
his home or in his offi ce. He stated that he was unable to 
escape soy bean in his diet, and he was “so sensitive that he 
would have asthma if he drank milk obtained from cows fed 
on soy bean fodder.” All soy products that he brought gave 
“enormous positive skin tests.” He was even sensitive to 
soy bean oil–unless it had been fi ltered through stone. This 
proves that the oil was inert, but that minute particles of the 
soy bean contained in the oil cause the reaction.
 Four additional individuals who worked in the soy 
bean mill and who had cough and asthma were tested with 
soy bean extract; in each case a positive reaction to scratch 
tests was obtained. In one case asthma developed when the 
patient ate food containing soy beans and in this case passive 
transfer of hypersensitivity to the nonallergic skin was 
demonstrated easily. The patient seemed defi nitely to benefi t 
from repeated administration of small and then gradually 
increasing doses of the extract of soy bean. This treatment, 
however, was not effective in controlling symptoms when 
the patient was in contact with dust from soy beans.
 Note 1. This is the earliest document seen (Nov. 2020) 

that uses the word “allergy” (or “allergic,” etc.) in connection 
with soybeans, and that suggests soybeans are a probable 
cause of the allergy.
 Note 2. Mortimer (1961) states that this is the earliest 
document seen reporting an adult case of anaphylaxis. 
Catsimpoolas and Meyer (1968, p. 128) state that this is the 
earliest document seen concerning the antigenic properties of 
soybeans. However neither the word “anaphylaxis” nor the 
word “antigenic” appears in this article. For a discussion of 
this paper by Piness and Figley, see p. 322-23.
 Messina (2019) states: “The fi rst report in the scientifi c 
literature of soy allergy dates to 1934, although in this case 
the allergic response was the result of airborne transfer of soy 
allergens among workers in a plant that milled soybeans.” 
Address: M.D., Kansas City, Missouri.

2234. Good Health (Battle Creek, Michigan). 1934. Have 
you lost your protective germs? 69(3):20-21. March.
• Summary: “Many adults are suffering seriously because 
they have lost their protective germs and so are defenseless 
against the germs of putrefaction and infection which are 
being constantly introduced in the air and in certain foods, 
such as fresh meat, fi sh, oysters, etc., which are fairly 
alive with harmful germs. In such cases, as in the case of 
the infant, a new implantation of the protective germs is 
necessary. The remedy employed for the infant is of course 
not available for the adults. A thoroughly effi cient means of 
recovering lost acidophilus is available through the fortunate 
discovery of soy acidophilus milk, a highly active culture of 
the acidophilus, by the use of which it is possible to restore 
the friendly germs in any case in which it is possible to 
restore the friendly germs in any case in which they have 
been lost or have become so nearly extinct that they no 
longer serve as effi cient means against invading bacteria.”
 “The new culture is prepared from milk made from the 
soybean, a product little known in this country, but which 
has been in use in China for many thousands of years, and in 
South China completely takes the place of cow’s milk, which 
the average Chinaman has never tasted.
 “When placed in soybean milk, the acidophilus germ 
grows with great vigor and develops rapidly, and in a few 
hours produces a highly palatable, slightly acid product 
closely resembling buttermilk both in appearance and taste. 
Its food value is greater than that of buttermilk and it has the 
advantage that the acid-forming germs, which contain many 
millions in every teaspoon, are able to live and thrive in the 
intestine, while the germs of ordinary buttermilk die almost 
immediately after being swallowed into the stomach.”

2235. Morris, H.T. 1934. All the world again looks at 
soybeans. Staley Journal (Decatur, Illinois). March. p. 3-11.
• Summary: This article begins with a brief, folksy and 
largely inaccurate early history of the soybean in Asia (the 
earliest record dates from 2,700 years before the birth of 
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Christ). It came to the USA in 1804 and to Illinois prior to 
1890.
 “The Staley company’s part in pioneering the soybean 
industry in America goes back to an incident in the life of an 
American boy–a half century ago. A missionary, returning to 
his home in America, brought with him a quantity of peculiar 
looking beans. These, by chance, fell into the hands of an 
observant chap who was a tiller of soil. Upon being told that 
these beans were the main crop of the Orient and furnished 
sustenance to both man and beast, the observer planted the 
seed and from actual experience saw that it enriched the 
ground and that livestock relished the beans and hay. Little 
did he realize that half a century later his intimate knowledge 
of the soybean would perhaps be a factor in shaping the 
destiny of the industry.”
 Note: This is the earliest document seen (May 2018) 
in the Staley Journal that mentions a “missionary” giving 
young A.E. Staley the fi rst soybeans he had ever seen. A half 
century ago would have been about 1884. Mr. Staley started 
promoting soybeans in about 1921, but he waited some 13 
years before he got around telling the story of the missionary. 
This story is told at least 22 times in this book, each time 
somewhat differently. In one retelling, for example, the 
missionary is a woman.
 “The farms in Illinois had been worked overtime. 
The ground has been ‘corned to death.’ Unheard of prices 
during the World War were an incentive to plant more and 
more corn. The scheme of crop rotating had been neglected. 
Farmers complained of low yield. They were, relatively 
speaking, harvesting nubbins [stunted, undeveloped ears 
of corn] instead of well matured ears. Although chargeable 
to freak seasons, there was further indication of worn out 
ground in the form of low protein and immature corn. The 
observer knew what remedy to apply. He began to preach 
‘diversity with soybeans.’ He was so sincere and intent that 
this gospel should be spread that through the Staley company 
a promotional department was created. This staff had one 
specifi c job–that of selling the farmers on the possibilities of 
soybeans. In conjunction with the Staley company, soybean 
trains were operated throughout the country–stopping at all 
stations and demonstrating soybeans and soybean products.
 “Needed new methods: From a comparatively few fi elds 
the seed look root. Many growers became discouraged. They 
were ‘corn farmers.’ The same methods employed to produce 
a bumper crop of corn would not raise soybeans. The idea 
prevailed that soybeans would be a ‘catch’ crop. If due to a 
late season the corn acreage was cut short, the ground might 
be planted in soybeans.
 “Through the ‘test’ period many farmers gave up in 
disgust, but others tried their hand at raising beans. For a 
number of years this shifting about took place. The more 
progressive farmers found that certain methods proved 
successful. Some tried a fi nely mulched seed bed or proper 
inoculation of the seed. Others tried planting suffi ciently 

early in the season to permit full growth, maturity and 
harvesting before the fall rains and early frost and the right 
kind of machinery.
 “The University of Illinois, College of Agriculture, lent 
its full support in developing soybean culture. This work 
is particularly noteworthy for having developed a strain of 
beans adapted to this climate and soil. This is known as the 
Illini. Its particular characteristic is a sturdy stem, which has 
a tendency to withstand wind and rain and in the early fall to 
shed the foliage, but retain the pods.
 “The farm machine industry developed special 
machinery for the cultivation and harvesting of the crop. In 
this respect the combine–a machine which cuts and threshes 
with one operation–is probably most outstanding...”
 Most of the rest of the article is about Soybean Oil Meal, 
one of the soybean products pioneered by A.E. Staley Mfg. 
Co.
 Also discusses: an infl uential article by Dr. A.A. 
Horvath, soybean fl our, soybean milk (supposedly “equal 
in biological value to the casein of milk”), soybean curd, 
soybean sauce, soy sauce as the basis of Worcestershire 
sauce, use of soybeans (a legume) to enrich the soil, the 
importance of crop rotation, soybean hay as one of the best 
known feeds.
 According to Dr. Horvath’s article: “’The soybean 
protein is not only equal in biological value to the casein of 
milk, but is similar in properties. If the soybean is boiled in 
water, the protein will not coagulate. It belongs to a group of 
globulins which is similar to the casein of milk. The Chinese 
are soaking the soybeans over night and afterwards grinding 
them between millstones, getting a cream. This cream is 
diluted with water and boiled after being fi ltered through 
cheesecloth. They get a milk such as almond milk, which is 
made from sweet almonds. Soybean milk contains oil and the 
protein necessary to the emulsifi cation.
 “’This soybean milk has been used in China since 
time immemorial and in the streets of Peking one can see 
men carrying bottles labeled similar to our milk here. This 
soybean milk, if kept at room temperature for hours, will 
turn acid and coagulate. Curds are formed exactly as curds 
are formed in ordinary milk. But the Chinese cheese is made 
not by turning the milk acid, but by curdling it in a special 
way. They use the mother liquid from sea water [nigari] 
(after table salt is manufactured) or a little plaster of paris. 
By boiling soybean milk with plaster of paris, about one-half 
gram for a quart, a curd can be obtained which resembles 
cheese and which can be cut like cheese. The Chinese and 
Japanese both use this. This soybean curd is called ‘To Fu’ 
and it is the standard food of every Oriental.
 “’The Chinese do not use the soybean curd as it is, 
because it tastes neutral and nobody likes a food which has 
no taste. A Japanese scientist said to me, “You Occidentals 
may not like the soybean, nor do we like it. We add to the 
soybean, soy sauce and in China and Japan no food is taken 
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without a few cubic centimeters of this soybean sauce.” The 
average consumption of soybean sauce and other similar 
products in Japan and China per person is from 50 to 100 
grains a day.
 “’This sauce is nothing but fermented soybeans. The 
soybeans are cooked, then crushed between stones, table salt 
and water added and the mixture kept in big jars in the open 
air–sometimes covered–up to six months and even fi ve to six 
years. The bean undergoes fermentation, especially under the 
action of bacteria and the specifi c mold Aspergillus Oryzae. 
This is [the mold’s enzymes are] capable of splitting the 
soybean, thus hydrolyzing the soybean protein. The resulting 
product equals the taste of beef extract. This soybean sauce 
for 20 to 30 years has been exported from China and Japan 
and it is then spiced and labeled “Worcestershire” Sauce.’
 “’Dr. Horvath concludes his article by saying–’Soybeans 
are going to revolutionize nutrition.’
 Photos show: (1) A soybean plant loaded with pods; also 
shows the roots and a lead. (2) A fi eld of soybeans planted 
in rows; they are “becoming more common in the middle 
west.” (3) A “picturesque if not highly practical method of 
harvesting soybeans;” in many small mounds or shocks in 
a fi eld. (4) Three horizontal photos with soft pork and fi rm 
pork compared in each one. Soft pork results from feeding 
hogs a high percentage of whole soybeans, but not from 
feeding them soybean oil meal (from which all or most of the 
oil has been removed). (5) A row of soybean expellers at the 
Staley crushing plant. (6) Horizontal soybean dryers at the 
Staley crushing plant. (7) The big elevator in which soybeans 
are stored at the Staley plant, and a rail siding. Address: Feed 
sales manager, A.E. Staley Mfg. Co., Decatur, Illinois.

2236. Piness, George; Figley, K.D. 1934. Discussion of the 
article “Soy bean as a possible important source of allergy,” 
by W.W. Duke. J. of Allergy 5(3):322-23. March. [1 ref]
• Summary: This is a discussion of an article on p. 300-02 
in this same issue. Dr. Piness referred to the occurrence of 
reactions to soy bean among infants fed on artifi cial foods 
containing it. Dr. Figley reported that on close observation 
of employees in a soy bean plant for 2 years, he had not 
detected any evidence of asthma which could be attributed to 
soy beans, although many of the employees previously had 
demonstrated hypersensitivity to castor beans. He concluded 
that contact over a considerable time is required before such 
sensitivity develops. Address: 1. Los Angeles, California.

2237. Reid, Eric. 1934. A preliminary report on the 
preparation of an infant food, a soybean milk-egg powder. 
Chinese J. of Physiology 8(1):53-64. March. [18 ref. Eng; 
chi]
• Summary: “In the present investigation, the preparation 
of a soybean milk powder... will be reported. In addition, 
we shall present the results of our investigations on the 
digestibility of the powder, relative to that of cow’s milk.” 

The preparation of a perfectly miscible soybean-egg milk 
powder, with satisfactory keeping properties, is described. 
First prepare soybean milk, boiling it for 15 minutes in a 
steam pan, “thereby ridding it of most of the objectionable 
bean odour and taste.” to each litre of this milk add 50 gm 
cane sugar, 30 gm egg yolk, 1 gm sodium chloride, and 
2.5 gm calcium lactate. Filter again; the mixture is then 
“spraydried at a temperature of 50-55ºC...” The powder was 
found to be perfectly miscible with water in a 12% solution, 
yielding a permanent emulsion with only a slightly beany 
fl avour.” A table (p. 54) gives the nutritional composition of 
the soybean milk-egg powder and of its reconstituted milk 
(which contains 3.44% protein and 1.97% fat; the “egg yolk 
is rich in iron” and “the calcium content is about the same as 
that of human milk).
 Compared with cow’s milk, unsprayed soybean-egg 
milk forms a softer, less compact curd in the stomach. The 
buffer capacity of soybean-egg milk is lower than that of 
cow’s milk. Address: Div. of Physiological Sciences, Henry 
Lester Inst. of Medical Research, Shanghai, China.

2238. Rickey, Lacey F. 1934. Processing soybeans. Flour & 
Feed 34:20-21. March.
• Summary: Contents: Introduction. The main products. 
Soybean oil.
 The acreage of soybeans grown alone in Illinois has 
increased from a mere 16,000 acres in 1920 to 668,000 in 
1930. For the last few years, Illinois has been the leading 
soybean producing state in the USA.
 The two main products of the soybean are “soybean oil 
and soybean oil cake.” The cake is used for feed, food and 
glue. Use of soybean fl our made from the cake has been 
largely confi ned to diabetic diets since it contains very little 
starch. The glue made commercially from soybean oil cake is 
waterproof and very strong; its production is expanding.
 Soybean oil is considered a semi-drying oil, and when 
used with appropriate driers it may well replace some of the 
linseed oil used in paints. While its drying properties are 
not as good as those of linseed oil, “it has the advantages of 
fl owing more freely, working better under the brush, and of 
producing a fi lm which has more elasticity.” There is a major 
controversy over the best percentage of soybean oil to use 
with linseed oil in paints. Tests are now attempting to answer 
this question.
 A ton of soybeans will yield about 250 pounds of oil and 
1,600 pounds of meal. The loss of about 150 pounds is due 
to loss of moisture between the soybeans and its two main 
products.
 Three different methods are in use for removing the 
oil from soybeans. The most widely used method is a 
continuous pressure process using an Anderson Expeller. 
The hydraulic press, which is not a continuous process, is 
the oldest of the 3 methods. The solvent extraction is the 
newest method, and the one that removes the most oil from 
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the soybeans. Solvent extraction dissolves the “oil from the 
ground beans with benzol or a special high test gasoline.” 
The mixture of oil and solvent [the miscella] is then distilled 
and the oil recovered. The solvent is used again and again. A 
modern plant carefully operated can remove every last trace 
of solvent from the meal. Address: Univ. of Illinois, College 
of Agriculture.

2239. Suzuki, Umetaro; Nakahara, W.; Sahashi, Y. 1934. The 
occurrence of vitamin E in soy bean oil. Scientifi c Papers 
of the Institute of Physical and Chemical Research (Japan) 
23(491):270-73. March. [1 ref. Eng]
• Summary: In a feeding experiment with rats, incorporation 
of a liberal amount of soya-bean oil to a synthetic diet 
defi cient in vitamin E prevents the development of testicular 
degeneration characteristic of vitamin E defi ciency.
 Note: This is the earliest document seen (May 2018) 
that is primarily about vitamin E in soybeans or soybean oil. 
Address: Japan.

2240. Tomiyama, Tetsuo; Hanada, Minoru. 1934. The 
distribution of methionine in several proteins of feeding-
stuffs and casein. J. of Biochemistry (Tokyo) 19(2):345-51. 
March. [9 ref. Eng]
• Summary: “Methionine is a sulphur containing amino 
acid” that was discovered by Müller (1921) and has been 
found to be present in casein, etc.
 “As far as we know, this amino acid has not yet been 
isolated in a pure state from the proteins of feeding-stuffs 
such as muscle,” silk-worm pupae, or soy bean.
 The writers isolated methionine in crystalline form from 
these feeding-stuffs and from casein, and identifi ed it by 
elementary analysis of both the free amino acid and of its 
derivatives, i.e., copper salt and alpha-naphthylisocyanate.
 Its distribution was as follows:
 Muscle protein of sardine 0.52%.
 Muscle protein of whale 0.37%.
 Protein of silk-worm pupa 0.43%
 Protein of soy bean 0.08
 Casein 0.41%.
 Note 1. This is the earliest document seen (Dec. 2020) 
that contains the term “sulphur containing amino acid” 
(spelled that way).
 Note 2. The soybean has long been known to be a poor 
source of methionine and cystine–both essential sulphur 
containing amino acids. Address: Imperial Fisheries Inst., 
Tokyo.

2241. Miami Daily News. 1934. Food products of soy 
bean urged for daily table use: Milk, cheese, roasts, bread 
and other preparations made from herb claimed to have 
high nutritive values. April 8. Sport section. p. 5. Sunday. 
Facsimile printed in Back to Eden by Jethro Kloss, 1982 ed.
• Summary: Two photos by Rinc above the article show: 

(1) A small insert portrait of Dr. Jethro Kloss. (2) His 
daughter, Mrs. Harry C. Engelhardt, standing next to her 
daughter, Joyce, age 5. The caption states that “Dr. Jethro 
Kloss is devoting his life to the dissemination of knowledge 
pertaining to soy bean milk.” Both his daughter and 
granddaughter were raised on this milk.”
 “Dr. Kloss prides himself on having once been a 
‘farmer.’ He is credited with having spent a fortune in 
philanthropic work, the greater part having gone toward 
introducing a bean which he feels is destined to eventually 
revolutionize the economic structure of this country and 
become of incalculable value in time of war.
 “Approximately 6,000 persons recently heard Dr. 
Kloss in Bayfront park explain how he apparently performs 
miracles when he transmutes beans into 24 or more different 
foods which in addition to being delectable also retain 
various life-giving elements usually attributed to cow’s 
milk...
 “He exhibited 21 articles made from soy beans and 
invited the public to taste them. These were soy bean milk, 
bread, pie, cakes, buns, cookies, roast, buttermilk, coffee, 
cottage cheese, cream cheese, yellow cheese, soy bean sauce, 
pancakes, broth, butter, ‘mashed potatoes,’ mayonnaise, soy 
bean roast not like that from meat, ice cream, sprouted beans. 
None of these contained white fl our nor cane sugar, making 
such foods especially valuable for diabetics. Soy bean foods 
are also recommended for arthritis.
 “He advocates the teaching of edible food preparation 
from soy beans as part of school curriculum and drew a 
parallel tending to show how the government spends millions 
to spread hog and other stock-feeding knowledge while 
almost ignoring the phases which would create well-fed 
humans.
 “Dr. Kloss pointed out that he was merely in this country 
revealing something which for centuries had been common 
knowledge throughout the Orient... He quoted Dr. S. [sic, 
A.] Horvath of the Rockefeller institute as one of the world’s 
leading authorities who said: ‘The Chinese nation exists 
today because of the use of the soy bean as a food.’”
 A sidebar at the lower left of the article shows another 
portrait photo of Dr. Kloss and announces: “By the request 
of thousands who heard Dr. Kloss speak in Bayfront Park, he 
has consented to give further instructions in the preparation 
of the wonderful Soy Bean Products.
 “He will give two food demonstrations in the Miami 
School of Applied Arts, 406 N.E. 2nd Ave., Monday 
afternoon at 2:30 and Monday evening at 8, April 9.
 “Dr. Kloss makes more delicious table foods from soy 
bean than any one else known. The soy bean is a complete 
food, and is highly alkaline. Following is a partial list of the 
foods he makes:
 “Soy bean milk, soy bean buttermilk, cottage cheese, 
ice cream, bread, buns, pies, cake, cookies, roast, coffee, 
pancakes, butter [probably soynut butter], mayonnaise, broth. 
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These foods do not contain any cane sugar or other harmful 
ingredients. They are most economical, simple to prepare, 
and very healthful and inexpensive. The use of the articles 
would mean a great saving of money, and preserving of 
health. They must be seen and tasted to be appreciated.”
 Note 1. This is the earliest document seen (March 2000) 
that mentions soy mayonnaise.
 Note 2. This is the earliest document seen (Oct. 2013) 
that mentions a “cream cheese” or “yellow cheese” made 
from soy beans (one of two documents).
 Note 3. This is the earliest document seen (March 2007) 
that mentions Jethro Kloss’ work with soy bean ice cream.
 Note 4. As of Nov. 1990 the Miami Daily News no 
longer exists. Its name was changed to the Miami News, 
it was owned by Cox, and it went out of business in about 
1988. Back issues would probably be available at the Univ. 
of Miami.
 Note 5. This is the second earliest document seen 
(March 2007) that uses the word “miracles” (or “miracle” or 
“miraculous”) in connection with soy beans.
 Note 6. This is the earliest document seen (Oct. 2013) 
that mentions a non-dairy cottage cheese–made from soy 
beans. Address: Florida.

2242. Adolph, W.H.; Kao, Hsueh-chung. 1934. The 
biological availability of soybean carbohydrate. J. of 
Nutrition 7(4):395-406. April. [26 ref. Eng]
• Summary: Approximately 40% of the carbohydrate 
in soybean is utilizable by rats. The three soy materials 
investigated were ground yellow soybean (Peking variety), 
fat-free soybean (the meal “was defatted in a Soxhlet 
apparatus”), fat-free soybean curd (soybean cheese, which 
is essentially soybean protein–glycinin). The four methods 
used to estimate the biological availability of soybean 
carbohydrate give values ranging from 27 to 50 for the 
fraction of total carbohydrate used by the animal body. 
Experiments with phlorhizinized rates gave a utilization 
coeffi cient of 38%, which was “somewhat higher than the 
fi gure obtained by in vitro digestion with taka-diastase.”
 Note: This is the earliest English-language document 
seen (April 2004) that contains the word “defatted.” Address: 
Dep. of Chemistry, Yenching Univ., Peiping, China.

2243. Come and see: The wonders of the 20th century 
(Poster). 1934. Dr. Jethro Kloss, 500-44th St., N.W., Miami, 
Florida. 1 p.
• Summary: By special request Dr. [Jethro] Kloss is giving 
two more free lectures and food demonstrations at the Miami 
School of Applied Arts, 406 N.E. 2d Avenue, Monday, April 
9, in the afternoon and evening. Following is a list of food 
Dr. Kloss prepares from the soybean. They do not contain 
any cane sugar, white fl our, or other harmful ingredients: 
Soy bean milk, bread, buns, pies, cakes, roast, buttermilk, 
ice cream, jelly, sauce, cream cheese, cottage cheese, 

yellow cheese, coffee, pancakes, broth, mashed potatoes, 
mayonnaise, butter.
 “Learn to make this alkaline milk from soybeans, it 
taste’s [sic] better than other milks, and has a better analysis 
than cow’s milk, or goat’s milk. Dr. Kloss will show a table 
of comparative analysis prepared for him by Dr. LeClerc, 
Senior Chemist of the Government. This milk can be made in 
any home, and costs less than 2 cents per quart... Dr. Kloss’ 
ice cream made from the soybean milk is as delicious as any 
on the market, and very inexpensive and healthy. Learn to 
make these products in your own kitchens.”
 Note: This is the earliest document seen (Oct. 2013) that 
mentions a “cream cheese” made from soybeans (one of two 
documents). This cream cheese was developed by Jethro 
Kloss. Address: 500 44th St., N.W., Miami, Florida. Phone: 
Edgewater 1128-J.

2244. Guerpel, H. de. 1934. Essai d’acclimatation du 
Soja hispida var. vilnensis dans le Calvados [Soybean 
acclimatization trial with Soja hispida var. vilnensis in 
Calvados, northwest France]. Agronomie Coloniale (L’) 
23(196):97-101. April. (Institut National d’Agronomie 
Coloniale). [Fre]
• Summary: During the colonial exposition in July of 1931, 
an International Congress on Medicinal and Essence Plants 
(Congrès international des plantes medicinales et des 
plantes à essences) was held in Paris. It lasted for several 
days, and the presentations by numerous European scholars 
were grouped as follows: fi rst day, scientifi c studies; second 
day, agricultural studies; third day, economic issues.
 On the second day, we attended a presentation from 
Professor Muszynski of Poland’s Vilnius University on 
soybeans (le soja), which interested us greatly. Their 
tests growing this plant in Poland over several years and 
the results of these tests inspired us to perform our own 
acclimatization tests on soybeans in Calvados.
 Soybeans are native to Asia; they can even be found 
growing wild in Manchuria. They are cultivated in China, 
Manchuria, Korea, Japan, Indochina and in the Indies, 
where, after rice, they serve to feed populations. China alone 
grows over two million hectares of soybeans.
 The soybean tested in Poland is a variety of Soja hispida 
Moench known as Soja vilnensis, which has been grown 
since 1927 in large-scale farming. It has germinated well 
everywhere it is grown, shown good resistance to frost, 
presented few soil requirements and matured early.
 In Poland this year, the spring frosts destroyed the 
pickling cucumbers, beans and tomatoes in several regions, 
which required them to be reseeded. The brown soybean 
(soja brun), however, tolerated the frost well and was not 
affected by it. The soybean is an annual plant from the 
legume family. The leaves and seeds resemble a common 
bean plant (le haricot), but the soybean’s leaves are 
narrower, covered with hairs, as are the stem and pods. These 
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hairs develop more in colder climates, thus protecting the 
plant further. The stem is stiff and branched, primarily in 
early species. In late species, on the other hand, the stem 
tends to lie down towards the ground due to the large size 
and height of the plant. The fl owers are very small, and are 
white, greenish or purplish-blue, almost hidden in the calyx, 
with a faint odor that gets stronger in the morning. The pods 
that grow from the fl owers are curved, velvety and contain 
two to three seeds that are brown, black or yellow depending 
on the variety. The same goes for the size of the soybean 
plant, which varies from 0.4 to 1.5 meters, and sometimes 
even reaches two meters. The larger plants produce more 
beans than the small ones, but the small plants are more 
interesting from an acclimatization perspective, because the 
large plants do not mature, or they have trouble doing so. 
The black varieties have a yellowish stem, and the large ones 
have brownish-bluish stems, sometimes purple. This plant 
tolerates dry spells and freezing below 4ºC thanks to the 
many hairs covering it, and it has fewer requirements than 
the common bean, although it is grown in the same way.
 To its advantage, the soybean is not an exhausting 
crop, and its highly developed root system that penetrates 
deep into the ground allows it to tolerate droughts. Its 
roots are also covered in nitrogen-fi xing bacteria, which is 
why soybeans enrich the soil deep down with nitrogen and 
prepare it for other crops.
 In April of 1932, we sent for 20 kg of Vilnensis soybean 
seeds (semences de soja) from Kolo, Poland, and we 
conducted tests in ten communities in the department. The 
results from this fi rst year were so encouraging in terms 
of the germination, maturity and yield that this year, we 
decided to sow fi ve hectares in ten communities, including 
Cagny, Saint-André-sur-Orne, Vieux-Fumé, Percy-en-Auge, 
Villons-les-Buissons, Saint-Contest, Beny-sur-Mer, etc. 
The seeds for planting came either from the previous year’s 
harvest, obtained from the localities, or they were seeds from 
Poland. We had 100 kg shipped by train, which cost a total 
of 715 francs including fees. The seeding began on April 
25, and ended around May 10. The land for the soybean 
seeds was prepared as for seeding beets: a good manure, 
with a superphosphate chemical fertilizer, nitrate of lime 
and sodium nitrate. The quantity of seeds sown per hectare 
varied from 30 to 35 kg. Soybeans must be seeded thinly, 
in rows 0.35 m to 0.40 m apart. As they grew, the seedlings 
were hoed twice. The fi elds were neat and the plants did 
well throughout the summer. The height of the soybean 
plants varied between 0.35 m and 0.50 m depending on the 
location.
 Around mid-August, the plants began to mature, and by 
September maturity was complete. The vegetation lasted 136 
days on average. All of the plants were removed by hand, as 
with common beans, and the post-harvest threshing was done 
either using a fl ail or by machine. Yields per hectare were 
from 1,400 to 1,800 kg, or even higher. Last spring, we sent 

a small bag of soybean seeds collected in Calvados to Mr. 
Muszynski, who sowed them in the agricultural test fi eld of 
Vilnius. He wrote to say that the results were excellent, and 
that our tests confi rm that soybeans can be grown throughout 
central Europe. Another test was conducted on white and 
yellow soybeans (soja à grain blanc, jaune) from Manchuria, 
which French factories use to extract oil and oil cakes.
 The soybeans were sown on April 29, and emerged from 
the ground after 8 days; they matured faster than the brown 
soybeans, and the stems were thicker, 0.65 m to 0.80 m tall. 
The vegetation lasted for 160 days. Due to bad weather, 
removal could only begin on November 9. The stems were 
placed in bags. Back on the farm, these bags were opened 
and the plants were set out to air dry since they had retained 
some moisture. Some plants were not fully mature and leaves 
remained on the stems. When mature, the plant loses all of 
its leaves.
 It is very likely that, had the plants been seeded at the 
beginning of April, they would have been more uniformly 
mature and they would have been pulled out sooner. Based 
on the seeded surface area, the yield may be estimated at 
a minimum of 1,700 kg per hectare. There were 40 to 50 
pods per soybean plant, while some of the brown Vilnensis 
soybean plans contained 130 to 140 pods per plant. This 
white soybean is particularly remarkable for its robust 
vegetation and large leaves. It serves as a green animal 
feed–it is popular with livestock, and animals readily eat the 
leaves.
 As a human food, the soybean seed has many 
applications. In fl our form, people use it to make bread, 
cakes and coffee. Due to its high protein content, it is used 
to make cheese and milk. The oil extracted from the seeds 
is sweet and has an excellent taste; it is low in stearic acid 
and is easy to digest; it can replace butter in baking; it is 
also used to make margarine. Soybean oil (l’huile de soja) is 
often substituted for peanut oil.
 The various dishes prepared with soybeans can 
replace meat and are easier to digest than meat. A well-
known scholar, Mr. Horwatt [sic. Horvath], attaché with 
the Rockefeller Foundation (Institut de Rockfeller [sic]) in 
Peking, equates the nutritional value of one kilogram of 
soybean fl our to two kilograms of meat, plus 250 grams of 
wheat fl our.
 There are over 70 recipes for preparing soybeans, and 
they are highly recommended for those who have trouble 
digesting meat. Soybean seeds also contain albumin, which 
is more digestible than animal albumin and just as nutritious. 
It is very important for diabetics’ diets.
 In industry, soybean oil is preferred to linseed oil for fi ne 
paints.
 In agriculture, soybeans are being used more and more 
frequently. Soybean greens provide feed popular with 
livestock. The yield of greens per hectare is 20,000 to 30,000 
kilograms. The oil cake from which the oil is extracted is an 
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inexpensive source of protein.
 Here are the results from the soybean seeds harvested in 
1933 in Calvados:
 Analyses:
 (1) White soybean (from Manchuria):
 Moisture content: 12.24%
 Oil content: 16.23%
 Oil cake protein content: 47.48%
 Protein content: 39.81%
 (2) Brown soybeans (from Poland):
 Moisture content: 11.51%
 Oil content: 16.03%
 Protein content: 40.08%
 Oil cake protein content: 48.61%
 The seeds harvested in France have the same contents as 
those harvested in their countries of origin.
 Consumption of soybean oil cakes (tourteau de soja) is 
increasing. Regions that generally reject oil cakes have been 
won over by its high nutritious value, and only want gruel 
made with soybean oil cakes, either by itself or mixed with 
half fl aked linseed oil cake. The results from feeding milk 
cows and fattening farm animals are increasingly promising, 
and we are personally very satisfi ed. When a sure prospect 
for the soybean is found, it will become very profi table to 
grow. However, the plant is relatively unknown in France, 
and the appropriate variety for the climate had not yet 
been identifi ed. Today, this variety exists, and if you try it, 
you’ll like it. Anyone who grows it in the right soil will be 
successful.
 Note: Translated by Elise Kruidenier of Seattle, 
Washington. Address: Agricultural Engineer (Ingenieur 
Agricole).

2245. Hawaii Agric. Exp. Station, Report. 1934. Foods and 
nutrition: Composition and vitamin studies green soybeans. 
1933:24-25. April.

• Summary:  “Certain varieties of soybeans, called 
‘edamame’, are used in the green state in Japan. Japanese in 
Hawaii use them in small quantities. The beans are boiled 
in water in the pods for about 25 minutes and are shelled as 
eaten or when used in food combinations.
 “Green soybeans of unknown variety bought in the open 
market and a variety, F.P.I. 80483, raised on the University 
of Hawaii farm were analyzed for organic nutrients, calcium, 
phosphorus, and iron. The results are shown in table 2.
 “In experiments with rats cooked green soybeans proved 
to be a good source of both vitamin A and vitamin B. In 
preliminary vitamin G experiments a daily supplement of 
between 1 and 2 grams of the cooked beans resulted in a 
gain of 28 grams per week.” Address: 1. Specialist in food 
and nutrition investigations; 2. Asst., nutrition investigations. 
Both: Hawaii Agric. Exp. Station.

2246. Product Name:  Loma Linda Breakfast Cup (Coffee 
Substitute).
Manufacturer’s Name:  Loma Linda Food Co.
Manufacturer’s Address:  Loma Linda, California.
Date of Introduction:  1934 April.
New Product–Documentation:  Ad in Health (Mountain 
View, CA). 1934. April. 1(1):33. “The Way to Health. Loma 
Linda Foods. Carefully Consider Your Diet.” A photo shows 
a can of “Breakfast Cup.” The front panel of the label states: 
“Contains no coffee.” Also in June 1934. p. 33. “Health Diet 
for Hot Weather.”
 Rosenberg’s Original Health Food Store. 1940. Catalog 
of Health Foods... p. 52. “Loma Linda Foods: Breakfast 
Cup. $0.25.” Note: This product is not listed under “Soy 
Products.”
 The Loma Linda line: 35 selected recipes (booklet). 
1944? Page 14. “Breakfast Cup: A delightful drink for all 
the family–children included. The base is soy beans which 
are skillfully blended with grain, and fi gs. Has a distinctive 
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fl avor. Is made and served like coffee. It is a ‘different,’ 
unique alkaline beverage.”
 Soybean Blue Book. 1949. p. 98. Address is Loma Linda 
Food Co., Arlington, California. Also listed in 1970 Blue 
Book.

2247. Tarle, M. 1934. The soya bean and casein. China 
Journal (The) 20(4):187-90. April. [Eng]
• Summary: The industrial uses for the casein, amount 
of production in various countries, and the method of 
extracting it are discussed. Its main uses are in various glues 
(especially veneer glue), artifi cial compact substances (such 
as galolith, bakelite and artifi cial horn), photographic fi lms, 
cosmetics, soap, paper, and artifi cial silk. In 1918 the USA 
manufactured 8 million lb of casein, and in 1927 more than 
18 million lb, but this was far from suffi cient, so that at least 
28 million lb had to be imported, mainly from Argentina and 
France. The production of vegetable casein from soya beans 
on a large scale is urged for China. Vegetable casein from 
press cake instead of from the whole bean closely resembles 
milk casein in physical properties, and has only 0.5% ash. 
Moreover, Manchurian soya beans are relatively low in oil, 
seldom containing more than 18%. By comparison, in the 
1928-29 season, Brazil exported 800 tons of soya beans 
containing about 20% oil. Soya beans grown in the Soudan 
[Sudan] in Egypt contain 20-22% oil.

2248. Torres Herrera, José M. 1934. El haba soya, su cultivo 
y benefi cio [The soybean, its culture and benefi ts]. Boletin 
Agricola (Medellin, Colombia) 8(189):1180-92. April. [Spa]
• Summary: Contents: Introduction. Climatological 
conditions. Soils appropriate for this crop. Inoculation with 
bacteria. Preparation of the soil. Soya in crop rotations. 
Sowing the seeds. The work of cultivation. Calculation of the 
cost of production for 6,400 square meters (Data taken from 
the Palmira Agricultural Experiment Station, Bulletin No. 1; 
the cost is $0.45 per arroba = ca. 25 lb). Soybean varieties 
(“Agriculturists interested in planting this crop which has no 
equal, can obtain seeds free of charge from the Pamira [sic, 
Palmira] Agricultural Experiment Station or the Antioquia 
Agricultural Society [Sociedad Antioqueña de Agricultores, 
Colombia]”). Production of seeds. Yields of various varieties. 
Harvesting and threshing of the grain. The uses of soya (la 
soya).
 Utilization of the plant and seeds of the soybean (de las 
habas soyas): I. The plants as hay, pasture, green forage, 
ensilage, green manure. II. The seeds as: 1. Whole dry 
soybeans (habas secas, for making infant foods, fl our, soup, 
butter, diabetic foods and breads, cooked whole soybeans, 
confections, health foods (alimentos para sano): soymilk, 
soybean roasts or steaks, soy sprouts. Breakfast foods: 
Vegetable curd or cheese (cuajada o queso vegetal), soy 
sauce, malted milk, soy coffee cakes, fl our, livestock feed). 
2. Green vegetable soybeans (habas verdes). 3. Soy fl our 

(harina de habas). 4. Soy oil (aceite de habas).
 Soya as human food. The composition of various 
legumes. Soy fl our. Soy oil. Soy milk (leche de soya): 
Nutritional comparison of soy milk and cow’s milk, 
powdered soymilk, fermented soymilk, tofu (queso soya), 
soy casein (Caseína).
 Whole dry soybeans: Roasted soybeans (habas 
tostadas), soy coffee (café de soya), soy chocolate (chocolate 
de soya). Green-seeded soybeans (habas soyas verdes o 
legumbres): Soy sprouts, soy sauces. Edelsoya (soy fl our 
made by Berczeller).
 The value of soy forage. Soybeans in mixtures with 
other crops. Green manure. The concept of Dr. Uribe 
Echeverri, minister in Brazil.
 Page 1180 states: “Climatological conditions. The 
soybean is suited to the temperate zones but it can become 
acclimatized to warmer climates and it has succeeded at the 
agricultural experiment stations of Valle de Cuaca and of 
Tolima and in various regions of the Intendencia del Chocó. 
It is probable that some varieties from England and from 
the north of Canada can acclimatize themselves in good 
conditions in our cold lands.
 Note 1. This is the earliest document seen (May 2009) 
concerning soybeans in Colombia, or the cultivation of 
soybeans in Colombia. Note 2. No mention is made of soya 
in Nicaragua.
 Note 3. This is the earliest Spanish-language document 
seen (Dec. 2012) that uses the term habas tostados to refer to 
soynuts.
 Note 4 This is the earliest Spanish-language document 
seen (June 2009) that uses the term habas verdes to refer to 
green vegetable soybeans.
 Note 5 This is the earliest document seen (March 2020) 
that mentions the word “Edelsoya,” spelled with a “y” 
rather than the usual “j.” Address: Agrónomo Nacional de la 
Intendencia del Chocó [Colombia].

2249. Uchida, So; Shimoyama, K.; Hsu, T.T.; Toyoda, E. 
1934. Constituents of waste fatty oil from soy-manufactory. 
I-II. J. of the Society of Chemical Industry, Japan 
37(4):195B-97B. April. Supplemental binding to Kogyo 
Kagaku Zasshi. [2 ref. Eng]
• Summary: In the production of soy [sauce], “fatty oils 
contained originally in the soy-bean and wheat separate out 
as an almost black coloured layer. This is called ‘soy-oil,’ 
and owing to its dark colour and strong odour characteristic 
to soy, it is less valued on the market. It is used chiefl y as a 
raw material for manufacturing detergent soap, especially 
powdered soap. The other use is found in the mechanical 
workshop as a cutting oil.”
 The dark, mobile, odorous waste oil from soy [sauce] 
production consists largely of ethyl esters of higher 
fatty acids. The orange oil obtained after refi ning with 
concentrated sulfuric acid and Japanese acid clay deposited 
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a white precipitate (ethyl esters of saturated fatty acids) on 
keeping at 0ºC, and this had acid value 32.3, saponifi cation 
value 193.2, unsaponifi able matter 1.4%, including a sterol, 
melting point 137-137.5ºC (corrected). Hydrolysis yielded 
glycerol 2% and ethanol 9% (on the oil). Palmitic, stearic, 
arachidic (very little), oleic, linoleic, and linolenic (small 
amount) acids were identifi ed. Address: Dep. of Applied 
Chemistry, Tokyo Technical Univ., Tokyo-Okayama.

2250. Uchida, S. 1934. Shôyu abura no seibun. II. Esuteru 
to shite sonzai suru fuhôwa shibô-san seibun [Constituents 
of shoyu oil. II. Composition of unsaturated fatty acids 
existing as esters]. Kogyo Kagaku Zasshi (J. of the Society of 
Chemical Industry, Japan) 37(4):444-47. April. [Jap]
Address: Tokyo Kogyo Daigaku, Oyo Kagaku-ka, Kenkyu-
shitsu.

2251. Adolph, William H.; Wang, Ying-Lai. 1934. The 
digestibility of the protein of soybean-milk. Chinese J. of 
Physiology 8(2):171-78. May. [5 ref. Eng; chi]
• Summary: “Soybean milk (vegetable milk) is being used 
to an increasing extent for infant feeding, where cow milk is 
either unobtainable or beyond the reach of the average food 
budget.”
 The protein of fresh cow’s milk is more readily digested 
in vitro by trypsin or trypsin + pepsin than is that of soybean 
milk; the latter, however, is more readily hydrolyzed by 
pepsin. Cow’s milk and soybean milk have approximately 
the same optimum pH for proteolysis. The apparent 
digestibility by rats is approximately the same: Digestibility 
of soybean milk protein is 84.9%; cow milk protein is 86.6%. 
Address: Dep. of Chemistry, Yenching Univ., Peiping, China.

2252. Heller, Hans. 1934. Ueber einige deutsche 
Sojabohnenarten [On some German soybean varieties]. 
Fettchemische Umschau 41(5):86. May. [1 ref. Ger]
• Summary: Analyses of seed from 4 varieties (7 batches) 
harvested in Saxony, 1933, are detailed. The protein 
content (35-43.3%) is high and the oil content (9.8-13%) 
low compared with the 1931 crop. The oils resembled 
Manchurian oils in chemical properties, but in 2 cases high 
saponifi cation values (205, 203) were found. Address: 
Magdeburg [in today’s East Germany].

2253. Liu, T.; Chen, C.Y. 1934. T’ou ping ying yang chia 
che chih yen chiu [Nutritive value of soya-bean press-cake]. 
Science (China) 18(5):636-48. May. [Chi]
• Summary: “The cake contained 43% of protein with 
digestibility of 77-81%, and nutrient value similar to that of 
meat or caseinogen. It is defi cient in Vitamin A.” Address: 
China.

2254. Pediatrie. 1934. Revue des thèses: Le lait de soja dans 
l’alimentation des nourrissons [Review of theses: Soymilk in 

the feeding of infants]. 23(5):122. May. [1 ref. Fre]
• Summary: A ¼-page review of the thesis by Dr. Lucie Yeu, 
Edition Véga, 175, boulevard Saint-Germain, Paris. Prix: 12 
francs.

2255. Toronto Daily Star (Canada). 1934. Questions and 
answers. June 11.
• Summary: The section titled “Soybean pamphlet” states: 
“O.F.: Soybean fl our, on account of its extremely low starch 
content, is especially valuable for diabetic persons. The 
fl our is being successfully used in making bread, biscuits, 
muffi ns, pastry, etc., and by reason of its composition 
increases the nutritive value of these products. The soybean 
is comparatively new as a farm crop in Canada, and the 
pamphlet on soybeans issued by the Dominion Department 
of Agriculture is intended to give information as to the 
characteristics of the soybean plant and seed; its adaptation 
to soil and climatic conditions; the various purposes for 
which soybeans are used; the most suitable varieties that are 
available; and general instructions on how the crop should be 
grown and handled.
 “To obtain a copy, write to Publication Branch, Dept. of 
Agriculture, Ottawa” [Ontario, Canada].

2256. Krajcinovic, Matija. 1934. Pracenje procesa 
dezodorizovanja soje hemolitickom reakcijom [Following 
the process of deodorizing soybeans by hemolytic reaction]. 
Arhiv za Hemiju i Farmaciju (Archives of Chemistry and 
Pharmacy) 8(1/4):80-86. June. [3 ref. Scr; ger]
• Summary: The duration of heating necessary for 
destruction of saponins, as shown by the hemolytic action 
of extracts, is greater for whole beans than for meal, and 
diminishes for raw beans with rising temperature from 25 
minutes at 100ºC to 2 minutes in steam at 1.5 atmospheres.
 Note: Hemolysis (a term fi rst used in about 1890) refers 
to the lysis (breaking down, dissolution, or decomposition) 
of red blood cells with the liberation of hemoglobin. 
Address: Institut fuer organisch-chemische Technologie an 
der Universitaet in Zagreb, Yugoslavia.

2257. La Sierra Industries. 1934. La Sierra soy bean 
products: Perfect protein, high alkaline ash, low starch (Ad). 
Health (Mountain View, California) 1(3):30. June.
• Summary: “Add variety and new fl avors to your menu 
with the following foods–soy cheese [tofu], soy milk, soy 
butter [like a soynut butter, non-hydrogenated], sandwich 
spread, canned soy beans, soy breakfast food, soy fl our 
(raw), Mamenoka, Smoein, Soy-Co (beverage), soy oil, soy 
noodles, soy loaf.
 “Low in price. Ask your health food store or grocer, or 
write to La Sierra Industries.”
 Note 1. This is the earliest document seen (June 2001) 
that advertises or markets tofu.
 Note 2. This is the earliest dated publication seen (Sept. 
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2000) concerning La Sierra Foods and soy.
 Note 3. This is the earliest English-language document 
seen (Dec. 2012) that uses the term “soy butter” to refer to 
soynut butter. Address: Arlington, California.

2258. Product Name:  La Sierra Soy Breakfast Food (Ready 
to Serve Cereal).
Manufacturer’s Name:  La Sierra Industries.
Manufacturer’s Address:  Arlington, California.
Date of Introduction:  1934 June.
New Product–Documentation:  Ad in Health magazine. 
1934. 1(3):30. June. “La Sierra Soybean Products: Perfect 
Protein, High Alkaline Ash, Low Starch.” House of Better 
Living Catalog. 1936. March. p. 6. “Soy Bean Breakfast 
Food.” 6 oz. package for $0.15, 12 oz. for $0.25, and bulk, 
$0.30/lb. Ad in Dorothea Van Gundy. 1936. La Sierra 
Recipes. p. 46.

2259. Product Name:  La Sierra Soy Oil.
Manufacturer’s Name:  La Sierra Industries.
Manufacturer’s Address:  Arlington, California.
Date of Introduction:  1934 June.
New Product–Documentation:  Ad in Health magazine. 
1934. 1(3):30. June. “La Sierra Soybean Products: Perfect 
Protein, High Alkaline Ash, Low Starch.” House of Better 
Living Catalog. 1936. March. p. 9. No. 2 can sells for $0.40. 
House of Butter Living. 1936. Sept. p. 3.

2260. Product Name:  La Sierra Soy Noodles.
Manufacturer’s Name:  La Sierra Industries.
Manufacturer’s Address:  Arlington, California.
Date of Introduction:  1934 June.
New Product–Documentation:  Ad in Health magazine. 
1934. 1(3):30. June. “La Sierra Soybean Products: Perfect 
Protein, High Alkaline Ash, Low Starch.”

2261. Product Name:  La Sierra Soy Loaf (Meat Substitute).
Manufacturer’s Name:  La Sierra Industries.
Manufacturer’s Address:  Arlington, California.
Date of Introduction:  1934 June.
Wt/Vol., Packaging, Price:  8 oz can.
New Product–Documentation:  Ad in Health magazine. 
1934. 1(3):30. June. “La Sierra Soybean Products: Perfect 
Protein, High Alkaline Ash, Low Starch.” House of Better 
Living Catalog. 1936. March. p. 9. 8 oz. can for $0.15 retail. 
Ad in Dorothea Van Gundy. 1936. La Sierra Recipes. p. 46.

2262. Leclerc, 1934. Quelques emplois diététiques du soja 
[Some dietary uses of the soybean]. Presse Medicale (Paris). 
June. p. 1044-1049. [Fre]*
Address: Vietnam.

2263. Lin, F.C. 1934. A soybean digest medium for 
diagnostic work. Chinese Medical Journal 48(6):571-76. 

June. [4 ref. Eng]
• Summary: These media, soybean digest broths in plain 
and sugar free forms, are made by coagulating soybean milk 
with concentrated hydrochloric acid and pepsin scales. In 
the sugar free broth the milk is fermented with B. coli, with 
potassium dibasic phosphate added. They can replace the 
more expensive meat infusion in routine work, and may 
also be employed for the preservation of stock cultures. The 
various ingredients are inexpensive and readily available 
locally. The disadvantage is the same as with all digest 
media in that its nutritive contents tend to fl uctuate with 
various batches prepared at different times. Address: Dep. 
of Bacteriology and Immunology, Peiping Union Medical 
College, Peiping.

2264. Van Gundy, Dorothea. 1934. Soy beans: The new thing 
in foods. Health (Mountain View, California) 1(3):13, 30. 
June. [3 ref]
• Summary: Just below the subtitle is written: “Soy beans 
are going to revolutionize humanity”–Dr. A.A. Horvath. This 
article discusses: Nutritional value of soybeans, soybeans as 
a source of “complete protein” (which, when taken alone, 
will furnish all the essential elements for proper nutrition 
in suffi cient quantities so there will be no impairment in 
growth or maintenance), soybeans for those who are seeking 
wholesome vegetable proteins to substitute for animal 
proteins, soy-bean fl our (all cereals yield an acid ash, but 
soy fl our is high in alkaline ash), whole soy beans (baked or 
pressure cooked), soy milk, and soy cheese or soy curd (“The 
Oriental people call it tofu, and make great use of it in their 
diets”).
 Soy beans “may be brought into the diet in almost any 
of the courses from soup to nuts, even entering the dessert 
course, for pumpkin pie made from soy milk with a crust 
made from soy fl our is most delicious. Soy cookies are very 
nutritious as well as tasty.
 “This unique food of the Orient is fast becoming 
Westernized, for all who study foods and nutrition are 
recognizing the value of the soy bean. Its high percentage 
of complete protein, its low starch content, its high alkaline 
ash, its valuable mineral and vitamin content, and its great 
versatility predestine this food to become an important and 
valuable addition to the American bill of fare.” Address: 
Dietitian, California.

2265. Miller, Carey D.; Robbins, Ruth C. 1934. The nutritive 
value of green immature soybeans. J. of Agricultural 
Research 49(2):161-67. July 15. [11 ref]
• Summary: Cooked beans were analyzed for protein, fat, 
calcium, phosphorus, and iron.
 Japanese in Hawaii and in the Orient enjoy soybeans in 
this form. “Green immature soybeans look much like young, 
tender lima beans, but they have a richer, more distinctive, 
and more delicious fl avor. It is usually desirable to cook 
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them in the pods, boiling them in salted water for 15 to 25 
minutes. The beans then slip easily from the pods and can be 
used in salads or in soups and as a vegetable. The orientals 
often eat them directly from the pods, especially between 
meals. Children sometimes carry about a small bag of the 
cooked beans, break open the pods, and then lick the beans 
out with their tongues–a practice to be recommended from 
the sanitary as well as from the nutritive standpoint...
 “The seeds of these soybeans (Seaweed, F.P.I. no. 
80483) were obtained from W.J. Morse, of the United States 
Department of Agriculture, who had obtained them from 
Japan and who stated that they were used only in the green 
state. The mature seeds were large and fl at.” One of the 
varieties was grown out by C.P. Wilsie, agronomist at the 
Hawaii Agricultural Experiment Station. In several places, 
the authors call these beans “fresh green soybeans” in the 
raw state but “cooked green soybeans” after they have been 
cooked. In the raw state they were found to contain 12.5% 
protein, 5.1% fat, 0.063% calcium, and 0.00283% iron. 
In the cooked state they contained 13.8 to 15.0% protein, 
2.7 to 4.2% fat, 0.098 to 0.100% calcium, and 0.00344 
to 0.00213% iron. The protein is “an unusually large 
percentage for a fresh green vegetable... [The fat content is 
low compared with 12-18% found in dried soybeans.] The 
calcium content of 0.1 percent compares favorably with that 
of milk and is much higher than in most vegetables... The 
iron content of green soybeans exceeds that of most other 
common vegetables. Results showed that cooked immature 
soya beans also contained considerably larger amounts of fat 
and phosphorus than do other vegetables. Vitamin A, B-1, 
and B-2 (G) are present in adequate proportions, but vitamin 
C is defi cient.”
 Note: This is the earliest English-language document 
seen (June 2009) that uses the term “Green immature 
soybeans” to refer to green vegetable soybeans. Address: 
1. Specialist in food and nutrition investigations; 2. Asst., 
nutrition investigations. Both: Hawaii Agric. Exp. Station.

2266. Phillips, J.B. 1934. The utilization of the soya bean. J. 
of the Society of Chemical Industry (London), Chemistry & 
Industry Transactions and Abstracts 53(29):627-28. July 20.
• Summary: This article is based on a “Lecture delivered 
before the Montreal [Canada] Section of the Society of Feb. 
21, 1934.” It contains a short overview of soybean history, 
nutritional composition, and utilization (for feed, food, and 
industry), plus some statistics. In the USA some soybeans 
are “ground into fl our and used in such articles as bread, 
macaroni, sausage, chocolate, baby food, etc. Most of the 
beans which are not used for forage are crushed and the oil 
separated... The annual consumption of soya bean oil in the 
United States is approximately as follows” (in million lb): 
For paints and lacquers 9.0; soaps and candles 9.0; cooking 
oil, mayonnaise, sardines, lecithin manufacture 5.0; linoleum 
and oilcloth 4.0; printing ink 3.5; oleomargarine and lard 

substitutes 1.5.
 “In Manchuria, where the soya bean is a staple article 
of diet, little meat is eaten; the protein of the bean resembles 
that of meat and may very well be substituted for it.”
 “The uses of the oil cake are many and varied. When 
fermented, the meal produces a cheese which has a strong 
odour at fi rst, but which decreases with age. The soya meal, 
after being heated with lime and then treated with caustic 
soda, produces an adhesive which is quite water-resistant and 
is used extensively on the Pacifi c Coast in the manufacture 
of plywood. It is also used as a cement in the manufacture 
of insulating boards intended for use in refrigerators. The 
soya meal may also be treated with salt solution and borax 
and the protein extracted. After precipitation, a pure casein 
is obtained which may be used as sizing for paper and as an 
adhesive.”
 “Macaroni may contain as much as 30% soya fl our, 
which is also used in the manufacture of cocoa. Some 
chocolate bars are known to contain 60% of soya fl our. A 
plastic may be made from soya bean casein by the use of 
formaldehyde as in the case of milk casein. The soya bean 
is unique among vegetables in containing a relatively large 
amount of lecithin.” The commercial product is found to 
contain about 70% true lecithin and 30% oil or fat. Lecithin 
is used in the chocolate and baking industries. Address: Dr. 
[Canada?].

2267. Lelu, Paule. 1934. L’utilisation digestive comparée 
des matières albuminoïdes chez diverses espèces animales 
[The comparative utilization of protein materials in different 
species of animals]. Archives Internationales de Physiologie 
39(1):34-49. July. [3 ref. Fre]
• Summary: The author compared dogs and swine in their 
utilization of plant proteins. She concluded that, in general, 
dogs use about two-thirds of the protein of peas, soybeans, 
and rye in contrast to 85 to 95% of milk proteins. Swine 
made better use of plant proteins than did dogs. Address: 
Institut de Physiologie générale de la Faculté des Sciences de 
Strasbourg [France].

2268. Takata, Ryôhei. 1934. Shôyu jôzô no eiyôgaku-
teki kôsatsu. IV. Shôyu-chû no kôkyû gan chisso seibun 
[Nutritional investigation of shoyu. IV. Nitrogenous 
compounds in shoyu]. Jozogaku Zasshi (J. of Brewing, 
Osaka) 12(7):497-503. [7 ref. Jap]
Address: Osaka Teidai Kôgaku-bu, Jôzôgaku kyôshitsu, 
Takada Kenkyû-shitsu, Osaka, Japan.

2269. Takei, Toshiro. 1934. On the composition of “soy” 
[sauce] oil. I. J. of the Society of Chemical Industry, Japan 
37(7):356B-57B. July. Supplemental binding to Kogyo 
Kagaku Zasshi. [Eng]
• Summary: “Soy oil is obtained as a by-product of soy 
[sauce] brewing. The oil is found fl oating on the surface 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    944

© Copyright Soyinfo Center 2021

of soy after pressing. It has dark brownish red colour 
and appears opaque on refl ected light. Its odour bears 
resemblance to that of soy. It has hitherto been considered 
to be very diffi cult to bleach the color and remove the 
objectionable odour by either chemical or physical processes.
 “Soy oil fi nds its chief industrial applications in 
lubricants and in manufacture of powdered soaps of low 
grade. Hitherto it has been believed that the oil is a mixture 
of the oils of soy-bean and wheat which are the chief raw 
materials of soy and contains some decomposition products.”
 Three samples of the oil had acid value 39.15-45.19, 
saponifi cation value 186.12-186.66, iodine value 102.13-
132.12, density at 15ºC 0.89266, refractive index at 20ºC 
1.4630, relative viscosity 13.155/16ºC, fl ash point 76.5ºC. 
The oil is soluble in ethanol at room temperature and consists 
chiefl y of ethyl esters of various fatty acids with about 16% 
free fatty acids and a small amount (0.29%) of glycerol. It 
can be refi ned by distillation, typical fractionations being 
detailed. Address: Lab. of Lion Soap Co.

2270. Jantzen, Ernst; Gohdes, Werner. 1934. Über das 
Vorkommen von glucosidisch gebundenen Sterinen im 
Sojaoel [Occurrence of glucosidic sterols in soya bean oil]. 
Biochemische Zeitschrift 272(3-4):167-71. Aug. 16. [35 ref. 
Ger]
• Summary: Sitosterol occurs in the oil both free and 
esterifi ed, but also as sitosteryl-d-glucoside. In the 
phosphatide fraction of the oil, the amount of sterol as 
glucoside is greater than the sum of free and esterifi ed sterol, 
whereas in the oil itself the reverse is true. The glucoside is 
absent from olive oil.
 Note 1. This is the earliest document seen that mentions 
sitosterol in connection with soybeans.
 Note 2. Webster’s Dictionary defi nes sitosterol (derived 
from the Greek sitos = grain + E sterol and fi rst used as a 
term in 1919) as “any of several sterols that are widespread, 
especially in plant products (as wheat germ or soy bean 
oil) and are used as starting materials for the synthesis of 
steroid hormones.” Address: Mitteilung aus dem Chemischen 
Staatsinstitut Hamburg, Universität.

2271. Csonka, Frank A.; Jones, D. Breese. 1934. The 
cystine, tryptophane, and tyrosine content of the soybean. J. 
of Agricultural Research 49(3):279-82. Aug. (Chem. Abst. 
28:7299). [10 ref]
• Summary: It was found that the percentage of these 
three amino acids varies in different soybean varieties. 
The composition of defatted soybean meal from 6 soybean 
varieties grown at Arlington Farm was measured. The 
range of values was as follows: Nitrogen: 8.96 to 9.87. 
Cystine: 3.49 to 4.76. Tryptophane: 9.33 to 1.17. Tyrosine: 
2.39 to 3.01. Moreover, the protein content of the soybean 
is infl uenced by climatic conditions. If a variety is able to 
mature in both the southern and northern parts of the United 

States, the one grown in the North will tend to produce seed 
with a higher protein content.
 The cystine content of the seed generally parallels 
the nitrogen content. Concerning cystine defi ciency: “The 
analytical data here presented do not support the idea of a 
quantitative defi ciency of cystine in soybean proteins, but 
they do admit the possibility of a qualitative defi ciency, due 
to low availability of amino acids, when the raw meal is fed, 
particularly when soybeans containing the lower cystine 
values are used.” Address: 1. Senior chemist; 2. Principal 
chemist. Both: Protein and Nutrition Div., Chemical and 
Technological Research, Bureau of Chemistry and Soils, 
USDA.

2272. Horvath, A.A. 1934. The way to prosperity for the soy-
bean grower. Paper presented at the Annual Meeting of the 
American Soybean Association in Fayetteville, Arkansas, on 
Aug. 24, 1934. 3 p.
• Summary: With soybeans selling for only $1.00 per bushel 
last winter, it is evident that “the growing of soybeans is 
not a paying proposition. The reason for such as situation 
lies primarily in the fact that the oil milling industry mainly 
removes as oil only one-seventh of the weight of the 
soybeans and markets the remaining six-sevenths in the form 
of meal, both products being in competition with vegetable 
oils and meals of other origin, of which cotton-seed oil and 
meal are in reality but by-products of the cotton industry.
 “It is evident that in order to bring about an increase in 
the price for the millions of bushels of soybeans crushed as 
well as to create a demand for additional millions of bushels, 
it is necessary to convert the soybeans into products of 
higher market value than the original soybean oil and meal, 
and in this respect the soybean is an exceptionally promising 
material. The diversity of industrial uses to which its several 
derivatives are already put is little short of amazing. As yet, 
however, we are only beginning to suspect the extent of 
the potentialities which further scientifi c research may here 
discover and which commercial development may transform 
into actualities.”
 One of the most promising products is “edible soya 
fl our,” which is sold wholesale for 6 to 9 cents per pound. A 
large market for this product can be readily provided by the 
Federal Emergency Relief Administration as well as the state 
and local relief organizations who have the responsible task 
of providing for the millions of needy and unemployed and 
their families. To quote the Washington Sunday Star of last 
December 24th:
 “When Mr. Wallace (Our present Secretary of 
Agriculture) was a student at Ames State Agricultural School 
of Iowa he was making a study of the soybean, and not 
feeling satisfi ed with the laboratory experiments, he went 
on a diet of soy beans for several weeks, recording his own 
reactions and physical response to the food, with the result 
that at the end of the time he felt satisfi ed that the beans 
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were an ample diet and also that he could live on 15 cents a 
week.”
 The author then discusses numerous industrial uses of 
the soybean, as in paint, varnish, linoleum, and soap.
 “Soybean oil is quite as effective for mixing with sand 
to make foundry cores as linseed oil, and the Ford Motor 
Company has used many thousands of gallons of it for this 
purpose. The laboratories of the Ford Motor Company have 
also worked out a process for producing from the oil a resin 
which can be made into an enamel. Exhaustive tests seem 
to prove this enamel [paint] superior to lacquer in every 
respect, from the original gloss to its complete resistance to 
deterioration. It costs less per gallon and saves tremendously 
on labor. To match its qualities the chemists are working 
on a better fi nish for fenders, employing soybean resin as a 
coating and soybean oil as a carrier of pigment. One entire 
class of cars was scheduled to carry this fi nish.
 “The soybean is remarkable for possessing 
another substance, closely related to the oil, namely the 
phospholipoid Lecithin, whose only other commercial source 
of supply is the egg yolk. In a general way lecithin seems to 
act on fats as a protective colloid, and it tends to prevent the 
separation of fractional constituents. In Europe the margarine 
industry absorbs a considerable amount of this lipoid (in 
Germany up to 500,000 pounds of soya lecithin a year). 
Lecithin is also being used in the baking and confectionary 
trades and as an antioxidant for shortening. Soya lecithin 
has recently found application in the textile industry as a 
very useful lubricant for both cotton and wool and in the 
fi nishing of artifi cial silk. Soybean lecithin is also a suitable 
ingredient in making emulsions for greasing chrome leather. 
Recently it was found that by using soybean lecithin one is 
able to obtain rubber in powder form by simply milling them 
together.”
 Note: Chrome leather is chrome-tanned leather used 
largely in the manufacture of shoe uppers.
 “Up to the present time all the soybean lecithin used 
in this country was being imported from Germany and 
Denmark since the domestic soya lecithin remains in the 
soybean oil cake (or meal) after most of the oil has been 
removed by pressure, and as such goes to feed our farm 
stock. The establishment of a lecithin extraction plant in the 
United States would provide an additional income of over 
one dollar per bushel of soybeans.”
 Finally the author encourages the American Soybean 
Association to establish a “National Soybean Research 
Institute.”
 “Today there is also an urgent need for a ‘Soybean 
Journal’ since all the information and material available is 
at present either completely lost or scattered in fragments in 
hundreds of publications under various titles.
 “It seems highly desirable to promote the establishment 
of numerous rural industries which could handle the 
industrial utilization of the soybean in a highly effi cient 

way. They could be owned by individuals as well as by 
cooperative or other farm organizations.” Address: Agric. 
Exp. Station, Newark, Delaware.

2273. Product Name:  Theradophilus (A Pure Culture of 
Acidophilus Grown in Soy Bean Milk).
Manufacturer’s Name:  Therapy Ltd.
Manufacturer’s Address:  Pasadena, California.
Date of Introduction:  1934 August.
New Product–Documentation:  Los Angeles Times. 1934. 
Aug. 10. p. A7. Ad by Young’s Market Co. (Los Angeles): 
“Theradophilus. An acidophilus, soy bean milk, not a 
medicine, but a basic, corrective food that does wonders for 
the system; regular size $1.25; introductory size 75¢.”
 House of Better Living Catalog. 1938. March. p. 19. “... 
for changing the intestinal fl ora, thereby ridding the system 
of toxic conditions. Week’s supply, $1.25.”
 Frances Sheridan Goulart. 1975. Bum Steers. p. 193. 
Theradophilus is now sold by Dynamic Nutritional Products, 
P.O. Box 528, North Hollywood, California 91603.

2274. Ligori, Maria. 1934. Osservazioni sul valore 
alimentare dei semi di soja [Observations on the food value 
of soybean seeds]. Archivio di Farmacologia Sperimentale e 
Scienze Affi ni 58(3):142-48. Sept. 1. [7 ref. Ita]
• Summary: Results of studies on growing albino rats to 
determine the constructive food value of soybeans. Rats on 
an exclusive diet of soybeans show limited rates of growth, 
due to defi ciencies in vitamins A and D, and in mineral salts. 
Addition of 2% cod-liver oil or butter resulted in the death of 
most of the animals, but the survivors showed a considerable 
improvement in growth and general condition. Address: 
Dott., Istituto di Chimica Fisiologica della R. Unviersità di 
Roma diretto dal Prof. G. Amantea.

2275. Suzuki, Umetaro; Nakahara, W.; Sahashi, Y. 1934. 
Further evidence for the occurrence of vitamin E in soy 
bean oil. Scientifi c Papers of the Institute of Physical and 
Chemical Research (Japan) 24(517):283-86. Sept. 1. [1 ref. 
Eng]
• Summary: Rat breeding tests indicated that soybeans 
contain the antisterility vitamin, E. The vitamin E content 
is low, since pregnancy in female albino rats with soybean 
oil as sole source of vitamin E is frequently terminated by 
abortion. Address: Japan.

2276. Butenandt, Adolf; Westphal, Ulrich; Cobler, Heinz. 
1934. Über einen Abbau des Stigmasterins zu corpus-
luteum-wirksamen Stoffen; ein Beitrag zur Konstitution des 
Corpusluteum-Hormons (Vorläuf. Mitteil.) [Decomposition 
of stigmasterol to substances acting on the corpus 
luteum]. Berichte der Deutschen Chemischen Gesellschaft 
67(9):1611-16. Sept. 12. [Ger]
• Summary: Note: A “corpus luteum” is “a hormone-
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secreting structure that develops in an ovary after an ovum 
has been discharged but degenerates after a few days unless 
pregnancy has begun.” Address: Organ.-chem Institut d. 
Techn. Hochschule Danzig.-Langfuhr.

2277. Wishart, George MacFeat. 1934. The effi ciency and 
performance of a vegetarian racing cyclist under different 
dietary conditions. J. of Physiology (London) 82(2):189-99. 
Sept. 19. [9 ref]
• Summary: “Summary: The results are recorded of 
ergometer experiments carried out on a fi rst-class long-
distance racing cyclist who subsisted on rigidly controlled 
vegetarian diets of different protein content. The best 
performance was obtained on high-protein diets although the 
gross effi ciency was then slightly lower than on diets poorer 
in protein.
 Diet No. IV consisted of 1 lb “Soyolk” [whole soy 
fl our], 3½ lb bananas, 5 oz tapioca, 6 oz sugar, and ½ lb 
apples. This was a very high protein that was “rigidly 
vegetarian” (i.e. vegan, since it contained no animal 
products). This diet caused the cyclist “acute discomfort.” 
The experiment with this diet “had to be abandoned owing to 
the extreme fl atulence caused by this bean-meal food.”
 The cyclist (initials C.F.D.) now age 48, has lived on a 
vegetarian diet for the past 23 years. From 1910 until 1926, 
when he gave up racing, he secured many records and prizes. 
He competed in the Olympic Games in 1912 and 1920.
 Note: This is the earliest English-language document 
seen (June 2002) that uses the term “rigidly vegetarian” to 
refer to a vegan diet. Address: Inst. of Physiology, Glasgow 
Univ., Glasgow, Scotland.

2278. Adriano, F.T.; Oliveros, S.B.; Santos, D.S.; Villanueva, 
E.R. 1934. The physical characteristics and chemical 
composition of various brands of toyo (soy sauce) sold in the 
Philippines. Philippine J. of Agriculture 5(3):171-86. July/
Sept. [14 ref. Eng]
• Summary: Gives detailed descriptions of methods of 
manufacture of soy sauce, and an analysis of 21 samples 
(18 from Philippine factories, two from China, and one 
from Japan). Table 3 (p. 179) gives the brand name, and the 
name and address of the manufacturer of these 21 sample 
products. Most Philippine soy sauce is made in and around 
Manila using traditional Chinese methods, including large 
earthenware jars with conical, woven bamboo covers; these 
jars are left in the open for sunning. Most of the soy beans 
used are imported from China, the yellow variety being the 
most commonly used. When ready, the “brown liquid is 
siphoned off with a foot valve made out of bamboo at the 
intake end of the siphon. The drawn sauce may be boiled, 
but generally it is bottled without heat treatment to be sold 
as fi rst-class toyu. The residue is brined and sunned again 
to obtain succeeding lower grades of toyo. The practice 
of admixing molasses is widespread. Of the 21 samples 

analyzed, 12 contained reducing sugars analyzing about 
10%.
 Toyo is not as widely used in the Philippines as it is 
in other Oriental countries because in the Philippines there 
is a counterpart of toyo, the native patis (a Tagalog word), 
which is a high protein extract from brine-fermented small 
fi sh and shrimps. But “with the growing consciousness of 
the real nutritive value of the soy bean as a human food, the 
increasing popularity of the properly made toyo is assured.”
 Table 4 gives the physical characteristics and chemical 
composition of each of the 21 samples tested. The average 
specifi c gravity at 28ºC is 1.2624. Total solids: 37.31%. 
Proteins: 4.56% (N x 6.25). Sucrose: 0.59%. Sodium 
chloride: 19.90%. Address: Labs. of Agricultural Chemistry, 
Bureau of Plant Industry, Manila.

2279. Kornfeld, Arnold. 1934. Die Bedeutung des Kaliums 
fuer die Oelbohne [The importance of potash/potassium for 
soy beans]. Ernaehrung der Pfl anze (Die) 30(20):335-43. 
Oct. 15. [40 ref. Ger]
• Summary: Potassium manuring increases the protein and 
oil content of soya beans. Large applications tend to retard 
maturity and increase the resistance of the plants to frost. 
Defi ciency of potassium causes leaf spotting, increases 
transpiration, and restricts soil-water absorption. Note: The 
author uses the term “Oelbohne” to refer to the soybean. 
Address: Versuchsleiter, Aus der Versuchswirtschaft 
der Siebenbuergisch-Saechsischen landwirtschaftlichen 
Lehranstalt zu Mediasch (Medias), Romania.

2280. Leithe, W. 1934. Uber eine refraktometrische makro- 
und mikro schnellmethode zur fett bestimmung in Oelsamen 
[Macro- and micro quick methods for determining the oil 
content of oilseeds using a refractometer]. Angewandte 
Chemie 47:734-36. Oct. 27. [Ger]*

2281. Castagnol, E.M. 1934. Étude sur la fabrication du 
lait de soja [Study on the production of soymilk]. Bulletin 
Economique de l’Indochine (Hanoi) 37:982-94. Sept/Oct. 
[Fre]
• Summary: Contents: Introduction. Composition of 
soymilk. Technique for the preparation of soymilk: soaking, 
grinding, dilution with water, fi ltration / dewatering using a 
centrifuge, centrifugation. Material balance / Description of 
the process (start with 200 gm dry soybeans. Soak in water 
for about 12 hours until soybeans swell to 439 gm. Grind 
while adding 500 gm water. Measure the frothy result: 867 
gm. Dilute by adding 500 gm water, resulting in 1,367 gm of 
product. Centrifuge to fi lter off the fi ber; the fi ltered liquid 
should weigh 966 gm. Centrifuge again to give a fi nal weight 
of 954 gm).
 Fermentability of soymilk (fermenting soy milk). 
Improvement of the yield of nitrogen through extraction of 
nitrogenous materials: Infl uence of the pH on the extraction, 
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infl uence on the sodium ions, infl uence of the length of 
soaking. Conclusion: Making soymilk at home, making 
soymilk on a larger scale for sale.
 Tables show: (1) Composition of soybean seeds. 
(2) Soaking #1 (length of soaking, weight of the seeds, 
quantity of water absorbed). (3) Soaking #2 (soaking water 
temperature, weight of seeds, weight of water absorbed). 
(4) Materials balance. (5) Composition of each step of the 
process. (6) Fermentation temperatures for 0-9 hours. (7) 
Fresh milk, whey, and curd. (8) Treatments and pH. (9) 
Treatments and yield. (10) Soak times and yield.
 Note: In 1937 this was also sold by this periodical as a 
pamphlet for 20 francs. Address: Ingenieur Agronome, Chef 
de la Division de Chemie de la Section Nord, Institut des 
Recherches Agronomiques de l’Indochine.

2282. Reid, Eric. 1934. The nutritive properties of soybean-
egg powder, a substitute for cow’s milk in the infant dietary. 
Far Eastern Association of Tropical Medicine, Transactions 
of the Congress 9th Congress 1:367-71. Oct. Held 2-8 Oct. 
1934 at Nanking, China. [11 ref]
• Summary: The authors believe that soybean-egg powder 
contains suffi cient vitamin D and bone-building salts to 
prevent the development of rickets in the young growing 
dog. This powder consists of about 22% protein, 25% fat, 
40% carbohydrate, and 0.4 to 0.5% calcium and phosphorus. 
Note: Since this powder was not fed to human infants, 
the title of the paper seems misleading. Address: Div. of 
Physiological Sciences, Henry Lester Inst. of Medical 
Research, Shanghai, China.

2283. Kellogg, John Harvey. 1934. Improvements in or 
relating to preparation of natural or artifi cial milk containing 
Bacillus acidophilus. British Patent 441,574. Application 
date: 16 Nov. 1934. 2 p. Complete specifi cation accepted: 22 
Jan. 1936.
• Summary: For details, see Dr. Kellogg’s U.S. Patent 
1,982,994, fi led on 14 June 1933 but issued in 1934. 
The wording of the two is almost identical. Address: 202 
Manchester St., Battle Creek, Michigan.

2284. Detroit Club. 1934. The drying qualities of soybean 
oil. Scientifi c Section, National Paint, Varnish and Lacquer 
Association, Inc. No. 471. p. 321-28. Nov. [13 ref]
• Summary: The introduction period, as shown by changes 
in viscosity during oxidation, of soya bean oil was reduced 
from 200 hours to approximately 20 hours by agitating it 
in an aqueous solution containing 3% sodium dichromate 
and 1% sulfuric acid for 24-48 hours, fi ltering through 
fuller’s earth, and washing with dilute sodium hydroxide 
and water. A similar reduction is obtained by treatment 
with aqueous potassium permanganate-hydrochloric acid 
solution. Bleaching powder and hydrogen peroxide were 
less active, while carbon black and fuller’s earth were 

ineffective, although the oil was bleached. The antioxidant 
is therefore not contained in the coloring matter, nor does it 
appear to be in the unsaponifi able portion. Refi ning the oil 
probably destroys the antioxidant, since alkali- and acid-
refi ned samples also showed accelerated drying. Address: 
Washington, DC.

2285. Sherman, W.C.; Elvehjem, C.A.; Hart, E.B. 1934. 
Further studies on the availability of iron in biological 
materials. J. of Biological Chemistry 107(2):383-94. Nov. 
[12 ref]
• Summary: Over 60% of the iron in soy beans was found to 
be available. Address: Dep. of Agricultural Chemistry, Univ. 
of Wisconsin.

2286. Takei, Toshio; Tomiyama, Shin-ichi. 1934. On the 
composition of Tamari soy oil. J. of the Society of Chemical 
Industry, Japan 37(11):650B. Nov. Supplemental binding to 
Kogyo Kagaku Zasshi. [Eng]
• Summary: “Tamari soy oil is obtained as a by-product of 
Tamari soy [sauce] brewing. The oil is found fl oating on the 
surface of Tamari soy after pressing. Tamari soy is a sort of 
soy which is made from soy bean only. A large quantity of 
tamari soy is brewed in the prefectures of Aichi, Gifu, Miye 
[Mie], Shizuoka and Nagano. Tamari soy oil resembles soy 
oil in colour and in odour, yet these oils differ considerably 
from each other in viscosity. On account of its dark colour 
and strong odour Tamari soy oil is estimated at a low price.”
 A sample, consisting of glycerides, ethyl esters of fatty 
acids, and free fatty acids (50%) yielded approximately 
2.13% crude glycerin and 2.46% ethanol, and had (values 
for ordinary soy oil in parentheses) acid value 105.9 (41.9), 
saponifi cation value 185.6 (186.3), iodine value 149.4 
(102.1), refractive index at 20ºC 1.4749 (1.4630), density at 
15ºC 0.9172 (0.8926), fl ash point 218ºC (76.5ºC), Redwood 
viscosity (50 cc at 20ºC) 5 feet 57 inches (1 foot 17.6 
inches).
 Note 1. This is the earliest English-language document 
seen (Jan. 2000) with the term “soy oil” in the title. However 
it refers to the dark oil that rises to the surface during soy 
sauce fermentation, rather than to the clear vegetable oil to 
which it refers today.
 Note 2. This is the earliest English-language document 
seen (March 2012) that uses the term “tamari soy” to refer to 
tamari soy sauce. Address: Lion Soap Co., Ltd.

2287. Torres Herrera, José M. 1934. El haba soya, su cultivo 
y benefi cio [The soybean, its culture and benefi ts]. Boletin de 
Agricultura y Trabajo (Nicaragua Ministerio de Agricultura 
y Trabajo) 6(54):24-26. Aug.; 6(55):6-8. Sept.; 6(56-57):6-
12. Oct/Nov. 3a Epoca. [Spa]
• Summary: The article begins with the following: “In 
previous editions of this bulletin we inserted various articles 
concerning the cultivation of soya; however, given the 
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large importance of this legume, we decided to reprint this 
article by José M. Torres Herrera from the Boletín Agrícola 
of Medellín, Colombia” [April 1934. 8(189):1180-92]. The 
soybean variety Brazilian Yellow can be obtained in Sao 
Paulo for 10 cents gold at the most” (i.e., it is inexpensive).
 Contents: Part I. Introduction. Climatological conditions 
for different varieties. Soils appropriate for this crop. 
Inoculation with bacteria. Preparation of the soil. Soya in 
crop rotations.
 Part II. Sowing the seeds. The work of cultivation. 
Calculation of the cost of production for 6,400 square meters 
(Data taken from the Palmira Agricultural Experiment 
Station, Bulletin No. 1; the cost is $0.45 per arroba = ca. 25 
lb). Soybean varieties (“Agriculturists interested in planting 
this crop which has no equal, can obtain seeds free of charge 
from the Pamira [sic, Palmira] Agricultural Experiment 
Station or the Antioquia Agricultural Society [Sociedad 
Antioqueña de Agricultores, Colombia]”). Production of 
seeds. Yields of various varieties.
 Part III. Harvesting and threshing of the grain. The uses 
of soya (la soya). Utilization of the plant and seeds of the 
soybean (de las habas soyas): The plants as hay, pasture, 
green forage, ensilage, green manure. The seeds as whole dry 
soybeans (habas secas, for making infant foods, fl our, soup, 
butter, diabetic foods and breads, cooked whole soybeans, 
confections, health foods [alimentos para sano]: soymilk, 
soybean roasts or steaks, soy sprouts. Breakfast foods: 
Vegetable curd or cheese [cuajada o queso vegetal], soy 
sauce, malted milk, soy coffee cakes, fl our, livestock feed), 
green vegetable soybeans (habas verdes), soy fl our (harina 
de habas), soy oil (aceite de habas). Soya as human food. 
The composition of various legumes. Soy fl our. Soy oil. Soy 
milk (leche de soya): Nutritional comparison of soy milk 
and cow’s milk, powdered soymilk, fermented soymilk, tofu 
(queso soya), soy casein (Caseína). Whole dry soybeans: 
Roasted soybeans (habas tostadas), soy coffee (café de 
soya), soy chocolate (chocolate de soya). Green-seeded 
soybeans (habas soyas verdes o legumbres): Soy sprouts, soy 
sauces. Edelsoya (soy fl our made by Berczeller). The value 
of soy forage. Soybeans in mixtures with other crops. Green 
manure. The concept of Dr. Uribe Echeverri, minister in 
Brazil.
 Note: No mention is made of soya in Nicaragua. 
Address: Agrónomo Nacional de la Intendencia del Chocó 
[Colombia].

2288. Carqué, Otto. 1934. Vital facts about foods: A guide to 
health and longevity with 200 wholesome recipes and menus 
and 250 complete analyses of foods. 2nd ed. Los Angeles, 
California: Published by the author. 208 p. Index. 24 cm. 
[20+* ref]
• Summary: This so-called 2nd edition is identical to the fi rst 
edition (1933) except that: (1) Two lines on the 2nd page of 
the Preface have been moved to the fi rst page; both pages 

are unnumbered. (2) Two paragraphs, titled “Preface to the 
second edition” have been added to the end of the Preface 
and dated “November, 1934.” The author’s signature again 
appears at the end of the Preface.
 Note: The fi rst 5,000 copies were exhausted in about a 
year. Address: Los Angeles, California.

2289. Gerretsen, F.C. 1934. Over de invloed van enting 
op de opbrengst aan zaad en het gehalte aan eiwit, olie en 
lecithine bij soja [The infl uence of inoculation on the yield of 
soybean seeds and their content of protein, oil, and lecithin]. 
Landbouwkundig Tijdschrift, Maandblad 46(567):823-37. 
Dec. [16 ref. Dut]
• Summary: Note: This is the earliest Dutch-language 
document seen (Feb. 2016) that mentions lecithin, 
which is refers to as lecithine. Address: Dr., Ir., 
Directeur der Microbiologische Afdeeling van het 
Rijkslandbouwproefstation te Groningen.

2290. Product Name:  Soya Bean Flour.
Manufacturer’s Name:  Great Valley Mills.
Manufacturer’s Address:  Paoli, Pennsylvania.
Date of Introduction:  1934 December.
New Product–Documentation:  A.A. Horvath. 1935. Food 
Industries. Jan. p. 15. “Acceptance of soya fl our depends on 
correct processing.” A photo shows this product.
 USDA Bureau of Plant Industry. Div. of Forage Crops 
and Diseases. 1942, July. “Firms manufacturing or handling 
soybean food products.” Great Valley Mills in Paoli, 
Pennsylvania.
 Note: This is the earliest known commercial soy product 
made in Pennsylvania.

2291. Bradway, Elizabeth M.; Mattill, H.A. 1934. The 
association of fat-soluble vitamins and antioxidants in some 
plant tissues. J. of the American Chemical Society 56:2405-
08. *

2292. Hara, Tetsukazu; Wada, Tomikazu. 1934. Kome nuka 
no riyô ni kansuru kenkyû. IV. Kome nukamiso-chû no 
bitamin B-1 [Research on the utilization of rice bran. IV. 
Vitamin B-1 in miso made with rice bran]. Eiyo Kenkyujo 
Hokoku (Report of the Imperial Government Institute for 
Nutrition) 6(2):55. [Jap]
• Summary: This is about using rice bran (nuka) with 
soybeans as ingredients in miso. Address: Eiyo Kenkyusho: 
1. Gishi; 2. Gishu.

2293. Hara, Tetsukazu; Wada, Tomikazu. 1934. Kome nuka 
no riyô ni kansuru kenkyû. V. Kome nukamiso-chû no 
bitamin B-1 hoi [Research on the utilization of rice bran. 
V. Vitamin B-1 in rice miso. Addendum]. Eiyo Kenkyujo 
Hokoku (Report of the Imperial Government Institute for 
Nutrition) 6(2):64-69. [4 ref. Jap]
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Address: Eiyo Kenkyusho: 1. Gishi; 2. Gishu.

2294. Hara, Tetsukazu; Wada, Fuki. 1934. Miso ni kansuru 
kenkyû. II. Jukusei katei ni okeru miso tanpakushitsu yôka 
no hendo [Studies on miso. II. Changes in the nutritional 
value of miso proteins during ripening]. Eiyo Kenkyujo 
Hokoku (Report of the Imperial Government Institute for 
Nutrition) 6(2):29-41. [9 ref. Jap]
Address: Eiyo Kenkyusho: 1. Gishi; 2. Gishu.

2295. Hara, Tetsukazu; Wada, Fuki. 1934. Miso ni kansuru 
kenkyû. II. Jukusei-chû ni okeru miso genryô bitamin no 
henka [Studies on miso. IV. Changes of vitamins during miso 
ripening]. Eiyo Kenkyujo Hokoku (Report of the Imperial 
Government Institute for Nutrition) 6(2):50-54. [1 ref. Jap]
Address: Eiyo Kenkyusho: 1. Gishi; 2. Gishu.

2296. Hara, Tetsukazu; Wada, Fuki; Wachi, Teru. 1934. 
Miso ni kansuru kenkyû. III. Shokuen oyobi ekisu-ben o 
jokyo shitaru miso o motte suru miso tanpakushitsu no eiyô 
shiken [Studies on miso. III. Nutritional investigation on 
miso protein using miso from which the salt (NaCl) and an 
extract were removed]. Eiyo Kenkyujo Hokoku (Report of the 
Imperial Government Institute for Nutrition) 6(2):42-49. [2 
ref. Jap]
Address: Yoei kenkyusho: 1. Gishi; 2. Gishu.

2297. Product Name:  [Soy Bread].
Foreign Name:  Soja-W-Brot.
Manufacturer’s Name:  Kalzit-Brotfabrik.
Manufacturer’s Address:  Speyer a. Rhein, Germany 
(Southwest of Heidelberg).
Date of Introduction:  1934.
Ingredients:  Water, defatted soy fl our, dry wheat gluten, 
yeast.
New Product–Documentation:  F. Schellong. 1935. 
Verhandlungen der Deutschen Gesellschaft für Innere 
Medizin. p. 411-13. “Soy bread and soy fl our in the treatment 
of diabetes and obesity.” The author, a doctor, developed this 
bread, which is enjoyed by most patients. Finally he found 
the right proportions: “5 parts defatted soy meal (entöltem 
Sojamehl), 1 part dry wheat gluten (Weizenkleber), 7.5 
parts water, plus a little yeast. The dough should be baked 
at relatively low heat, about 180ºC. Soya bread contains 
about 65% water, 21% protein, 0.4% fat and only 8% 
carbohydrates and only 122 calories.”

2298. Kuehl, Hugo. 1934. Fett, Lecithin und Eiweiss 
der Sojabohne [Soybean fat, lecithin and protein]. 
Muehlenlaboratorium (Das) 4:7-14. (Chem. Abst. 28:3257). 
[Ger]*
• Summary: A review is given of investigations into the 
chemistry and nutritive value of the soy bean, with particular 
reference to its fat, lecithin, protein, and vitamin A content. 

The same lecithin is not always extracted from soy bean 
fl our by different solvents; this is demonstrated by different 
color and tendency to crystallize, and, particularly, by the 
color reaction with sulfuric acid. Phosphatides are extracted 
from soy beans by solvents as oleolecithins. Well-defi ned 
glucophosphatides are not obtained from the soy beans 
which have a fairly low carbohydrate content. Oil-pressing 
is preferable to solvent-extraction, since it produces an oil 
containing a larger proportion of lecithins. Address: Berlin.

2299. Matsumura, T. 1934. [Experimental works for patient 
with application of antagonism. I. Studies on natto]. Kyoto 
Furitsu Ika Daigaku Zasshi (J. of the Kyoto Prefectural 
University of Medicine) 12:38-52. [Jap]*
• Summary: In three studies in 1934 the author demonstrated 
that Bacillus natto was antagonistic to the typhus organism, 
either when they were started together or after typhus 
had been grown earlier. In mice, if inoculated at the same 
time, the mice died, but if the B. natto was injected 24 
hours before the typhus, then the mice lived. Address: 
Bacteriologist, Tokyo Univ., Japan.

2300. Sakurai, Yoshito. 1934. Miso no seibun yushi to san 
ni tsuite [Constituents of miso: fats and acids]. Nippon Jozo 
Kyokai Zasshi (J. of the Society of Brewing, Japan) 29(7):90-
96. [Jap]

2301. Suzuki, T. 1934. Hakkô to bitamin. V. Nattô kin wa 
bitamin B-1 o gôsei suruya [Fermentation and vitamins. V. 
Synthesis of vitamin B-1 by Bacillus natto]. Jozogaku Zasshi 
(J. of Brewing, Osaka) 11:605-07. [2 ref. Jap]
Address: Osaka Imperial University (Osaka Teikoku 
Daigaku).

2302. Suzuki, Umetaro; Nakahara, Waro; Sahashi, 
Yoshikazu. 1934. The occurrence of vitamin E in soy bean 
oil. Bulletin of the Agricultural Chemical Society of Japan 
10:87-89. [1 ref. Eng]*
Address: Japan.

2303. Suzuki, Umetaro; Nakahara, Waro; Sahashi, 
Yoshikazu. 1934. Further evidence for the occurrence 
of vitamin E in soy bean oil. Bulletin of the Agricultural 
Chemical Society of Japan 10:149-51. [1 ref. Eng]*
Address: Japan.

2304. Zlatarov, Asen. 1934. Zhiva i martva beltachina [Live 
and dead proteins]. Priroda i Nauka (Nature and Science, 
Bulgaria) 5(2):21-22. [Bul]*
Address: Bulgaria.

2305. Becker, Christian. 1934. Soja bei eitrigen 
Harninfektionen, Ekzem und Diabetes [Soy in purulent 
urinary infections, eczema, and diabetes]. Archiv fuer 
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Verdauungs-Krankheiten, Stoffwechselpathologie und 
Diatetik 56:260-278. [38 ref. Ger]
• Summary: Summary: It could be demonstrated that in 
correspondence to its composition, the soybean (Soja) 
reveals three special curative effects for illnesses that differ 
from each other. The common principle of effi cacy, both for 
the application with suppurating bladder infections and with 
eczema and diabetes, is based upon the considerable supply 
of alkalinity with the diet. The cause lies with the large 
supply of minerals with the soybean which, according to the 
experiments by Maders, is refl ected in the high alkalinity of 
the urine in which in the shortest period of time, a pH of 8.4 
and above is achieved. The alkalotic change already takes 
effect in the internal metabolism, though, and is not to be 
traced back, for instance, to an ammoniac separation of the 
urea in the urine by means of the urease, an enzyme from the 
soybean. Even if up to now, the increase in the alkali reserves 
in the blood with a soybean-based diet (Sojadiät) has only 
been shown with animal experiments, practical experience 
with the favorable infl uence of infl ammatory skin and mucus 
membrane processes as well as a drop in diabetic acidosis 
justify the transfer of the results to the human metabolism.
 With eczema, the high supply of minerals as a common 
factor of comparison in addition to a sum of partial effects 
causes a drop in the infl ammation process and a protection 
of the peripheral capillary area that has been greatly strained. 
With pyuria, in addition to the anti-infl ammatory property, 
there is the alkalization of the urine, through which the 
growth of E. coli (Koli) is considerably restricted. The supply 
of alkaline cell salts (basische Zellsalze) causes a drop in 
acidosis to be detected with diabetes mellitus by means of 
the neutralization of excess organic acids.
 In addition to these properties, partial effects in different 
forms are also effective with the individual illnesses. With 
eczemic illnesses, it is essentially the eschewing of animal 
milk or the reduction of the quantity of the milk. With the 
supplying of a complete, plant-based diet (pfl anzlichen 
Nahrung), the allergic factor–which, with infantile and 
juvenile eczema, is to be sought almost exclusively in 
the organic components of animal milk–is completely 
eliminated. In addition to this causal treatment, an ointment 
treatment is of course not to be completely avoided. In 
most cases, with the milder forms of the exudative diathesis 
(exsudative Diathese), a mild covering ointment (Decksalbe) 
is suffi cient, while more severe eczematous illnesses are 
to be treated according to the customary dermatological 
precepts and principles.
 Even if eczema therapy represents a far and away larger 
area of treatment than suppurating bladder infections does, 
the therapeutic utilization of the soybean with pyuria is in 
fact of much greater signifi cance. According to statistics, 
with these illnesses, and in particular with the toxic pyurias 
of male infants, a mortality rate of approx. 20% was to 
be reckoned with earlier on. Since the introduction of the 

soybean-based diet by Mader, the suppurating bladder 
infections at the Frankfurt University Hospital (Frankfurter 
Klinik) have been treated exclusively with that, and within 
that context, no case of death has occurred thus far in the 
intervening period.
 With pyuria, aside from the high alkalinity of the urine, 
the completeness and the extraordinarily good digestibility 
of the soy-based diet (Sojanahrung) is an especially valuable 
property. Specifi cally with children who have been so 
severely harmed by the toxic forms, this represents a bland 
diet (Schonkost) with, at the same time, the maintaining 
of bodily strength, since this diet may be administered in 
practically any quantities desired. This point is also of great 
importance for the curative effect, since the degree of the 
alkalinity of the urine is directly dependent upon the quantity 
of food, and in the end, the success also of course depends 
upon that.
 With the treatment of eczema and pyuria, the soy-based 
diet therefore means completeness, a bland diet, and a dairy-
free therapeutic diet at the same time. Details about the 
practical implementation of the treatment may be found in 
the works of Mader.
 With diabetes mellitus, Mader was able to show that 
soybean bread (Sojabrot) offers a valuable substitute for 
white bread. The advantages of the use of soybean bread 
in the diabetic diet are based upon the reduction in the 
excretion of sugar with a simultaneous reduction in blood 
sugar levels. Furthermore, under the infl uence of the supply 
of alkalinity, a substantial drop in acidosis is to be recorded. 
The partial effect lies in the increased supply of fat and 
protein, both of which can be more easily metabolized for a 
diabetic organism, while sugar precursors (Zuckerbildner) 
are completely absent. For that reason, soybean bread can be 
allowed in greater quantities, in some cases more than twice 
the quantity of white bread. And in spite of that, a reduction 
in blood sugar and sugar excretion still occurs.
 The prospects of applying the soybean in the dietetic 
realm are in no way exhausted with the illnesses that have 
been described. And it would defi nitely be worthwhile to 
also extend its use to other diseases with a corresponding 
indication. Because of the multifaceted possibilities for the 
use of the soybean, both in the treatment of illnesses and in 
its signifi cance at the level of the national economy, it is not 
an exaggeration if some authors speak of the soybean as a 
miracle plant. Address: Aus der Universitaets-Kinderklinik 
zu Frankfurt am Main [Germany].

2306. Cheng, Libin T. 1934. Biocolloids of soybeans. 
PhD thesis, Indiana University. In: Doctoral Dissertations 
Accepted by American Universities, 1934. *
Address: Indiana Univ.

2307. Fingerling, G.; Honcamp, F. 1934. Ueber den Wert der 
Holzzuckerhege als Futtermittel [On the value of wood sugar 
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(xylose) as animal feed]. Landwirtschaftlichen Versuchs-
Stationen 118(5-6):263-342. [14 ref. Ger]
• Summary: Sheep and swine were fed soybean oil 
meal, solvent processed. Address: 1. Leipzig-Moeckern 
[Germany]; 2. Rostock [Mecklenburg, Germany].

2308. Forman, Loren V. 1934. The use of aluminum oxide in 
deodorizing soybean oil. BSc thesis, Iowa State College. *
Address: Iowa State College, Ames, Iowa.

2309. Garot, Lucien. 1934. L’emploi des farines dans 
l’alimentation du nourrisson [The use of fl our in feeding 
infants]. Bruxelles-Medical 14:458-70. [1 ref. Fre]
• Summary: Infant formulas, made from soy fl our and 
sunfl owerseed fl our, if used in moderation, can be effective 
in treating infants who are intolerant to milk. Address: 
Agrege de Pediatrie a l’Universite de Liege, Belgium.

2310. Jones, D. Breese; Csonka, Frank A. 1934. Soybeans 
content of amino acids varies greatly with variety. Yearbook 
of Agriculture (USDA) p. 330-32. For the year 1934.
• Summary: This chapter is only about animal feeds: 
“Supplementing feeds to obtain a balanced protein ration 
is one of the most effective means of more effi cient crop 
utilization, and at the same time tends to decrease the volume 
of crop production.
 “Protein is the most expensive constituent of foods and 
feeds. Every bag of feed, such as meals and mixed feed, is 
required by law in every State to be labeled with its protein 
content. Graduated premiums are paid for wheat according to 
a scale of increasing protein content. Protein is the element 
that produces muscle. Without enough protein of the right 
kind in the diet, animals will not grow, remain healthy, or 
reproduce.
 “Not all proteins have the same food value. One sack of 
feed may be an ideal ration, whereas another containing the 
same quantity of protein may be almost worthless because of 
the poor quality of its proteins. A protein which contains all 
the nutritionally essential amino acids in suffi cient quantities 
and in a form available to meet the nutritional needs of an 
animal is referred to biologically as a protein of good quality. 
Proteins are made up of about 18 or 20 amino acids, 4 of 
which are essential for the growth and nutrition of animals. 
These are lysine, tryptophane, histidine, and cystine. When 
any one of these four amino acids is lacking in the diet, an 
animal cannot grow or be nourished satisfactorily.
 “Proteins in some of our most important foods are 
defi cient and even lacking in one or more of these essential 
amino acids. Other proteins contain all of them in relatively 
large quantities. It is of utmost importance to farmers to 
know how to mix different feedstuffs to produce a balanced 
protein ration. Satisfactory utilization of foods and feeds 
depends on the knowledge of how to combine them so that 
the protein defi ciency of one foodstuff can be corrected by 

mixing it with the proper quantity of another. In order to 
do this the quantity of amino acids in different foods must 
be known. This can be developed only by fundamental 
investigations on the properties and composition of proteins.
 “The chief proteins in many foodstuffs have been 
isolated in the [USDA] Bureau of Chemistry and Soils, and 
their amino acid composition has been determined. Work 
is in progress on a method for determining amino acids in 
feedstuffs without fi rst isolating and purifying the individual 
proteins. This should give a better picture of the protein 
value of the feedstuff in its entirety.
 “Recent studies in the Bureau of Chemistry and Soils 
on the proteins of soybeans have disclosed the fact that 
different horticultural varieties of the same seed may show 
differences in the amino acid composition. In view of the 
great increase in the production of soybeans in the United 
States during recent years, any signifi cant difference in the 
food value of one variety over another becomes a matter of 
importance. The production of soybeans in the United States 
has increased from nearly 3 million bushels in 1931 to more 
than 16 million bushels in 1932 (1933 Yearbook). In 1931-
32, more than 283 million pounds of soybeans were crushed 
(1933 Yearbook). After the oil was expressed, they yielded 
200 million pounds of soybean cake. This press cake, or cake 
meal, is used for feeding as a protein concentrate. It contains 
from 37 to 40 percent of protein. The value of soybeans as 
a source of protein has long been recognized by practical 
feeders of farm animals. The proteins contain all the known 
nutritionally essential amino acids, and are rich in lysine and 
tryptophane. Because some of the proteins of certain of the 
grains, notably corn and wheat, are defi cient in these two 
amino acids, soybean meal is an excellent concentrate to 
use as a supplement to these foodstuffs. Studies made with 
laboratory experimental animals showed that a mixture of 
1 part of soybean meal or peanut meal with 3 parts of corn 
meal or wheat fl our is between two and three times more 
effi cient for growth production than either corn meal or 
wheat fl our alone, because of protein supplementation.
 “Few, if any, seeds have as many varieties as the 
soybean. W.J. Morse, of the Bureau of Plant Industry, 
brought from the Orient samples of soybeans representing 
between 2,000 and 2,500 different types and varieties. The 
unusually wide range of differences in the characteristics of 
a number of soybean varieties raised the question of whether 
there may be differences in the nutritional value of the 
protein of different varieties. Information on this point would 
be of importance in the selection of varieties grown for the 
production of seed intended for food or feed.
 “Signifi cant Differences Demonstrated: Analysis of 
glycinin, the chief protein of soybeans, in 12 different 
varieties, most of them selected on the merit of their 
widespread popularity among the soybean growers of the 
United States, has shown signifi cant differences in their 
composition with respect to 2 of the 4 nutritionally essential 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    952

© Copyright Soyinfo Center 2021

amino acids, cystine and tryptophane. The percentages in the 
different varieties range from 0.74 to 1.46 for cystine, and 
from 1.89 to 2.84 for tryptophane. Because these analyses 
were made on the isolated protein of the soybeans and not 
on the whole seed they do not give an accurate measure 
of the amino acids in the whole seed or meal. There are 
other proteins present in smaller proportions concerning the 
composition of which we have no information. In order to 
get a better picture of the protein quality of the whole seed 
or meal, recently developed methods have been applied for 
the determination of cystine and tryptophane in soybeans 
which give a fairly accurate picture of the amounts present in 
the whole seed or meal. Lysine and histidine, the other two 
essential amino acids, are known to be present in soybeans in 
adequate amounts and, therefore, have not been considered 
in these analyses. In table 8 are given the percentages of 
cystine and tryptophane in the defatted meal of several 
varieties of soybeans.”
 Note: This is the earliest English-language document 
seen (Dec. 2020) that uses the term “protein quality” in 
connection with soy.
 This table contains 3 columns: variety name, cystine 
(%), and tryptophane (%). The percentage of cystine ranges 
from 0.29 to 0.49 The percentage of tryptophane ranges from 
0.91 to 1.17.
 “The fi rst six varieties listed in the table (Herman, 
Mammoth Yellow, Tokyo/Tokio, Peking, Illini, Chiquita), 
which are among the most popular grown in the United. 
States, show differences in their cystine content which are 
signifi cant from the standpoint of their protein nutritional 
value. For example, the Herman variety contains more 
than one and three fi fths times as much as the Illini variety. 
The six listed last in the table represent varieties of Korean 
and Japanese soybeans which have not yet been grown 
in the United States, except on an experimental basis. 
Their relatively high cystine and tryptophane values are 
of interest in case they prove to be adapted to the soil and 
climatic conditions in the United States.” Address: Bureau of 
Chemistry and Soils.

2311. Karapetkov, Nikolai T. 1934. Biokhimichni 
izsledovaniia varkhu soevitie i mlieko ot soia: disertatsiia 
[Biochemical research on soybeans and soymilk]. 
Postgraduate thesis, Sofi a University, Physico-Mathematical 
Faculty, Sofi a, Hudojnik (Printer). 154 p. German summary, 
p. 132-48. [115 + 65 footnotes. Bul; ger]
• Summary: Contents: Summary. Composition of the 
soybean plant and seed. The soybean as a semi-permeable 
system. Experimental part. Soymilk. Emulsifi cation 
conditions and stability of soymilk. Coagulation of the 
soymilk. Coagulation with salts. Colloid chemistry of the 
milk and coagulation with laboratory enzymes: Organic 
colloidal material (casein, albumin, globulin). Mineral 
colloidal materials (calcium phosphate, magnesium 

phosphate, calcium caseinate; Chimosin). Fractionating 
the soy proteins with formalin. The soya-coagulant (a 
graph shows the time it takes casein and glycinin to reach 
various levels of concentration). The long German-language 
summary is on pages 132-48. Address: Aus Kopriwstitza. 
Sofi a, B-d Macedonia, 17–Bulgaria.

2312. Karapetkow, Nikolaus. 1934. Biochemische 
Untersuchengen ueber die Sojabohne und Sojamilch 
[Biochemical investigations on the soybean and soymilk]. 
PhD thesis, Sophia. 154 p. Illust. [Bul]*
• Summary: Title and text also in Bulgarian. Address: 
Bulgaria.

2313. Listovnycha, U.J.; Hooley, M.F. 1934. [Nitrogenous 
metabolism in soy bean feeding of horses]. Ukrains’kyi 
Biokhemichnyi Zhurnal (Ukrainian Biochemical Journal) 
7(1):153-61. [Rus; Ukr; eng]
• Summary: Feeding of soya beans increases nitrogen 
metabolism. Urinary nitrogen (daily excretion) increases 
and the urea:total nitrogen ratio declines through increase 
in other nitrogen constituents, especially ammonia. There 
is increased excretion of creatinine owing to higher 
endogenous protein metabolism. Soy bean is a valuable 
fodder as it causes a considerable accumulation of proteins in 
the organism (a clearly expressed positive nitrogen balance).
 Note: Webster’s Dictionary defi nes endogenous as 
“produced or synthesized within the organism or system.” 
Address: Ukraine, USSR.

2314. Mukai, Seizo. 1934. Manshû daizu oyobi sono seihin 
[The soybean of Manchuria and its products]. Tokyo: 
Iwamatsudo Shoten. xvii + 340 p. Illust. 28 cm. [Jap]
• Summary: Contents: Preface. Part I: Introduction. The 
position of soybeans in the world and in Manchuria. 
Soybeans in Manchuria and Japan.
 Part II: Soybeans: Outline, varieties, cultivation, 
character, quality and appraisal, usage of soybeans, 
packaging and shipping, demand of the production and 
foreign trade (Manchuria, Japan, Korea, Taiwan, China, 
South Pacifi c Ocean, Europe and USA), the custom of 
selling and buying.
 Part III: Soybean cake/meal and soybean oil. Outline, 
varieties, method of production, quality and appraisal, usage 
(Cake: Fertilizer, fodder, raw material for foods, for drugs, 
and for the chemical industry. Table of soybean cake usage. 
Oil: Table of soybean oil use), packaging and shipping (pulp 
and oil), production, consumption, and trade (supply and 
demand in Manchuria, Japan, Korea, Taiwan, China, South 
Pacifi c and India, Europe and USA), the custom of selling 
and buying.
 Part IV: Remarks. Bibliography.
 Appendix: Table of equivalents in Manchuria, money 
system, rate of exchanging money, about the money the 
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Central bank makes in Manchuria, money exchange, amount 
of exporting, soybean and soybean cake/meal related 
exchange rate table, important Japanese & Manchurian 
market weight and volume exchange rates, general or 
Manchurian abbreviation of words.
 Photos, charts & graphs: 21 such items are described. 
Address: Manchuria.

2315. Richter, K.; Herbst, J. 1934. Die Einwirkung der 
Verfuetterung von Holzzuckerhefe im Vergleich zu 
Sojaextraktionsschrot auf Menge und Fettgehalt der Milch 
von Kuehen [The effect of feeding wood sugar yeast/xylose 
residue in comparison with extracted soybean meal on the 
amount and fat content of cow’s milk]. Landwirtschaftlichen 
Versuchs-Stationen 121(3-4):215-21. [Ger]
Address: Institut fuer Fuetterungstechnik der 
Forschungsanstalt Tschechnitz, Kreis Breslau.

2316. Smirnova, M.I.; Lavrova, M.N. 1934. Izmenchivost’ 
khimicheskogo sostava v razlichnykh sortakh soi [Variation 
of the chemical composition in different soybean varieties]. 
Trudy po Prikladnoi Botanike, Genetike i Selektsii (Bulletin 
of Applied Botany, Genetics and Plant Breeding, Leningrad) 
No. 5. p. 73-103. (Chem. Abst. 29:5534). Series 3. English-
language summary p. 103. [32 ref. Rus; eng]
• Summary: Climatic conditions infl uence the oil but not the 
protein content of the beans. Early varieties have less oil of 
lower iodine value than do later varieties. Ash contents and 
catalase show little variation. Varietal difference in urease 
and peroxidase contents are considerable. Address: Dep. of 
Biochemistry of the Inst. of Plant Industry.

2317. Ulehlova-Tilschova, Marie. 1934. Jak a cim se ziviti 
[How and with what to nurture yourself]. Prague. [Cze]*
Address: Czechoslovakia.

2318. Walter, Edmund D. 1934. A saponin from the soybean. 
PhD thesis, The Ohio State University. In: Doctoral 
Dissertations Accepted by American Universities, 1934. *
Address: The Ohio State Univ.

2319. Fearn, Charles E. 1934? Original recipes for the use 
of Soyan in the household. Chicago, Illinois: Soya Food 
Products. 16 p. Undated.
• Summary: On the front panel: “’Soyan’ contains no starch. 
‘Soyan’ is a pure product of nature with none of the valuable 
fats or other food elements removed from the Soy Bean 
itself.”
 Contents: Introduction (the ash “is alkaline, unlike that 
of cereal fl ours.” We repeat: “never use a Soy Bean Flour 
that has had any of the very valuable oils extracted, or has 
been chemically processed”). General directions: Bread, 
breakfast cereals, pancakes, puddings, rice, tapioca, etc., 
baking powder products, icings, white sauce, soups, gravies, 

etc., malted milk. Special ‘Soyan’ recipes: Pancakes, frying 
batter, nut bread, ginger bread, plain cake, Washington apple 
sauce cake, icing, bourbons, pumpkin pie, chocolate cream 
pie [like a cheesecake] (with “1 heaped tablespoon ‘Soyan’” 
plus butter, eggs, milk, etc.), Hamburg steak with Spanish 
onions, Yorkshire pudding, special Soyan pudding, steamed 
sponge pudding, omelette, fl uffy tapioca omelette, mashed 
potatoes, cheese fudge.
 Note. This is the earliest English-language document 
seen (Oct. 2013) which states that soy (Soyan soy fl our) can 
be used in icings.
 Analysis of Soyan: Protein 43%, fat 20.5%, 
carbohydrates 23.5%, mineral salts 4.5%, fi bre etc. 1.5%, 
moisture 7%, starch–none. Address: M.D., Soya Food 
Products, 701 North Western Ave., Chicago, Illinois. Phone: 
Armitage 3697.

2320. Madison Health Foods. 1934? Vegetable milk and 
cheese. How they are served. Manual No. 2. Madison, 
Tennessee. 21 p. Undated. 22 cm.
• Summary: Contents: Introduction. Composition of the 
soybean. Soybean–A food for infants. Salads: How to make a 
perfect salad (20 recipes, including 11 with soy cheese [tofu] 
and 7 with grated soy cheese): Tomato, pineapple, cheese 
salad (with grated soy cheese). Jellied soy salad (with grated 
soy cheese). Waldorf cheese salad (with grated soy cheese). 
Raisin and soy cheese salad (with grated soy cheese). 
Almond and soy salad (with grated soy cheese). Sliced fruit 
and cheese salad (with soy cheese). Soy peach salad (with 
grated soy cheese). Tomato and soy salad (with soy cheese). 
Baked apple with soy sauce (with grated soy cheese). 
Pineapple and cheese salad (with grated soy cheese). Apple, 
carrot and soy salad (with grated soy cheese). Soybean 
salad (with whole soybeans). Soybean sprout salad (with 
soybeans sprouted until the sprouts are about 2 inches long). 
Cold sliced curd (with thin-sliced soy cheese). Potato soy 
salad (with grated soy cheese). Stuffed egg with soy cheese. 
Vegetable soy salad (with grated soy cheese). Cheese, 
cantaloupe, and tomato salad (with grated soy cheese). Mock 
chicken salad (with grated soy cheese). Pea soy salad (with 
grated soy cheese).
 Sandwiches (9 recipes, incl. 5 with soy cheese and 4 
with grated soy cheese; one recipe uses Vegex). Cooked 
vegetable dishes with soy cheese (40 recipes, all use soy 
cheese except 2 which use soybean puree). Other soy dishes 
(3 recipes). Desserts (1 recipe for Soy cream custard, with 
soy milk). Diabetic foods (4 recipes, each using soy meal 
[fl our]). Soups (5 recipes, using soybeans, grated soy cheese, 
and soy milk or soybean milk). Breakfast dishes (4 recipes, 
using canned soybeans, soy meal, or grated soy cheese).
 Note 1. This is the earliest English-language document 
seen (April 2013) that uses the term “grated soy cheese” to 
refer to grated tofu.
 On the last page (inside back cover) are listed “Products 
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for sale by Madison Health Foods Inc. (Madison, Tennessee): 
Soy cheese, 14 or 30 oz. Soy beans, 14 or 30 oz. Soy milk, 
14 or 30 oz. Soy meal, 5 or 10 lb. Also many other health 
products. Write for information and prices.”
 Two photos on the cover show: (1) Students at work 
inside the Madison food factory, with two long tables and 
a retort cooker. (2) Various food products made by the 
company.
 Note 2. Although this booklet is undated, the two photos 
on the cover appear in the Madison Survey issue of 14 March 
1934 (p. 31). Address: Madison, Tennessee.

2321. Burrell, R.C.; Walter, E.D. 1935. A saponin from the 
soy bean. J. of Biological Chemistry 108(1):55-60. Jan. [10 
ref]
• Summary: Soya beans are extracted with ethanol, and the 
residue is electrodialyzed and extracted with ethyl ether. 
Crystals of a saponin are separated from the ethanol solution 
of the residue. The saponin melted at 220-225ºC. Galactose 
and possibly rhamnose are present in the hydrolysate from 
the saponin. Also present is a sapogenin, melting point 198-
200ºC; 77.8% carbon, 11.13% hydrogen; specifi c rotation 
at 25ºC +73.7º in chloroform. Address: Dep. of Agricultural 
Chemistry, Ohio State Univ., Columbus, Ohio.

2322. Hayward, J.W.; Bohstedt, G.; Fargo, J.M. 1935. 
Soybean oil meals prepared at different temperatures as feed 
for pigs. American Society of Animal Production, Record of 
Proceedings p. 123-26. Jan. Annual Meeting of 1934. [2 ref]
• Summary: There is little or no difference in nutritive 
value between samples of the meal prepared by the expeller 
process at 130ºC and 150ºC and those prepared by the 
hydraulic process using cooking temperatures of 105ºC and 
121ºC, respectively. The meal, when supplemented with 
minerals and with an addition of lucerne meal (5%), was 
as valuable as a supplement to maize for pigs of 75-100 lb 
live weight as was a mixture of 2 parts of tankage, 1 part of 
lucerne meal, and 1 part of linseed meal.
 Note: This is the earliest publication seen written by 
Hayward after his thesis. Address: Univ. of Wisconsin.

2323. Horvath, A.A. 1935. Acceptance of soya fl our depends 
on correct processing. Food Industries 7(1):15-16. Jan.
• Summary: The fi rst objective of processing soybeans is 
to inactivate the enzymes, such as lipases, oxidases, and 
peroxidases, which may destroy vitamins A and D, and also 
liberate free fatty acids from the oil and oxidize them to 
nonaldehyde and dihydroxyacetone. Rapid inactivation at an 
appropriate temperature is recommended.
 The second objective of processing soybeans in making 
edible soy fl our is removal of the objectionable beany taste. 
One substance thought to cause this taste was isolated 
in 1927 and its formula established as a methyl-n-nonyl 
ketone, which seems to be located in the outer layers of the 

soybean’s cotyledons.
 A photo on the fi rst page shows six commercial 
products containing soy fl our (left to right): (1) Soy Biscuit 
[The Battle Creek Food Co.] “A low carbohydrate bread. 
Practically free from starch.” (2) Mrs. Hauser’s “Soy” 
Macaroni (each of her products in a cellophane bag). (3) 
Great Valley Mills Soya Bean Flour (in a box), Paoli, 
Pennsylvania. (4) Mrs. Hauser’s “Soy” Egg Noodles. (5) 
Mrs. Hauser’s “Soy” Foratina. (6) U.D. Vita-full. In a sealed 
can. “A delicious food beverage for everyone, everyday.”
 Note: This is the earliest document seen (Oct. 2020) 
which mentions that enzymes in soybeans can destroy 
vitamins A and D in those same soybeans. Address: Agric. 
Exp. Station, Newark, Delaware.

2324. Stegman, Henry M. 1935. Benefi ts from acidophilus 
milk. Good Health (Battle Creek, Michigan) 70(1):22. Jan. 
[1 ref]
• Summary: A recent 18-month study on 126 subjects, 
conducted at Cornell University [New York], showed clear 
benefi ts from the consumption of acidophilus culture. The 
number of acidophilus bacteria in the feces rose dramatically. 
“The number of streptococci and of sporulating bacteria 
and other putrefactive and disease-producing germs in the 
intestines was greatly decreased.” Of the 66 constipated 
persons in the study, about two-thirds (44) were benefi ted by 
the acidophilus therapy and a majority of the others reported 
themselves much improved in physical condition.
 A recent discovery has shown that soybean milk is an 
improved culture medium for the acidophilus. “This soy 
acidophilus milk has been prepared and used at the Battle 
Creek Sanitarium and the Miami-Battle Creek institution, 
and elsewhere for nearly two years [i.e. since early 1933], 
and has shown itself to be greatly superior to other cultures.
 “This culture also has the advantage that it is more easily 
digestible than cow’s milk and can be taken freely by persons 
who are unable to use cow’s milk on account of sensitivity, 
or allergy.”

2325. Schellong, Fritz. 1935. Verfahren zur Herstellung eines 
kohlehydratarmen Heilbrotes [Process for making a low-
carbohydrate therapeutic bread]. German Patent 646,018. 
Feb. 5. 2 p. Issued 7 June 1937. [Ger]
• Summary: The key ingredient in this bread is defatted soy 
fl our (entöltes Sojabohnenmehl). For diabetics, it must (as 
much as possible): (1) Be low in carbohydrates. (2) Be low 
in fat, (3) Be low in calories. (4) Despite the above, have 
a good satiety value. (5) Taste as much like good bread as 
possible.
 Note: Soy is mentioned 10 times in this patent in the 
forms “Sojabohnenmehl” (soybean fl our), “Sojabohnen” 
(soybeans) and “Sojamehl” (soy fl our). Address: PhD, 
Heidelberg [Germany].
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2326. Chi, Yuoh-Fong; Read, Bernard E. 1935. The vitamin 
C content of Chinese foods and drugs. Chinese J. of 
Physiology 9(1):47-62. Feb. [19 ref. Eng; chi]
• Summary: The vitamin C content of 120 Chinese foods 
and drugs was measured. Table 4 (p. 52) shows that soybeans 
in their fresh pods (Chinese characters: hair + bean = 
mao tou) contain 0.11 to 0.18 mg/gm of vitamin C, and 
soybean sprouts contain 0.022 to 0.14 mg/gm. Address: 
Div. of Physilogical Sciences, Henry Lester Inst. of Medical 
Research, Shanghai.

2327. Inaba, T.; Kitagawa, K. 1935. Reports on the 
Manchurian oil seeds. I-III. J. of the Society of Chemical 
Industry, Japan 38(2):73B-77B. Feb. Supplemental binding 
to Kogyo Kagaku Zasshi. [Eng]
• Summary: Contents: I. Perilla, fl ax and hemp. II. 
Sunfl ower, soybean and sesame. III. Cottonseed, pea nut, 
castor bean and China jute seed. Analytical data are tabulated 
for these seeds and their oils.
 Concerning soya bean: “Improvements on the varieties 
have been endeavoured for many years at the Kung-chiu-
ling Agricultural Experimental Station of the Company, and 
now 23 varieties are cultivated there. We examined here 13 
varieties and 4 sub-species, yellow, green, black and red, and 
the results obtained are shown in the following table.” The 
oil content is highest for yellow (19.79%) and lowest for 
green (16.70). Black soybeans contain 18.27% oil. Address: 
Dep. of Organic Chemistry, The Central Lab., South 
Manchuria Railway Co., Dairen, Manchuria.

2328. Peyer, W.; Gruschwitz, K.H. 1935. Untersuchungen 
ueber Beschaffenheit und Zusammensetzung des deutschen, 
insbesondere des schlesischen Brotes mit besonderer 
Beruecksichtigung der Verdaulichkeit der Stickstoffsubstanz 
in vitro [Investigations on the properties and composition of 
German, especially Silesian, bread, with special reference 
to the digestibility of the nitrogenous substances in vitro]. 
Zeitschrift fuer das Gesamte Getreide- Muehlen- und 
Baeckereiwesen 22(2):37-41. Feb.; 22(3):54-60. March; 
22(4):73-80. April; 22(5):96-98. May; 22(6):110-12. June. 
[35 ref. Ger]
• Summary: Soy fl our is excellent for fortifi cation of rye 
and wheat breads. Note: Polish Silesia (formerly in Upper 
Silesia), occupied by Germany in 1939, became part of 
Poland after World War II by the Treaty of Potsdam. Small 
parts of Silesia are in Czechoslovakia and East Germany. 
Address: Germany.

2329. Reid, Eric. 1935. The nutritive properties of soybean-
egg powder, a substitute for cow’s milk in infant dietary. 
Chinese J. of Physiology 9(1):27-42. Feb. [14 ref. Eng; chi]
• Summary: Describes modifi cations in the method of 
preparing soybean-egg powder from that described in the 
Journal for March 15, 1934, and reports feeding experiments 

on rats. Soya-bean powder, prepared from soya-bean fl our 
(125 gm), sucrose (40 gm), lactose (30 gm), dextrin (20 
gm), liquid egg-yolk (50 gm), peanut oil (20 gm), calcium 
lactate (5 gm), and NaCl (2 gm), fed to young rats appears 
to be adequate for blood and bone formation and to produce 
no enlargement of thyroid or liver. In general, the growth-
promoting power is greater than with whole milk powder, 
with or without iron citrate. The soybean fl our used was 
Soylac, marketed by Nutro Products Co., Shanghai. Address: 
Div. of Physiological Sciences, Henry Lester Inst. of Medical 
Research, Shanghai.

2330. Sessous, M. 1935. Neue Kulturpfl anzen? [New crop 
plants?]. Mitteilungen fuer die Landwirtschaft 50(12):253-
54. March 23. [Ger]
• Summary: The soybean is the main plant discussed, 
including cultural and climatic demands, nutritional 
composition, varieties, time of planting, and harvest. 
Address: Giessen.

2331. Evans, Everette I. 1935. Antioxidant properties of 
vegetable lecithin. Industrial and Engineering Chemistry 
27(3):329-31. March. [7 ref]
• Summary: Soybean lecithin is a more effective antioxidant 
in vegetable oils than hydroquinone when tested in the 
presence of a trace of cobaltic oleate catalyst. Cottonseed and 
soybean oils with 0.1% and 0.05% added soybean lecithin 
(by weight) withstood oxidation for 4 months when kept at 
room temperature.
 Figure 2, a graph, shows the effect of sterols and lecithin 
on cottonseed oil. Lecithin dramatically and most effectively 
lowers the peroxide index–a measure of rancidity and 
oxidation. Address: Dep. of Physiology, Univ. of Chicago, 
Illinois.

2332. Good Health (Battle Creek, Michigan). 1935. The 
quintuplets are thriving on a biologic diet. 70(3):83. March.
• Summary: “Dr. Dafoe, the highly intelligent physician 
who has charge of the famous Canadian quintuplets, is, 
fortunately for the babies and for science, a wide-awake 
medical man and is giving them the benefi t of every resource 
of modern medical science which will promote their 
survival. The fact that they are alive today is probably due 
to Dr. Dafoe’s sagacious recognition of the fact that because 
the babies were bottle-fed instead of being breast-fed, as 
babies normally are, they were not being properly inoculated 
with the protective bacteria with which babies are naturally 
inoculated in the act of nursing.
 “This was doubtless the cause of the attack of bowel 
trouble which occurred last summer in one of the babies, 
and which if it had not been checked, would probably have 
involved them all, and very likely sent them to the cemetery; 
but Dr. Dafoe recognized the situation and at once secured 
[from Dr. Kellogg] for the little ones a supply of protective 
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acidophilus germs produced by artifi cial culture.
 “Very soon after the babies began taking the cultures 
(soy acidophilus milk), the bowel trouble disappeared and 
they have since continued to thrive.
 “The mortality of bottle-fed babies is ten times that of 
breast-fed, and the chief cause of death is bowel troubles, 
the result of the growth in the intestine of disease-producing 
germs which are normally driven out by the protective germs 
provided by the mother. Many thousands of babies die every 
year because their nurses or physicians lack the knowledge 
or the sagacity of Dr. Dafoe, whose name will be known to 
all future generations of mankind as the physician of the fi rst 
quintuplets who survived for more than a few hours.”
 Note: This is the earliest document seen (Sept. 2012) 
concerning the Dionne quintuplets and soy. They were 
born on 28 May 1934. Dr. Roy A. Dafoe was the attending 
physician.

2333. Lot, Y. 1935. [Comparative study of the nutritive value 
of some vegetable oils in Northern China]. Nutrition Bulletin 
B. No. 2. p. 57-67. March. *

2334. Poehlman, J.M. 1935. Some limitations of plant juice 
analyses as indicators of the nutrient needs of plants. J. of the 
American Society of Agronomy 27(3):195-207. March. [18 
ref]
• Summary: Discusses adaptation of the Morse and Virginia 
soybean varieties to different soil types.
 “Summary: No signifi cant differences could be 
distinguished through an analysis of variance in the 
concentrations of nitrates, phosphorous, and potassium in 
the expressed plant juice of Morse and Virginia varieties of 
soybeans. Moderate fertilizer treatments had no signifi cant 
effect on these concentrations the fi rst season. In the second 
season, where the fertilizer treatments were repeated, 
relations between the treatments and phosphorous and 
potassium concentrations were found.” Address: Dep. of 
Botany, Univ. of Missouri, Columbia, Missouri.

2335. Vestal, C.M.; Shrewsbury, C.L. 1935. The effect of 
soybeans, soybean oil meal, and tankage on the quality of 
pork. Indiana (Purdue) Agricultural Experiment Station, 
Bulletin No. 400. 47 p. March. [21 ref]
• Summary: “Conclusions: 1. Soybeans fed as a supplement 
to corn to 60 pound pigs in dry lot will produce a high 
percentage of soft carcasses in market hogs.
 “2. Soybeans fed as a supplement to corn to pigs 
weighing 75 pounds or more on pasture will produce a high 
percentage of fi rm carcasses in market hogs.
 “3. Soybeans fed as a supplement to corn in dry lot 
to hogs weighing 125 pounds or more will produce a high 
percentage of fi rm carcasses.
 “4. Hogs fed soybeans as a supplement to corn will 
produce a high percentage of commercially satisfactory 

cured and smoked hams and bacons.
 “5. Hogs fed tankage and soybean oil meal as 
supplements to corn will generally produce fi rm carcasses, 
and a high percentage of commercially satisfactory cured and 
smoked hams and bacons.
 “6. Soft and commercially unsatisfactory hams and 
bacons will sometimes be produced from fi rm carcasses, 
irrespective of whether the hogs are fed soybeans, soybean 
oil meal, or tankage as supplements to corn.” Address: Dep. 
of Animal Husbandry and Agricultural Chemistry.

2336. Schellong, F. 1935. Ueber ein neues “Soja-Wasserbrot” 
und die Verwendung des Sojamehles in der Behandlung der 
Zuckerkrankheit und der Fettsucht [On a new “soya-and-
water bread” and the use of soy fl our in the treatment of 
diabetes and obesity]. Klinische Wochenschrift 14(14):487-
90. April 6. [8 ref. Ger]
• Summary: A recipe is given for a comparatively 
carbohydrate-free defatted soybean-meal bread, and data are 
reported on its use in diabetic and obesity diets. Address: 
Prof., Vorstand der oeffentlichen Krankenanstalt Speyershof 
in Heidelberg.

2337. New York Times. 1935. Aid in sterility is seen. 
Progestin obtained from soy beans reported to chemists. 
April 25. p. 22.
• Summary: Dr. Willard M. Allen received last night the fi rst 
Eli Lilly & Co. award of a bronze medal for his discovery 
that the soy bean can be used to reproduce the function of 
one of the female glands essential for reproduction. Progestin 
is the female hormone. Allen, a 30-year-old biological 
chemist at the University of Rochester received the award at 
a dinner held by the American Chemical Society at the Hotel 
Waldorf-Astoria; about 1,500 persons attended. Francis P. 
Garvan, president of the Chemical Foundation, stated at the 
dinner that a nation which can produce its own chemicals is 
more likely to avoid war.
 Note 1. Progestin (a word fi rst used in English in 1930), 
is a progestational female sex hormone; it was later generally 
called “progesterone.” Secreted fi rst by the corpus luteum, 
it prepares the endometrium for implantation. It is secreted 
later by the placenta to prevent rejection of the developing 
embryo or fetus.

2338. Musher, Sidney. 1935. Cereals and seeds inhibit 
rancidity in lard. Food Industries 7(4):167-68. April.
• Summary: Lard can be protected from rancidity by 
suspending a bag of bleached and extracted [defatted] soya 
fl our in the melted lard. Thus the protein components in 
soya fl our apparently contain a natural antioxidant. Address: 
President, Musher Foundation, Inc., New York, NY.

2339. Rittinger, Fred; Dembo, L.; Torrey, G.G. 1935. Soy 
bean (vegetable) milk in infant feeding. J. of Pediatrics 
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6(4):517-32. April. [16 ref]
• Summary: Gives the results of a 3½-year study on the 
growth and development of 205 infants. The gain in weight, 
general development, and resistance to infection were all 
satisfactory and paralleled that of breast-fed infants and those 
fed on carefully prepared dairy milk mixtures. The stool 
fl ora showed a high percentage of gram-positive organisms 
(acidophilus), resembling that of breast-fed babies.
 The soy bean milk was found valuable in the treatment 
of infantile eczema when there was evidence of sensitization 
to animal protein. It was helpful in cases of constipation, 
owing to its bulkage and to the fact that Lactobacillus 
acidophilus thrives in soy bean milk. Address: Pediatric 
Services, St. Ann’s Hospital and St. Luke’s Hospital, 
Cleveland, Ohio.

2340. Sakurai, Yoshito; Iwamura, Iwao. 1935. Miso no 
seibun. V. Bitamin B ni tsuite [The constituents of miso. 
V. Vitamin B]. Nippon Nogeikagaku Kaishi (J. of the 
Agricultural Chemical Society of Japan) 11(4):272-83. April. 
[12 ref. Jap]
• Summary: The vitamin B-1 and B-2 contents are 
determined. During ripening B-2 remained unchanged. 
Address: Tokyo Teidai Nogakubu (Inst. of Dairy Science), 
Konai Ryoshoku Kenkyukai.

2341. Sasaki, Shûiku. 1935. Monoamino acids of soy-bean 
protein. Bulletin of the Agricultural Chemical Society of 
Japan 11(4):78. April. (Chem. Abst. 29:6616). Bound in 
the back or front of Nippon Nogei Kagaku Kaishi (J. of the 
Agricultural Chemical Society of Japan). [Eng]
• Summary: The following amino acids, expressed as 
weight-% of protein, have been obtained: glycine (0.23), 
alanine (4.12), valine (2.56), leucine (10.02), iso-leucine 
(2.38), proline (3.94), phenylalanine (5.21), tyrosine 
(3.82), aspartic (15.09), glutamic (16.50), and Beta-
hydroxyglutamic (13.20) acids. Address: Biochemical Lab., 
Dep. of Agriculture, Kyûshû Imperial Univ.

2342. Scheunert, A.; Schieblich, M. 1935. Ueber den 
Vitamingehalt frischer Sojabohnen [On the vitamin content 
of fresh soybeans]. Biedermanns Zentralblatt. Abteilung B: 
Tierernaehrung 7(2):198-204. April. [10 ref. Ger; eng]
• Summary: Fresh green vegetable soybeans, grown near 
Leipzig, Germany, contained little or no vitamin A, or B-1, 
or B-2. The content of vitamin B-1 was about 1/40 that of 
very good dried brewer’s yeast, and the content of vitamin 
B-2 was about 1/8 that of brewer’s yeast. Thus 1 gm of fresh 
soybeans contains about 1.5 International Units of vitamin 
B-1. Address: Vet-Physiologischen Institut, Universitaet 
Leipzig, Germany.

2343. Tidwell, H.C.; Holt, L.E., Jr.; Farrow, H.L.; Neale, 
S. 1935. Studies in fat metabolism. II. Fat absorption in 

premature infants and twins. J. of Pediatrics 6(4):481-89. 
April. *

2344. USDA Bureau of Home Economics. 1935. 
Mimeographed material. No. 550-R3 (4-10-35). *
• Summary: Foods and nutrition: Soybeans.

2345. Zimmermann, W.; Baumann, A. 1935. Fett- und 
Phosphatidabbau in der keimenden Sojabohne [Catabolism 
of fat and phosphatides in germinating soya beans]. 
Fettchemische Umschau 42(4):65-69. April. [9 ref. Ger]
• Summary: Changes in content and character (acid and 
iodine values) of the total lipins and phosphatides during the 
germination of soya beans in sand, earth, or exposed to light, 
are described. Heavy soils delay growth (and may cause 
death) of the seedlings by restricting access of air. Address: 
1. Institut fuer angewandte Botanik; 2. Physiologisch-
chemischen Institut. Both: Universitaet Tuebingen, Germany.

2346. Bowdidge, Elizabeth. 1935. The soya bean: Its 
history, cultivation (in England), and uses. London: Oxford 
University Press. xii + 83 p. Foreword by Sir John T. Davies 
(Director, Ford Motor Co., Ltd.). Illust. 20 cm.
• Summary: Contents: 1. Introduction. 2. The soya bean 
in the East: Europe, United States, Canada. 3. Description 
of the plant: Results of experiments in England, the 
1934 experiment in Essex, yields from the four varieties, 
description of the four varieties, composition of English 
and other varieties. 4. Culture of the soya bean: Soil 
requirements, inoculation of the seed, preparation of soil, 
rates of seeding, sowing seed, cultivation, fertilizers, 
harvesting the crop, threshing, storage, yields in various 
countries, soya bean prices. 5. Soya bean hay: Feeding 
values, time of cutting, soya straw, soya in the mixed crop 
(in mixed cropping plans with sorghum, maize, etc.). 6. 
Soya beans for soil improvement. 7. By-products of the soya 
bean: Oil and its uses, notes on experiments in breeding for 
oil, methods of extraction, soya cake and meal, results of 
comparative feeding tests. 8. Food products of the soya bean.
 This book describes the successful introduction and 
cultivation of soybeans in England. The Foreword notes (p. 
v): “In past years no sustained effort has been made to grow 
the plant on a large scale in England. The Royal Agricultural 
Society devoted several years to experiment at Woburn, but 
in 1914 they reported that the plant was quite unsuitable for 
growth in this country as it required more warmth than could 
be obtained here. The British Board of Agriculture reported 
in 1916 that ‘the Japanese and Manchurian varieties hitherto 
tested cannot be relied upon to produce seed in this country.”
 In the Preface (p. ix) Ms. Bowdidge acknowledges: 
“That very able and unique work The Soybean, by 
Messrs. Piper and Morse, has been my principal source of 
information.”
 “Efforts to introduce the [soy] bean to English 
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agriculture were begun in 1909 and given up in 1914, and 
except for the work of Mr. J.L. North nothing further has 
been done” (p. 9).
 The section titled “Results of experiments in England” 
(p. 15-17) states: “One of the fi rst attempts to acclimatize the 
soya bean in England began in 1914 at the Royal Botanic 
Gardens, Regents Park, when it was shown by Mr. North that 
certain varieties could be ‘advanced’ suffi ciently to produce 
a mature crop towards the end of September. Many years 
devoted to careful selection of seed from the varieties in 
his collection had resulted in several early strains. In 1928, 
a hybrid was received from Canada which, on passing the 
experimental stage, was planted out on a number of small 
plots in various parts of the country. It proved to be a very 
reliable cropper and matured earlier than any of the sixty 
varieties previously under test. Planted in the fi rst week 
in May it was harvested at the beginning of September, 
and reports of good results came from Middlesex, Essex, 
Berkshire, Oxfordshire, and Hampshire.
 “The largest experimental test ever conducted in this 
country took place in 1933 at Boreham, Essex, when forty-
seven different varieties of the soya bean originating from 
North America, Canada, Manchuria, and Japan were grown 
under observation. The selection included four varieties 
which had been acclimatized by Mr. North. Mr. North was 
engaged to supervise operations, and 50 lb. of his special 
seeds was purchased. The results obtained were most 
interesting.”
 “There is no doubt at all that the four varieties 
acclimatized by Mr. North were a great success; two reached 
maturity on September 1st and two on September 6th. In 
many cases plants bearing between 300 and 400 seeds were 
harvested.”
 “It has been found by Mr. North in the course of more 
than twenty years’ study of the subject, mainly with foreign 
beans grown in various parts of the country, that no variety 
of soya bean has any chance of success in England unless it 
matures in less than 100 days in America. Varieties requiring 
this length of time in America need nearly a month more 
in this country and, owing to our colder spring weather, no 
advantage is gained by earlier sowing. Mr. North’s seeds 
require 124 to 127 days to reach maturity in England but, if 
grown in America, they would only require 85 to 90 days.
 The section on “The 1934 Experiment in Essex” (p. 
17-23) notes: “The result of the 1933 experiment was so 
encouraging that it was determined that a further attempt 
should be made in 1934 to ascertain whether it would be 
possible to grow the plant profi tably as a fi eld crop and, with 
this in view, a fi eld of nearly 20 acres was specially prepared 
for the acclimatized seeds from the 1933 crop.”
 Joseph Bramah, an English engineer, invented the 
hydraulic press in 1796, leading to a “great advance in the 
oil-extraction industry.” All “old methods in the western 
world immediately gave place to the new appliance.” 

More recently the method of solvent extraction has been 
developed; it is now used throughout the world and removes 
nearly all the oil from the seeds (p. 69).
 “There is plenty of evidence as to the effi ciency of soya 
meal in live-stock feeding, yet it does not appear to be used 
in this country as widely as its feeding value merits. The 
prejudice formed when it was fi rst introduced in England as 
dairy food seems still to exist. It was thought at that time that 
the use of the meal might affect the taste of milk and butter; 
but, although this was disproved later, England remains a 
small user” (p. 72).
 Food products of the soya bean (p. 80-83): “It is 
unfortunate that the inherent conservatism of English people 
to anything new has been the cause of past failures to 
popularize soya bean food products for consumption in this 
country. The bean contains iron, magnesium, calcium, and 
other mineral salts; phosphorus in the form of lecithin makes 
it valuable in cases of nervous disorders...
 “Soya ‘sprouts,’ which have been grown and used for 
centuries in the East, have recently been introduced as a 
green vegetable. The beans gathered before ripe and prepared 
in the same manner as green peas are a very satisfactory 
vegetable and the dried beans, if soaked for forty-eight 
hours, may be cooked like haricot or butter beans and make a 
most delicious and nutritious vegetable dish.”
 There is no doubt that soybean products are gradually 
becoming established in Western countries. We sometimes 
eat soybeans without knowing it. “The bean, when 
properly prepared by roasting, makes an excellent cereal 
beverage which looks, smells, and tastes like coffee; a 
sauce, appropriately seasoned with spices, is the so-called 
‘Worcester Sauce’, and soya soups made from the bean taste 
like beef extract. During the late war, when Germany found 
herself on the verge of starvation, glutamic acid, produced 
from the soya bean, was used in German hospitals to form 
the basis of beef-tea, and it is said that the ground bean also 
was used at that time for the making of bread. Soya bread, 
made from properly prepared fl our, is obtainable in England 
and is stated to be of high nutritive value” (p. 81).
 Soya fl our has long been used in foods for diabetic 
persons requiring a low starch diet. “The fl our contains more 
protein and fat, and less carbohydrates than ordinary cereal 
fl ours, and a certain variety manufactured in England is 
stated by the proprietors to contain 42 per cent. protein and 
20 per cent. fat, having good keeping qualities, 0.13 per cent 
lecithin phosphoric acid and the vitamins A, B, D, and E. 
There are many food products on the London market under 
the names that conceal their soya bean origin. Just before 
the late war [World War I] an enterprising English fi rm was 
making great strides with soya products. Vegetable butter, 
biscuits, cocoa, milk chocolates and other confectionery, 
cream, cakes, bread, &c., proved quite a success until a war-
time embargo placed upon the importation of soya beans 
put a stop to the business; the organizers eventually went to 
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America!” (p. 82).
 The author concludes (p. 83): “The soya bean is by far 
the most valuable of all known beans and our farmers ought 
to make a serious effort to grow it. It has already been shown 
that the acclimatized bean will grow in this country, and if 
crops can be raised profi tably and on a commercial basis, a 
service will be rendered both to the farmer himself and to the 
country.”
 Excellent photos show (see p. xiii): (1) A typical 
example of the soya bean plant grown at Boreham, County 
of Essex, in 1933. (2) The soya bean plant in full maturity. 
(3) Bags of English acclimatized soya beans harvested on 
Fordson Estates, Boreham, Essex, in 1933. Left to right: 
Brown ‘C,’ yellow ‘J,’ black ‘O,’ and green ‘Jap.’ (4) A 
sturdy specimen of the ‘Jap’ soya bean plant grown at 
Boreham, Essex in 1934. (5) The ‘J’ variety. (6) The ‘O’ 
variety (for hay) at the seed stage. (7) Aerial view of the soya 
bean fi eld as it appeared on 29 Aug. 1934. (8) Soya beans 
inoculated the previous day being fed into the horse-drawn 
drill prior to sowing. (9) A man seated on an ordinary horse-
drawn grain-drill, planting soya beans in rows wide enough 
to enable cultivation later on. (10) Six men stooping in a 
fi eld, planting small quantities of different varieties of soya 
beans by hand in 30-inch rows. (11) A man walking beside 
a horse pulling a cylindrical roller, which helps to give the 
seeds a better growth and even stand. (12) Harvesting soya 
beans with a reaper and binder pulled by a tractor. (13) 
Threshing soya beans in 1934 with a mechanical ‘Ruston’ 
Thresher; many beans were split. (14) Loading sacks of soya 
beans onto an open-bed truck for conveyance to storage 
barns. (15) The fi rst English rick of soya hay, grown in 1933. 
(16) Baled and trussed soya bean straw being ricked; a man 
is shouldering a bale atop the rick with a ladder propped 
against one side. (17) Heated cakes of crushed soya beans 
ready for hydraulic pressing at Erith Oil Mills, Ltd. (18) 
Soya bean cakes, after leaving the press, are passed through 
a paring machine where the edges are trimmed at Erith Oil 
Mills. Address: England.

2347. Dittes, Frances Linda. 1935. Food for life: The art and 
science of preparing food. Madison, Tennessee: Associated 
Lecturers, Inc. xii + 332 p. Spring. Recipe index. 23 cm.
• Summary: This early Seventh-day Adventist vegetarian 
cookbook contains more soyfoods recipes that any published 
up to this time. The author, a soyfoods pioneer born in 1891, 
fi rst attended Madison College in 1910 and joined the faculty 
in 1912. She did her graduate work in nutrition, specializing 
in soyfoods nutrition, at George Peabody College for 
Teachers (in Nashville, Tennessee), from which she received 
her MA degree in 1929. This book was printed by the 
“Rural School Press” (Madison College’s school press) and 
published in the spring of 1935.
 Contents: Part I: Food and nutrition. Milk. The acid-
base balance. Fruit acids. Balancing the food. Measuring 

food values. Menu planning. The art and science of food 
preparation (preceded by this quotation: “Food will be 
the medicine of the future”–Harvey W. Wiley). Food 
combinations. Condiments. Suggestions for fl avoring. 
Garnishings. Measurements. Part II: Recipes (listed by 
recipe type such as breads {some recipes call for Crisco 
shortening}, soups, salads, desserts, etc.). One chapter titled 
“Dishes to take the place of fl esh foods” (p. 149-65) contains 
many interesting recipes such as: Preparation of gluten. 
Gluten pot pie. Gluten loaf. Glutose (with 5 cups ground 
cooked gluten, plus potatoes, eggs, and cream). Cold sliced 
Nut Meat or Vigorost (Nut Meat is sold in 2-lb cans, Vigorost 
in 14 oz cans). Peanut roast. Chow mein (with soy cheese 
or Nut Meat). Boiled peanuts. Soy-related recipes are given 
below. Another chapter is “Nutritive value of the soy bean. 
Soy bean dishes” (p. 166-86).
 Appendixes: A. Classifi cation of carbohydrates. B. 
Canning. C. Sample menus. D. 100 calorie portions of 
foods. E. Approximate servings and values of a few common 
foodstuffs. F. Protein, calcium, phosphorus, and iron in 100 
calories of food material. G. Ash constituents of foods in 
percentage of edible portion.
 The author uses the term “soy cheese” to refer to tofu. 
Soy-related recipes include: Soy bread (20% soy fl our and 
80% white wheat fl our; p. 96). Soy gems (18-20 muffi ns 
using soy fl our; p. 108). Tomato-soy sandwich (with grated 
soy cheese; p. 114). Soy noodle soup (with grated soy cheese 
browned in butter; p. 122). Jellied soy salad (with grated soy 
cheese; p. 138). Potato soy salad (with grated soy cheese; p. 
138). Tomato and soy salad (with soy cheese). Waldorf soy 
cheese salad (with grated soy cheese; p. 139). Lentil-soy 
loaf (with soy bean puree; p. 157). Savory soy loaf (with 
soy cheese). Soy souffl e (with grated soy cheese browned in 
butter; p. 159). To fu chi (deep-fried soy cheese stuffed with 
rice and seasoned with soy sauce). Soy gravy (with 3 parts 
soy fl our and 2 parts white wheat fl our).
 The chapter titled “Nutritive Value of the Soy Bean” (p. 
167-86) discusses the general nutritional composition, then 
gives details on protein, fats (including lecithin), minerals 
(including tofu made with magnesium chloride or calcium 
sulphate). Recipes are given for: Cooked soy beans. Soy 
milk (after soaking 1 lb of Mammoth variety soy beans 
overnight in water, “Wash several times in hot water to 
remove undesirable taste.”). Soy milk no. 2. Soy acidophilus 
milk. Soy bean cheese [tofu, curded with calcium sulphate]. 
Soy bean cake [okara] loaf. Browned soy cheese. Green soy 
beans. Escalloped green soy beans. Dried soy beans. Baked 
soy beans. Soy beans southern style. Roasted soy beans. Soy 
beans in tomato sauce. Chop suey (with soy cheese). Sauce 
(with soy sauce). Soy bean omelet. Lentil soy bean loaf (with 
soy bean puree). Soy bean loaf. Soy bean pie (with soy bean 
pulp). Soy bean meat.
 Note 1. This is the 2nd earliest English-language 
document seen (June 2013) that calls for okara as an 
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ingredient in a recipe.
 Note 2. This is the earliest English-language document 
seen (June 2013) that uses the term “Soy bean cake” to refer 
to okara.
 * = made with soy bean fl our. Soy bean muffi ns*. Soy 
muffi ns*. Soy biscuits*. Soy bread*. Soy nut bread*.
 Escalloped onions with soy cheese. Baked rice with 
soy cheese. Escalloped potatoes with soy cheese. Spaghetti 
and soy cheese. Stuffed pepper with soy cheese. + = with 
soy cheese. Left-over croquettes+. Soy croquettes+. Soy 
cheese with rice. Stuffed baked potato with soy cheese. 
Soy fritters+. Soy cutlets+. Savory soy loaf+. Spanish chop 
suey+. Soy souffl e (with grated soy cheese browned in 
butter). Cream of soy soup. Soy noodle soup+. Soy soup+. 
# = made with soy milk. Soy cream of tomato soup#. Soy 
cream of pea soup#. Soy cream custard#. Jellied soy salad+. 
Waldorf cheese salad+. Potato soy salad+. Stuffed egg with 
soy cheese. Soy bean salad. Soy bean sprout salad. Soy 
Vegex sandwich+. Tomato-soy sandwich+. Egg and soy 
sandwich+. Soy and cucumber sandwich+. Celery and soy 
sandwich+. Banana soy sandwich+. Scrambled egg and soy 
cheese sandwich. Diabetic crackers (with soy meal). Diabetic 
pie crust (with soy meal). Diabetic soy bean mush*.
 Vegetables: Soy cheese sauce (with grated soy cheese 
and soy sauce, p. 195). Steamed cucumbers with soy cheese 
(grated, p. 201). Escalloped onion with soy cheese (p. 204). 
Spinach with soy cheese sauce (and Vegex, p. 207).
 Desserts (p. 215-36), Cakes (p. 237-53), Pies (p. 255-
60), Cookies (p. 261-68), and Ice creams and sherbets (p. 
269-74). Some of these sweet recipes use agar-agar, gelatin, 
Malta (malt syrup), Health Koko, and Crisco. Some desserts 
call for 1-2 cups sugar per 4 servings and 1 pound of sugar 
is used in an icing for pound cake (p. 242). No soy is used in 
any sweet recipes. Note: It is surprising that Ms. Dittes and 
Madison had not discovered the use of tofu or soy milk in 
ice creams, other desserts, or dressings. Nor is peanut butter 
mentioned.
 The chapter titled “Milk” (p. 17-21) states: “Since milk 
is an important food constituent, especially for children, 
those responsible for planning dietaries should see that each 
child has one quart of clean milk or its equivalent each day; 
adults, about one pint... Grade A is a raw milk from cows 
free from disease, having a bacteria count of not more than 
100,000 per cubic centimeter at the time of delivery. Grade B 
must be pasteurized and the bacteria count must not exceed 
1,000,000 per cubic centimeter. It must also come from cows 
free from disease.” All other milk is Grade C.
 The chapter titled “The acid base balance” (p. 23-24) 
states: “Most foods when burned in the body leave an ash 
in addition to the carbonic acid which is thrown off by the 
lungs. This ash may be either alkaline, neutral, or acid in 
reaction. The principal base-forming (alkaline) elements 
are calcium, potassium, magnesium, and sodium, while the 
chief acid-forming elements in foods are sulfur, phosphorus, 

and chlorine... A neutral or slightly alkaline condition will 
produce a feeling of buoyancy, health, vigor, and clear 
mental activity... In general, all fruits and vegetables (with a 
few exceptions) are potent in producing alkaline ash. Meat, 
eggs, breads, and cereals are acid-formers.”
 The chapter titled “Condiments” (p. 51-52) states: 
“Spices, such as mustard, ginger, pepper, horseradish, curry, 
and cloves, are among the most irritating of the seasonings 
used. It would be better if these exciting substances were 
not added to the food... Vinegar contains acetic acid which 
is burned in the body with diffi culty. Citric acid as found in 
the lemon juice is more easily oxidized in the tissues. Lemon 
juice, therefore, makes a good substitute for vinegar, both 
as to ease of oxidation and fl avor.” Address: Director, Food 
and Nutrition, Nashville Agricultural Normal Inst., Madison 
Rural Sanitarium and Hospital, Madison, Tennessee.

2348. Sakurai, Yoshito. 1935. Miso no seibun. VI. Futatabi 
jukusei-chû no henka ni tsuite [The constituents of miso. VI. 
On the changes during the fermentation of twice-fermented 
miso]. Nippon Nogeikagaku Kaishi (J. of the Agricultural 
Chemical Society of Japan) 11(5):349-54. [3 ref. Jap]
• Summary: Discusses Edo miso. The acid taste of miso is 
due to organic acids soluble in ethyl ether. Address: Tokyo 
Teidai Nogakubu (Inst. of Dairy Science), Konai Ryoshoku 
Kenkyukai, Nôgaku-shi.

2349. J. of the American Medical Association. 1935. Soy 
bean milk in infant nutrition. 104(23):2098-99. June 8. [8 
ref]
• Summary: This editorial review of the literature describes 
the work of various people who have made experiments 
on the use of soybean milk for infants. The pioneer in his 
fi eld in America was John Ruhräh, who was able to produce 
improvements in infants with summer diarrheas and certain 
forms of intestinal disturbances. “Despite this pioneer work, 
soy bean milk has not until recent years received serious 
consideration in this country as a defi nite food for babies.”
 The editorial fi nishes by stating: “There appears to be 
considerable evidence, therefore, to warrant the conclusion 
that the soy bean is destined to assume a role of importance 
in infant nutrition.”

2350. Oppenauer, R.V. 1935. Synthesis of 
dehydroandrosterone by the decomposition of gamma-
sitosterol from soya beans. Nature (London) 135(3425):1039. 
June 22. [6 ref]
• Summary: The author has synthesized the hormone 
dehydroandrosterone by decomposition of one of the 
soybean’s known sterols, acetylated sitosterol. Address: 
Pharmaco-Therapeutisch, Laboratorium der Universiteit, 
Amsterdam, Netherlands.

2351. Casas, Abelard Blanco. 1935. El frijol soya [The 
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soybean]. Cuba Agricola (Havana) 2(6):15-17. June. [Spa]
• Summary: A basic introduction to soybeans. A large photo 
(p. 15) shows one man standing in a fi eld of soybeans at 
the agricultural experiment station (Estacion Experimental 
Agronomica) of Santiago de las Vegas. Note the vigor of the 
plants.
 Some years ago, at a time when he was director of the 
agricultural experiment Station at Santiago de las Vegas, Dr. 
Calvino cultivated soy bean there. The soya bean, Soja max 
Lin. originated in China.
 In September of 1931 there were in the Department of 
Agriculture of the Station seeds of 23 varieties, which were 
sown in small lots; and since then, we have been observing 
their behavior, being able to make sure that some of them, 
in the type of land that we work, vegetate very well and 
produce more grain than the black and red beans that are 
grown in our country for the table.
 Page 16: A full-page table gives the nutritional 
composition (protein, oil, carbohydrates, crude fi ber, ash, 
water / humidity, and calcium). The varieties are: Illini, 
Dunfi eld, Mansoy, Tarheel Black, Dixie, Tokyo, Hahto, 
Columbia, Mammoth Yellow, Brown C.5, Wilson Five, 
Midwest, Ito San, Hispida, Medium Green, Lexington, 
Mammoth Brown, Harbinsoy, Haberlandt, Peking, George 
Washington, Chiquita, O-too-tan [Otootan].
 Page 17: Photos show: (1) A bundle of soybeans with 
many seed-fi lled pods. (2) The roots of a soybean plant 
bearing many nodules for nitrogen fi xation. Address: PhD, 
Agronomo.

2352. Kennedy, L.W. 1935. The soybean... A new American. 
Purdue Agriculturist (Indiana) 29(9):83, 86. June.
• Summary: “This article was written with the aid of material 
taken from an undergraduate thesis submitted by E.A. 
Johnson, ‘34 [class of 1934]. Products of the soybean are 
rapidly becoming more important to agriculture and various 
manufacturing industries of the nation.” Soybean oil meal 
is an important livestock feed for cattle, hogs, sheep, and 
poultry. It is also “used extensively in the making of glue, 
water paints, fertilizer, celluloid substitutes, [plastic] gear 
shift knobs, etc. Breakfast food, diabetic food, infant food, 
macaroni, crackers, bean curd, soy sauce, vegetable casein, 
and meat substitute are popular in the list of foods made 
from soybean oil meal. The meal possesses a nut-like fl avor 
and lends itself well to be used as human food.”
 Crude soy bean oil is dark brown in color and has a 
“beany” odor. It is largely refi ned to make special oils for use 
as paints, varnishes, glycerine, enamel, the waterproofi ng of 
cloth, fabrics, papers, and sandpapers, the making of oilcloth, 
shade cloth, rubber substitutes, printers ink, lubricants, hard 
and soft soaps, insecticides, foundry core oil, and lighting 
fuels. The food products, salads, edible oils, and lard and 
butter substitutes are also prepared by a commercial process 
from soybean oil. In 1930 about 6,000,000 pounds of 

soybean oil, or one-sixth of the domestic crop, were used in 
the preparation of edible products.
 Note: This is the earliest document seen (Oct. 2017) 
concerning the use of soybean oil in insecticides or other 
crop-protecting chemicals (insecticides).
 “A new auto body fi nish from soybean oil is the result of 
experiments made by the Ford Motor Company of Detroit, 
Michigan.”
 Also discusses “the vegetable soybean” which can serve 
as a supplement to the garden pea or lima bean. “In China 
vegetable soybeans have long been used as a delicacy on 
the table. They may be used green, or canned, or made into 
salads.”
 “Dried soybeans serve as a good substitute for coffee 
and peanuts when properly roasted and prepared. The dried 
beans are also used in preparing soy sauce, boiled beans, 
baked beans, breakfast food, soaps, and vegetable milk. 
From the vegetable milk, meat substitutes, infant food, 
confections, cheese, and fresh, dried, condensed [milk], 
and fermented bean curd is prepared. Soybean milk has not 
received serious consideration in this country, but it has been 
successfully used as a food for growing infants in China.” 
Address: Class of 1936.

2353. Lager, Mildred. 1935. Food facts. Los Angeles, 
California: House of Better Living. 228 + 10 p. No index. 23 
cm. [34 ref]
• Summary: Contents: 1. Purpose of food. 2. Classes of 
food. 3. Natural foods are best. 4. Acid-alkaline balance. 5. 
Minerals. 6. Vitamins. 7. Proteins. 8. Carbohydrates. 9. Fats. 
10. Fruits. 11. Vegetables. 12. Beverages. 13. Better cooking. 
14. Food combinations. 15. The mental side of health. 16. 
What is the “House of Better Living.”
 Pages 67-68 contain a very positive section on soy 
beans and foods made from them, including whole soybeans, 
“curd cheese, resembling cottage cheese [tofu], and soy bean 
milk... Other soy food products are soy butter [no description 
is given; this is probably soynut butter from T.A. Van 
Gundy’s La Sierra Foods, but it could be margarine made 
from soy oil], soy loaf (combined with gluten), soy sandwich 
spread, soy bologna, soy oil, soy sauce, soy ready-to-serve 
breakfast foods, coffee substitute, as well as soy fl our. Soy 
fl our is yellow and fl uffy, and can be used in all baking... 
Soy macaroni, noodles, spaghetti, bread, and pancake fl our 
are also on the market. Soy beans are also sugar coated for 
candy and toasted as peanuts. They are a wonderful food 
for animals and have been used in that way in this country 
for years. Today the governments of Europe and America 
are devoting a great deal of attention to the soy bean as 
human food and the next few years will see an increased 
consumption, as well as many new soy products.”
 Page 75 contains a nutritional analysis of soy beans.
 In the chapter on Acid-alkaline balance (p. 22-25), foods 
with the most acid ash are egg yolk and oysters, followed by 
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eggs, most fi sh and meats. Foods with the most alkaline ash 
are lima beans, string beans, dried beans, spinach, raisins, 
fi gs, dates, and dried milk, followed by soy beans, soy 
bean tea, and most vegetables. The author believes that one 
should keep an alkaline balance in the body. Sleep is a great 
alkalinizer.
 The subsection titled “Lima beans: states: “Dr. Sansum 
of Santa Barbara was instrumental in having lima bean fl our 
made, and Bill Baker of Ojai, California pioneered this 
fi eld, developing the original lima bean bread and lima bean 
pancake fl our.”
 This is not a vegetarian book. Meat and dairy products 
are discussed at length, and their consumption is not 
discouraged. However this is the earliest book seen that 
uses the term “natural foods” prominently–in this case as a 
chapter title.
 Also discusses (see index for page numbers): 
Acidophilus milk, alfalfa (alfalfa tea has alkaline ash, p. 35), 
almonds, almond oil, aluminum, avocado, bran, carob beans, 
chufas, cottonseed, cottonseed oil, garbanzas, kephir, lentils, 
lima beans, linseed, margarine / oleomargarine, olive oil, 
olives, palm oil, palm kernel oil, peanuts, peanut oil, rape 
seed oil, sago, sesame oil.
 Note 1. This is the earliest document seen (Sept. 2009) 
concerning Mildred Lager and soy.
 Note 2. This is the earliest document seen (Jan. 2014) 
that contains the term “soy food products.”
 Note 3. This is the 2nd earliest document seen (July 
2005) that mentions a food or drink product (“alfalfa tea”) 
made from alfalfa. This is also the earliest English-language 
document seen (July 2005) that contains the term “alfalfa 
tea.” It was used for its alkaline ash. Address: House of 
Better Living, 1207 West 6th St., Los Angeles, California. 
Phone: Mutual 2085.

2354. Literary Digest. 1935. From salad-oil to paint: 
With the aid of chemists, a new farm product, the humble 
soybean, is making good in industry and helping agriculture. 
120(4):17. July 27.
• Summary: The Farm Chemurgic Council, a new 
organization formed recently at Dearborn, Michigan, to 
promote the use of farm products in industry, recently 
reported events of signifi cance to farmers, chemists, and 
consumers. “The 1935 soy-bean crop will be several million 
bushels larger than that for 1934 (approximately 17,800,000 
bushels).”
 “New products developed: Principally owing to the 
interest of Henry Ford, chemists have developed entire 
new families of products from this versatile bean. Varnish, 
enamels, oilcloth and linoleum, molded plastic products such 
as horn buttons, handles, box-covers, window-trim strips, 
parts of electrical switches, and other electrical equipment, 
are coming from the soy-bean fi elds. Chemists have learned 
how to turn soy-beans into printer’s ink, glycerin, celluloid, 

waterproof glue, soap and rubber substitutes. The list grows 
longer daily.
 “Soy-soup to salad oil: In the fi eld of human and animal 
foods, lists which are admittedly incomplete name more than 
sixty-fi ve different products, ranging from soy-soup to salad 
oil. A lard substitute is being made by hydrogenating soy-
bean oil (a process similar to that used in making gasoline 
from brown coal in Germany). There is a soy-bean ice-
cream, and a special soy-bean food for diabetics.”
 A photo shows huge quantities of sacked soy-beans 
awaiting shipment in Manchukuo.

2355. Hunt, Wells E. 1935. A survey of the sheep industry 
of Maryland. Maryland Agricultural Experiment Station, 
Bulletin No. 378. 43 p. July.
• Summary: 48 producers of sheep were interviewed; 25 
fed soybean hay to their sheep and 23 did not. “Of those 
who fed it at some time, 12% reported poor results from 
its use. There is an opinion occasionally encountered in the 
State that soybean hay will cause digestive and lambing 
[reproductive] troubles and that it is not a suitable feed for 
sheep. No specifi c information could be obtained from those 
interviewed regarding the possible cause of the poor results 
attributed to soybean hay.”
 Note 1. Subsequent research indicated that these 
reproductive disturbances in sheep fed the soybean plant as a 
large part of the diet might be due to estrogens or isofl avones 
in the plants–although these two terms are not used in this 
publication.
 Note 2. This is the earliest document seen (Dec. 2020) 
that concerns reproductive problems related to soybean 
consumption. Address: Univ. of Maryland, Agric. Exp. 
Station, College Park, Maryland.

2356. Marrian, Guy Frederic; Beall, Desmond. 1935. The 
constitution of equol. Biochemical Journal 27(7):1586-89. 
July. [8 ref]
• Summary: “Marrian and Haslewood (1932), while 
endeavouring to isolate oestrone from a mare’s urine extract 
supplied by Schering-Kahlbaum, A.G., isolated a new 
nonoestrogenic, optically active compound of the formula 
C15H1403. It was found that two of the oxygen atoms were 
present as hydroxyl groups and since the third oxygen atom 
failed to show reactivity, even as a carbonyl group, it was 
suggested that it was present in a cyclic ether linkage.” 
Address: Dep. of Biochemistry, Univ. of Toronto [Ontario, 
Canada].

2357. O’Kelly, A.A.; Smith, Watt; Wilson, R.C., Jr. 1935. 
Nutritive protein of some newly developed soy beans. J. of 
the Tennessee Academy of Sciences 10(3):175-78. July. [7 
ref]
• Summary: “This communication is intended to show the 
results of several feeding experiments in which white rats 
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were supplied in one case with a balanced control ration and 
in other cases with rations in which the protein of the soy 
bean was used to replace that of the control ration. It further 
shows the nutritive value of the fats and carbohydrates of 
the beans employed...” Address: Tennessee State Teachers 
College, Murfreesboro, Tennessee.

2358. California Health News (Hollywood, California). 
1935. Soy bean bests meat by 3 to 1. 3(15):9. Aug. 2.
• Summary: “Dresden, Germany–Dr. Ragnar Berg, famed 
City hospital food scientist who wrote the Dictionary of 
Foods with Benjamin Gayelord Hauser, recently conducted 
fundamental researches on protein requirements, found that 
soy beans are a splendid source.
 “In his paper he quoted Rose and McLeod who found 
that a human organism is able to store three times as much 
nitrogen from a soybean food as from meat. This food leaves 
the stomach in only 2 1/3 hours, while meat takes three to 
fi ve hours. Unlike meat it is acid-reducing and does not 
overburden the stomach.”

2359. Adolph, William H.; Cheng, Fa-Wu. 1935. The 
biological value of mixed cereal proteins. Chinese J. of 
Physiology 9(3):245-52. Aug. [9 ref. Eng; chi]
• Summary: “It has long been recognized that a mixture of 
two or more cereals may often possess a nutritive value, as 
far as the protein fraction is concerned, which is greater than 
that of any one of the single cereals. It was demonstrated 
by Johns and Finks (1921), for example, that wheat and 
soybean possessed such a supplementary relationship. On 
the other hand there are combinations which show no such 
supplementary values.
 “In the Chinese dietary, cereals and legumes supply 
from 85 to 90 percent of the protein intake. In many districts 
of north China, various varieties of mixed fl our (3 Chinese 
characters given) have been used instead of single cereals in 
the preparation of both steamed and baked bread,–and this 
moreover in a diet which, particularly in the rural districts, is 
distinguished for its simplicity and monotony.”
 “Summary: The biological value of the protein fraction 
in fi ve samples of commonly used mixed cereal fl our [incl. 
soybean fl our] has been determined with albino rats, using 
two methods: (1) the measurement of the nitrogen balance 
and (2) the measurement of the growth rate. It is found 
that the proteins of the cereal mixtures all give evidence 
of supplementary relationships and show higher biological 
values than any of the single cereals involved. The highest 
biological value is shown in the case of a fl our made from a 
mixture of maize, millet, and soybean.”
 Note: The next highest biological value came from a 
combination of maize, kaoliang and soybean. Address: Dep. 
of Chemistry, Yenching Univ., Peiping.

2360. Allied Mills, Inc. 1935. Many products made from 

soybeans (Ad). Proceedings of the American Soybean 
Association p. 36-37.
• Summary: “During the past decade, unusual progress 
has been made in the utilization of soybean by-products. 
Following is a list of the principal products manufactured 
from soybean oil meal and soybean oil:
 “From soybean oil meal: Celluloid Substitutes, Core 
Binder, Feeds (feeds for cattle, dogs, fi sh, hogs, poultry, 
rabbits, sheep), Fertilizer, Glue, Human Food (beer brewing, 
fl our, breads, cakes, candies, chocolate, diabetic foods, health 
drinks, ice cream cones, ice cream powder, infant foods, 
macaroni products, meat products–fi ller, seasoning powders, 
soy sauce, vegetable milk), Plastics, Water Paints.
 “From soybean oil: Candles, Celluloid, Core Oil, 
Disinfectant, Enamels, Food Products (butter substitutes, 
cooking oils, lard substitutes, salad oils), Fuel, Glycerin, 
Insecticides, Lecithin (candies, chocolate, cocoa, emulsifi er, 
margarine, medicines, textile dyeing), Lighting, Linoleum, 
Lubricant, Oilcloth, Paints, Printing Ink, Rubber Substitutes, 
Soaps (hard, liquid, soft), Varnishes, Waterproof for Cement, 
Waterproof goods.
 “Allied Mills, Inc., was a pioneer in the soybean 
processing industry and now has plants at Peoria, Illinois, 
Taylorville, Illinois, Bloomington, Illinois, and Portsmouth, 
Virginia.
 “Super Soy (mineralized soybean oil meal) was 
developed by Allied Mills, Inc., and has proved to be a most 
effi cient high protein concentrate for feeding of all classes of 
livestock and poultry.
 “Soybean oil meal is an important ingredient in 
Wayne Feeds, widely used in 34 states east of the Rocky 
Mountains.”
 Illustrations show bags of Super Soy Soy Bean Oil 
Meal, and Wayne Poultry Hog Dairy Feeds.
 A 1/3-page photo (p. 37) shows an exterior view of the 
huge Allied Mills soybean processing plant at Portsmouth, 
Virginia; it is one of 4 owned by the company.
 Note: This is the earliest document seen (Oct. 2017) 
stating that Allied Mills has a soybean crushing plant in 
Taylorsville, Illinois. Address: Executive offi ces, Chicago; 
Plants at Peoria, Illinois; Taylorville, Illinois; Bloomington, 
Illinois; Portsmouth, Virginia.

2361. Babonneix, L. 1935. La farine de soja dans 
l’alimentation du nourrisson [Soy fl our in the feeding 
of infants]. Gazette des Hopitaux Civils et Militaires 
108(65):1107-08. Aug. [2 ref. Fre]
• Summary: Contents: Historical (The soybean {Le pois de 
Soja}, says M.R. Mathieu, has been cultivated since long 
ago in Java, China and Japan, and is considered as a food 
which can be put on the same plane as rice). Composition 
(of the seeds, which are especially rich in protein, containing 
35.14%. Plus all the essential amino acids and water-soluble 
vitamins. The amino acids in soybeans). How the fl our is 
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used. Indications (for use). Address: Doctor at the Hospital 
St. Louis (Médecin de l’hôpital Saint-Louis) (annexe 
Grencher).

2362. Food (Processing, Packing, Marketing. London). 
1935. Soy fl our in human dietary (Abstract). 4(47):451. Aug. 
[1 ref]
• Summary: This is a review and summary of a booklet titled 
“Some Recent Views About Soya Flour” by A.A. Horvath.

2363. Good Health (Battle Creek, Michigan). 1935. Nature’s 
method of combatting putrefaction in the colon. 70(9):245. 
Aug.
• Summary: Includes a discussion of Soy Acidophilus Milk.

2364. Horvath, A.A. 1935. Newer methods of refi ning soya 
oil preserve its food value. Food Industries 7(8):387-88. 
Aug. [8 ref]
• Summary: A diagram illustrates the Boehm system of 
extracting soybean oil. The food value of the oil extracted 
by this method is described. “In 1925 Hornemann showed 
that if the oil is obtained by pressure, all of the fat-soluble 
vitamins remain in the cake. But if an extraction method be 
used, the oil contains all the vitamins A and D. Unfortunately 
these vitamins are destroyed and removed during the 
usual refi ning operations of clarifi cation, free-fatty acid 
elimination, bleaching and deodorization... In the Bollman 
[Bollmann] and Tcherdynzev process ethyl alcohol is used 
for refi ning purposes. The free fatty acids are readily soluble 
in the alcohol.” The solvent method also extracts both the oil 
and the lecithin (which is an anti-oxidant) from soybeans; the 
press methods leave the lecithin in the meal.
 “In 1933 German soya oil mills extracted (by the solvent 
method) over 40,000,000 bu. of imported soy beans, while 
the quantity of the beans processed for oil in the United 
States (predominantly by the press method) amounted to 
only 4,400,000 bushels. In Europe soya oil is one of the 
preferred raw materials for the manufacture of margarine, 
and samples of such margarine, demonstrated at the 1928 
exhibition in Berlin, were taken by experts for butter.” They 
contained 8 to 25% soya oil. Address: Newark, Delaware.

2365. Morse, W.J. 1935. Soybeans: Ancient and modern 
uses. Proceedings of the American Soybean Association p. 
34-35, 37. 15th annual meeting. Held 21-22 Aug. 1935 at 
Evansville and 23 Aug. at Lafayette, Indiana. [1 ref]
• Summary: The soybean “was sown yearly with great 
ceremony by the Emperors of China and poets in the ages 
before the Christian Era extolled the virtues of the soybean in 
its services to humanity.
 “The soybean was included in the 2nd class of drugs 
and was regarded as having many medicinal virtues. We 
learn from a materia medica written about 452 A.D. that 
the soybean was not poisonous but was a specifi c remedy 

for proper functioning of the heart, liver, kidneys, stomach 
and bowels. It was also used as a remedy for constipation, 
as a stimulant for the lungs, eradication of poison from 
the system, improving the complexion by cleaning the 
skin of various impurities, and stimulating the growth and 
appearance of the hair. We also fi nd that the fresh or green 
bean was used as a remedy for the following: Dropsical 
affections, gastric fever, paralysis, bladder trouble, improper 
circulation of the blood, catarrh or improper fl owing of the 
fl uids of the vital organs, heart, liver, kidneys, stomach and 
bowels, chills and poisoning from eating aconite. Further, 
it is learned that when the bean was cooked in a powder 
or meal-like form, the taste was sweet and good and was a 
remedy for gastritis, fevers, tumorous swellings, paralysis, 
inability to digest grain foods, and abdominal dropsy. The 
yellow soybean was used to increase lung power, make the 
body plump, and beautify the complexion. The beans were 
also cooked until they were of an oily consistency, mixed 
with hog’s fat and taken in the form of pills in order to fatten 
and increase the strength of the body, and as a remedy for 
hoarseness. The soybean was said to have a cooling effect on 
the human system. If the beans were boiled into a liquid form 
and eaten, they eradicated all poison from the system and 
cured gastric fever, paralysis, pains, and bladder troubles. 
Bean or soy sauce was considered an antidote for poison 
caused by eating fi sh, fresh meat, vegetables, mushrooms, 
etc. It was also said to cure poison from bites of worms, 
insects, and bee stings. The yellow, green, and white varieties 
were regarded as valuable foods for the use of mankind. The 
black beans were used for food and it was also customary 
when taking a long journey to feed the horse black beans in 
order to make it strong. In addition to the use of the beans, 
many references are made on value of bean sauce, bean 
milk, bean curd, and bean sprouts for various diseases and 
other bodily ailments. The stems and leaves of the young 
bean plants were boiled and eaten by the farming people. No 
mention is found of the use of bean oil so it is concluded the 
crushing of beans for oil occurred at a much later date.
 “In reviewing the old records, it is most interesting to 
fi nd that many of the ways in which the ancient Chinese 
used the soybean as a remedy for human ills are now being 
found applicable to the same ailments by scientifi c research 
in America and Europe.” Address: Bureau of Plant Industry, 
USDA, Washington, DC.

2366. Shellabarger Grain Products Co. 1935. Edible 
soya fl ours (Ad). Proceedings of the American Soybean 
Association p. 38. 15th annual meeting. Held 21-22 Aug. 
1935 at Evansville and 23 Aug. at Lafayette, Indiana.
• Summary: “The use of soya fl our as made by American 
manufacturers is principally in the manufacture of sausage, 
dog food and other meat products. Soya fl our is also used in 
bakery goods and is a valuable addition to the diet because it 
will counterbalance to a certain extent the acidity of our daily 
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foods. In addition to the valuable feature of soya fl our in its 
acid reducing, the protein of soya fl our is 93% digestible 
by man and soya fl our shows a utilization of carbohydrates 
superior even to the utilization of starch in bread.”
 “The Shellabarger Grain Products Company of Decatur, 
Illinois, was the fi rst American manufacturer of edible 
suybean [sic, soybean] fl our made under a patented process 
and they are now manufacturing in large quantities many of 
the different kinds of edible soybean fl ours which are most 
highly desired by the American baking industry, canners, 
soup manufacturers, candy manufacturers, dog food makers, 
etc.
 “The Shellabarger Family has been continuously in 
the grain and milling business in America for over 159 
consecutive years.
 “Shellabarger Grain Products Company also 
manufactures the old expeller type Soybean Oil Meal and 
Raw Soybean Oil in their plant at Decatur, Illinois.” Address: 
Decatur, Illinois.

2367. Turk, Kenneth L.; Morrison, F.B.; Maynard, L.A. 
1935. The nutritive value of the proteins of corn-gluten 
meal, linseed meal, and soybean-oil meal. J. of Agricultural 
Research 51(5):401-12. Sept. 1. [23 ref]
• Summary: “Metabolism studies were conducted on 
three growing wether lambs to determine the digestibility, 
storage, and biological value of the proteins of soybean-
oil, corn-gluten, and linseed meals. The experiment was 
repeated, thus giving six determinations for each feed.” 
Data for digestibility, nitrogen retention, and biological 
value demonstrate the superiority of soya-bean oil meal. The 
respective biological values are 72.8 for soybean-oil-meal 
proteins and 67.7 for linseed meal proteins.
 Note 1. Webster’s Dictionary defi nes wether (a term 
fi rst used before the 12th century) as “a male sheep castrated 
before sexual maturity.” Note 2. This is the last (most recent) 
English-language document seen that contains the word 
“husbandman” with respect to livestock or poultry. Address: 
1. Extension animal husbandman; 2. Animal husbandman 
and head of dep. of animal husbandry; 3. Animal nutritionist. 
All: New York (Cornell) Agric. Exp. Station.

2368. Wilgus, H.S., Jr.; Norris, L.C.; Heuser, G.F. 1935. The 
relative protein effi ciency and the relative vitamin G content 
of common protein supplements used in poultry rations. J. of 
Agricultural Research 51(5):383-99. Sept. 1. [26 ref]
• Summary: “The soybean meals were uniformly low in 
vitamin G. There was no difference between the meals 
produced by the hydraulic and the solvent process. 
They possessed the same vitamin potency as the ground 
soybeans.”
 “The materials studied, listed in order of their vitamin G 
potency, are as follows: Dried skim milk, 19; vacuum-dried 
white fi shmeal, 10; domestic sardine fi shmeal, 9; meat scrap, 

6; steam- and fl ame-dried white and menhaden fi shmeals 
and Asiatic sardine fi shmeal, 5; soybean meal and ground 
soybeans, 3; corn gluten meal and dried blood, 0.”
 Note: The name “vitamin G” has become obsolete. It is 
now called ribofl avin (vitamin B-2) (Feb. 2008). Address: 
1. Investigator in poultry nutrition. All: New York (Cornell) 
Agric. Exp. Station.

2369. Detroit News. 1935. ‘Milk’ obtained from soy beans. 
Sept. 3. p. 20, col. 8.
• Summary: Mrs. William Bradshaw of Columbus, Ohio, has 
concocted a liquid resembling milk from soy beans for use in 
the two Presbyterian hospitals directed by her husband in the 
city of Lin Chow, 300 miles north of Canton. She developed 
the process (which is described) while doing research in 
dietetics. This liquid looks like milk and compares favorably 
with it in food values. “Although the patients look on it as 
medicine, they like the drink.”

2370. Kellogg, John Harvey. 1935. Re: Growing soy beans. 
Making condensed soy bean milk and soy acidophilus milk. 
Letter to Mr. William J. Morse, Bureau of Plant Industry, 
USDA, Washington, DC, Sept. 16. 1 p. Typed, without 
signature (carbon copy).
• Summary: “Thank you for your letter of September 5. I am 
expecting to have 75 or 80 bushels of soy bean seed of the 
78-day variety. I shall be glad to know if there will be any 
demand for this seed and at what price.
 “You may be interested to know that our company is 
making a condensed soy bean milk which may be used either 
as it comes from the can or with the addition of one or two 
equal volumes of water according to the degree of richness 
desired. If you care to have me do so, I will be glad to have 
sent you a sample for your criticism and also a sample of 
our soy acidophilus which we are using extensively and with 
great profi t.”
 Source: Bentley Historical Library, University of 
Michigan, Ann Arbor. J.H. Kellogg Collection, Box 2, 
Correspondence.

2371. Gandhi, M.K. 1935. Soya beans. Harijan 3(33):263-
64. Sept. 28. [1 ref]
• Summary: “As soya beans are claimed to possess high 
nutritive value, I reproduce the following from pamphlet 
No. 7 published by the Bombay Presidency Baby and Health 
Week Association to enable the food reformer to make 
experiments.”
 Much of the pamphlet is published. It discusses: The 
introduction of the soybean to Europe by Kaempfer in 1712 
and by Haberlandt from 1873. Soybean botany, regions of 
adaptation, and nutritional composition and value. Utilization 
of soybeans in diabetic diets and for the production of soya 
bean coffee, soya bean milk, and soya bean fl our. For details 
see Bombay Presidency... 1935.
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 Note: The author is Mohandas Karamchand “Mahatma” 
Gandhi. This is the earliest publication seen in which Gandhi 
discussed soya beans or attempted to introduce soya beans to 
India. Address: Maganwadi, India.

2372. Bailey, L.H.; Capen, R.G.; LeClerc, J.A. 1935. The 
composition and characteristics of soybeans, soybean 
fl our, and soybean bread. Cereal Chemistry 12(5):441-472. 
Sept. Reprinted in Proceedings of the American Soybean 
Association. 1935. Aug, p. 39-43. Condensed in Soybean 
Digest. Dec. 1940. p. 4-5. [75 ref]
• Summary: Contents: Introduction. Acreage, production, 
and price of soybeans in the United States (Table II shows 
production in Manchukuo, Chosen [Korea], Japan, and the 
Dutch East Indies from 1929-1934). Uses for soybeans 
(incl. in ice cream, ice cream cones, candies, puddings, salad 
dressings, sausage fi ller). Chemical composition of soybeans. 
Processes for the removal of the bitter taste from soybeans. 
Extraction of soybean oil (by hydraulic pressure, Anderson 
expeller, or new European solvent process). Yield of oil and 
meal from soybeans. The method of analysis of soybean 
fl our. Chemical composition of soybean fl ours: Soybean fl our 
output in the United States, minerals, carbohydrates, quality 
of the protein, vitamins, lecithin and fats in soybean fl our. 
Soybean fl our in the diet: Cost of protein and fat, calcium, 
and carbohydrates in soybean fl our. The use of soybean 
fl our in baking. Effect of enzymes of soy fl our on bread: 
Digestibility of soybean bread, increased absorption claimed 
for soybean fl our, cost of soybean bread. Conclusions.
 “The most expensive food constituents are minerals, 
vitamins, proteins, and fats. Soybeans fl our is rich in all 
of these food constituents and yet relatively cheap. The 
moderate cost of soybean fl our makes it possible for people 
of small incomes to obtain the maximum of these essential 
nutritional constituents required by the body which in the 
form of other foods might be beyond their reach.”
 “The fi rst successful attempt to prepare a soybean fl our 
which would be free from the disagreeable beany taste, 
which would remain fresh almost indefi nitely (that is, not 
develop rancidity), and which would retain, practically 
unchanged, the original composition of the bean is described 
in the Berczeller patent (1924). This process consists in 
subjecting the cleaned soybeans to the action of saturated 
steam for 10 to 15 minutes. The beans are then dried, cracked 
in order to remove the hulls, and ground into fl our. Such 
fl our has a sweet, pleasant, nut-like taste (a characteristic 
of most fl ours obtained from soybeans which have been 
subjected to a special beany-taste removing treatment) and 
may be kept for many months without spoilage due to the 
development of rancidity. A later patent (1932) issued to this 
inventor consisted in subjecting soybeans (dry or soaked) 
to steam distillation (see also Berczeller, 1933). In making 
soybean fl our by this process in this country, the beans used, 
generally the yellow variety, are fi rst treated to destroy 

insects and insect eggs. The beans are then cleaned or freed 
from impurities, washed to remove the dirt, and subjected 
to the patented process. The beans are then dried and passed 
through cutting machines and the hulls are removed by 
aspirators and bolting machines. The cut beans are then 
aerated with warm air and ground in a special air-cooled 
mill, the fi ne fl our being bolted through a special bolting 
machine” (p. 446).
 Soybean oil mills in ten U.S. states now have a total 
annual crushing capacity of about 10 million bushels (p. 
448).
 Tables show: (1) Acreage, production, and average price 
per bushel of soybeans (1932-33, for 10 leading states and 
the USA total). (2) Annual soybean production, in bushels, 
in 5 countries (USA, Manchukuo, Chosen [Korea], Japan, 
Dutch East Indies, 1929-34). (3) Chemical composition 
of soybeans (minimum, maximum, and average). (4) Fat 
and protein content of soybeans grown in 15 different 
U.S. localities. (5) Mineral content of various legumes and 
grains (air-dry basis). (6) Composition of the component 
parts of soybeans (cotyledons, embryo, seed coat). (7) 
Composition of many soybean fl ours. (8) Composition of 
high fat, press cake, and solvent-extracted soybean fl ours. 
(9) Composition of solvent-extracted soybean fl our and 
other legume fl ours (bean, pea, lentil). (10) Mineral content 
of selected foods, incl. soybean fl our. (11) Composition 
of the mineral portion of grains and other seeds. (12) The 
composition and the mineral and vitamin content of selected 
foods. (13) Composition of selected foodstuffs. (14) Retail 
cost of foods and their components [soybean fl our is by far 
the least expensive source of protein and calcium]. Formula 
and method for making soybean bread (using 20% soybean 
fl our). Formula and method for making whole wheat bread. 
(15) Composition of representative fl ours. (16) Composition 
of representative types of bread. (17) Correlation of loaf 
volume and urease content of soybean fl our used in making 
bread. Address: Food Research Div., Bureau of Chemistry 
and Soils, USDA.

2373. Bombay Presidency Baby and Health Week 
Association. 1935. Pamphlet No. 7. Bombay, India. *
• Summary: Discusses the introduction of the soybean to 
Europe by Kaempfer in 1712 and by Haberlandt from 1873. 
Soybean botany, regions of adaptation, and nutritional 
composition and value. Utilization of soybeans in diabetic 
diets, as whole dry soya beans, and for the production of 
soya bean coffee, soya bean milk, soya bean fl our, and tofu.
 “The soya bean is one of the most important articles 
of diet. It contains far more protein than any grain or pulse 
seed known so far. It has as much as 40 per cent. protein, 
i.e. twice as much as pulses and beans, three times as much 
as wheat, and fi ve times as much as rice. Its proteins are 
of high biological value, as they contain all the important 
amino-acids... In fact, the protein of soya bean is similar to 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    967

© Copyright Soyinfo Center 2021

that found in cow’s milk and animal foods... It is a boon to 
vegetarians, as its protein resembles animal protein. Soya 
bean oil contains a large amount of Lecithin and Vitamin A 
& D, and in this respect it resembles butter. Lecithin of soya 
bean is identical with that of yolk of eggs.
 “Soya bean is one of the few seeds containing three 
Vitamins A, B & D, which are indispensable in a staple food 
consumed by mankind.”
 Note: Mohandas K. (Mahatma) Gandhi reproduced this 
pamphlet in the 28 September 1935 issue of his popular 
periodical Harijan. Address: Bombay, India.

2374. Downs, William G. Jr. 1935. Lecithin in experimental 
arteriosclerosis (A preliminary study). American Medicine 
41:460. Sept.
• Summary: Soybean lecithin was found to have a 
cholesterol-lowering effect in human patients. However L.M. 
Morrison (1958, p. 13) later criticized the study because 
“the soybean-oil content [of the lecithin] was 30 per cent 
or more, contributing an unknown factor in view of the 
recent demonstrations of certain unsaturated fatty acids as 
cholesterol-lowering agents.”
 Note: This is an early scientifi c study concerning the use 
of lecithin therapeutically or medicinally. Address: Chicago 
Medical School, Illinois.

2375. Eaton, Scott V. 1935. Infl uence of sulphur defi ciency 
on the metabolism of the soy bean. Botanical Gazette 
97(1):68-100. Sept. Contributions from the Hull Botanical 
Laboratory 461. Contributions from the Hull Botanical 
Laboratory 461. [38 ref]
• Summary: Experiments on soybeans, sunfl ower, rape, 
kale and mustard. External symptoms of sulphur defi ciency 
resemble those of nitrogen, phosphorus, or potassium 
defi ciency in many respects, and are probably the immediate 
effect of inferior assimilation of nitrate within the plant. 
Stem elongation is only slightly reduced by sulphur 
defi ciency, largely because of the ability of the soya bean 
to break down and re-utilize protein. Plants lacking sulphur 
produce harder stems. Cell-wall thickness is more closely 
related to the accumulation of starch and hemicellulose than 
to that of total carbohydrates. Hemicellulose probably acts 
as a reserve material. Sulfur-defi cient plants contain much 
soluble organic nitrogen, but have a low sugar content. 
Proteolysis is active but resynthesis is incomplete through 
inadequacy of the sulphur supply. Address: Hull Botanical 
Lab., Univ. of Chicago, Chicago, Illinois.

2376. Iwamura, Iwao. 1935. Biochemical studies on “miso”, 
fermented soybean paste. III. On the effect of cystine upon 
the nutritive value of miso. Bulletin of the Agricultural 
Chemical Society of Japan 11(9):128-34. Sept. Bound in 
the back or front of Nippon Nogei Kagaku Kaishi (J. of the 
Agricultural Chemical Society of Japan). [8 ref. Eng]

• Summary: The nutritive value of the miso-protein, 
when used as a supplement to a rice diet for albino rats, is 
increased by addition of cystine. For young rats the optimum 
amount of cystine is about 0.1% (> 0.5% is harmful), but for 
adult rats 0.5% is favorable. Address: Agricultural Chemical 
Lab., Tokyo Imperial Univ., Komaba, Tokyo.

2377. La Sierra Industries. 1935. Soy bean products, “La 
Sierra Brand”: Complete protein, low starch, high alkaline 
ash (Ad). Health (Mountain View, California) 2(9):31. Sept.
• Summary: Ad for canned soybeans (plain with tomato 
sauce), soy loaf, soy spread, soy bologna, soy breakfast food, 
soy milk, soy cheese [tofu], soy butter [like a soynut butter, 
non-hydrogenated], Soy-Co (beverage), Smoein (fl avor), soy 
fl our (raw), soy fl our (processed).
 Note: Neither Mamenoka, noodles, nor oil are 
mentioned. Address: Box 203, Arlington, California.

2378. Product Name:  La Sierra Canned Soybeans (Plain 
with Tomato Sauce).
Manufacturer’s Name:  La Sierra Industries.
Manufacturer’s Address:  Campus and Maitland, Box 203, 
Ontario, California.
Date of Introduction:  1935 September.
Wt/Vol., Packaging, Price:  Can.
New Product–Documentation:  Ad in Health magazine. 
1935. 2(9):31. Sept. “Soy Bean Products, La Sierra Brand: 
Complete Protein, Low Starch, High Alkaline Ash.” House 
of Better Living Catalog. 1936. March. p. 10. “Plain or with 
tomato sauce.” No. 1 can for $0.13 or 2 cans for $0.25. Ad in 
Dorothea Van Gundy. 1936. La Sierra Recipes. p. 46.

2379. Product Name:  La Sierra Soy Bologna (Called Soy 
Vegetable Bologna by 1936).
Manufacturer’s Name:  La Sierra Industries.
Manufacturer’s Address:  Campus and Maitland, Box 203, 
Ontario, California.
Date of Introduction:  1935 September.
Wt/Vol., Packaging, Price:  8 oz can.
New Product–Documentation:  Ad in Health magazine. 
1935. 2(9):31. Sept. “Soy Bean Products, La Sierra Brand: 
Complete Protein, Low Starch, High Alkaline Ash.” House 
of Better Living Catalog. 1936. March. p. 9. 8 oz. can for 
$0.15. Ad in Dorothea Van Gundy. 1936. La Sierra Recipes. 
p. 46. L.B. Breedlove. 1936. Chicago J. of Commerce and La 
Salle Street Journal. June 25. p. 14. “Soy bean–The magic 
plant. Article XI.” “La Sierra Industries, Ontario, California: 
Meat substitutes.”

2380. Product Name:  La Sierra Soy Flour (Processed. Not 
Raw).
Manufacturer’s Name:  La Sierra Industries.
Manufacturer’s Address:  Campus and Maitland, Box 203, 
Ontario, California.
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Date of Introduction:  1935 September.
New Product–Documentation:  Ad in Health magazine. 
1935. 2(9):31. Sept. “Soy Bean Products, La Sierra Brand: 
Complete Protein, Low Starch, High Alkaline Ash.” Ad in 
Dorothea Van Gundy. 1936. La Sierra Recipes. p. 46.

2381. Marlatt, Abby L. 1935. Soybean dishes: New & old. 
Wisconsin Agricultural College, Extension Service, Special 
Circular 7 p. Sept. Revised Feb. 1937. [1 ref]
• Summary: Contents: Introduction. Supplies satisfactory 
proteins. Soybean fl our useful. Soybeans good sources of 
vitamins. Dry soybeans: Black soybean soup, Cream soybean 
soup, Dry green soybeans, Yellow soybean souffl e, Baked 
soybeans, Soybean loaf. Green soybeans [green vegetable 
soybeans]: Green soybean salad, Soybean perfection salad, 
Canned green soybeans. Soybean meal: Muffi ns (dry 
mixture), Yeast bread–soya fl our, Yeast bread (2 loaves). 
Soybeans in place of wheat and wheat products: Soybean 
and buckwheat muffi ns, Soybean and corn meal muffi ns, 
Corn meal, rice and soybean muffi ns, Soybean and barley 
muffi ns, Spoon bread, Soya fl our sponge cake, Muffi ns for 
diabetics (wheat free), Salmon loaf (wheat free with soybean 
fl our), salmon croquettes, pie crust.
 “Within the last two years the green soybean has been 
grown in Wisconsin and found to be most palatable and 
especially attractive in its clear emerald green color. The 
bean grows in long pods from which it is shelled after the 
whole pod is kept fi ve minutes in boiling water. Then the 
bean comes out easily when the pod is pressed. These beans 
cook in from 10 to 15 minutes in boiling water and require 
only salt and butter or salt and cream–being served as you 
serve the small lima beans or the French haricot bean.” 
Address: Wisconsin.

2382. Miyaji, Kenji; Kaneko, Mamoru. 1935. Tamari 
abura-chû no fukenka-butsu tokuni suchirooru ni tsuite 
[Unsaponifi able substances, especially sterol, in tamari oil]. 
Nippon Nogeikagaku Kaishi (J. of the Agricultural Chemical 
Society of Japan) 11(9):715-19. Sept. [6 ref. Jap]
Address: Agricultural College of Gifu, Japan.

2383. Nakamiya, Ziro. 1935. Gadusene, an unsaturated 
hydrocarbon occurring in animal and vegetable oils. 
Scientifi c Papers of the Institute of Physical and Chemical 
Research (Japan) 28(597):16-26. Sept. [6 ref. Eng]
• Summary: The hydrocarbon gadusene was isolated from 
the non-saponifi able fraction of soy oil, rice germ oil, and 
some fi sh liver oils. It had the same absorption spectrum 
as the samples that Tsujimoto and Drummond et al. had 
prepared from other sources.
 Table 1, titled “Saturated hydrocarbons and 
perhydrocarbons,” gives constants for Shoyu oil. These are 
further detailed on pages 19 and 21. Address: Japan.

2384. R.A.L. 1935. Les produits dérivés du soja [Products 
derived from soybeans]. Bulletin des Matieres Grasses 
(Paris) 19(9):232-40. Sept. (Institut Colonial de Marseille). 
Summarized in Bulletin Economique de l’Indochine (Hanoi) 
38:830. [4 ref. Fre]
• Summary: This is a excerpt from an article said to be 
published in the Revue des Produits Chimiques. However, 
after a long search, we cannot fi nd the original. So here is the 
contents of this excerpt:
 Uses of soya. Soymilk. Soy caseine (La Caséine de 
soja), defatted soybean oil cakes (les torteaux deshuilés), 
vegetable caseine (caséine végétale) as made in Vietnam. 
Industrial, food and feed applications of the soybean and the 
products derived from it (... des produits dérives): Shoyu 
or soy sauce, green vegetable soybeans [edamame], soy 
fl our (free of starch, which is good for in diabetic diets), 
use as an incomparable forage plant, soymilk for humans 
or young animals (it is free of tuberculosis bacteria), 
powdered soymilk, a type of cheese called tofu (which 
can be fermented, dried, salted, or smoked), soy oil (for 
food or industrial uses–such as paints, varnish, lubricants, 
printing inks, candles, and oilcloth), hydrogenated soy oil, 
soybean cakes (which make excellent animal feed). Address: 
Ingénieur chimiste ICMp, Licencié ès Sciences, France.

2385. Tomiyama, Tetsuo. 1935. Chemical studies of the 
proteins of feeding-stuffs. V. The contents of cystine and 
tryptophane. J. of Biochemistry (Tokyo) 22(2):341-42. Sept. 
[7 ref. Eng]
• Summary: “In the fi rst report (1934), it was shown that 
the protein of soy bean contained a far smaller amount of 
methionine than does either protein of silk-worm pupa or 
that of sardine. As regards lysine- and histidine-content, the 
second report (1934) showed that there was practically no 
difference among the proteins except that the lysine content 
of soy bean protein was little lower than the others.
 “The present work has been carried out in order to 
compare these three proteins with one another as to their 
contents of the other indispensable amino acids, namely 
cystine and tryptophane. The role of cystine in nutrition can 
be replaced without fail by methionine (1932), so that it is 
necessary to take the sum of these two sulfur containing 
amino acids as a criterion for the comparison of nutritional 
value of proteins.”
 Table 1 (p. 342) shows the results: C+M = cystine + 
methionine; T = tryptophane.
 Protein of silk-worm pupa: C+M = 3.83; T = 1.50.
 Protein of sardine: C+M = 3.90; T = 1.40.
 Protein of soy bean: C+M = 3.01; T = 1.35.
 Note: This is the earliest document seen (Dec. 2020) 
that uses the term “sulfur containing amino acids” or the 
term “indispensable amino acids” in connection with protein 
quality in soybeans. Tomiyama was the fi rst to realize “that 
it is necessary to take the sum of these two sulfur containing 
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amino acids as a criterion for the comparison of nutritional 
value of proteins.” Address: Imperial Fisheries Inst., Tokyo.

2386. Webber, Perry A. 1935. Soybeans: The wonder food. 
Health (Mountain View, California) 2(9):16-17, 31. Sept. [3 
ref]
• Summary: This article begins: “The soybean is a plant of 
early cultivation in China, and for more than four thousand 
years has been used largely by the Chinese and other 
Oriental nations as human food. It is fi rst mentioned in the 
“Ben Tsao Gang Mu” [Bencao Gangmu], an ancient Chinese 
materia medica, written in the year 2838 B.C.
 “The Occident has been under the false impression 
that the Oriental lives almost wholly on rice. Rice is used 
extensively, but if we are to correct our traditional view of 
the rice diet, we can amend our statement by saying that it is 
the soybean which is probably the most universal article in 
the Oriental dietary. Especially is this true of the more than 
six hundred million dwelling in eastern Asia. During the 
centuries the use of the soybean has spread from its original 
home in Shantung [Shandong province] and Manchuria 
throughout China, Korea, Japan, the Philippines, the Dutch 
East Indies [today’s Indonesia], and to a limited extent to 
India itself.
 “The Chinese make practically no use of dairy products, 
and the majority of the people consume a very meager 
amount of meat; yet, in spite of this, they have lived for 
centuries on what appears to be a remarkably well-balanced 
diet by the use of the soybean.” Address: PhD, Chief of 
Chemistry Dep., Nashville Agricultural Inst. [Madison 
College, Madison], Tennessee.

2387. Desai, Mahadev. 1935. Dietetic experiments. Harijan 
3(36):281, 283. Oct. 19. [1 ref]
• Summary: “The reader must have seen the diffi culty of 
procuring clean, wholesome, unadulterated ghee... It was 
partly with a view to getting rid of this eternal problem 
of getting good ghee that Gandhiji has been casting about 
for a substitute of milk and ghee. The high protein and 
fat content of soya beans and their procurability on the 
premises, combined with the successful experiment of Sjt. 
Narhar Bhave, encouraged Gandhiji to start the experiment 
in Maganwadi last week. Oil and ghee and part of the wheat 
ration was cut out of the dietary of those who joined the 
experiment and substituted by a soya bean ration equal in 
dietetic value. It is diffi cult yet to say anything about the 
results of the experiments, but one might safely say that it is 
no longer the bugbear that it once used to be because of the 
unpleasant taste of soya bean milk. We soak the beans for a 
few hours and steam-cook them and serve them whole... Let 
the reader also know that we have grown soya beans on our 
own ground plenty enough for our experiments.”
 Also summarizes an article on soybeans from the Far 
Eastern Survey of Sept. 11. discussing the current rapid 

growth of soybeans in the USA, used for industrial products 
(paints, soaps, linoleum, etc.). “An impressive number of 
foods–fl our and fl our products, candy, milks, oils, meat, and 
margarine–in which it is used suggests a steady increase in 
its dietary use because of its high protein, fat, and vitamin 
contents.”
 Note: The introduction to the 1973 edition of Harijan: 
The Journal of Applied Gandhiism, 1933-1955 states: 
“Harijan made more news than it reported. Its inception 
in 1933, the impact of its suspension in 1940, the drama 
of its complete suppression in 1942, and its resumption of 
publication in 1946 were events of historical moment.”

“Harijan was not a party organ, yet it became the most 
infl uential journal involved in the movement for Indian 
independence... The journal provided the medium of moral 
instruction through which congressmen learned what Gandhi 
expected of them.”
 “The word harijan literally means God’s people. It 
was the name coined by Gandhi to designate the so-called 
untouchables of India. The journal Harijan refl ects the many 
social and individual concerns which were a part of Gandhi’s 
complex and continuing analysis of the human predicament. 
Harijan is indeed a highly political journal, and that is so 
because Gandhi directly related the concerns expressed 
throughout its pages to the political fact that the India which 
gave rise to the founding of Harijan was a subject nation. 
Freedom as Gandhi perceived and publicly pursued it, begins 
with the individual.”
 “Mahadev Desai, whose initials, M.D., appear after so 
many columns in Harijan, has been described as more than a 
mere Boswell and not only a faithful chronicler of Gandhi’s 
life and work. He was a peerless interpreter of Gandhi, 
gifted with a keen sense of humor and a penetrating intellect. 
Following his death (on August 15, 1942) Pyarelal took his 
place at Gandhi’s side to continue the distinguished tradition 
which ‘M.D.’ had established.” Address: India.

2388. Gandhi, M.K. 1935. Soya beans. Harijan 3(36):287. 
Oct. 19.
• Summary: “It has been found that soya beans can be 
cooked whole and eaten like any other beans. Shri Narhar 
Bhave of Baroda, who has given his three gifted and gentle 
sons, Vinoba, Balkrishna and Shivaji to national service, is 
himself a careful observer, 61 years old. He is living almost 
wholly on milk and 6 ounces of soya beans and is keeping 
perfect health and strength. He is of the opinion that soya 
beans help him to avoid constipation which milk alone or 
milk taken in combination with cereals and vegetables could 
not do. Soya beans have in his opinion helped him also to 
avoid fl atulence which other pulses or milk produced. He 
has come to this conclusion after an unbroken experience of 
over ten months. I may add that Shri Bhave used to suffer 
from gout and corpulence and had a trace of diabetes. He 
got rid of this triple disability by mere careful dieting. In 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    970

© Copyright Soyinfo Center 2021

imitation of Shri Bhave the inmates of Maganwadi including 
me have been trying soya beans for the last few days... Put 
these beans in boiling water and cook for fi fteen minutes on 
a quick fi re. No salt or soda to be added while cooking. Salt 
may be added after. At Maganwadi we steam them for two 
hours.
 “Let those who are interested in food reform from the 
poor man’s point of view, try the experiment. It should be 
remembered that soya beans are a most nutritious diet. It 
stands at the top of all known articles of diet because of its 
low percentage of carbohydrates and high percentage of 
salts, protein, and fat. Its energy value is 2,100 calories per 
lb. against 1,750 of wheat and 1,530 of gram. It contains 40 
per cent of protein and 20.3 per cent of fat against 19 and 4.3 
respectively of gram and 14.8 and 10.5 of eggs. Therefore no 
one should take soya beans in addition to the usual protein 
and fatty foods. The quantity, therefore, of wheat and ghee 
should be reduced and dal omitted altogether, soya beans 
being themselves a highly nutritious dal. We are just now 
trying the Manchurian variety. The Baroda beans we have 
not tried. Maganwadi has its own crop of soya beans. I hope 
to report the quality of Indian varieties from a layman’s point 
of view as they come under my observation. Those who 
have Indian varieties are requested to send me samples with 
prices.” Address: Maganwadi, India.

2389. Wilbur, J.W.; Hilton, J.H.; Hauge, S.M. 1935. The 
effect of soybeans in the rations of dairy cows upon the 
vitamin A value of butter. J. of Dairy Science 18(10):661-65. 
Oct. [6 ref]
• Summary: When cows were fed soybeans, the vitamin A 
content of the butter produced decreased markedly. Soya 
beans suppress the transference of vitamin A from the ration 
to the milk, but a fairly high vitamin A content may be 
maintained in butters by feeding roughage of high vitamin 
A potency with a soya-bean ration. Address: Dep. of Dairy 
Husbandry and Research Chemical Lab., Purdue Univ. Agric. 
Exp. Station, Lafayette, Indiana.

2390. Gandhi, M.K.; Desai, Mahadev. 1935. A talk to village 
workers: The menu. Harijan 3(38):301-02. Nov. 2.
• Summary: This is the gist of a talk given on 22 Oct. 1935. 
“Milk is an essential article of diet. Your menu contained half 
a pound of milk, but you must have seen that I gave you no 
ghee. I hope, however, that you did not miss it. For I gave 
you soya beans and oil. Soya beans are rich in oil (20 per 
cent) and proteins (40 per cent). Groundnuts also are rich in 
oil, but they have the disadvantage of containing too much 
starch from which soya beans are comparatively free. Milk 
with soya beans give us almost all that we need in the shape 
of fats and there is no need for ghee at all...
 “Our menu has cost us a little more than 6 pice [192 pice 
= 1 rupee]. It was a full meal and the other meals need not be 
so heavy as this. They, therefore, need not cost more than an 

anna or so. Milk may be omitted for the other meals. Wheat 
bhakri, soya bean and chatny should be quite enough.” 
Address: Maganwadi, India.

2391. Krajcinovic, M. 1935. Verfolgung der Entbitterung 
der Sojabohne mit Hilfe der haemolytischen Reaktion 
[Hemolytic control of removal of bitter substances from 
soya beans]. Zeitschrift fuer Untersuchung der Lebensmittel 
70(5):391-94. Nov. [Ger]
• Summary: “Raw soybeans and soybean meal (Sojamehl) 
must be debittered (entbittern) before use as a human 
food. Debittering serves the function to remove from the 
raw beans and their meal all those substances which cause 
a bitter and unpleasant taste. It is of special signifi cance 
that through debittering, the soybean saponins are also 
completely removed, because they not only irritate the taste 
organs, but also under certain circumstances are able to 
have an unfavorable effect on the human organism. As in 
other countries, in Yugoslavia a law is being considered to 
control saponins in foods in cases where they can damage 
human health.” Address: Institut fuer organische chemische 
Technologie an der Universitaet in Zagreb, Yugoslavia.

2392. Okabe, Kenzo; Titani, Toshizo. 1935. Isotopenaustauch 
in Sojabohnen [Isotope exchange in soya beans]. Bulletin of 
the Chemical Society of Japan 10(11):552-54. Nov. [5 ref. 
Ger]
• Summary: The exchange of hydrogen in soya beans 
by deuterium has been observed by leaving the beans in 
contact with dilute deuterium oxide (heavy water, D2O). The 
exchange corresponds with a water content of 25%, whereas 
analysis gives 10%, probably because of the replacement 
in the beans of hydrogen other than those of water by 
deuterium. Address: Physikalisch-Chemisches Laboratorium 
der Kaiserlichen Universitaet zu Osaka, and Schiomi Institut 
fuer Physikalische und Chemische Firschungen.

2393. Reid, Eric. 1935. The calcium, phosphorus, and 
nitrogen retention of rats on soybean-egg powder and whole 
milk powder diets. Chinese J. of Physiology 9(4):307-14. 
Nov. [8 ref. Eng; chi]
• Summary: This soybean-egg powder helps to prevent 
rickets. It promotes calcium and phosphorus retention 
equal that of whole milk powder; nitrogen retention and 
digestibility are greater than that of whole milk powder. 
Address: Henry Lester Inst. of Medical Research, Shanghai.

2394. Kellogg, John Harvey. 1935. Re: Growing and canning 
shell soy beans. Making condensed soy milk and soy 
acidophilus milk. Letter to Mr. William J. Morse, Bureau of 
Plant Industry, USDA, Washington, DC, Dec. 9. 3 p. Typed, 
without signature (carbon copy).
• Summary: “We have been doing some experimenting this 
year with growing and canning shell soy beans. I am having 
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a couple of cans sent you so you can see what our product is 
like. We think it is very fi ne. The few thousand cans we put 
up went off like hot cakes.
 “We are thinking of doing rather extensive planting this 
year. We shall not have any seed to sell but may need to buy 
some more seed.
 “Here are some points on which I should like 
information: 1. Do you know of anyone in this country who 
is putting up shell soy beans? 2. Are shell soy beans canned 
in Japan and China, and if so can they be purchased there 
and brought to this country?...”
 “I should also be glad to know if you have other 
varieties of shell beans of good quality with a growing period 
of about the same length.
 “I am also having sent to you samples of our condensed 
soy milk. Diluted with two or three times its volume 
of water, it is, I think you will agree, a very palatable 
product. We supply this to people who are interested in soy 
acidophilus milk and willing to take the trouble to make it at 
home. We supply them with the culture. They simply put the 
condensed milk into a clean fruit jar, add hot water, let it cool 
to body temperature and then add the culture and wrap it up 
in a blanket and set it on the kitchen table and the next day 
the buttermilk is ready.
 “Soy milk produces a much more vigorous growth of the 
bacillus acidophilus than does cow’s milk. The organism is 
more than twice as large and it grows twice as fast and does 
not require the long training, 25 to 30 transfers, required 
when cow’s milk is used for the culture medium. In other 
words, the bacillus acidophilus seems to like vegetable 
products for a culture medium better than animal.
 “I shall be glad to know how you like the milk. If you 
would like to try making it at home, I will have some more 
cans and cultures sent to you. The process is so simple 
any housewife can do it. Slight contamination occurs, of 
course, but by using a large inoculum this does not matter 
for the fi rst culture; but a fresh pure culture has to be used 
every time. If an attempt is made to make a culture from a 
home made culture it will be likely to fail because of the 
contamination likely to occur.
 “Thanking you in advance for any information you may 
be able to give me, I remain, dear Sir, Very sincerely yours,
 “P.S. Soy acidophilus milk has become so popular at 
my institution here that dairy milk rarely appears on the 
table. Everybody likes the soy milk better, and of course 
when people have been properly informed they want the 
soy acidophilus milk to change their fl ora and to get rid of 
intestinal putrefaction and to encourage bowel action. The 
effect of the soy acidophilus milk in this particular is very 
remarkable. In cases of very chronic constipation I have 
observed complete recovery with two or three normal bowel 
actions daily.
 “The Canadian quintuplets are taking soy acidophilus 
milk at every feeding and have been doing so since last 

September when they had an attack of bowel trouble which 
disappeared as soon as they began taking the soy acidophilus 
milk which I sent them and have supplied to them ever since.
 “I am accumulating evidence to the effect that the soy 
bean encourages the growth of the protective organisms 
in the human intestine to a very pronounced degree and 
by producing acids not only prevents putrefaction but 
encourages bowel action.
 “I think every effort possible ought to be made to spread 
information among the people respecting the value of the soy 
bean, which I am sure is some time destined to become one 
of the most important staple foods in this country as well as 
in China and Japan.
 “Here is another question: One of the diffi culties in the 
way of the soy shell bean business is the expense of picking 
from the vines and shelling the pods. Do you know of any 
machinery that is used for either of these purposes?”
 Note 1. This is the earliest English-language document 
seen (June 2009) that uses the term “shell soy beans” to refer 
to shelled green vegetable soybeans.
 Note 2. This is the earliest document seen (June 
2009) that mentions machinery or equipment for picking / 
harvesting or shelling green soybeans in the pods. However 
it only asks a question about this machinery.
 Source: Bentley Historical Library, University of 
Michigan, Ann Arbor. J.H. Kellogg Collection, Box 2, 
Correspondence.

2395. Harijan. 1935. More about soya beans. 3(46):366-68. 
Dec. 28. [1 ref]
• Summary: Mahadev Desai introduces the article by stating, 
“A friend who is now in America has brought together the 
following article information about soya beans collected 
by him from books and various institutions.” Much of the 
information apparently came from the Bureau of Home 
Economics, Washington, DC. Under the subtitle “Soybean 
and soybean products for table use,” it discusses the 
nutritional composition of soybeans, green soybeans and 
their varieties (including Hahto and Easy Cook [Easycook], 
with 3 recipes including ones for salted soya beans [soy 
nuts], and whole dry soya beans used in soup), soybean 
sprouts, soybean fl our, soya bean sauce, soya bean milk, 
and soya bean cheese (to fu). Details of how each food is 
prepared are also given. Continued in Harijan on 4 Jan. 1936. 
Address: India.

2396. Eaton, Scott V. 1935. Effects of sulphur defi ciency on 
the growth and metabolism of the soy bean. Transactions of 
the Illinois State Academy of Science 28(2):88. Dec. [38 ref]
• Summary: This issue is titled “Papers Presented in the 
Twenty-eighth Annual Meeting, Bloomington, Illinois, May 
3 and 4, 1935.” This paper is among the “Papers in Botany” 
on page 88. At the end of this abstract we read:
 “Summarizing, the main symptoms of sulphur 
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defi ciency in the soy bean are: the yellow-green color of the 
leaves, the smaller leafl ets, and the thinner stems. The tops 
are stunted more than the roots. The upper leaves become 
yellow fi rst. These symptoms are probably due both to the 
lack of sulphur and to poor nitrate assimilation, which results 
from the low reducase [sic, reductase?] content of the minus-
sulphur plants. Because of poor nitrate assimilation, starch 
and nitrates pile up in the sulphur-defi cient plants and the 
accumulation of starch is correlated with harder stems. The 
minus-sulphur plants are high in the soluble forms of organic 
nitrogen. This is due mainly to proteolysis and is important 
in the stem elongation of these plants.” Address: Univ. of 
Chicago, Chicago, Illinois.

2397. Glidden Co. (The). 1935. Annual report to the 
shareholders, for the year ended Oct. 31, 1935. Cleveland, 
Ohio.
• Summary: In 1935, net profi ts were $2,645,590 after 
interest, depreciation and taxes–up 73% over 1934. The 
Company’s modern Soya Bean Oil extraction plant in 
Chicago, along with the Lecithin and Soya-Protein plants 
“were completely destroyed by a disastrous explosion on 
October 7, 1935. Fortunately the buildings and equipment 
were well covered by insurance and full settlement, not only 
for loss by explosion but for Use and Occupancy, has been 
received. Reconstruction of the various units comprising 
these new enterprises is now under way and will be pushed 
to completion as rapidly as possible. It is the belief of the 
management that the new plants will be in operation early 
in the Spring so that the company can take advantage of 
the opportunities afforded by the present large crop of Soya 
Beans.”
 Note: This is the earliest English-language document 
seen (Dec. 2020) that contains the term “Soya-Protein” 
(or “soya-proteins”), regardless of capitalization. Address: 
Cleveland, Ohio.

2398. Hilton, J.H.; Hauge, S.M.; Wilbur, J.W. 1935. The 
vitamin A activity of butter produced by cows fed alfalfa 
hay and soybean hay cut in different stages of maturity. J. of 
Dairy Science 18(12):795-800. Dec. [10 ref]
• Summary: “Comparisons were made of the vitamin A 
value of artifi cially dried and fi eld cured alfalfa and soybean 
hay, cut at two different stages of maturity.” “Alfalfa plants 
contain greater vitamin A potency than do soybean plants.” 
Address: Dep. of Dairy Husbandry and Research Chemical 
Lab., Purdue Univ. Agric. Exp. Station, Lafayette, Indiana.

2399. Kajizuka, Susumu. 1935. The nutritive value of 
soybean oil treated with methanol. J. of the Society of 
Chemical Industry, Japan 38(12):746B. Dec. Supplemental 
binding to Kogyo Kagaku Zasshi. [Eng]
• Summary: Extraction of the oil with methanol plus 
petroleum benzine gave a slightly greater nitrogen than 

extraction with benzine alone. No decrease in viscosity 
was observed and the vitamin A content of the oil was not 
suffi cient for normal rat growth. After methylation at 20ºC, 
nitrogen is less than that of the original. No ill-effects were 
noted on feeding oils containing 0.67% and 6.7% methanol. 
Address: Tokyo Imperial Industrial Inst., Hatagaya, Shibuya-
ku, Tokyo, Japan.

2400. Kajizuka, Susumu. 1935. The nutritive value of 
soybean powder treated with methanol. J. of the Society of 
Chemical Industry, Japan 38(12):745B. Dec. Supplemental 
binding to Kogyo Kagaku Zasshi. [Eng]
• Summary: The nutritive value of the powder treated with 
methanol and petroleum benzine was greater than that 
treated with benzine alone. No methanol nor any increase 
in methoxy groups could be detected in the product. No 
physiological effects were noted in rats on diets containing 
0.1% and 1% of methanol. Address: Tokyo Imperial 
Industrial Inst., Hatagaya, Shibuya-ku, Tokyo.

2401. McCoy, Richard H.; Meyer, C.E.; Rose, William C. 
1935. Feeding experiments with mixtures of highly purifi ed 
amino acids. VIII. Isolation and identifi cation of a new 
essential amino acid. J. of Biological Chemistry 112(1):283-
302. Dec. [15 ref]
• Summary: From the early 1920s to 1936, there were 
numerous unsuccessful attempts to relate the quality of a 
protein to its amino acid content. In 1936, the isolation in 
Rose’s laboratory of the amino acid that was later called 
threonine brought this period of uncertainty to a close; it then 
became possible to replace protein completely with mixtures 
of pure amino acids. In the paper the authors conclude: “A 
hitherto unknown growth essential has been isolated in pure, 
crystalline form, and identifi ed as one of the four optically 
isomeric -amino-Beta-hydroxy-n-butyric acids." Address: 
Lab. of Physiological Chemistry, Univ. of Illinois, Urbana.

2402. Zlatarov, Asen. 1935. Soiata [Soya]. Izvestiia na 
Direktsiyata za Zakupuvane i Iznos na Zarneni Hrani 
(Bulletin of the Board of Directors for Buying and Exporting 
Cereals and Beans) 1(23):415-18. Dec. [Bul]*
Address: Bulgaria.

2403. Zlatarov, Asen. 1935. Soiata–edna hrana na badeshteto 
[Soya: A food of the future]. Semeina Beseda (Family Talk 
newspaper) 3(24):1. Dec. (Akatsia Publishing House). A 
featured editorial article, abridged from his 1929 introduction 
to Kalcheva’s book, Soya–A Food of the Future. [Bul]*
Address: Bulgaria.

2404. Boots, J.L. 1935-1937. A preliminary study of the diet 
and customs of the Korean people. J. of Severance Union 
Medical College (Seoul, Korea) 3:35. *
Address: Severance Union Medical College, Seoul, Korea.



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    973

© Copyright Soyinfo Center 2021

2405. Akker, W. van den. 1935. Kedeleemelk voor 
Kindervoeding [Soy milk for infant feeding]. Bull. Hyg. Org. 
DVG 21:1. [Dut]*
• Summary: This is the earliest Dutch-language document 
seen (Aug. 2013) that uses the term kedeleemelk to refer to 
soymilk.

2406. Bulletin of the Research Institute for Leguminous 
Grain Crops (Moscow). 1935. [Researches in agricultural 
chemistry and biochemistry of soya beans]. 4:72. [Rus; eng]*
• Summary: This publication consists of articles by different 
authors on the studies effected in chemical and biochemical 
research on soya bean.

2407. Guberniev, M.A.; Tovarnitskii, V.I. 1935. [Content 
of essential amino acids in proteins from different varieties 
of soybeans]. Trudy Vsesoyuznogo Instituta Zernobobov. 
Kuljtur 4:75-85. (Chem. Abst. 31:7944). [Rus]*

2408. Holt, L.E., Jr.; Tidwell, H.C.; Kirk, C.M.; Cross, D.M.; 
Neale, S. 1935. Studies in fat metabolism. J. of Pediatrics 
6:427-80. *

2409. Imperial Institute, Annual Report. 1935. Soya beans. *
• Summary: “In connection with an investigation into the 
possibilities of creating a market in the United Kingdom 
for Indian soya beans, three varieties of soya beans–viz.: 
Pusa White, Manchurian and Punjab White–were received 
through the Indian Trade Commissioner and were found to 
contain respectively 16.2, 18.8 and 15.6 per cent. of oil. The 
oils were on the whole of normal character and the residual 
meals contained satisfactory amounts of protein. All three 
varieties would be readily saleable in the United Kingdom, 
the Manchurian type commanding a slightly higher price 
than the others on account of its higher oil content.”

2410. Iwamura, Iwao. 1935. Miso no eiyô-ka ni taisuru 
kenkyû. II. Kome no tanpakushitsu ni taisuru miso no 
tanpakushitsu no hosoku-teki kachi ni oyobosu shisuchin no 
eikyô [Research on the nutritional value of miso. II. Effect 
of cystine on the supplementary value of miso protein for 
rice protein]. Ryoshoku Kenkyu (J. of the Institute of Dietary 
Science) No. 105. p. 151-58. [7 ref. Jap]
• Summary: The amount of cystine in 100 gm of fresh miso 
was: Shiromiso (sweet white miso) 64.2-67.2 mg, Yedomiso 
45.4-85.6 mg, Sendai miso 50.9-86.6 mg, and Hatcho miso 
93.4-103.2 mg.

2411. McCance, Robert Alexander; Widdowson, Elsie 
May. 1935. Phytin in human nutrition. Biochemical Journal 
29:2694-99. *
Address: 1. M.A., PhD., M.D., F.R.C.P., Prof. of 
Experimental Medicine, Univ. of Cambridge; 2. DSc, PhD.

2412. Bragg, Paul C. 1935. Paul C. Bragg’s personal health 
food cook book and menus. Burbank, California: Published 
by the author. Printed by Aetna Printing Co., Los Angeles. 
201 p. No index. 24 cm.
• Summary: The Introduction to Chapter 22, titled “Meat 
substitutes or main dishes” states (p. 112): “Variety is the 
spice of life... Many people can live a vigorous, active, 
healthful life on a strictly vegetable diet, particularly those 
who are not engaged in a hard mental occupation. Even 
then, vegetable proteins, such as soy beans and nuts, can 
be substituted for meat. To take the place of meat there are 
the vegetables rich in protein–peas, soy beans, lima beans, 
kidney beans, Mexican beans, and lentils, and there are on 
the market many meat substitutes made of nuts and grains. 
The Battle Creek Sanitarium [Michigan] product, ‘Protose,’ 
is available at most fancy grocers and health-food stores. 
‘Savita’ is a seasoning which gives a delicious meat-like 
fl avor to all vegetable cooking. ‘Vegex’ is a product similar 
to ‘Savita,’...
 “The vegetable diet is a very alkaline diet, and should be 
used three or four times a week by everyone. Vegetable foods 
are porous, furnish bulkage to the intestines, and enrich the 
body with valuable organic minerals that are very necessary 
to maintaining perfect health.
 “Soy beans are a marvelous source of vegetable protein, 
and should be fed to the family several times a week, and 
they furnish a rich source of energy-building food. They 
can be soaked over night, and then baked in tomato sauce, 
with a small amount of onion and chopped mushrooms. 
The soy bean is a food that the American public has not yet 
cultivated.” Surprisingly, neither this chapter nor this books 
contains any soy bean recipes! However Vegetable shop suey 
(p. 116) is served with Savita Gravy or Soy sauce.
 Bragg urges his readers to eat “real, natural, live food” 
(including whole wheat bread–the staff of life) to eat simply 
with a small number of foods at each meal, only when 
hungry. Do not worry about combining foods. Avoid white 
sugar, coffee and tea, salt, seasonings and spices, aluminum 
cooking ware, alcohol, preservatives, dyes, and white fl our. 
He believes that eating meat (rare and unfried), fi sh, and eggs 
are important for building perfect health. Note 1. The 1930 
edition of this book contained no recipes using meat or dairy 
products.
 Chapter 11 acknowledges the use of recipes and 
suggestions from several health food writers and men in 
the fi eld of Natural Living: (1) Dr. John T. and Mrs. Vera 
Richter, the leaders of the Raw Food movement in the West. 
(2) Dr. Philip M. Lovell, distinguished editor of the most 
widely read health column in the world, the Care of the Body 
section of the Los Angeles Times [Sunday Magazine. Note 2. 
The section contained many fascinating ads]. (3) Dr. Henry 
Lindlahr, the great pioneer Nature Doctor. (4) Otto Carque, 
chemist, research worker and crusader in the fi ght for natural 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    974

© Copyright Soyinfo Center 2021

foods. (5) Fannie Merritt Farmer’s The Boston Cooking 
School Cook Book.
 The last three pages each contain a full-page ad for mail-
order products available from Bragg at Box 428, Burbank, 
California: (1) Bragg Dextronized [sic, Dextrinized] 
(Toasted) Meal with Wheat Germ will keep your energy 
high and your weight right. 60 cents for a 2 lb. box. (2) 
“Drink health.” An illustration shows a hand-turned Live 
Food Juicer. Also mentions a large new book titled Health 
Cocktails, by Paul C. Bragg, “nationally famous Health 
Lecturer.” The book “is full of live juice treats.” Send $5.95 
for both, postpaid to Live Food Products Co., Box 428, 
Burbank, California. (3) O.K. Lax is a marvelous laxative 
for relief of constipation and cleansing agent for internal 
sanitation. 50 cents for one package. Address: P.O. Box 428, 
Burbank, California.

2413. Burkill, I.H. 1935. A dictionary of the economic 
products of the Malay Peninsula. 2 vols. Published for the 
Malay Government by Crown Agents, London. 2,400 p. See 
p. 1080-86.
• Summary: These two densely-written volumes might be 
described as updates to the works of Sir George Watt. In 
the Malay peninsula, the soy bean is generally known as 
Kachang bulu rimau or Kachang jepun [the Japan bean]. In 
Java it is called Kachang kedele, Dele, Gadele, Dekeman, or 
Dekenan; in Sundanese, Kachang bulu, Kachang jepun, or 
Kedele; in Sumatra, Kachang rimau or Kachang ramang; 
and in Siam, Tua luang or Tua praluang [accents are 
included by Burkill].
 “The word ‘soy’ came from a Japanese name for this 
plant, through the Dutch, who made it [the word ‘soy’] 
known to Europeans. The fi rst account was a result of the 
residence of their embassy surgeon, Kaempfer, in Japan, 
in 1691 and 1692; the second of the long service of their 
merchant, his contemporary, Rumpf, in Amboina.”
 The soy bean “is frequently cultivated in Siam, and 
seems to be a familiar plant in Kelantan [a state of Malaysia 
bounded on the north by Thailand]. Repeated experiments 
have been made with it elsewhere in Malaya; the Chinese, 
indeed, continually make them, usually without success, their 
failure being conspicuous when any available seed is used, 
instead of seed of races known to stand more or less tropical 
conditions. In 1918 advantage was taken of experiments 
in the Philippine Islands, to try, in Singapore, races which 
succeeded there and grew well. Races from the warmer parts 
of the United States were on trial in Selangor [Malaysia] in 
1922. In 1924 a Chinese race was successfully grown by 
settlers in villages in the southern parts of Pahang [a state of 
Malaysia, bounded on the north by Kelantan and Trengganu].
 “The soy bean has long been cultivated in Java, and in 
recent times this cultivation has become almost universal 
except at the western end of the island, where the climate is 
most uniformly humid. Probably it came to Java from India, 

for the name by which it is most known is Tamil and the seed 
is fl attened as are North Indian races, while the Manchurian 
races have round seeds.”
 Note: Roxburgh (1832), in discussing the earliest known 
date for cultivation of soybeans in India states: “Reared 
in the Honourable Company’s Botanic garden [across the 
Hooghly / Hugli River from Calcutta] from seeds received 
from the Moluccas [in today’s Indonesia] in 1798.
 “In Java a soy crop immediately follows rice, and this 
was the rotation apparently which Spring found the Chinese 
to use in Pahang.”
 The seed of the soy bean is rich source of nutrients. 
It “replaces meat very largely among the Chinese; and as 
rations for Japanese troops has played a large part.” Because 
the ripe seed contains little or no starch, it is widely used in 
diabetic diets. “A kind of artifi cial milk can be made from 
the seed, and is in common use in Japan and China... This 
milk has only three-quarters of the full nutritive value of 
cow’s milk.” Soy-bean coffee, made from roasted soy beans, 
“is sold regularly in Japan, and into the coffee can be put 
soy-bean milk. The Chinese germinate the beans and eat the 
seedlings.
 Legumin, or vegetable casein is best made commercially 
from defatted soy beans. The casein is precipitated from the 
milky fl uid [soy-bean milk] by calcium sulphate. “The liquor 
is strained through muslin, and the precipitate treated with 
soda lye, which dissolves the casein; fi ltering gets rid of the 
impurities and acetic acid precipitates the casein from the 
fi ltrate in a more or less pure state. This casein is fi t for use in 
all the industrial processes for which casein from cow’s milk 
is used.”
 Soy beans can also be fermented to make témpé or 
“fl avourings used in small quantities to make uninteresting 
dishes appetizing... Témpé is a food product made in Java 
from soy beans. It occupies a very important place in the 
diets of those who live in central and east Java.” Detailed 
descriptions are given of two methods of preparation. (1) 
Initially, the seeds are parboiled then left soaking in water 
for 2-3 days. The “mush” [sic, cooked beans] is spread 
upon frames in fl at cakes and inoculated with the fungus 
Aspergillus oryzae by the addition of some of the previous 
preparation. The cakes are wrapped in banana leaves; (2) 
This method requires greater care and time. “Meanwhile, 
a preparation of the fungus has been made in a somewhat 
elaborate manner, as follows: a portion of an older 
preparation is wrapped in a rather young teak leaf freely 
punctured with holes; this preparation is allowed to dry for 
two days, during which the fungus spreads to the teak leaf. 
Next, the soy-kernel mush [sic, the cooked soybeans] being 
ready, the teak leaf is emptied of its contents and sprinkled 
over the mush in order to convey the fungus. The mush is 
now put up in packets in banana leaves, heaped together, and 
covered up for twenty-four hours, after which it is exposed 
again to the air and cooled; the packets are then ready for 
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sale.” Note: This is the second English-language work to 
contain information about tempeh.
 “The Chinese, throughout their own country and 
those domiciled in Malaysia, make a yet greater variety of 
preparations. Chief among these is teou-fu [tofu, usually 
precipitated with imported calcium sulphate]. “The ‘teo-fu’ 
does not keep well in a moist state, but can be treated for 
preservation. First, the cakes are colored yellow by a solution 
of turmeric or Gardenia fl owers, then they are wrapped in 
cotton cloth and submitted to pressure. Thus made drier, they 
keep better. The use of this preparation is spreading.”
 The Chinese also make tao-cho and soy kechap (each 
fermented with an Aspergillus mould). K. Heyne describes 
how kechap is made in Java using black soy beans, hibiscus 
leaves, and Aspergillus oryzae mold. Finally the sauce is 
boiled with Arenga sugar, star anise, and other fl avourings 
until the solution is so thick that the salt begins to crystallize.
 Large amounts of soy-bean oil (“kachang oil” [perhaps 
soy sauce]) are imported to Malaya. “In the East [East 
Asia] it is used chiefl y as food, but has other uses such 
as lubricating, varnish-making, making printer’s inks, 
waterproof goods (Chinese umbrellas and lamps) and also 
for illumination. A process was patented 20 years ago 
for making artifi cial rubber, starting with soy oil. Note: 
Burkill was a British authority on the fl ora of southern and 
southeastern Asia.
 “Criminal use: The hairs on the pods seem to be capable 
of causing a certain amount of irritation within the digestive 
tract. Gimlette (Malay Poisons, ed. of 1929 p. 169) records 
a case of administration of them with food in a criminal 
attempt to poison. He calls them a substitute for bamboo 
hairs in such circumstances.
 “Joss-sticks: Ash of the stem, mixed with resin of 
Canarium, is said to make joss-sticks in Indo-China (Crevost 
and Lemarié, Cat. Prod. Indochine, 1917 p. 106).”

2414. Cooper, Lenna Frances; Hall, Margaret Allen. 1935. 
The new cookery. 12th ed. Battle Creek, Michigan: The 
Modern Medicine Publishing Co. 493 p. Illust. Index. 22 cm.
• Summary: A vegetarian cookbook.
 Poem facing the table of contents: “No fl ocks that roam 
the valley free,
 “To slaughter I condemn;
 “Taught by that Power that pities me,
 “I learn to pity them;
 “But from the mountain’s grassy side,
 “A guiltless feast I bring;
 “A scrip [small bag] with herbs and fruits supplied,
 “And water from the spring!”
 - Oliver Goldsmith [1728-1774, Ireland]
 Soy-related recipes include: Soy bean muffi ns (p. 72, 
with 1 cup soy bean fl our).
 Gluten- and bran-related recipes include: Scotch bran 
brose (p. 50, with 1 cup Sterilized bran. Note: Webster’s 

Dictionary defi nes brose {a term fi rst used in 1515} as “a 
chiefl y Scottish dish made with a boiling liquid and meal”). 
Gluten mush (p. 51, with 20% gluten meal). Granola fruit 
mush (p. 52). Bran and Zo mush (p. 52, with 1 cup each 
Sterilized Bran and Zo–a body-building, ready cooked cereal 
breakfast food). Branola (p. 52, with 1 cup Branola). Gluten 
bread (p. 65). Bran griddle cakes (p. 74). Gluten griddle 
cakes (p. 75). Gluten puffs (p. 87, with 40% gluten fl our). 
Gluten bran puffs (p. 87-88; If used by diabetic patients, 
Diabetic Bran should be used).
 Note: Webster’s Dictionary defi nes Chautauqua 
(pronounced shuh-TAW-kwuh; a word fi rst used in this way 
in 1873, after a lake in western New York) as: “an institution 
that fl ourished in the late 19th and early 20th centuries 
providing popular education combined with entertainment 
in the form of lectures, concerts, and plays often presented 
outdoors or in a tent.” Address: 1. Food Director, Univ. of 
Michigan; formerly Dean of Home Economics, Battle Creek 
College; formerly, Head Dietitian, Battle Creek Sanitarium. 
Supervising Dietitian, United States Army (1918-1919); 2. 
Consulting Dietitian and Lecturer on Dietetics, Battle Creek 
Sanitarium and Chautauqua Lecturer.

2415. Crespí, Luis. 1935. La soja y su cultivo en España 
[The soybean and its cultivation in Spain]. Spain. 32 p. 
Series: Catechisms for Farmers and Cattlemen/Stock-
Farmers (Catechismos del Agricultor y del Ganadero). 17 
cm. [Spa]
• Summary: Contents: I: Cultivation of the soybean (la 
soja; p. 3-18): 1. Description of the plant. 2. Origin of the 
soybean. 3. Varieties of soybeans (Variedades de sojas): 
Early maturing, semi-late, late. 4. Needs of the soybean: In 
water, in soil, in fertilizer. Fixation of nitrogen from the air 
in soybeans. 6. Place in the rotation. 7. Preparatory work. 
8. Planting: Carrying out the sowing, the necessary seeds, 
depth of planting. 9. The seeds sprout. 10. Cultural care. 11. 
Maturity. 12. Diseases (enfermedades). 13. Harvest: As a 
forage plant, as a producer of seeds. 14. Yield.
 II: Applications of the soybean (p. 19-28). 1. 
Composition of the plant: Composition of soybean forage, 
composition of the seeds, composition of the straw (la paja). 
2. The soybean in the feeding of animals: As a forage plant, 
as a plant that produces seeds, soybean cakes (tortas de 
soja), soybean straw. 3. The soybean as a human food. 4. 
Industrial products from the soybean (from the oil: paints 
and varnishes, soap). 5. The soybean as a fertilizer.
 III: Geographic distribution: 1. Worldwide cultivation of 
the soybean. 2. The soybean in Spain.
 The soybean as a human food (p. 27): The seed is rich 
in protein. Whole soybeans (Semillas de soja) can be used 
like French beans and peas, mature and dry, and toasted 
like peanuts. The fi rst two leaves of very small soybean 
plants (Plantitas de soja) can be used in salads or cooked. 
Soy fl our can be used in bread, pastries, biscuits, or diabetic 
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diets. Condiments, widely used in China and Japan, include 
natto, miso, tou-chiang, and shoyu. One can make soymilk 
(leche de soya), and use it to make soy cheeses (quesos de 
soja). The seeds of certain varieties can be roasted to make 
substitutes for cocoa or coffee.
 Soybean cultivation worldwide (p. 29-30): In France, 
starting in 1880, the house of Vilmorin, started selling the 
variety Etampes. Also in 1880, the soybean was cultivated in 
Portugal in the Botanical Garden at Coimbra (in west central 
Portugal).
 “The soybean in Spain (p. 30): Thirty fi ve years 
ago [i.e. in 1900] my father tried cultivating soybeans in 
Pontevedra. [Note: Pontevedra is a province and city in 
the northeast corner of Spain, just north of Portugal, on the 
coast of the Atlantic Ocean. The city is near the mouth of the 
Ria de Pontevedra, at about 42.4º north latitude]. For two 
consecutive years, and using seeds of the variety Etampes 
from the House of Vilmorin seedsmen, he obtained identical 
results: excellent vegetation, but a small yield of seeds 
because the plants failed to fully mature.
 “More than thirty years ago [i.e. before 1905], the count 
of San Bernardo tried growing the soybean, with excellent 
results, on his estate “El Alamillo,” at Ecija (near Seville, 
Spain).
 “In 1910 the soybean was cultivated by Mr. Noriega in 
Jerez (near Cádiz {Cadiz}, Spain), and the results obtained 
seem to indicate that the harvest was of medium size due 
to the poor condition of the seeds; but the plant responded 
brilliantly, showing healthy growth and resistance to the 
drought.
 “In 1917 the ambassador of Spain stationed in Shanghai 
forwarded to the Commercial Information Center of the 
Spanish Secretary of State three varieties of soybean seeds: 
small black, yellow, and green. These seeds were very 
probably used in cultural trials, even though we do not know 
the results that were obtained. In the same year Mr. Juan 
Abril reported in the periodical Revista Ibérica [Iberian 
Review] of his successful soybean trials conducted in Tortosa 
(in Tarragona province [in northeastern Spain]).
 “Finally, during the years 1914 and 1915, Mr. Santiago 
F. Valderrama, the brigadier general from Artillería 
[Artelleria], conducted soybean cultural trials in Montilla (in 
Córdoba / Cordova province).
 “To his cultivation and enthusiastic encouragement of 
the cultivation of this plant in Spain, we owe the photograph 
on the cover of this little instruction book. It shows the top of 
a mature soybean plant grown by him in Montilla. Two more 
generations of soybean plants were cultivated in the same 
locality.”
 Illustrations (line drawings) show: (1) Leaves of the 
soybean and the common bean (judía = Phaseolus vulgaris) 
(p. 4). (2) Flowers of the soybean and the common bean. 
(3) A soybean stem, with 3 leaves and 2 pods; an opened 
soybean pod showing 3 seeds (p. 5). (4) An uprooted 

soybean plant, showing nodules on the roots, and abundant 
pods (p. 12). (5) Comparison of two soybean plants, with 
and without nodules. The one with nodules is larger and has 
many more and larger pods (p. 13).
 Note: This is the earliest document seen (April 2015) 
concerning soybeans in Portugal, or the cultivation of 
soybeans in Portugal. This document contains the earliest 
date seen for soybeans in Portugal, or the cultivation of 
soybeans in Portugal (1880 at the botanical garden in 
Coimbra). The source of these soybeans is unknown. 
Address: Catedratico de Agricultura de Instituto-Escuela, 
Spain.

2416. Dittes, Frances L. 1935. The biological availability of 
cystine found in soybean cheese. George Peabody College 
for Teachers, Abstract of Contribution to Education No. 165. 
36 p. Summary of PhD thesis, Dep. of Home Economics. [38 
ref]
• Summary: Contents: 1. Introduction: Brief historical 
sketch of previous research on the soybean, the problem. 2. 
Experimental: General method, basal diet, materials used. 3. 
Discussion. 4. Summary and conclusions.
 Contains many tables, most related to the growth of 
rats. Figures show (1) Average weight gain curves of rats 
receiving diets containing 18, 12 and 9 per cent soybean 
curd as the sole source of protein plus different amounts of 
cystine. (2) Average weight gain curves of rats receiving 
diets containing 18 per cent casein; 9, 12, 18, 24, and 30 per 
cent soybean curd as the sole source of protein. Address: 
Ph.D., Madison, Tennessee.

2417. Dittes, Frances Linda. 1935. The biological availability 
of cystine found in soybean cheese. PhD thesis, George 
Peabody College for Teachers. xiv + 18 p. In: Doctoral 
Dissertations Accepted by American Universities, 1936. [38 
ref]
• Summary: This is an 18-page abstract of her 50-page thesis 
about tofu nutrition. The experiments were done using rats 
[which we now know–because they are covered with hair–
have a much greater need for the two limiting amino acids in 
tofu; methionine & cystine]. The main focus was on the need 
of rats for cystine.
 Contents: 1. Introduction: Brief historical sketch 
of previous research on the soybean. The problem. 2. 
Experimental: general method, basal diet, materials used. 3. 
Discussion. 4. Summary and conclusions. Bibliography.
 The Introduction begins: “The present knowledge of the 
biological value of proteins reveals the need of experimental 
evidence on the quantitative nutritional relationship of amino 
acids in natural foods, the amino acid defi ciencies of proteins 
occurring in natural foods, and the supplementing value 
of one protein for another. Such information is important 
in indicating which combinations of foods will approach 
more nearly the amino acid mixture necessary for the daily 
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requirements of maintenance and growth in the living 
organism.
 “Although the soybean (glycine hispida or Soja max) 
has long been used in the Chinese dietary (1), the Occident 
is now awakening to the potential utility of this legume as an 
economic food source of valuable protein, fat, and minerals. 
A general review of the voluminous literature on the soybean 
and its culture showed that the soybean was introduced into 
the United States from the Orient as early as 1804, but until 
1917 it was largely a forage crop. Much of the research on 
the soybean was done from the standpoint of improving 
stock rations. The results of investigations made shortly 
before and during the World War placed new emphasis upon 
the value of the soybean as human food, which developed 
industries in certain sections of the United States for the 
manufacture of various soybean food products...” Address: 
Dep. of Home Economics, George Peabody College for 
Teachers, Nashville, Tennessee.

2418. Elsner, Horst. 1935. Tollens-Elsner Kurzes Handbuch 
der Kohlenhydrate. 4 vollig neubearbeitete aufl . Von 
Dr. Horst Elsner [Tollens-Elsner short handbook of the 
carbohydrates. 4th ed. Completely revised by Dr. Horst 
Elsner]. Leipzig, Germany: Johann Ambrosius Barth. xxii + 
627 p. Illust. Index. 24 cm. [180+* ref. Ger]
• Summary: Contents: 1. General. 2. Monosaccharides. 4. 
Anhydrides. 5. Polysaccharides. Abbreviations. Journal name 
abbreviations. Bibliography of major books and handbooks.
 Soy-related sections include: Raffi nose (p. 52, 502-03), 
stachyose (p. 509), mannan (p. 594; a plant polysaccharide 
that is a polymer of the sugar mannose), and galactan (p. 
595-96).
 Note 1. Bernard Tollens lived 1841-1918.
 Note 2. On title page: “Published [in 1943] and 
distributed in the Public Interest by Authority of the 
Alien Property Custodian under License No. A-118. 
Photo-Lithoprint reproduction by Edwards Brothers, Inc., 
Publishers, Ann Arbor, Michigan.” Address: Dr., Berlin 
[Germany].

2419. Hayward, James W. 1935. The effect of the 
temperature of oil extraction upon the nutritive value of 
the protein of soybean oil meal. PhD thesis, University of 
Wisconsin. 37 p. In: Doctoral Dissertations Accepted by 
American Universities, 1935. *
Address: Univ. of Wisconsin.

2420. Ivanova, N. 1935. [Nutritive value of soybeans. 
Vitamin A, proteins and salt contents]. Voprosy Pitaniia 
(Problems of Nutrition) 4(4):135-42. (Chem. Abst. 
30(10):3537). [27 ref. Rus; eng]
• Summary: Feeding experiments indicated that the bean 
is so rich in vitamin A, and its proteins are of such high 
biological value, that the beans can serve as the sole source 

of vitamin A and protein for growing rats. The beans are poor 
in NaCl and calcium salts. Address: State Research Inst. of 
Nutrition, Odessa.

2421. Kloss, Jethro. 1935. Back to Eden. Takoma Park, 
DC: Published by the author. 189 p. Mimeographed. 28 cm. 
Staple-bound (not saddle stitched).
• Summary: This treasury of herbal lore and vegan cookbook 
(it uses no dairy products or eggs, replacing them with soy 
products) is one of the most creative and original sources of 
early soyfoods recipes, and one of the two earliest Seventh-
day Adventist cookbook to contain many soyfood recipes 
(see also Frances L. Dittes’ Food for Life published in the 
spring of 1935). The predecessor to the popular published 
edition of Back to Eden, it has a dark imitation leather cover 
and contains many Biblical passages. This book has no title 
page, copyright page, publication date, or table of contents. 
The fi rst page (verso) states: “Send orders for ‘Back to 
Eden’ to the author, Jethro Kloss, Takoma Park, Washington, 
D.C., U.S.A., when you cannot secure it from dealers 
in your locality. Special Notice: This book is now being 
revised. Some things may be eliminated, and many new 
things added. I have a regular experimenting outfi t, and I am 
experimenting all of the time. No doubt there will be many 
new recipes made from soy beans in the Revised book... 
This Revised edition will be printed in Regular Book Form. 
Just as this book is being closed up, another most excellent 
article has been perfected, a Soybean, Whole Wheat Noodle. 
Send all orders for this product to The Royal Cookie Co., 
Takoma Park, Washington, D.C... This book is now being 
copyrighted. All rights reserved.”
 Underneath the copyright notice, Doris Gardiner has 
written “Copyright Jethro Kloss 1935.” She does not recall 
where she got that information. No publisher is listed. 
Note: Takoma Park is now in Maryland, 6 miles north of 
Washington, DC.
 This book is largely about herbs and natural healing. It 
contains many Biblical quotes.
 Soy-related recipes include: Unleavened bread (with 
soy bean meal, p. 94). Gems (with soy bean fl our). Soy bean 
bread (5:1 whole wheat fl our to boiled soy bean meal, p. 
97). Soy bean buns or cinnamon rolls (with soybean meal 
and soybean milk, p. 98). Soy bean cheese (fermented, with 
raw peanut butter, soy bean milk, and tomato puree, p. 104). 
Nut cheese No. 1 and 2 (made with raw peanut butter, water, 
and salt, p. 105. Can be made from different nuts; tastes 
like cream cheese made from whole milk). Ice cream (made 
with soy bean milk, dextro sugar, corn starch, and crushed 
fruits to taste, p. 105). Malted nut cream. Nut milk (with raw 
peanut butter and Soothe-a-lac {made with cocoa fat}). Soy 
bean milk (p. 106). Buttermilk (made from soy bean milk, p. 
106). Malted nuts (with raw peanut meal), non-dairy butters 
(with ground peanuts and cocoa fat, p. 107). Nut sauce (made 
from Vegetarian meat). Peanut butter No. 4. Nayonnaise 
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(with peanut butter and vegetable oil, p. 108). Canned soy 
beans (using soybeans sprouted about half an inch, p. 111). 
Soy beans and rice (using sprouted soy beans, p. 112).
 How to sprout soy beans, lentils, and grains (p. 112). 
“Cover 1 pint of soy beans with water and let stand over 
night. Pour off water. Keep them moist. Rewash daily and 
keep moist for approximately three days until well sprouted. 
Allow to stand until sprouts are about ½ inch long. Lentils do 
not take as long as soy beans.
 “Sprouting of any bean or pea turns the protein into 
peptogen to a very great extent and the starch into dextrose 
or maltose and the sprouts are very high in vitamines,...”
 Original meat #1 and #2 (using gluten and peanuts, p. 
112). Granola #3 (with only whole wheat fl our and soy bean 
fl our, p. 116). Soybean coffee (p. 118). Note that Kloss has 
no recipes using whole dry soybeans in an unprocessed or 
unsprouted form.
 “Loma Linda Food Company, Loma Linda, California, 
Manufacturer of Health Foods,” has an ad on p. 189. They 
list their products, but no soy products are mentioned. 
Nature’s Original Food Co. in Muirkirk, Maryland, is listed 
on pages 196 and 198. They make or sell strictly vegetarian 
pure health foods, incl. “Fine grade soy bean fl our.”
 One interesting section is titled “Aluminum utensils 
for cooking purposes” (p. 80-84); Kloss strongly advises 
against their use, presenting much convincing but anecdotal 
evidence describing health problems that both he and other 
people have had after using aluminum cooking utensils. For 
example, Kloss bought a tea kettle which was constantly 
standing on the stove with some water in it. He would 
drink 2-3 cups of this water each morning, then some more 
about an hour before dinner. He developed terrible bowel 
trouble. He tried all kinds of remedies but nothing worked. 
The conditions grew steadily worse until fi nally he said to 
his wife, “Unless something helps me, I will surely die.” 
One day he described his condition to a man, and the man 
said that the symptoms were similar to those that aluminum 
poison would cause. He began to research the subject by 
reading various books and found that “every one who had 
any practical experience in it condemned aluminum cooking 
utensils.” Yet Kloss does not say that when he stopped using 
aluminum utensils his health problems disappeared. Kloss 
then includes a 3-page statement by Dr. Chas. T. Betts of 
Toledo, Ohio, on the dangers of using aluminum cooking 
utensils. Dr. Betts became very ill soon after his family 
began using aluminum cooking utensils. He too investigated 
the subject in depth and regained his health within 8 weeks 
after he stopped using aluminum cooking utensils. He has 
enjoyed good health for the past 17 years. While studying 
the subject in Washington, DC. he found that the U.S. 
government had made a thorough investigation of the matter 
from 1920 to 1925. The Federal Trade Commission Docket 
540 contained more than 4,000 pages of closely typewritten 
testimony from 158 witnesses during the 5 years, after which 

an offi cial report was made by Edward M. Averill. “Many 
of the witnesses above mentioned were professors, deans, 
biologists, and toxicologists from many colleges, some 
of which are the highest schools of learning in America.” 
Averill’s report noted. “The evidence in this record does 
not prove that they are harmless... It does prove that there 
are substantial grounds upon which to predicate an honest 
opinion that they are harmful.”
 Doris Gardiner notes (Oct. 1990) that “in the revised 
1939 edition of Back to Eden, Jethro Kloss eliminated many 
Biblical texts. He didn’t want to turn off anyone that was 
not religious. He wanted to help everyone.” Kloss moved 
to Brooke, Virginia, in 1920. From there, in the early 1930s 
(by Sept. 1932), he and his family moved to Takoma Park. 
Address: Takoma Park, DC.

2422. Kung, Lan-Chen; Fang, Wen-Yuen. 1935. A 
preliminary report on the nitrogen metabolism of preschool 
children. Chinese J. of Physiology 9(4):375-81. [6 ref. Eng; 
chi]
• Summary: In China, there is no good substitute for breast 
milk after feeding. Both parts of this two-part experiment 
compared “the effi ciency of the protein from cow’s milk and 
soybean milk when used in a controlled diet of preschool 
children...” using the nitrogen balance method.
 Experiment 1 was conducted on two healthy boys, age 
4-5 years, for 16 days. One boy drank 3-4 cups of modifi ed 
soybean milk a day; the formula for the milk is given.
 Experiment 2 was conducted on two healthy girls, age 
3-4 years. “They were given a controlled mixed diet for 33 
days divided into 3 periods, supplemented with soybean milk 
for the fi rst and third periods and cow’s milk for the second 
period.”
 No marked difference could be observed in the protein 
utilization in either experiment. The same result was reported 
by Tso, Yee, and Chen in 1928 for infants.
 Note: This study is summarized in Experiment Station 
Record 76:273 (1937). Address: Dep. of Home Economics, 
Yenching Univ., Peiping [China].

2423. Ma, Wen-chao; Ni, Yin-yuan; Kao, Hsieh-ch’ing. 
1935. A comfortable and spontaneous cure of the opium 
habit by means of a lecithin diet. Transactions of the Far 
Eastern Association of Tropical Medicine 2:381-387. Ninth 
Congress. Held 2-8 Oct. 1934, Nanking, China. [5 ref]
• Summary: Administration of 20-30 gm of “soy bean 
lecithin” orally 3 times daily after meals gave opium smokers 
a comfortable and spontaneous cure of their addiction. There 
were no withdrawal symptoms.
 Note: This is an early scientifi c study concerning the 
use of lecithin therapeutically or medicinally. Address: 
Antiopium Hospital, Municipality of Nanking, China.

2424. Obergard, I.A.; Khaletzkaya, E.G. 1935. [Use 
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of soybeans in confectionery. VI. Simplifi ed method 
for roasting soybeans with sugar]. Trudy Nauchno-
Issledovatel’skogo Instituta Pishchevoi Promyshlennosti 
(Proceedings of the Institute for Scientifi c Research in 
the Food Industry, Leningrad) 2(2):50-55. (Chem. Abst. 
30:5673-74). [Rus]*

2425. Schellong, Fritz; Kaestner, Madeline. 1935. Die 
Verwendung der Sojabohne in der Heilkost: Ein Kochbuch 
fuer Aerzte und Kranke [The use of soybeans in therapeutic 
diets: A cookbook for doctors and those on poor health]. 
Leipzig and Dresden, Germany: Steinkopff. 40 p. [12 ref. 
Ger]
Address: 1. Vorstand des Oeffentlichen Krankenhauses 
Speyershof, Heidelberg, Germany; 2. Diaetkuechenleiterin.

2426. Schellong, F. 1935. Sojabrot und Sojamehl in der 
Behandlung der Zuckerkrankheit und der Fettsucht [Soy 
bread and soy fl our in the treatment of diabetes and obesity]. 
Verhandlungen der Deutschen Gesellschaft fuer Innere 
Medizin. p. 411-13. [Ger]
• Summary: Soy bread and soy fl our are effective in treating 
both ailments. The author developed a soya bread that was 
nearly fat free, low in carbohydrates and in calories, but 
which held together well and was satisfying and fi lling. He 
used a relatively large amount of water. Finally he found 
the right proportions: 5 parts defatted soy meal (entöltem 
Sojamehl), 1 part dry wheat gluten (Weizenkleber), 7.5 
parts water, plus a little yeast. The dough should be baked 
at relatively low temperature, about 180ºC. Soya bread 
contains about 65% water, 21% protein, 0.4% fat and only 
8% carbohydrates and only 122 calories. This ‘Soja-W-
Brot,’ made by the Kalzit-Brotfabrik in Speyer a. Rhein, 
is enjoyed by most patients. Address: Prof., Dr., Leiter des 
Krankenhauses Speyerershof in Heidelberg, Germany.

2427. van Veen, A.G. 1935. Het B-1 gehalte van 
voedingsmiddelen [The vitamin B-1 content of foods]. 
Geneeskundig Tijdschrift voor Nederlandsch Indie 
75(25):2050-64. [25 ref. Dut; eng]
• Summary: The vitamin B-1 (anti beri-beri) content in 
International Units of soybeans (sojaboonen or katjang 
kedelee; high), soy tempeh (tempe kedelee “prepared by 
means of fungi from soy-beans;” moderate), and tofu (tahoe; 
low) is given. Address: Geneeskundig Laboratorium, Batavia 
(Jakarta, Indonesia).

2428. Webster, James E.; Kiltz, Burton F. 1935. Oil and 
protein studies of Oklahoma grown soybeans. Proceedings of 
the Oklahoma Academy of Science 15:32-36.
• Summary: Analyses of the chemical composition of 19 
varieties of soybeans grown at Stillwater show that the oil 
content is low and the protein content high as compared with 
soybeans grown in other states. Since the iodine numbers 

are especially low, soybeans grown in Oklahoma should be 
classifi ed as semi-drying types.
 A given variety was found to vary considerably in 
protein content from one locality to another. Four varieties 
(Chiquita, Dixie, Virginia, and Laredo) were grown in two 
different places in Oklahoma (Craig Co. and Stillwater) 
in 1931. The protein content of the soybeans grown in 
Stillwater averaged about 4 percentage points higher than 
that of soybeans grown in Craig Co.
 Tables show: (1) Chemical analyses of Stillwater grown 
soybeans (Five year averages). The varieties are: Laredo, 
Pine Dell Perfection, Columbia, Morse, Wilson, Illini, 
Haberlandt, Dixie, Virginia, Pinpu, Old Dominion, Manchu, 
Hongkong. Percentages are expressed on a moisture-free 
basis. For each variety is given: Protein (range 43.41 to 
41.29). Oil (13.84 to 20.10). Iodine number of oil (range 
130.94 to 114.74).
 (2) Chemical analyses of Stillwater grown soybeans 
(Three or four year averages). The varieties are: A.K., 
Harbinsoy, Hollybrook, Chiquita, Arksoy, Peking, Herman, 
Percentages are expressed on a moisture-free basis. For each 
variety is given: Protein (range 44.36 to 41.96). Oil (15.93 to 
19.64). Iodine number of oil (range 124.35 to 112.30).
 (3) Annual variation in the chemical composition of 
the Illini variety at Stillwater, 1929-1932. Percentages are 
expressed on a moisture-free basis.
 (4) Comparison of Craig County and Stillwater grown 
soy beans (1931). Percentages are expressed on a moisture-
free basis. The varieties are Chiquita, Dixie, Virginia, Laredo 
plus averages.
 (5) Chemical analyses of Heavener grown soy beans 
(Three year results). Percentages are expressed on a 
moisture-free basis. The varieties are: Manchu, Chiquita, 
Illini, Haberlandt, Dixie, and Morse. For each is given the 
protein, oil, and iodine number. Address: Oklahoma Agric. 
Exp. Station, Stillwater.

2429. Battle Creek Food Co. 1935? Appetizing health food 
recipes and menus. Battle Creek, Michigan. 25 p. Undated. 
Illust. 15 x 17 cm.
• Summary: On the cover of this booklet is a 3-panel 
illustration of a family seated at the table enjoying a meal; 
the daughter is in the left panel, the wife and husband (with 
suit and necktie) in the center, and the young son (also in suit 
and tie) in the right panel. The booklet promotes and shows 
how to use the vegetarian food products made by Battle 
Creek Food Co.
 Contents: The story of Battle Creek Health Foods (and 
its free diet service). Where these recipes are triple tested 
(the company’s modern test kitchen). Dinner menus and 
recipes (p. 4-7). Luncheon and tea menus and recipes (p. 
8-11). Breakfast menus and recipes (p. 12-15). Reducing 
menus and recipes (p. 16-17). Wholesome diabetic foods 
(p. 18). Brawn-building menus and recipes (p. 19). A brief 
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description of Battle Creek Health Foods (p. 20-21). Health 
candies (p. 22).
 On almost every page of recipes is an illustration of one 
of the company’s products in its container/package, and in 
a prepared dish, followed by a description of each product 
on p. 20-21. The only two soy-related products are “Soy 
Biscuits–Best bread for diabetics. Contains less than 2% 
starch but is rich in protein and strength-building elements. 
(Also furnished in the form of a meal).”
 Other products are: Agar (made from Japanese sea-
weed). Almond butter. Bran biscuits. Cooked bran (from 
wheat). Bran gluten fl akes (crispy toasted breakfast cereal). 
Branola (hot cereal). Fig and nut bromose (with malt honey). 
Brose (hot cereal with dates, fi gs or raisins, and cream). 
Sanitarium canned fruits and vegetables. Chocolate nut bar. 
Cooked whole wheat. Fig bran. Fig bran fl akes. Food ferrin 
(supplies dietary iron from green vegetables). Fruit crackers. 
Gluten bread (Low in starch, shipped in air-tight cans, ready 
to eat. A healthful reducing food). Gluten biscuit (40%, 
containing less than half the starch of ordinary bread; fi ne 
for diabetic patients). Gluten fl our. Graham crackers. Health 
chocolates. Health koko. Kaffi r tea (caffeine free). Lacto 
dextrin. Laxa (a biscuit with bran and agar). Malted nuts 
(increases the fl ow of milk in nursing mothers). Marmalades. 
Meltose (a malt sugar made from grains). Minute brew 
(A caffeine-free cereal beverage). No-fat (for use in place 
of butter). Nuttolene (“A nut meat product having the 
consistency of cream cheese. Makes healthful croquettes, 
cutlets, and stews”). Oatmeal wafers. Paralax with agar. 
Paramels. Peanut butter (made from steamed rather than 
roasted peanuts to make it easier to digest). Preserved fi gs. 
Protose (“The vegetable meat–makes savory sandwiches, 
salads, meat pies, and roasts. Rich in iron, lime and protein 
for body-building”). Psylla. Ripe olives. Savita (“A 
vegetable [yeast] extract with a rich, meaty fl avor, excellent 
for soups and gravies, Rich in vitamins, and wonderful for 
blood-building”). Sal-Savita (A vegetable seasoning with 
a meat-like fl avor). Savita-yeast (new yeast with a rich 
meaty fl avor). Starchless bran. Toasted rice fl akes. Tomato 
soup. Vegetable gelatin. Vegetable soup. Vitamet (A savory 
vegetable meat that is rich in Vitamin B and food iron). 
Vita wheat (creamy hot cereal). Whole wheat cream sticks. 
Whole wheat fl our. Whole wheat wafers. ZO (“The vitamin 
breakfast food, ready to eat with cream and sugar. Made 
from whole wheat and barley and enriched with Savita... 
Supplies the daily vitamins and minerals”). Zwieback.
 On page 23 is an ad for a 64-page booklet titled 
Healthful Living: Fundamental Facts About Foods and 
Feeding. Address: Battle Creek, Michigan.

2430. Battle Creek Food Co. 1935? How to make savory 
roasts, steaks, croquettes without meat: Protose–A vegetable 
meat (Leafl et). Battle Creek, Michigan. 4 panels each side. 
Each panel: 16 x 8½ cm. Undated.

• Summary: Printed with brown and light orange on white. 
Contents: A brief history of Battle Creek Sanitarium Health 
Foods. Protose: A substantial food around which you 
can build your menu (2 panels; “Here is one of the most 
interesting of all the Battle Creek Health Foods...”). Six 
recipes using Protose. About Savita with 1 recipe. Send for 
“Healthful Living” (60 p. book).
 Photos show: (1) On the front panel: A young lady in a 
white apron slicing a casserole containing Protose. (2) Three 
prepared Protose dishes. (3) A can of Protose. (4) Inside: 
The huge Battle Creek Sanitarium. (5) The huge Battle 
Creek Food Co. (5) The front cover of a 60-page book titled 
Healthful Living.
 “A brief history of Battle Creek Sanitarium Health 
Foods: Battle Creek Sanitarium Health Foods were fi rst 
made in 1899 for patients at the Battle Creek Sanitarium. 
Such Satisfactory results were obtained that soon outside 
demand made it advisable to stock them in leading grocery, 
drug, department and health food stores.
 “At present there are over 100 Battle Creek Health 
Foods, including several groups covering almost every phase 
of diet–tasty vegetable meats, whole grain cereals, health 
confections, foods for the reducing diet and laxative diet, 
others for blood building, with a large assortment for diabetic 
and other conditions.
 “Protose: A substantial food around which you can build 
your menu. Here is the most interesting of all the Battle 
Creek Health Foods.
 This leafl et was apparently printed for an exposition 
in San Diego, California. At the bottom of the back panel 
is printed in large bold letters: “Vegetarian cafeteria. Battle 
Creek Section. California Pacifi c International Exposition. 
San Diego, USA. Palace of Foods and Beverages.”
 Note: This Exposition was held in 1935-36 at San 
Diego’s Balboa Park. It opened on 29 May 1935 and closed 
on 9 Sept. 1936. Address: Battle Creek, Michigan.

2431. Harijan. 1936. More about soya beans. 3(47):371-72. 
Jan. 4. [1 ref]
• Summary: Continued from the last issue: Discusses 
Soybean oil and soybean cake. Gives an analysis (provided 
by the USDA Bureau of Chemistry and Soils) of the 
nitrogen, ammonia, phosphoric acid, and potash content 
of soybean seeds, soybean cake (expressed and solvent 
extracted), and cotton seed cake. Address: Poona, India.

2432. Aykroyd, W.R.; Krishnan, B.G. 1936. An investigation 
of cheap “well-balanced” diets. Indian J. of Medical 
Research 23(3):731-39. Jan. [5 ref]
• Summary: In recent years, as a result of the economic crisis 
[Great Depression], considerable attention has been given to 
this subject. “A number of diets, costing from Rs. 4 to Rs. 5 
per adult man per month, and conforming in a general way 
with diets in habitual use in India, have been tested by rat 
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growth experiments, and subjected to chemical analysis.”
 They found soya milk better than whole dry soya beans. 
Address: Nutrition Research Labs., IRFA, Coonoor, S. India.

2433. Basu, Kali Pada; Mukherjee, Satiprasad. 1936. 
Enzymic digestibility of pulses: Action of salivary and 
pancreatic amylase and of the proteolytic enzymes pepsin 
and trypsin. Indian J. of Medical Research 23(3):827-30. 
Jan. (Chem. Abst. 30:2997). [4 ref]
• Summary: Pulses are a basic ingredient in the daily diet 
in India. “For vegetarians, they form the chief source of 
proteins.” The food value of pulses depends in part on the 
rate of their digestibility. This paper contains the results of 
in vitro experiments on the digestibility of the most common 
pulses: “Green gram (Phaseolus mungo), lentil (Lens 
esculenta), peas (Pisum arvense), gram [chickpea] (Cicer 
arietinum), and also of two varieties of soya bean, the black 
and the white.” The soya beans “were kindly supplied by the 
Economic Botanist to the Government of Bengal.”
 Table 1 shows the “variation in the digestibility of six 
different pulses, plus non-polished and polished rice, by the 
proteolytic enzymes, pepsin and trypsin at temperature 40ºC. 
and at pH 2 and pH 8.5 respectively during 1 or 3 hours. The 
digestibility of the two soya bean types was about average.
 Table 2 shows the “variation in the digestibility of 
different pulses by the salivary as well as the pancreatic 
amylases” during 4, 8, or 15 minutes.
 “Discussion: The pulse proteins, it will be seen, 
are more readily hydrolysed by trypsin than by pepsin. 
Towards pepsin, gram is the least and lentil the most readily 
digestible, whereas green gram and lentil are the least and 
most digstible respectively in case of tryptic digestion.”
 “The rate of digestibility of soya bean proteins is of the 
same order as that of the pulses studied. Our investigations 
show that soya bean contains a very high percentage of 
proteins, 46.10 per cent... Thus a more extensive use of the 
soya bean as a food-stuff, especially by the adult people 
in this country, can be recommended. The nutritive value 
of the soya bean is under investigation in this laboratory.” 
Address: 1. D.Sc. (Dacca), Ph.D. (Munich); 2. M.Sc. Both: 
Biochemical Section, Chemical Laboratories, Dacca Univ. 
[Dacca, British India].

2434. Bordas, Jean. 1936. Le rôle du soja dans l’alimentation 
humaine [The role of soya in the human diet]. Annales 
d’Hygiene et de Medecine Coloniales 14:1-7. Jan. [1 ref. Fre]
• Summary: Contents: Introduction. The causes of the lack 
of success of soybean culture in France. Composition and 
food value of soybean seeds (a 3-column table compares 
soy {Soja} with lentils, common beans {Féves}, common 
beans {Haricots} and peas. For each is given: Nitrogenous 
matter, lipids / oils and fats, and amylaceous matter 
{carbohydrates}). Soybean cultivation. Other uses of 
soybeans: Feed for animals, utilization of the oil, utilization 

of the soy casein (Caséine du Soja), soy bread for diabetics 
(fi rst proposed in 1890 by Dr. Menudier, and later favored by 
Dujardin-Beaumetz at Lecerf). Conclusions.
 In the section titled “Soybean cultivation,” we read: In 
France, since 1906, Mr. Rouest, an eminent agronomist, has 
focused his efforts on the acclimatization of the soybean in 
our regions. At the outset, he cultivated soybeans in Algeria, 
then he did it again in the south of France and fi nally in 
the center of France. At present, thanks to the work that he 
carried out during 5 years at the Soybean Institute (l’Institut 
du Soja) in Russia, he was able to bring back nearly 200 
new and early-maturing horticultural and industrial varieties, 
of which certain ones prosper in the climate of Normandy 
[one of the northernmost regions of France] (according to 
experiments of Mr. de Guerpel at Mézidon {Calvados} and 
trial since 1935 at the Agronomic Station of Avignon {la 
Station Agronomique d’Avignon}). Address: Ingénieur-
Agronome. Lauréat de l’Institute. Directeur de la Station de 
Recherches Agronomiques d’Avignon (Vse).

2435. Good Health (Battle Creek, Michigan). 1936. The 
alkalizing power of the soy bean. 71(1):15-16. Jan.
• Summary: “The dried lima bean has heretofore been 
considered as one of the most strongly alkaline of all 
natural foodstuffs, its ratio of alkalinity being placed at 12 
in standard tables. Christian Becker of Frankfort, Germany, 
in a recent paper places the alkalinity of the soy bean at 
13.6. This places it at the head of all vegetable substances 
which may be used as food for increasing blood alkalinity 
and so combating acidosis, a condition which encourages 
degenerative changes in the tissues, such as arteriosclerosis 
and other senile changes in the heart and blood vessels.
 “This fact gives new importance to the promotion of the 
use of the soy bean as a nutritional means of both preventing 
and curing a large class of grave and highly prevalent 
disorders, particularly those of a chronic character. The 
condition of acidosis which results from the use of foods 
which leave acid residues in the body, such as meats, eggs, 
and an excessive diet of cereals, lowers vital resistance and 
in so doing predisposes to acute infections of various sorts.”

2436. Good Health (Battle Creek, Michigan). 1936. Babies 
thrive on soy bean milk. 71(1):19. Jan.
• Summary: This summary of an article of: Rittinger, Fred; 
Dembo, L.; Torrey, G.G. 1935. “Soy bean (vegetable) milk in 
infant feeding.” J. of Pediatrics 6(4):517-32. April. Includes 
a discussion of Lactobacillus acidophilus in the soy bean 
milk.

2437. Holmes, Harry N.; Corbet, Ruth E.; Hartzler, Eva R. 
1936. Lecithin and hydroquinone as antioxidants for vitamin 
A. Industrial and Engineering Chemistry 28(1):133-35. Jan. 
[14 ref]
• Summary: Soybean lecithin and hydroquinone each 
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afforded a measure of protection as antioxidants for vitamin 
A in cod liver oils. A combination of the two (for example 
0.10% lecithin and 0.10 hydroquinone) had much greater 
effectiveness than would be experienced from the additive 
effects.
 Note 1. Hydroquinone, also benzene-1,4-diol or quinol, 
is an aromatic organic compound that is a type of phenol, a 
derivative of benzene.
 Each of these two substances was found to protect 
the vitamin, the degree depending on the concentration of 
the antioxidant. The combination of the two affords much 
greater protection than would be expected from additive 
effects.
 Materials: “Lecithin–The lecithin was from soy beans, 
and was obtained from the American Lecithin Corporation.”
 Note 2. Hydroquinone is pronounced hai-dro-KWEE-
none, not hai-dro-KWAI-none. Address: Oberlin College, 
Oberlin, Ohio.

2438. Product Name:  Acidophilus Vetose (Cultured Soya 
Milk). Vetose Nutritional Laboratories.
Manufacturer’s Name:  Vetose Nutritional Laboratories.
Manufacturer’s Address:  Pting Liang Road, Shanghai, 
China.
Date of Introduction:  1936 January.
New Product–Documentation:  Raymond S. Moore. 1961. 
China Doctor. p. 182. “A special yogurtlike milk was praised 
by many; even non-Chinese began to drink it.” Interviews 
with Harry W. Miller Jr. 1981-87. Note 1. This is the second 
earliest known commercial branded soymilk in East Asia. 
Note 2. This is the earliest known commercial soy product 
made with Lactobacillus acidophilus–which it features in the 
product name.

2439. Good Health (Battle Creek, Michigan). 1936. The 
world famine. 71(2):48-49. Feb.
• Summary: “For the four hundred millions of China and 
several other hundreds of millions in the Far East, that 
most marvelous of food plants, the soy bean, supplies an 
abundance of protein and fat of the fi nest quality, far superior 
to the proteins and fats of fl esh meats, and wholly free from 
the loathsome parasites, trichinæ, tapeworms, etc., and the 
fi lthy colon germs which swarm in fresh meats of all sorts.
 “From an economic standpoint, the soy bean offers 
not only a more than complete substitute for meats, but 
salvation from the great economic evils to which fl esh eating 
inevitably leads, evils so mischievous that they threaten 
destruction to the race by making the world uninhabitable.” 
“The soybean contains 40 per cent protein of higher quality 
than that of the choicest meats. Its easily soluble protein 
resembles that of milk, and is more easily and quickly 
digestible. The proteins of the soy bean are of the basic or 
alkali-ash sort, while those of eggs and meat are acid-ash and 
so tend to cause acidosis, an evil to which the physiologic 

chemists have for many years been calling attention. This 
makes the soy bean a curative food instead of a cause of 
disease.
 “In the market one can buy protein in the form of soy 
beans at one cent a pound, whereas protein in the form of 
meat costs from $1.00 to $2.00 a pound”
 The “soy bean also improves instead of impoverishing 
the soil. Its roots gather nitrogen from the air and so enrich 
the soil.
 “The soy bean, which in the Orient fi lls in the diet the 
place of fl esh, fi sh, fowl, eggs, milk, butter, and cheese, 
and suffi ces for infants as well as for adults, is beginning 
to receive some attention in this country. An excellent fl our 
is now being made which, added to ordinary wheat fl our, 
greatly improves the loaf in nutritive values, and at the same 
time improves its fl avor and keeping properties.
 “Condensed soy milk in tin cans is also now being 
made and various other most wholesome products, the use 
of which enables one, if he chooses to do so, to exclude all 
animal products from his dietary and not only without loss 
but with an actual gain.”

2440. Good Health (Battle Creek, Michigan). 1936. 
Increasing use of the soy bean. 71(2):50-51. Feb.
• Summary: “Henry Ford has aided in the development of 
the soy bean industry, having urged the planting as a new 
opportunity for farmers.
 “Manchukuo still produces the world’s largest crop of 
soy beans. The culture of this bean is spreading as people 
come to know its value for food and many other purposes. 
Various attempts have been made to grow them in England, 
Germany, and other parts of Europe with poor success. But 
the London Times records the harvesting of twenty acres of 
soy beans on the Fordson estate, near Chelmsford [England]. 
Here Henry Ford has a farm of about two or three thousand 
acres. His direct interest is due to the fact that he uses this 
product in his automobile industry.
 “Four years ago Dr. Kellogg discovered that milk made 
from the soy bean made a remarkable culture medium for 
protective bacteria or so-called ‘friendly germs.’ In soy milk 
more than twice the number of these germs can be made 
to grow than in cow’s milk. Remarkable results have been 
obtained in cases of intestinal disorders through the use of 
this milk. The Canadian quintuplets are protected against 
bowel trouble by the constant use of soy acidophilus milk.”

2441. MacLachlan, P.L. 1936. Fat metabolism in plants 
with special reference to sterols. J. of Biological Chemistry 
113(1):197-204. Feb. [15 ref]
• Summary: The fact that sterols have been found in almost 
all parts of all the plants examined, “would suggest that these 
substances have a defi nite function in the metabolism of the 
plant.” Yet the nature of that function is not yet clear.
 During the germination of the sound soy beans 
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(Mammoth Yellow and Wilson Black), while the total fat 
content decreased signifi cantly, there was a continuous 
synthesis of sterol which was usually somewhat greater 
during etiolated growth than during growth in light. 
The results suggest a close relationship between sterol 
metabolism and fat metabolism in both plants and animals.
 The color of the soy beans was not refl ected in their 
fat composition. Address: Dep. of Biochemistry and 
Pharmacology, The Univ. of Rochester School of Medicine 
and Dentistry, Rochester, New York.

2442. Tomhave, A.E.; Mumford, C.W. 1936. Ground 
soybeans as a protein supplement for laying birds. Delaware 
Agricultural Experiment Station, Bulletin No. 197. 37 p. Feb.
• Summary: Discusses the results of six experiments. 
Conclusions
 “1. Ground soybeans replacing meat scraps in the laying 
ration for pullets, in part or all, reduce the egg production per 
pullet. This decrease is important above levels of 6.8 per cent 
of soybeans in the laying ration.
 “2. Ground soybeans in the laying ration for pullets are 
not as effi cient in producing a dozen of eggs as meat scraps 
and dried buttermilk.
 “3. Mortality due to prolapse of the oviduct appears to 
bear a relationship to the percentage of ground soybeans in 
the laying ration for pullets.
 “4. The high fat content of ground soybeans is not 
responsible entirely for the reduction in egg production when 
fed in the laying ration for pullets.
 “5. Ground soybeans in the laying ration for pullets 
or hens do not have a detrimental affect upon eggs in cold 
storage.
 “6. The breaking strength of egg shells is not affected by 
ground soybeans in the laying ration.
 “7. Ground soybeans replacing meat scraps in part, 
or whole, in the laying ration for yearling hens do not 
consistently and signifi cantly effect egg production or feed 
requirement to produce a dozen of eggs.
 “8. Ground soybeans in the laying ration for yearling 
hens does not appear to affect the hatchability of the eggs.
 “9. Ground soybeans are more effective in replacing 
meat scraps and dried milk in laying rations for yearly hens 
that have completed their growth, than for pullets in their 
fi rst year of production.” Address: 1. Research Poultryman 
and Animal Husbandman; 2. Asst. in Poultry. Both: Newark, 
Delaware.

2443. Winter, A.R. 1936. New developments in protein 
feeding. Flour & Feed 36(9):20. Feb.
• Summary: Contents: Protein feeding problems. Feedstuffs 
used as protein concentrates (includes soybean oil meal). 
Prices and availability of protein concentrates (compares 
the price per ton, in carlots, in Sept. 1934 and Sept. 1935 of: 
Tankage (60%), soybean oil meal (41%), cottonseed meal 

(43%), linseed meal (34%) and corn gluten meal (43%). In 
the past few years the prices of packing house by-products 
(meat scraps, tankage, blood meal) have increased, while 
vegetable protein concentrates have decreased).
 Biological value of protein concentrates: Milk (dried 
skim milk and dried buttermilk). Packing house by-
products. Fish meal. Soybean oil meal (which is superior to 
ground soybeans in rations). Cottonseed meal. Corn gluten 
meal. Trends in protein feeding. Use of vegetable protein 
concentrates (in dairy rations, in poultry rations, in chick 
rations). Address: Ohio State Univ.

2444. Kellogg, John Harvey. 1936. Re: Soy Acidophilus 
Milk and the Dionne quintuplets. Letter to Mr. William J. 
Morse, Bureau of Plant Industry, USDA, Washington, DC, 
March 30. 2 p. Typed, without signature (carbon copy).
• Summary: “We are having great success with our soy 
acidophilus milk. It cured the [Dionne] quintuplets of serious 
trouble and keeps them in good health. They have been using 
it regularly in their daily food for more than a year and a 
half. Dr. Dafoe writes me that he cannot get along without 
it. When he stops the use of it the bowels get bad and he has 
to resume its use at once. I shall be glad to have a liberal 
sample of this milk sent to you if you would like to try it.”
 “Sincerely yours,
 “P.S. Dr. Miller of China is one of my old students. He 
sent me a sample of his soy milk powder. It was very fi ne in 
appearance, but had a rancid fl avor...
 “I shall be very glad indeed if you will let me have as 
much seed as you can of rapid growing vegetable varieties of 
soy beans. I am planting 150 acres this year, but will be glad 
to plant 50 more if I can get suffi cient seed for the purpose.” 
Address: Miami, Florida.

2445. Agnoli, Renzo; Untersteiner, L. 1936. Contenuto in 
vitamina A e B delle farine di lenti, di avena e di soja [The 
vitamin A and B contents in fl ours made from lentils, oats, 
and soybeans]. Quaderni della Nutrizione 3(1/2):44-48. 
March. [11 ref. Ita]
• Summary: Summarized in: Nutrition Abstracts & Reviews 
6:56. Reported that mature dry soybeans are a very good 
source of vitamin A. Address: Istituto di Farmacologia e 
Terapia Sperimentale della R. Universita di Genova, Italy.

2446. Agnoli, Renzo; Untersteiner, Laura. 1936. Valore 
alimentare della farina di soja nella nutrizione dei giovani 
animali [Food value of soy fl our in the nutrition of young 
animals]. Quaderni della Nutrizione 3(1-2):42-43. March. [1 
ref. Ita]
• Summary: Growth experiments on young guinea pigs 
shows the great food value of soybean fl our (farina di 
soja) in the nutrition of young animals. Address: Istituto di 
Farmacologia e Terapia Sperimentale della R. Universita di 
Genova.
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2447. Battle Creek Food Co. 1936. Soy acidophilus milk. 
Good Health (Battle Creek, Michigan) 71(3):95. March. Ad.
• Summary: This is a full-page black-and-white ad for Soy 
Acidophilus Milk. Note 1. Throughout 1936 there are full-
page ads for Soy Acidophilus Milk on the back inside cover 
of Good Health.
 Note 2. This is the earliest document seen with the term 
“Soy acidophilus milk” in the title. Address: Battle Creek, 
Michigan.

2448. Product Name:  Soy Acidophilus Milk (Lactobacillus 
Acidophilus Cultured in Soy Milk. Renamed Soy 
Acidophilus by 1940).
Manufacturer’s Name:  Battle Creek Food Co.
Manufacturer’s Address:  Battle Creek, Michigan.
Date of Introduction:  1936 March.
Ingredients:  Soybeans, water, lactic acid cultures.
Wt/Vol., Packaging, Price:  Glass bottle.
New Product–Documentation:  A.A. Horvath. 1932. 
Some recent views about soya fl our (pamphlet). “In a recent 
personal letter to the writer Dr. John Harvey Kellogg of the 
Battle Creek Sanitarium brings out the following interesting 
experience: ‘We are making increasing use of the soy 
acidophilus with splendid results. I am sure it is very much 
superior to ordinary acidophilus milk as a means of changing 
the fl ora.’” Note: The product was probably not yet sold 
commercially.
 John Harvey Kellogg. 1934. Method of making 
acidophilus milk [from soymilk]. U.S. Patent 1,982,994. 
Dec. 4. 2 p. Application fi led 14 June 1933.
 Henry M. Stegman. 1935. Good Health (Battle Creek, 
Michigan). “Benefi ts from acidophilus milk.” “This soy 
acidophilus milk has been prepared and used at the Battle 
Creek Sanitarium [in Michigan] and the Miami-Battle Creek 
institution [in Florida], and elsewhere for nearly two years 
[i.e. since early 1933], and has shown itself to be greatly 
superior to other cultures.”
 Full-page ads in Good Health. 1936. March to 
December. In August a recipe for Soy Acidophilus Ice 
Cream was published. In liquid form the milk contained 
3.6% protein and 1.5% fat. L.B. Breedlove. 1936. Chicago 
J. of Commerce and La Salle Street Journal. June 25. p. 14. 
“Soy bean–The magic plant. Article XI.” “Battle Creek Food 
Factory, Battle Creek, Michigan: Acidophilus, condensed, 
sweet.” Photo of commercial soy products in William 
Morse’s offi ce. 1936. In a quart bottle with subtitle “A new 
and Highly Effi cient Means of Changing the Intestinal 
Flora.” Booklet. 1937. Soy Acidophilus Milk. March. 9 p.; 
Price List. 1940. 1 pint bottle. 6.25% soy solids.
 USDA War Food Administration, Food Distribution 
Administration. Grain Products Branch. 1943. Dec. 
“Soya products distribution.” p. 5. The company sells Soy 
Acidophilus, containing 6¼% soya. Distributed through 

health food stores.
 Miller. 1943. Said that it was “6.25 soya and distributed 
through health food stores.” Soybean Blue Book. 1947. p. 
72. “Soy Acidophilus.” Also listed in 1955. Price List. 1955.
 Note: This is the second earliest known commercial 
soy product made with Lactobacillus acidophilus–which it 
features in the product name.

2449. Edel-Soja Verkaufsbüro. 1936. Edel-Soja: der erprobte 
Pollenersatz. Raschere Erzielung trachtstarker Voelker [Edel-
Soja: The tried and true pollen substitute. Speedier attaining 
of stronger colonies (Ad)]. Bienenvater (Vienna, Austria) 
68(3):126. March. [Ger]
• Summary: A 1/3-page black-and-white ad. Use Edel-Soja, 
the tried and true pollen substitute which gives faster results.
 Edel-Soja is a pure natural product, containing no added 
chemicals, which has long been made from soybeans (Soja-
Frucht) grown in Austria.
 Edel-Soja contains: 41% protein (of full biological 
value), 20% fat, 20% sugars, 3% lecithin (the characteristic 
component of egg yolks). Read about Edel-Soja in the 
following articles:
 Professor Schiller in Bienen-Vater, Vol. 68, No. 2, Feb. 
1936.
 Director Weippl in Illustrierte Monatsblätter für 
Bienenzucht, Vol. 36, Feb. 1936.
 Edel-Soja can be purchased at two locations in Vienna, 
Austria.
 Edel-Soja costs S. 1.50 [1.50 Austrian Schillings] per 
kg.
 Note: Was Ladislaus Berczeller involved with this 
company? He established the brand name Edel-Soja for 
whole (full-fat) soy fl our. Address: Wipplingerstrasse 31, 
Vienna 1 [Austria]. Phone: U-26-307.

2450. Good Health (Battle Creek, Michigan). 1936. Change 
of habits necessary in gastric ulcer. 71(3):85-86. March.
• Summary: “Lacto-Dextrin and Soy Acidophilus Milk have 
been found wonderfully helpful in the treatment of gastric 
ulcer.”

2451. Hayward, J.W.; Steenbock, H.; Bohstedt, G. 1936. The 
effect of heat as used in the extraction of soy bean oil upon 
the nutritive value of the protein of soy bean oil meal. J. of 
Nutrition 11(3):219-34. March. [19 ref]
• Summary: This classic study fi rst showed that heat 
improved the nutritional value of soy beans and soybean 
meal and therefore the growth of animals (rats) eating these 
as feeds. Previous investigators wanted to fi nd the reason 
for the increased growth that resulted from heating. Osborne 
and Mendel (1917) and later others reported that “cooking 
ground raw soy beans increased the digestibility of the 
total protein by about 4 per cent.” They reported that the 
improved nutritive value of the soy bean caused by heating 
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was apparently due to an improvement in fl avor leading 
to increase in food consumption, with a resulting gain in 
weight.
 Yet little attention has been given to the effect that the 
amount of heating used in the process of extraction has on 
the nutritive value of the protein in the soy bean oil meal.
 Two methods have generally been used for determining 
protein values: (1) The growth method of Osborne, Mendel 
and Ferry (1919); (2) The nitrogen-balance method of 
Mitchell (1924).
 Commercially, soy bean oil is extracted by the expeller, 
hydraulic, or solvent processes. The resulting meals are 
known by the method of extraction used. Also, hydraulic 
meal is also referred to as “old process meal” and solvent 
extracted meal as “new process meal.”
 The researchers conducted both growth experiments 
and nitrogen-balance experiments, and carefully recorded 
the time and temperature used to prepare each type of meal. 
They also used ground raw soybeans.
 They noticed a general agreement between the total 
amount of heat processing (temperature x time), the darker 
color of the resulting meal, and the “relative effi ciency of the 
proteins.” Heating “caused an increase in the digestibility 
and biological value of the protein.” The digestibility 
increased only about 3% whereas the increase in biological 
value was about 12%.
 It seemed possible “that heat caused some essential 
protein fraction, which was unavailable in the raw soybean, 
to become available for absorption and metabolic use.”
 This research was made possible by a fellowship 
supported by Allied Mills, Inc., Chicago, Illinois. Address: 
Depts. of Agricultural Chemistry and Animal Husbandry, 
Univ. of Wisconsin, Madison.

2452. Lager, Mildred. 1936. Be a friend to your future self. 
House of Better Living (Newsletter, Los Angeles) 2(6):1. 
March.
• Summary: “If every ailing person would overcome four 
conditions, they would feel 100% better, and in most cases, 
be well. The conditions are: Constipation, sluggish liver, acid 
and toxic system, fermentation and putrefaction of foods–all 
can be aided by food or diet.”
 “Proper food, properly combined, overcomes this 
condition. Food does not cure. Food merely gives nature 
what she needs... Nature cures.”
 Note: Calavo means “California avocado” (May 1936, p. 
3).

2453. Product Name:  Loma Linda Soy Beans (Plain 
Canned).
Manufacturer’s Name:  Loma Linda Food Co.
Manufacturer’s Address:  Loma Linda, California.
Date of Introduction:  1936 March.
Wt/Vol., Packaging, Price:  Can.

New Product–Documentation:  House of Better Living 
Catalog. 1936. March. p. 10. No. 1 can for $0.13, 2 cans for 
$0.25. House of Better Living. 1936. Sept. p. 4; Ad in Health 
magazine. 1937. April. 4(4):25. “Seven Items of a Quality 
Line.” Company listed as “Loma Linda Food Company, Inc., 
Loma Linda, California.”
 Rosenberg’s Original Health Food Store. 1940. Catalog 
of Health Foods... p. 52. “Loma Linda Foods: Soy Products–
Soy Beans, Plain. $0.11.”
 The Loma Linda line: 35 selected recipes (booklet). 
1944? Page 3. “Soy Beans: ‘The value of the soy bean to 
the diabetic has long been accepted...’ (Dr. Chas. E. Fearn 
of Chicago). The soy beans we use for canning are selected 
for their uniformly large size... They are thoroughly cooked 
under controlled pressure in the can until every one is tender. 
Some are canned plain (with and without salt), some with 
Tomato Juice and some with Proteena and Tomato Sauce. 
Purely vegetable. Alkaline.” Wholesale price list. 1945. “Soy 
Beans (Glass or Canned).”

2454. Peragallo, Italo. 1936. Ricerche sperimentali 
sull’assorbimento di paste alimentari confezionate con farina 
di frumento e farina di soia [Experimental studies on the 
digestion of cakes made with wheat-soy fl our]. Quaderni 
della Nutrizione 3(1/2):53-57. March. [2 ref. Ita]
• Summary: The addition of 15-20% soy fl our to alimentary 
paste confections improves their protein content and quality. 
Address: Istituto d’Igiene sperimentale della R. [Regia] 
Università di Pavia, Italy.

2455. Morse, W.J. 1936. Re: Soy acidophilus milk and the 
Dionne quintuplets. Letter to Dr. John Harvey Kellogg, The 
Miami-Battle Creek, Miami Springs (Miami), Florida, April 
4. 1 p. Typed, with signature.
• Summary: “I have your letter of March 30 and was 
very much interested in the use of your acidophilous [sic, 
acidophilus] milk by the quintuplets. It seems that Dr. Dafoe 
certainly should give a good recommendation for your 
product.
 “About a year ago when you returned from Miami 
[Florida] you left at the Union Station about a half gallon of 
this acidophilous milk. I liked the product very much and 
found no diffi culty at all in keeping it in the ice box. I should 
be glad to receive another sample from you.
 “I presume that after May 1 you will be at Battle Creek. 
It will probably be some time in May before I shall know 
just what amount of seed of Bansei I shall have available. I 
am planning to send you all that we have left at that time.” 
Address: Senior Agronomist, Div. of Forage Crops and 
Diseases, Bureau of Plant Industry, USDA, Washington, DC.

2456. Kellogg, John Harvey. 1936. Re: Soy acidophilus milk. 
Letter to Mr. William J. Morse, Bureau of Plant Industry, 
USDA, Washington, DC, April 11. 1 p. Typed, without 
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signature (carbon copy).
• Summary: “I have your letter of April 4. I have some 
friends who are going from here to Washington about May 
1st and will have them take along several bottles of soy 
acidophilus milk to hand out to you. It is becoming quite 
popular here. We have been using 30 to 40 gallons a day for 
several months. It is much more popular with our patrons 
than cow’s milk.”

2457. Holmes, Marie. 1936. Cooking chat: Parts of motor 
car and baby foods made from soy bean. Toronto Daily Star 
(Canada). April 16. p. 34.
• Summary: A long article, with recipes, focusing on the rise 
of the soy bean in Canada’s public awareness.
 “What’s all this talk about soy beans? Why are they 
bursting into headlines, causing heated debates in the House 
of Commons and revolutionizing the food and industrial 
world?
 “When a product whose name is foreign to most of us 
becomes the subject of much discussion publicly or privately, 
we are anxious to know why.”
 “A small bean, known for thousands of years by the 
Chinese, is about to become the culture plant of the future. 
This ancient food with new importance is the soy bean.”
 The story of the soy bean is a romantic one, for its origin 
dates back thousands of years to Manchuria and Mongolia 
[sic], where it is still largely grown today. Henry Ford is 
discovering new uses for it in the automobile industry. It is 
used [in the form of fermented soy milk] in the scientifi c 
formulas fed to the Dionne quintuplets. As many as 595 
products are now made from the soy bean. Several of the 500 
varieties of soy beans are now grown in Ontario, and are of 
high quality.
 The soy bean is a rich source of oil, from which many 
industrial products have been developed, such as soaps, 
paints, varnishes, printers’ ink, linoleum, and artifi cial 
leather. This oil is also rich in lecithin, which can be added to 
dye baths and to fi nishing solutions for artifi cial silks and for 
cotton. Soy bean glue is used to make furniture and plywood 
from pine trees.
 The soy bean is also an excellent source of food, feed, 
and ammunition. “Dr. A.A. Horvath, probably the greatest 
chemical authority on the subject of the soy bean says: ‘As 
an economical source of valuable and wholesome dietary 
elements it probably has no peer.”
 Pediatricians have found “soy milk” benefi cial for 
feeding infants when mother’s milk is not available. Roasted 
soybeans [soynuts] can be used as a peanut substitute. Flour 
made from the soy bean can replace part of the wheat fl our in 
cakes, puddings, and breads, and because of its high protein 
and low starch content, is suited for diabetic and reducing 
diets. Soy bean cereals are now on the market.
 “The hardy Mongolians, giants of strength and stature, 
have, through the ages, been nourished by the soy bean, the 

growing of which is the greatest industry of Mongolia [sic, 
Manchuria].
 The soy bean is widely used in Chinese cookery, in 
forms such as the famous soy sauce. And the soy bean is a 
rich source of high quality, low cost protein (and minerals)–
rivaling that in milk, meat, fi sh and eggs.
 Recipes: Vegetable casserole (with “1 cup soy bean 
cereal”). Raisin soy muffi ns (with “1 cup soy bean cereal”). 
Chocolate soy cake (with “½ cup soy fl our”). Health pudding 
(with “2 tablespoons soy bean cereal”). Soy bean cookies 
(with “2 cup soy bean cereal”).
 A large photo, titled “Manufacture of new foods,” shows 
a man (wearing a white lab coat) pouring a ladle of soy beans 
into the hopper of a mechanical mill.
 A small portrait photo shows Marie Holmes.

2458. Consumers’ Guide. 1936. Salute to the “wonder bean.” 
3(8):3-7, 22. April 20.
• Summary: A general introduction to the soybean and its 
uses, including “green soybeans” (used as a green vegetable), 
soy milk, soy oil, lecithin, and [whole dry] soybeans.
 “Almonds, eggs, lean meat, milk, all have complete 
proteins. So do soybeans which sometimes, as in the case 
of many eastern [East Asian] people, are the only source of 
effi cient protein within pocketbook reach.”
 “Soybean fl our,... is both a rich and a cheap source of 
such minerals as calcium and iron.” Calcium in the diet 
is necessary for strong bones and teeth. Soybeans are a 
probable source of vitamin A, and a good source of vitamins 
B and G (the “anti-pellagra” vitamin). Soybean sprouts 
have vitamin C (the “scurvy fi ghting” vitamin). Unlike most 
beans, soybeans contain little starch. “For this reason they 
are recognized as a good food for people needing a low 
starch diet.”
 Note: This is the earliest document seen (Aug. 2011) 
that uses the term “wonder bean” to refer to the soy bean. 
Address: U.S. Agricultural Adjustment Administration, 
Washington, DC.

2459. Hartman, R.J.; Cheng, Libin Tsi. 1936. Isoelectric 
point of glycinin. J. of Physical Chemistry 40(4):453-59. 
April. [8 ref]
• Summary: “No record, hitherto, can be found in the 
literature concerning the isoelectric point of glycinin. It is 
the purpose of this investigation to determine the isoelectric 
point of glycinin, i.e., the point at which the negative 
and positive charges carried by the glycinin particles are 
equal; and, furthermore, to study the relationship that 
exists between the isoelectric point and the minimum of 
certain physical properties such as viscosity, solubility, and 
conductivity.” Address: 1. Dep. of Chemistry, Indiana Univ., 
Bloomington, IN. Chen is also Chief Research Biochemist, 
Dep. of Physiological Chemistry, the Science Society of 
China, Nanking, China.
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2460. Law, H. Drake. 1936. The properties of processed 
soya. Food (Processing, Packing, Marketing. London) 
5(55):269-72. April. For responses, see the May, June, and 
Aug. issues of this journal.
• Summary: Contents: Introduction. Analysis (of whole 
soya fl our made by Soya Foods Ltd.). Preparation. Lecithin. 
General food value. Proteins (effect on growth of pigs). 
Mineral matter. Alkali balance (Soyolk is alkali; wheat 
fl our is acid). Vitamins. Preserving action (whole soya fl our 
prevents rancidifi cation due to its antioxidant action). “Soya, 
without a doubt, possesses many notable attributes, but too 
much over-statement has been associated with its possible 
use in industry. It appears desirable, therefore, to place on 
record an accurate account of facts, rather than a view based 
on excessive enthusiasm.” Feeding tests on pigs show that 
20% soya added to the mash is equivalent in protein to 10% 
fi sh meal. Address: D.Sc., F.I.C., England.

2461. Miller, Harry W.; Wen, C. Jean. 1936. Experimental 
nutrition studies of soymilk in human nutrition. Chinese 
Medical Journal 50(4):450-59. April. [15 ref]
• Summary: “Because of their small carbohydrate content 
soybean products have long been used as a diabetic food. 
Also hundreds of years ago, it was used in the form 
of soymilk, cheese, curd, various soy sauces, ferment 
products, bean sprouts, as salted roasted beans and as a 
coffee substitute. More recently it is used in ice-cream, ice-
cream cones, in candies and confectionery, puddings, salad 
dressings, food drinks, breakfast-foods, etc., besides in the 
industries in making paints, linoleums, automobile parts, 
lacquers, celluloid substitute, glue, and vegetable casein. It is 
a valuable stock food, and in the human dietary the various 
soybean products not only give fl avor and relish, but also 
supply a most valuable type of protein.”
 “The people in China use practically no dairy products 
and comparatively little meat, and yet have a well-balanced 
diet, which is obtained through the protective foods supplied 
them through the soybean. We have in China the common 
saying, ‘Do-giang [pinyin doujiang = soy milk] is the poor 
man’s milk, do-fuh [doufu = tofu] is the poor man’s meat.’”
 “We have never observed soybean protein possessing 
an allergy in any single case. Recently a patient admitted to 
the sanitarium informed us that he could use neither wheat, 
eggs, nor milk. We placed him, therefore, on soybean protein 
as found in Vetose milk and soydophilus milk, and he got 
along remarkably well. We have never noted an instance 
where soybean has set up any reaction in the nature of skin 
eruptions, stomach or intestinal upsets” (p. 451-52).
 “Much experimentation has been carried forward 
along the line of making palatable food products out of the 
soybean, of getting rid of the raw, beany, rather bitterish 
fl avor in the uncooked or partially cooked bean. This 
objectionable beany taste has been shown by Schmalfuss and 

Treu [1927] to be a methyl-n-nonyl-ketone, which seems to 
be located in the outer layer of cotyledons.
 “Since a process is now available for the removal of 
these ketone bodies immediately the possibilities loom 
before us of the use of soybean as an important element in 
the human dietary... we may have a true milk substitute.
 “We have approached the formulae of cow’s milk by the 
addition of a suffi cient amount of carbohydrate in the form of 
a malt sugar and a little additional oil, together with vitamin 
C in the form of tomato juice, and by exposing this liquid to 
irradiation with ultra violet light to add vitamin D. Such milk 
can be and is being manufactured as a dried milk powder 
under the name of Vetose Soya Milk Powder with claims of 
nutritive value the equivalent of other prepared powdered 
milk food for infants.”
 “Our experimental work on infant feeding has been 
carried on over a period of more than two years, mostly in 
the Shanghai Sanitarium Clinic” (p. 454).
 “In the Shanghai Sanitarium and Clinic, aside from the 
use of modifi ed soya milk in the pediatrics department, the 
nurses and the helps have taken regularly the soya milk, 
with most satisfactory results. Our observations over this 
period of time lead us to believe that modifi ed soya milk 
has every advantage over cow’s milk; it is palatable and a 
liking for it is readily acquired. It is a complete food of very 
high nutritive value; it is readily digested, and free from all 
poisonous and deleterious substances. The standard formula 
used was protein 3.5%, fat 5%, carbohydrate 5.64%. The 
caloric value is a little higher than that of cow’s milk, and 
will run 170 calories to the full glass” (p. 457).
 Soya milk “can be used in cooking and baking; it 
makes delicious ice cream. At the same time it affords the 
advantages of being 100 per cent pure. Also the dread of so 
many diseases now known to be directly transferred from 
cows’ milk, such as hoof and mouth diseases, undulant fever, 
typhoid fever, streptococcal infection, infection, dysentery, 
etc., is removed from users of soya milk.
 “The new milk powder, which has now been used 
for upwards of a year, seems to be equal in quality with 
the freshly made soya milk. It is a little better tasting. Its 
advantage is that it can be transported to any place without 
deterioration, and can be freshly made up as required, and 
does not require refrigeration” (p. 457).
 “We use a soydophilus made by inoculating sterilized 
soya milk with the acidophilus organisms.” Soydophilus 
“creates an intestinal fl ora that overcomes intestinal 
autointoxication.”
 Note 1. This is the earliest English-language document 
seen (Aug. 2013) that contains the word “soymilk” spelled 
as one word, or that has the word “soymilk” in the title. 
However, the word “soymilk” does not appear in the text. 
Instead, the term “soya milk” is used at least 22 times and 
the term “soy milk” is used once. The term “modifi ed soya 
milk” is used many times but the meaning of “modifi ed” is 
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never explained.
 Note 2. This is the earliest document seen (Aug. 2013) 
that contains the word “Vetose” in connection with the work 
of Dr. Harry Miller with soyfoods. Address: M.D. (both), 
Shanghai Sanitarium and Pediatric Dep., Shanghai, China.

2462. Olcott, H.S.; Mattill, H.A. 1936. Antioxidants and the 
antioxidation of fats. IV. Lecithin as an antioxidant. Oil and 
Soap 13(4):98-100. April. [17 ref]
• Summary: The authors were the fi rst to make a more 
thorough examination of the antioxygenic properties of the 
soya phosphatides. They made the signifi cant observation 
that the phosphatides were effective in different degrees 
in different kinds of fat, being much more effective in 
cottonseed oil than in lard, for example. They also found 
that purifi cation of the phosphatides by fractionation with 
acetone, in which they are insoluble, has no infl uence on 
their antioxygenic properties, which remain in the acetone-
insoluble fraction.
 Although lecithin has long been said to delay the 
progress of rancidity in fats, surprisingly little information, 
based on experiments, has been published to support that 
claim or to explain the manner of its action. A brief review 
of the relevant literature follows. The authors then conducted 
their own experiments. Commercial lecithins contain only 
small amounts of true lecithin. “Pure” soy-bean lecithin, 
without any carrier, was found to promote oxidation, 
however purifi ed cephalin was found to inhibit oxidation. 
Actually, it was concluded, the antioxygenic action may 
belong “to a compound closely associated with cephalin, the 
identity of which is not yet known.” This is “probably the 
mono-basic phosphoric acid radical.” Address: Biochemical 
Lab., State Univ. of Iowa, Iowa City.

2463. Platt, B.S. 1936. An approach to the problems of infant 
nutrition in China. Chinese Medical Journal 50(4):410-24. 
April.
• Summary: “Whilst from our information it is found that 
soya bean milk is very rarely used [for feeding infants in 
China], much attention has been given to its preparation 
in various countries in recent years. It was introduced into 
paediatrics by Rührah in 1909 as a substitute for animal 
milk in allergic conditions and is still recommended for 
this purpose. Chinese and American workers have reported 
satisfactory results in clinical work. In the Dutch Indies 
good results are claimed using a mixture one part soya bean 
fl our with seven parts of wheat fl our. There are preparations 
marketed in various countries, including one in China at the 
present time, in the form of a powder from which by adding 
water the milk can be reconstituted. A freshly prepared milk 
can be bought in the local market; and attempts have been 
made to furnish a daily supply in bottles as is customary 
with cows’ milk. Scepticism was found on a recent visit to 
exist in the minds of various workers in Malaya and Java as 

to the value of soya bean milk as a routine infant feed... The 
Chinese mother is found often to be aware of the property 
of soya bean milk of causing diarrhoea [diarrhea]; whether 
this is the result of the introduction of bacteria with the milk 
or to some cathartic action of the soya bean oil still remains 
to be studied.” Address: Dep. of Medicine, Div. of Clinical 
Research, Henry Lester Inst. of Medical Research, Shanghai, 
China.

2464. Taylor, Robert L. 1936. How soybeans help build 
Fords. Chemical and Metallurgical Engineering 43(4):172-
76. April.
• Summary: The Ford Motor Company, probably more than 
any other organization or individual, caused the soybean 
to become associated chiefl y with paint and plastics in 
the public mind, although other uses have always been 
more important. “The problem which led to the soybean 
development at the Ford Motor Co. was fi rst presented by 
Mr. Ford to a small group of his offi cials in 1930... The 
oil extractor is simply a piece of 12-in. steel pipe, 30 ft. 
in length, and set at an angle of 10 degrees. Operation is 
countercurrent... At the present time, the solvent used is 
hexane.” The Ford development was based on the addition 
of soybean fl our and wood fl our to phenol formaldehyde 
plastics, which material was used in such items on the Ford 
motor car as gear shift knobs, horn buttons, window frames, 
distributor caps, etc.
 Note: Although this use of soybean fl our was not 
successful and was eventually abandoned, the publicity give 
to it attracted public attention to the possibilities of soybeans 
in plastics.
 A diagram and several photos show the small-scale Ford 
oil extractor. The use of lecithin as an antioxidant in rubber is 
being investigated experimentally.
 What are the main uses of soybeans in the manufacture 
of Ford cars in terms of bushels and acres of soybeans used? 
1. Soybean oil for enamel: 270,000 bushels or 16,875 acres. 
2. Soybean oil for foundry sand cores: 193,920 bushels or 
12,120 acres. 3. Oil-free soybean meal for window frames: 
74,074 bushels or 4,560 acres. Other small uses for meal: 
Distributor caps 7,200 bushels, distributor bars 7,000 
bushels, coil plate 3,100 bushels, coil cap 2,333 bushels, 
light switch 1,800 bushels, gear shift knob 1,460 bushels, 
large horn button 487 bushels.
 “With the production of one million automobiles 
annually, the Ford company will require for all purposes 
more than 450,000 bushels or 28,000 acres of soybeans each 
year. At the present time, the company owns only 12,000 
acres.”
 A fl ow sheet shows the process for making soybean 
molding compound at Ford’s River Rouge Plant: The main 
ingredients are wood fl our 396.6 lb, solvent-extracted 
soybean meal 330 lb, formaldehyde 250 lb, phenol 250 lb, 
pigments 75 lb, alcohol 33 lb, lime 26.3 lb, hexamethylene 
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tetramine 26.3 lb, etc. Address: Editor, The Michigan 
Technic, Ann Arbor.

2465. Desai, Mahadev. 1936. Report of the A.I.V.I.A.–II 
(b). Diet. [All India Village Industries Assoc.]. Harijan 
4(16):119-20. May 23.
• Summary: The present diet of villagers in India is very 
inadequate both because the people cannot afford adequate 
food and because milling in villages depletes cereals of 
key nutrients. “Soya beans were being experimented on in 
various parts of the country, and farmers have been induced 
to cultivate them. In some cases, seeds were distributed to 
farmers. At the Headquarters Soya beans were grown with 
quite good results, the beans being even larger than the 
Manchurian variety... Soya beans were also tried as diet at 
both morning and evening meals by those who reside at 
the Headquarters. Other articles of protein food such as dal 
and ghee were completely stopped, and wheat in the form 
of rotis was reduced in quantity. The weight of persons 
experimenting with Soya beans was taken from week to 
week, and after three months of this experiment it may be 
said that while in a few cases increased weight was recorded, 
the evidence from weight was on the whole against such diet. 
Medical opinion confi rmed this result, for on further enquiry 
we were told by chemical and diet experts that Soya beans 
should not be taken as the sole source of protein, but was 
valuable only when taken in comparatively small quantities 
in addition to cereal proteins as it effi ciently supplemented in 
a vegetarian menu the lack of proteins from animal food and 
made up such defi ciencies in them.” Address: India.

2466. Iwata, Hisayoshi. 1936. [Comparison of nutritive value 
of fodder protein]. Nippon Nogeikagaku Kaishi (J. of the 
Agricultural Chemical Society of Japan) 12(5):415-20. May. 
(Chem. Abst. 30:7153). English language summary bound in 
the front of this volume, p. 58. [19 ref. Jap; eng]
• Summary: “The nutritive value of proteins in protein rich 
fodders, such as sardine cake, soy bean cake, extracted soy 
bean [meal], rape seed cake, sesam [sesame] cake, wheat 
bran and rice bran and their mixtures, were experimentally 
compared by feeding young albino rats.” For the purpose of 
fi nding the correlation between the nutritive value of protein 
and its amino acid composition, the latter was also examined. 
Address: Imperial College of Agriculture and Forestry, 
Morioka, Japan.

2467. Kaltenbach, D.; Legros, J. 1936. Soya: Selection, 
classifi cation of varieties, varieties cultivated in various 
countries: Latin America (Document part). Monthly Bulletin 
of Science and Practical Agriculture (International Institute 
of Agriculture, Rome) 27(5):180T-84T. May.
• Summary: “3. Argentina. The fi rst trials in acclimatisation 
of soya in Argentina were carried out, it appears, in 1908 at 
the Experimental Station of Córdoba. It was not, however, 

until 1924 that trials of any real economic importance 
were made. At that time the Seed Section, dependent on 
the Division of Experiment Stations, purchased seed of 15 
varieties of soya from the United States and distributed it 
among agricultural schools, experiment stations and about 
6,000 farmers throughout the principal parts of the country. 
From this distribution a considerable amount of information 
may be obtained on the adaptation of the various varieties 
to the different zones of the country... The chief results were 
obtained at the Experiment Station of Puerta de Diaz [which 
is situated in the valley of la Lerma], Department of Salta, 
and Loreto, Department of Misiones.
 “4. Bermuda. Soya has been cultivated here for several 
years. The Department of Agriculture has recommended its 
use as green manure and as a feed for livestock. There are 
no native varieties. The only variety introduced is Mammoth 
Yellow, the growth period of which allows sowing to take 
place at the beginning and harvesting at the end of summer.
 “5. Brazil. Investigations on the adaptation of different 
varieties of soya to the particular conditions of Brazil were 
and are carried out at the Experiment Station of Sao Simao. 
Trials were made with the following varieties a detailed 
description of which will be found under the heading of the 
United States...
 “As a result of the fi rst investigations it was possible to 
classify all these varieties into 5 groups according to their 
precocity. They were also divided into: (1) tall varieties (1.30 
to 1.50 meters) yielding a large quantity of green material 
and suitable for forage production; (2) medium tall varieties 
(0.50 to 0.80 meters); (3) dwarf varieties (0.20 to 0.40 
meters).
 “The principal varieties are:–Very early varieties 
(duration of growth period: 80 to 90 days): Artolfi , Arlington, 
Aksarben, Easycook, Hamilton and Hoosier. Early varieties 
(growth period: 90 to 100 days): Austin, Ebony, Hahto, 
Ilsoy, Goshen Prolifi c, and Virginia. Semi-early varieties 
(growth period: 100 to 110 days): Barchet, Chiquita, Dixia 
[sic, Dixie], Dunfi eld, George Washington, and Wilson 
Five. Semi-late varieties (growth period: 120 to 130 days): 
Herman, Medium Green, Mammoth Yellow, Merko and 
Sherwood. Late varieties (growth period: 130 to 150 days): 
Biloxi, Tarheel Black, Ito San, Minsoy, Old Dominion and 
Mikado.
 “The varieties particularly recommended by the 
Experiment Station of Sao Simao are as follows:–For seed 
production: Artolfi , Aksarben, Chiquita, Herman, Tarheel 
Black, Hamilton and Haberlandt. The seeds of these 
varieties are very rich in oil. For forage production: Biloxi, 
Wilson Five, Mammoth Yellow, Goshen Prolifi c, Ebony 
and Virginia. For human consumption: Easycook, Hahto 
and Hoosier. A table (p. 183) gives the composition of the 
principal varieties of soya cultivated in Brazil: Peking, 
Wilson Five, Minsoy, Dunfi eld, Mandarin, Haberlandt, 
Virginia, Habaro, Dixie, Mammoth Yellow, Chiquita, Tarheel 
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Black.
 “6. Chile. The fi rst trials in soya acclimatisation in Chile 
date back to 1934. In 1934 this cultivation emerged from 
the experimental into the practical stage. Investigations on 
the acclimatisation of various introduced varieties were 
carried out chiefl y by the Experiment Station of the National 
Agricultural Society. These trials were made with 27 
varieties. At present 4 of these varieties are recommended for 
cultivation, namely: Ito San, Dunfi eld, Illini and Manchu.”
 “Ito San.–The variety is the most wide-spread and the 
most adaptable... The growth period, at the Experiment 
Station, is from 110 to 120 days. In many parts of the 
country this period is prolonged to as much as 150 days. This 
variety gives good results from Anconcaga to Bio-Bio. It is 
most suitable for the regions of Maule, Nuble and Bio-Bio 
on account of its hardiness. It, however, has the disadvantage 
of having pods which open” [shatter]... Dunfi eld and Illini 
give very good results in the regions of Curico and Talca. 
Manchu matures a little later than Dunfi eld and Ito San. It is 
particularly suitable for the central zone.
 “In general, these 4 varieties yield seed of excellent 
quality and a high oil content. When sown and grown under 
favourable conditions, the growth period allows harvesting 
to take place in March. The average yield in seed per hectare 
on the farms is 16.1 quintals. In the course of trials carried 
out by the Experiment Station of the National Agricultural 
Society at Santiago, Chimbarongo, San Fernando and Talca, 
these varieties gave a yield of 33.6, 24.2, 30.2, and 37.7 
quintals, respectively. The yields in oil vary round about 
19%; at times as much as 22.5% has been obtained.”
 Note 1. 1 quintal = 100 kg. Note 2. This is the earliest 
document seen (May 2009) concerning soybeans in Chile, or 
the cultivation of soybeans in Chile. This document contains 
the earliest date seen for soybeans in Chile, or the cultivation 
of soybeans in Chile (1934). The source of these soybeans is 
unknown. See also a French version of this document by the 
Institut International d’Agriculture (1936) which gives 1924 
as the date of the fi rst soybean trials in Chile; we think the 
1934 date is more likely to be correct. Address: Rome, Italy.

2468. Kraybill, H.R. 1936. Soy bean chemistry. In: Farm 
Chemurgic Council, ed. 1936. Proceedings of the Second 
Dearborn Conference of Agriculture, Industry, and Science. 
Dearborn, Michigan. 409 p. See p. 260-65. [6 ref]
• Summary: This article examines soy bean chemistry from 
an industrial point of view. It is chiefl y the large amounts 
and quality of the fat and protein in the soybean that make 
it suitable for use in industry. Among the most important of 
the fatty constituents are: The phosphatids [phosphatides], 
sterols, sterol glucosides, saponins and mucilages. The 
average iodine number of domestic soy bean oil is about 
134, which places it in the drying class. Three molecules 
of fatty acids are combined with 1 molecule of glycerine to 
give a molecule of fat. The fatty acids of soy bean oil differ 

from corn oil and cotton seed oil chiefl y in that they contain 
linolenic acid and less palmitic acid.
 “During the last year or more soy bean oil has been 
used extensively as a food in mayonnaise, salad dressings, 
margarines and vegetable shortenings. Soy bean oil can be 
refi ned to a good sweet edible oil but after a period varying 
from a few weeks to a few months the oil often acquires a 
so-called ‘grassy’ or ‘paint-like’ fl avor.” Durkee suggests that 
it may be due to the small content of linolenic acid.
 “Phospholipins (Phosphatids): Phospholipins may be 
regarded as substituted fats in which one molecule of fatty 
acid is replaced by a molecule of phosphoric acid united with 
a nitrogen base. Only 3 phospholipins have been defi nitely 
characterized and only 2 of these, lecithin and cephalin, are 
known to occur in the soy bean. The nitrogen base in lecithin 
is choline and in cephalin amino ethyl alcohol. Soybeans 
contain from 1.00 to 3.00 per cent of phospholipins... 
Contrary to statements frequently made we fi nd that expeller 
and hydraulic pressed oils contain more phospholipins than 
those extracted by hexane.”
 Sterols of soy bean: In addition to the phospholipins, 
crude soy bean oil also contains several sterols–both 
sitosterol and stigmosterol [stigmasterol]. The chief interest 
in these compounds is their similarity in structure to the sex 
hormones and vitamin D. Recently several workers have 
reported the presence of one or more saponins in the soy 
bean. “Soy beans contain about 26 per cent of nitrogen-free 
extract. This includes soluble sugars and the more complex 
polysaccharides such as the galactans and arabans. The 
literature is not in agreement as to which sugars occur or as 
to the amounts present. In 1913 Tanret reported the isolation 
of sucrose and a tetrasaccharide stachyose from soy beans. 
Stachyose consists of two molecules of galactose and one 
each of glucose and levulose.” Address: Prof. of Agricultural 
Chemistry, Indiana (Purdue) Agric. Exp. Station, Lafayette, 
IN.

2469. Lee, Wei-Yung; Read, Bernard E. 1936. The effect of 
light on the production and distribution of ascorbic acid in 
germinated soy-beans. J. of the Chinese Chemical Society 
4(3):208-218. May. [14 ref]
• Summary: (1) Soy-beans germinated at 25ºC in the dark 
form ascorbic acid [vitamin C] in increasing amount up to 
the 9th-11th day, when approximately 0.4 mg per seedling is 
present, largely in the reversibly oxidized form.
 “(2) The ascorbic acid is present in largest amount in the 
cotyledons, where its highest value occurs on the fi fth day of 
sprouting. The growing sprouts show a very high percentage 
composition on the third day, but while the absolute 
amount formed is increasing, the relative content becomes 
progressively less.
 “(3) Sunlight causes a greater production of ascorbic 
acid, about double the amount on the fourteenth day. The 
possible correlation of these results with the development 
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of the plant and the formation of chlorophyll is discussed.” 
Address: Div. of Physiological Sciences, Henry Lester Inst. 
of Medical Research, Shanghai.

2470. MacLachlan, P.L. 1936. Fat metabolism in plants, 
with special reference to sterols. J. of Biological Chemistry 
114(1):185-91. May. [9 ref]
• Summary: Changes in soy bean (black Wilson variety) 
were studied after germination for 2 weeks in the light 
and in the dark. The total fat of the cotyledons decreased 
signifi cantly during germination; it decreased more during 
germination in the light than in the dark. A marked increase 
in the sterol content of germinating soy beans took place 
mainly in the roots, stems, and leaves of the young plants. 
However the esterifi cation of the sterol occurred chiefl y 
in the cotyledons. These results suggest that (1) a close 
relationship exists between the metabolism of the sterol and 
the utilization of fat in the cotyledons, and (2) the sterol 
is a vital constituent of the roots, stems, and leaves of the 
young plant and not a waste product. Address: Dep. of 
Biochemistry and Pharmacology, The Univ. of Rochester 
School of Medicine and Dentistry, Rochester, New York.

2471. O’Brien, W.J. 1936. Soy bean proteins. In: Farm 
Chemurgic Council, ed. 1936. Proceedings of the Second 
Dearborn Conference of Agriculture, Industry, and Science. 
Dearborn, Michigan. 409 p. See p. 254-60. Also in Oil and 
Colour Trades Journal, 90(1987):1434-36, 1442. Nov. 13, 
1936.
• Summary: Contents: Introduction. Extraction experiments. 
Research required. Paper industry uses. “Soy bean protein 
would be classed as a simple protein. It contains principally 
glycinin. Glycinin is a globulin and is soluble in weak acids, 
alkalis and neutral salts. Glycinin contains all the essential 
amino acids and like milk casein is able to sustain life... 
Biologically we have in soy beans a source of protein which 
can replace milk and meats and sustain life effi ciently. This 
fact has been demonstrated in Asiatic countries where for 
centuries the northern Asiatics have grown up largely on a 
diet of soy beans where cow’s milk and meat are very rarely 
used.”
 The calcium salts of soy protein behave quite differently 
from those of milk protein. “It also behaves differently on 
hydrolysis, producing only amino acids. It is therefore a 
distinctly different compound from milk casein.”
 “The isolation of protein from soy beans is necessarily 
a very diffi cult and intricate process. Because of the very 
sensitive nature of protein the successful extraction of 
the protein is dependent to a large extent upon the quality 
and previous history of the meal. The Glidden Company 
undertook the isolation of protein from soy beans in 1932. At 
that time we found that the ordinary type of soy bean meal 
such as the expeller or hydraulic meals, which were then 
available in the United States, was not suitable for obtaining 

a protein which would have the proper characteristics of 
color, purity, adhesion, viscosity, etc.”
 “In the meantime Messrs. Laucks, Davidson, Brown 
and Cone of the I.F. Laucks Company, pioneers in the fi eld, 
had discovered basic underlying facts about the extraction 
of soy protein, particularly the effect of calcium salts and 
denaturing of the protein on viscosity and pick tests. Because 
of the great importance of this work, arrangements were 
made with the I.F. Laucks Company to take over their 
processes and to continue the work from where they had left 
off.”
 Glidden purchased a German [solvent] extractor, then 
modifi ed the process to extract at as low a temperature as 
possible, and to remove certain impurities that still existed in 
the meal. “By making these changes we were able to produce 
a protein of proper color, adhesion, and viscosity suitable for 
sizing material as well as glue.”
 “The effective isolation of the protein is dependent upon 
the solubility of the protein in acids, alkalis, and neutral 
salts. It is also dependent upon the fact that protein is an 
amphoteric product, having an isoelectric point between 4.3 
and 4.7 pH.”
 “In contrast to milk casein which has a tendency to 
form tight curds, soy bean protein on the other hand shows 
a distinct characteristic of forming colloids or very fi nely 
precipitated proteins.”
 “It is safe to say that if the Glidden Company had known 
of the many diffi culties to be encountered and the heavy 
expenditures involved to bring the problem to the present 
point of completion, they would have hesitated before 
embarking on such a program.
 “In 1935, after a successful operation of a pilot plant, 
a unit to produce fi ve tons of soy bean protein per day was 
built in Chicago. This plant was put in successful operation 
but was unfortunately destroyed in the fall of 1935. As a 
result of the information obtained from this plant regarding 
certain engineering features, the engineers of the Glidden 
Company have re-designed a new unit which has now [May 
1936] started in operation.”
 The Glidden Co. now makes “three grades of soy protein 
known as Alpha, Beta, and Gamma Protein. The difference 
between Alpha and Beta is largely due to the variance in 
viscosity when cut with alkalis, Alpha showing the lower of 
the two.”
 Glidden worked with the Institute of Paper Chemistry 
for two years to develop a new paper sizing process. As a 
result, “certain types of pulp, which heretofore have been 
very diffi cult to size were successfully treated. Marked 
improvement in the characteristics of the paper were 
shown... If the paper industry should generally adopt this 
sizing process and the trade demand a superior paper, it is 
estimated that this use alone... would require from 14,000 to 
15,000 tons of protein a year. Even this would involve only 
one-tenth of the entire paper industry.
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 “In addition to this sizing process there is a very active 
demand for paper coatings. The consumption of milk casein 
in 1935 for the paper coating industry was approximately 
17,000 tons.” In recent years, much of this milk casein has 
been imported.”
 “Another promising fi eld for the use of protein is in the 
paint industry. It is found that soy bean protein in kalsomine 
and paints is more weather-resisting and more stable than 
other types of protein.” Another use is as a surface primer for 
steel.
 In the manufacture of plywood glue, preliminary work 
has shown that soy bean protein gives better results (much 
better adhesion) than soy bean meal. As a result of work 
done with the Institute of Paper Chemistry, a new water-
proofi ng process using soy bean protein has been developed; 
it is particularly adaptable to water-proofi ng paper, 
containers, etc.
 “It would also be well worth mentioning the large 
potential possibilities of the use of soy bean protein in 
foods.” Glidden’s experiments “have shown that various 
fl avoring compounds can be made from protein.”
 Tables show: (1) Analysis of glycinin into its elements 
(52.1% carbon, 26.3% oxygen, 7.53% nitrogen, 6.93% 
hydrogen, 0.75% sulphur). Typical analysis of Alpha and 
Beta Protein (88.8% protein). (2) Physical characteristics of 
Alpha Protein compared with milk casein: Color, fi nes, mesh 
size, pick test (a measure of adhesive strength), viscosity.
 Note: This is the earliest English-language document 
seen (Dec. 2015) that contains the term “Alpha Protein” (or 
“Alpha Proteins”), regardless of capitalization. Address: 
Vice-President, The Glidden Co., Cleveland, Ohio.

2472. Pappenheimer, Alwyn M.; Goettsch, Marianne. 1936. 
Transmission of nutritional muscular dystrophy to rabbits in 
utero. Proceedings of the Society for Experimental Biology 
and Medicine 34(4):522-25. May.
• Summary: The authors “succeeded in raising animals to 
maturity and in keeping their offspring in apparent health by 
replacing the lard in Diet 11 by soybean oil. The protective 
factor must therefore pass to the fetus, because in its absence, 
the offspring are born with advanced muscular lesions.” 
Address: Depts. of Biological Chemistry and Pathology, 
College of Physicians and Surgeons, Columbia Univ., New 
York.

2473. Wilgus, H.S., Jr.; Norris, L.C.; Heuser, G.F. 1936. 
Effect of heat on nutritive value of soy-bean oil meal. 
Industrial and Engineering Chemistry 28(5):586-88. May. 
[11 ref]
• Summary: Working with chicks, they reported that solvent 
soybean meal was superior to high temperature expeller 
and hydraulic soybean meals. The vitamin B-2 content of 
the beans was low and was not affected to any measurable 
extent by the processes. Color and fl avor of meals was not 

necessarily diagnostic of nutritive value, but raw heavy 
fl avor usually indicated insuffi cient application of heat and 
inferior protein effi ciency.
 Note: This is the earliest document seen (May 2008) 
showing that properly heated soybean meal is superior to 
raw or improperly heated meal for chicks. Address: Cornell 
Univ., Ithaca, New York.

2474. Morse, W.J. 1936. Re: Bansei soybeans and 
acidophilus soybean milk. Letter to Dr. John Harvey 
Kellogg, Battle Creek Sanitarium, Battle Creek, Michigan, 
June 3. 1 p. Typed, with signature on letterhead.
• Summary: Morse is sending Kellogg 12 pounds of 
Bansei soybeans, the type Morse found most promising for 
making soybean milk. “I wish to thank you for the bottle 
of Soy Acidophilus which one of your assistants brought 
to Washington a few weeks ago. I like this milk very much 
and am planning to use the acidophilus culture with some 
soybean milk.” Address: Senior Agronomist, Div. of Forage 
Crops and Diseases, Bureau of Plant Industry, USDA, 
Washington, DC.

2475. Breedlove, L.B. 1936. Soy bean–The magic plant: 
Valuable chemical constituents in products of plants. Article 
VI. Chicago J. of Commerce and La Salle Street Journal. 
June 13. p. 11.
• Summary: Discusses the chemical composition of 
soybeans. Table 1 shows the minimum, maximum, and 
average chemical composition (from analyses by the USDA 
Bureau of Chemistry) of all varieties of soy beans, including 
moisture, ash, fat, fi ber, protein, pentosan, sugars, starch-like 
substitute by elastic, phosphoric pentoxide, potassium oxide, 
calcium oxide, magnesium oxide, and weight per 1,000 
seeds.
 Table II shows the percentage of moisture, protein, 
carbohydrates, fat, and ash in the cotyledons, embryo/germ, 
and hulls. The soybean consists of 90-92% of cotyledons, 
6-8% of hull, and 1.5 to 2% of germ. The protein and fat 
content is highest in the cotyledons and lowest in the hulls.
 Table III shows the amino acid composition 
(tryptophane, cystine, tyrosine) and nitrogen content of 
glycinin prepared from 10 soybean varieties.
 Table IV shows the mineral content (total ash, 
potassium, sodium, calcium, magnesium, phosphorus, 
silicon, chlorine) of various grains: soy beans, wheat, corn, 
rye, peas, and navy beans. Soy beans have by far the greatest 
total mineral content.
 Proteins are extremely complex compounds. “The 
‘building stones’ of which these molecules are built are 
known as amino acids.” The principal protein in soy beans is 
glycinin. Unlike other beans, “the soya is high in oil content 
and low in starch.” Note that the term “the soya” is used to 
refer to soybeans. Address: Staff member, Chicago Journal of 
Commerce.
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2476. Breedlove, L.B. 1936. Soy bean–The magic plant: Oil 
characteristics and content of different varieties. Article VII. 
Chicago J. of Commerce and La Salle Street Journal. June 
16. p. 13.
• Summary: Contents: Composition of the oil. Methods 
of extraction. The oil content in varieties different. 
Characteristic [sic] of the oil. Iodine number of soy bean oil. 
Best for oil.
 One table shows the average percentage of oil and 
protein in 15 different soybean varieties. Manchuria has the 
highest oil percentage (23.2%) and Ebony has the lowest 
(14.6%). Ebony has the highest protein percentage (43.6%) 
and Manchuria has the lowest (36.9%). A second table shows 
that soybean oil contains 51.5 to 56.6% linoleic acid, 26.5 to 
34.4% oleic acid, and 2.2 to 2.5% linolenic acid.
 A third table shows the average iodine number of 
numerous samples of the oil from 5 varieties of soy beans 
(range: 126.6 to 131.2), and compares these values with 
those from linseed oil (185.9), cottonseed oil (108.0), and 
dent corn (119.1). Late in the life history of the soybean 
plant, a cool climate seems to favor an increase in the iodine 
number of the oil in the seed. “Judging from all available 
evidence, it is doubtful whether the iodine number of 
the soya bean can be raised to an average of 140.” Many 
scientists now believe that an iodine number of 134 to 
136 “represents nearly the physiological limits of the soy 
bean plant.” Address: Staff member, Chicago Journal of 
Commerce.

2477. Breedlove, L.B. 1936. Soy bean–The magic plant: 
Source of manifold foods for man, woman, and child. Article 
VIII. Chicago J. of Commerce and La Salle Street Journal. 
June 18. p. 12.
• Summary: Contents: Introduction (experiments on the diet 
of prisoners; the scientifi c knowledge of foods in relation to 
life and work). Removing bitter taste. Composition of soy 
fl ours. The count in amino acids.
 One table shows the average composition of fi ve types 
soy bean fl ours made from: (1) whole soybeans, (2) high 
fat content cake, (3) medium fat content cake, (4) low fat 
content cake, (5) solvent extracted cake. Flour made from 
whole soybeans contains 20.45% fat and 36.63% protein. 
Flour made from solvent extracted cake contains 1.58% fat 
and 68.74% protein. A second table gives the “Composition 
of the principal protein of various grains,” as follows: Barley 
(hordein). Oats (glutelin, gliaden). Rice (globulin, glutelin). 
Rye (gliaden, glutelin). Wheat (glutin, gliadin, glutenin, 
leucosin). Soybean (glycinin). Navy bean (phaseolin).
 A large diagram titled “Uses of the soy bean,” shows 91 
different uses. For example: The plants can be used for green 
manure, forage, pasture, or soiling. The beans can be used 
to make meal, oil, dried beans, and green beans. The oil can 
be used to make 13 different non-food industrial products 

plus food products and lecithin. These food products include 
butter substitute, lard substitute, edible oils, and salad oils. 
Lecithin is used in leather tanning, candy manufacture, 
medicines, and as an emulsifi er. The dried beans can be made 
into 9 foods and beverages plus stock feed. The “vegetable 
milk” can be made into bean curd (which can be used fresh, 
dried, smoked, or fermented), “condensed soy milk, canned 
soy milk, fresh soy milk, soy milk powder, and soy casein.” 
The casein can be made into “paper sizing, paints, textile 
dressing, waterproofi ng for textiles, drugs, or synthetic 
wool.” Green beans can be used as a green vegetable, 
canned, or in salads.
 “History indicates that the Chinese because of the soy 
bean were fi rst among racial groups to have a well-balanced 
diet, and being better nourished, they were for centuries able 
consistently to drive off the barbarians.
 “Western nations took little interest in diet other than 
that which grew up in the customs born out of trial and error 
methods. For more than one hundred years after experiments 
on prisoners began, the whole matter was looked upon as one 
of economy for the state and it was not until Carl von Voit 
laid down seventy years ago, his famous dictum, i.e., a man 
doing little work should have daily 118 grams of proteins, 
500 grams of carbohydrates and 56 grams of fat, that any 
interest in a diet providing suffi cient nutrition became 
manifest.”
 Note 1. This is the earliest English-language document 
seen (Aug. 2003) with the term “soy casein” to refer to 
isolated soy protein products.
 Note 2. This is the earliest English-language document 
seen (Nov. 2017) that uses the term “synthetic wool” to 
refer to spun soy protein fi ber used like a textile fi ber 
(such as wool). Address: Staff member, Chicago Journal of 
Commerce.

2478. Breedlove, L.B. 1936. Soy bean–The magic plant: 
Source of manifold foods for man, woman, and child. Article 
X. Chicago J. of Commerce and La Salle Street Journal. 
June 23. p. 11.
• Summary: Introduction and composition of “soy milk” 
(also called vegetable milk and soya milk). Producing soy 
bean milk (method of Max Adler). Food for diabetics. Curd 
base for many dishes (To Fu). American soya sauce superior.
 “Soy bean milk is now produced, on a factory basis, in 
this country by fi ve companies, of which three offer the soy 
milk in powdered form.”
 “The addition of magnesium or calcium salts or lactic 
acid to soy milk when hot, precipitates out a good part of the 
protein, forming a grayish white curd, leaving a yellow water 
liquid [whey]. This curd, after being drained and pressed, is 
the product known as ‘To Fu,’ which is an extensive article 
of diet among oriental, and also forms the basis for numerous 
fermented, smoked and dried cheeses in China and Japan. In 
all of the large cities of this country having a large oriental 
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population such curd, made fresh each day, may be found in 
the food stores which cater to such populations.
 Such cheeses or curds have not yet appealed to the 
occidental taste. They seem too strong in fl avor and are 
of a sponge-like consistency... With the newer methods of 
conditioning the beans, it seems quite likely that the curds–
not unlike cottage cheese–may be more palatable to the 
western taste.
 “On the oriental table these curds, prepared in an infi nite 
number of ways–it is said that most any self-respecting 
oriental chef knows at least 500 recipes–may appear in one 
form for an appetizer, in another form as the ‘meat’ course, 
in another as the salad, and in still another as the dessert.”
 “American soya sauce superior: Soya sauce, used 
extensively by oriental peoples in cooking, as a relish or 
condiment to increase the fl avor of all dishes and as an 
aid to food assimilation, is made by crushing and grinding 
a mixture of cooked [soy] beans and pulverized barley, 
inoculating with a culture known as rice ferment and leaving 
in vats for six to eighteen months to ferment. The juice is 
then drained and fi ltered, salt and spices added.
 “The recipe for this dark-brown liquid, used on chop 
suey and other typical dishes, has been a closely guarded 
secret handed down for generations in a limited number 
of Chinese families. However, within the last few years, 
the chemists of one American fi rm [Oriental Show-You 
Company, Columbia City, Indiana] discovered a more 
satisfactory recipe and the output of this factory, making the 
sauce from domestic beans, has so captured the market in 
this country among the oriental reared citizens that imports 
of the sauce have been greatly reduced.”
 “Until very recently, when methods were found to 
remove the bitter taste, very little soy bean oil was used in 
this country for edible purposes. When properly treated, 
however, soy bean oil may serve in any one of the three 
important uses–either in lard substitutes, in margarin 
[margarine], or in cooking oils.” Address: Staff member, 
Chicago Journal of Commerce.

2479. Calkin, D.L. 1936. Report by Dr. Whitby of interview 
with Mr. D.L. Calkin of the Dominion Soya Products 
Company, Montreal. In: National Research Council of 
Canada. 1936. Proceedings of the Third Conference on 
Soybeans. Ottawa, Canada. 34 p. See Appendix B, p. 
B1-B10. Held on 30 June 1936 in the National Research 
Building, Ottawa, Ontario, Canada. [2 ref]
• Summary: Note: In several subsequent interviews in 
this report, the company name is given as Dominion 
Soya Industries Limited. Based on a phone conversation 
of 24 April 1936. Dominion Soya Products Co. uses an 
inexpensive solvent extraction plant developed by the 
Ford Motor Co. Aviation gasoline is used as the solvent, 
but it is not entirely satisfactory, since it leaves an odor in 
the fi nished product. Most of the plants processing soya 

beans in Canada are apparently using solvent extraction. 
Exceptions are (1) Soya Mills Co. (Mr. Tricky) [sic, Trickey; 
at Stratford, Ontario], using English-built oil expeller 
equipment, and (2) Dominion Linseed Oil Company, making 
whole-oil fl our.
 Soybean oil: The chief outlets for soya bean oil are to 
the paint manufacturers and the packers (including Canada 
Packers), which use it for the production of shortening, or 
of a refi ned, bland salad or cooking oil. “It is understood 
that the Ford Motor Company is now using soya bean oil 
exclusively for its car enamels.”
 Soybean fl our: The Ford Motor Co., in co-operation with 
the Bakelite Co., has developed a successful plastic from 
soya bean meal. Soya bean fl our is being used in England 
for making sausages; it is claimed to have the advantage 
of holding the meat juices and of acting as an antioxidant 
(preventing rancidity). Dr. Rabinovitch of Montreal is in 
favor of using soy “fl our in sausages, especially in the low-
grade type known as ‘hot dogs.’ Dr. Rabinovitch on his trip 
to the north last summer took considerable quantities of soya 
bean fl our and oil for use of the Eskimo. Canada Packers 
think well of its use in sausages... Brown of Bradley Foulds 
in England used soya fl our for fi nishing light textiles with 
good results, but found that in the case of heavy goods and 
fi nishes the fl our tends to produce a slimy feel on the goods. 
Experiments on the use of soya fl our in water paints were 
made by the Sherwin-Williams Co., Montreal. The objection 
was raised, however, that the solutions stank. In experiments 
in England in this connection the chief point stressed was 
the diffi culty of getting the fl our into solution... Experiments 
are in progress in Canada on the use of soya fl our in the 
manufacture of explosives, presumably after nitration. Soya 
bean fl our used as a glue in the manufacture of plywood 
from soft wood has the advantage of being more waterproof 
than any other glue known. On account of this property it 
was used for all walls and fl oors exposed to the weather at 
the Century of Progress Exhibition in Chicago [Illinois]. 
Soya bean glue is being made in Canada by the Hercules 
Glue Company and a small quantity by the Bulldog Grip 
Cement Co.”
 “Mr. Calkin’s experience with Ontario beans has been 
that they have often been contaminated with shells, small 
stones, clay, etc. Furthermore, U.S. beans could be bought 
for 90¢–$1.00 a bushel at a time when $1.50 was being 
asked for Ontario Beans.
 “The Co-operative Soya Bean plant in Ontario (at 
Milton) in which the Archer Daniels Midland Company is 
also interested is not now apparently operating. It appears 
that the secretary of the Co-operative decamped with the 
funds.”
 Also describes (p. B5-10) several experiments 
conducted by J.B. Phillips, MSc, PhD (July 1933 in 
Montreal) on “beating experiments with sulphite pulp and 
soya fl our” using Dominion Soya Powder as a fi ller and size 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    995

© Copyright Soyinfo Center 2021

for paper. And “Utilization of Dominion Soya in coatings 
for papers.” Address: Dominion Soya Products Company, 
Montreal, Quebec, Canada.

2480. Kaltenbach, D.; Legros, J. 1936. Soya: Selection, 
classifi cation of varieties, varieties cultivated in various 
countries: Western Europe (Document part). Monthly 
Bulletin of Science and Practical Agriculture (International 
Institute of Agriculture, Rome) 27(6):216T-28T. June.
• Summary: “1. Germany. In spite of numerous attempts 
extending over a long period of time, and particularly since 
1920, soya cultivation in Germany has remained in the 
experimental stage. From a practical standpoint it cannot be 
said that economic cultivation of soya exists...
 “All the varieties introduced for trial have failed as they 
were not adaptable to the climatic conditions of the country. 
Certain growers, however, (Schurig at Stedten; Brandt at 
Gierdorf; Heinemann; Winkler, etc.) and several professors 
of State Institutions (Professor Riede of the Bonn University; 
Professor Sessous of the Giessen University; Professor 
Berkner of the Breslau University; Dr. Heinze of the 
Chamber of Agriculture of Halle) have carried out breeding 
work and have obtained lines superior to the varieties which 
were used as the point of departure. These lines are at present 
being tested in various regions in Germany.
 “Several varieties have been obtained by the botanical 
station of the Higher School of Agriculture of Bonn-
Poppelsdorf:
 “Yield per hectare of Bonn 373 is 20.9, and yield per 
hectare of Bonn 456 is 19.1.
 “2. Austria. Soya cultivation was introduced in 1870 
by F. Haberlandt. Since that time breeding work and tests in 
acclimatisation have been carried out at various times. The 
most important work of this kind was started in 1923 by Dr. 
Fritz Drahorad and his assistant M.F. Brillmayr [Brillmayer]. 
Trials were made with 28 varieties in various parts of the 
country and the results centralized at Platt (Lower Austria) 
at the Leguminous Plant Breeding Station dependent from 
the Federal Station of Plant Cultivation and Seed Selection. 
In this way early varieties were bred at Platt with a growth 
period of 110-125 days.
 “The principal varieties bred are: Platter Schwarze Soja, 
Platter Kleine Gelbe Soja, Platter Gelbe Riesen.
 “In Austria the only varieties that may be cultivated 
with success are those selected in the country which have a 
growth period of from 130 to 145 days at the most.
 “3. France. Soya was introduced into the Botanical 
Garden at Versailles in 1740. Several trials in cultivation 
have been made since 1855. L. Rouest in Aude and Charles 
de Carbonnières, in Tarn, carried out test of some importance 
from 1918 to 1925. But it was not until 1932 that the fi rst 
scientifi c investigations were made on the possibilities of 
acclimatising soya in France. These researches were carried 
out chiefl y by M.H. de Guerpel, in Basse-Normandie. The 

results obtained in the fi rst year were so encouraging that 
it was decided to sow 5 hectares of soya in ten communes 
in Normandy, the principal being: Cagny, Saint-André-sur-
Orne, Vieux-Fumé, Percy-en-Auge, Villons-le-Buissons, 
Saint-Contest, Beny-sur-Mer. The seed was taken both from 
the harvest of the previous year and also from seed from 
Poland... Yields varied from 1400 to 1800 kg per hectare.
 “Another trial was made with a variety with yellow seed 
from Manchuria.
 “In 1934 trials were made in the Department of Eure 
with the variety Tokio with black seeds.
 “4. Great Britain (and Colonies). One of the fi rst tests 
in acclimatisation of soya in Great Britain took place at the 
Royal Botanical Garden, Regents Park, in 1914. During these 
tests Mr. North found that certain varieties were suffi ciently 
early to mature at the end of September. By careful selection 
with these varieties for several years lines were obtained 
which were particularly early. In 1928, a hybrid was 
introduced from Canada which proved to be earlier than any 
of the 60 varieties tested up to that time. By sowing the seed 
the fi rst week in May it was possible to harvest the beginning 
of September. Good results were obtained in Middlesex, 
Essex, Berkshire, Oxfordshire and Hampshire.
 “The most important researches were made at Boreham 
in Essex in 1933 where 47 varieties were grown originating 
from North America, Canada, Manchuria and Japan. Trials 
were also made with the varieties already bred by Mr. North. 
Interesting results were obtained.
 “The investigations were continued in 1934 with the 4 
best varieties acclimatised, known as Jap, ‘C,’ ‘O,’ and ‘J.’
 “6. Italy. Sporadic trials in soya growing were made in 
Italy from 1740 to 1880, but it was chiefl y at the beginning 
of this century that an attempt was made to introduce this 
crop into the national economy. Soya has been the object of 
patient and continuous research at the Bonafous Institute in 
Turin, where two varieties were selected, well adapted to 
the region, one with yellow and the other with green seeds, 
large and spherical in shape. In the district of Spoleto, the 
Marquis G. Marignoli obtained good results, in 1926, with 
this plant and is of the opinion that soya cultivation for seed 
production would be completely successful in Puglia and the 
South. He found that the American variety Mammoth Yellow 
is easily acclimatised in Central Italy and he has undertaken 
mass selection of this variety which is of great importance 
on account of its precocity and yields. In respect of forage 
production, he has successfully experimented with a variety 
with green seeds which, owing to its great development, 
is doubtless the same as the variety that gave good results 
in Piedmont. According to information received from the 
Director of the Travelling Chair of Agriculture of Cagliari, 
similar trials have been made in the Sanluri farm and certain 
other private farms. In 1928, a Yellow Japanese variety gave 
3.3 quintals of seed per hectare at Sanluri. This same variety, 
grown at Santa Margherita di Pula, only gave 2.3 quintals. At 
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Simacis, in 1919, a light coloured variety of soya yielded 3 
quintals per hectare. In the experimental plots of the Faculty 
of Agriculture of the Perugia University, small trials have 
been made with 4 varieties of soya which had already been 
tried and selected before the war by Professor Bottari at the 
Bonafous Agricultural Institute. Note: 1 quintal = 100 kg.
 “Soya was grown for the fi rst time at the Agricultural 
Station of Bari in 1921. Seeds obtained from Professor 
Borzi were used. This variety proved to be very productive, 
but rather late. In the following years Professor Pantanelli, 
Director of the Station, procured 45 varieties from the United 
States and India.
 “7. Netherlands. Soya growing is not widespread in 
the Netherlands and only small trials in acclimatisation are 
carried out. It is not yet known whether soya can be grown 
on a remunerative basis in the humid climatic conditions of 
this country.
 “10. Switzerland. The fi rst trials in soya growing in 
Switzerland date back to the time of the Universal Exhibition 
of Vienna in 1873, in fact, a great quantity of soya seeds 
belonging to different Manchu varieties were shown. In 
1878, Professor Haberlandt, who had carried out cultivation 
trials in various countries in Europe, made a few tests in 
the town of Coire [Chur]. A little later, Professor Kraemer 
made a few trials in Zurich for three years and published a 
pamphlet in 1880 giving the results obtained. In practice, 
soya growing had not developed and it is only recently that 
further efforts in soya cultivation have been made.
 “At present trials are carried out solely by the 
Establishment of Agricultural Research of Oerlikon-Zurich, 
foreign varieties being the principal object of study. There 
are no native Swiss varieties. The fi rst varieties tried were 
those obtained by the German breeder Dieckmann at 
Hamburg. Late an Austrian variety was introduced: Platter 
Gelbe Riesen, and a whole series of American varieties 
obtained from Professor Wiggans of the Cornell University, 
Ithaca. Finally, 3 Polish varieties from Vilna were introduced 
which, it appears, came from the Botanical Garden of Basle 
[Basel, Switzerland]...

“Soya grown for seed: There are also wide variations in 
seed yields. With the 22 varieties tested in 1935, they varied 
from 1.5 to 16.5 quintals per hectare.
 “In Switzerland, forage production is the principal 
object of soya growing. There are, however, factories which 
are interested in soya for the production of foods for persons 
suffering from diabetes. Local production of soya cannot 
compete with the present imports from abroad.” Address: 
Rome, Italy.

2481. Rose, William C. 1936. Lafayette Benedict Mendel–
An appreciation. J. of Nutrition 11(6):607-13. June.
• Summary: A remarkable and inspiring scientist, teacher, 
and human being.
 1872 Feb. 5–Lafayette B. Mendel was born in Delhi, 

New York, the son of Benedict and Pauline (Ullman) 
Mendel. His entire scientifi c life was spent at Yale University 
[in Connecticut]. In 1891 he received his bachelor’s 
degree there, and the following year began his teaching 
career there as Assistant in Physiological Chemistry. 
1893–He obtained his doctorate at Yale at age 21. 1895-
1896–While an instructor, Mendel was on leave and 
studied under Heidenbain at Breslau and E. Baumann at 
Freiburg University. 1903–Back at Yale, he was promoted 
to professor. In 1921 he became Sterling Professor of 
Physiological Chemistry. Address: Lab. of Biochemistry, 
Univ. of Illinois, Urbana.

2482. Sano, Kunio. 1936. Miso jôzô no eiyôgaku-teki 
kôsatsu. X. Miso jukusei-chû no shisuchin no shôchô 
[Nutritional studies on miso fermentation. X. Increase and 
decrease of cystin during miso ripening]. Jozogaku Zasshi (J. 
of Brewing, Osaka) 14(6):499-505. June. [14 ref. Jap]
Address: Osaka Teikoku Daigaku, Kôgaku-bu, Jozogaku 
Kyoshitsu, Takada Kenkyu-shitsu (Hokoku #49), Japan.

2483. Teller, George L. 1936. Evidence concerning two types 
of plant diastase. J. of Biological Chemistry 114(2):425-30. 
June. [1 ref]
• Summary: The diastatic activity of soybean cotyledons (not 
dried) is 12, and of the seed coat and leaves is 50. Results 
indicate the presence of two amylases in soybeans and show 
that soybean amylase is a better sugar-former than any other 
amylase studied except for the enzyme of dried sweet potato. 
Address: The Columbus Laboratories, Inc., Chicago.

2484. Triemer, Fredo. 1936. Die spezifi sch-dynamische 
Wirkung der Sojanahrung [The specifi c-dynamic effect of 
soya nutrients]. Zeitschrift fuer die Gesamte Experimentelle 
Medizin 98(5):559-66. June. Based on his PhD dissertation, 
Medizinischen Fakultaet Heidelberg. [19 ref. Ger]
• Summary: Research showing that soybean foods has an 
important specifi c dynamic action, which is conditioned by 
its high protein content. Address: Aus der Gemeinnuetzigen 
Krankenanstalt Speyerershof in Heidelberg.

2485. Madison Survey (Madison, Tennessee). 1936. Among 
the industries at Madison. 18(29):113-16. July 15.
• Summary: Madison stresses its industries not simply 
because they are a source of revenue for students. “If every 
student who enters this college were fi nancially able to meet 
expenses with cash, still Madison would operate its industrial 
centers because they constitute one of the outstanding 
features of the educational system Madison fosters. Why? 
Madison is preparing men and women to fi ll places of 
responsibility in needy fi elds, in hard and trying places. It 
turns out to the world men and women capable of doing 
things worthwhile for the community in which they locate. 
Not all of these are by any means white-collar jobs. Labor 
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itself is educational. Labor is needed to develop the whole 
man.”
 The Madison Printing Department prints all of the 
packages and labels for Madison Foods. Photos show the 
following products in paperboard boxes with labels: Date 
Stix, Fruit Stix, Breakfast Crisps, Bran Wafers, Thin-Things, 
Soy-Koff, Whole Wheat Wafers, and Minute Wheat. Labels 
for Vigorost and Kreme O’Soy [bread] are also pictured.
 “One of the latest printing jobs is three thousand 
display units to accompany samples of Fruit Stix, Date Stix, 
Breakfast Crisps, and Soy-Koff.”
 “Kreme O’Soy Bread adds quality to every lunch and 
meal. You will enjoy its rich creamy nut-like fl avor. Use it 
freely for toast, sandwiches, fi llings, puddings, etc.
 “Madison Kreme O’Soy Flour is used in this bread 
to reduce the starch content, to impart the creamy nut-like 
fl avor, and to alkalinize the bread. Kreme O’Soy Flour is 
a rich food–a complete protein–containing only a trace of 
starch.” Other products noted are Nut-Meat, Soy Beans with 
Tomato Sauce, and Soy Cheese.

2486. Times of India (The) (Bombay). 1936. Cultivation of 
soya bean: Nutritional value to India. July 16. p. 8.
• Summary: This excellent article about the soya bean, 
containing many photos, recently received from the USA, 
discusses the remarkable number of uses to which this farm 
crop is being put in America. It is only natural to ask whether 
its cultivation is being promoted in India. Soyabean milk is 
mentioned.

2487. Clark’s (Ruth) Health Cafe and Food Center. 1936. 
Featuring foods that supply the body-building elements (Ad). 
California Health News (Hollywood, California) 4(14):7. 
July 17.
• Summary: “Also health breads: Soy Carob Bean, Soy 
Garbanza, Soy Alfalfa, Soy Bean Plain, Vitamin E. Baked by 
Bruce McGill. 317 S. Broadway, Los Angeles.”
 “Tune in on Ruth Clark KEHE (formerly KTM) 
Mondays 4:15.” A small portrait photo shows Ruth Clark. 
Address: 410 So. Hill St. [Los Angeles, California].

2488. Olsen, A.M.; Prickman, L.E. 1936. Hypersensitivity 
to soy beans. Proceedings of the Staff Meetings of the Mayo 
Clinic 11(30):465-68. July 22. [5 ref]
• Summary: Describes a case of soy bean allergy, the fi rst 
to be reported from the Mayo Clinic. It concerns an Italian, 
age 44, who has been employed for the past 18 months 
as a bricklayer in the reconstruction of a soybean plant in 
Chicago that exploded in the fall of 1934. [Note: Apparently 
not the Glidden plant, which exploded on 7 Oct. 1935]. 
“The allergic diagnosis in this case was hay fever of the 
fall variety, complicated by asthma and mild, nonseasonal 
asthma caused apparently by contact with the dust from 
feathers and cattle hair. Superimposed was an allergic 

sensitivity to soy bean, the inhalation of soy bean dust being 
capable of producing symptoms of acute, severe asthma, 
allergic rhinitis and conjunctivitis.”
 “The best treatment for this hypersensitiveness is 
complete avoidance of soy beans, both in the form of dust 
and in foods... Desensitization had apparently been attempted 
on 2 occasions without benefi t to the patient.”
 Note: This is the earliest document seen (Nov. 2020) that 
mentions the word “allergic” in connection with soybeans. 
Address: 1. Fellow in Medicine, The Mayo Foundation; 2. 
Div. of Medicine.

2489. Webb, H.A. 1936. Review of the book Food for Life, 
by Frances Dittes. Banner (Nashville, Tennessee). July 26. 
Magazine section. Summarized in Madison Survey. March 3. 
1937. p. 33-34. *
• Summary: “This book makes a real contribution to 
the literature of cookery and nutrition from at least two 
standpoints: First, it is written by a Southern author who 
knows the Southern taste in sickness and in health; second, 
it is the vegetarian school, whose life work consists in 
administering foods as a true medicine to those who seek 
for health.” Address: Head of the Chemistry Dep., Peabody 
College.

2490. Agnoli, Renzo; Untersteiner, L. 1936. Contenuto in 
vitamina A e B delle farine di lenti, di avena, e di soja [The 
vitamin A and B contents in fl ours made from lentils, oats, 
and soybeans (Abstract)]. Nutrition Abstracts and Reviews 
6:56 July. (#252). [1 ref. Ita; Eng]
• Summary: “A diet defi cient in vitamin A and the vitamin 
B complex was adequately supplemented for young rats by 
incorporation of 10 per cent. of lentil meal or 5 per cent. of 
soya bean meal.
 “For pigeons on a polished rice diet addition of 10 per 
cent. of soya bean meal was protective, but oatmeal and 
lentil meal were ineffective in this amount.–E.M. Hume.” 
Address: Inst. Pharmacol., Univ. Genoa.

2491. Burlison, W.L. 1936. The soybean. A plant immigrant 
makes good. Industrial and Engineering Chemistry 
28(7):772-77. July. [23 ref]
• Summary: Contents: Introduction and brief history. 
Description of the bean. Soybean culture. Industrial uses. 
Imports. Composition of soybean seed. Composition of 
soybean oil. Composition of soybean-oil meal. Methods 
of processing soybeans for consumption: Expeller method, 
hydraulic-press method, solvent extraction process. 
Disposition of the domestic crop. Products derived from 
soybeans. Industrial use of soybean oil. Soybean oil in the 
paint industry. Soybean oil as a core binder. Other uses for 
soybean oil: Lecithin, sulphonated oil. Plastic industry. 
Soybean glue. Further investigation needed.
 This article begins: “The soybean is one of the oldest 
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crops grown. It was described in a Chinese book on Materia 
Medica, Ben Tsao Gang Mu, written by Emperor Shen-Nung 
about 4800 years ago... Soybeans were introduced into the 
United States in 1804, yet a hundred years there were very 
few grown outside the southern states.”
 The section titled “Products derived from soybeans” 
(p. 775) contains an extensive list of commercial food, feed, 
and industrial products derived from soybeans and compiled 
from letters received by the University of Illinois during the 
latter part of 1931. “This list is increasing from month to 
month.” Some products have brand names and others only 
generic names. The following products were on the market in 
the USA and Canada at that time.
 “Food products: Soybean fl our. Soybean-meal fl our. 
Refi ned edible soybean oil. Soybean salad oil. Chocolate 
bars (30% soybean fl our). Cocoa (up to 60% soybean 
fl our). Sausages (up to 50% soybean fl our). Bread (7½% 
soybean fl our). Rolls (10% soybean fl our). Macaroni (20% 
soybean fl our). Soybean muffi ns. Soybean cookies. Soybean 
doughnuts. Vegetable shortening. Infant foods. Diabetic 
foods. Oleomargarine. Lard substitutes. Filled sweets. 
Soybean sprouts. Soybean cheese. Soya cream biscuits. 
La Choy soy sauce. Zoybeans (cooked beans). Bacon 
and Zoybeans. Zoy bouillon. Casein gluten fl our. Non-
fat mayonnaise. Fatless spread. Soyex-malt-cocoa drink. 
Soybean milk. Soybean ice cream.
 “Feed products: Cake or meal. Commercial feed. Dairy 
feed. Hog chow. Poultry chow. Dog chow. Calf chow. Rabbit 
chow. 34% protein chow chow. Chick Startena.
 “Industrial products: Paint. Varnish. Enamels. Oilcloth. 
Linoleum. Printers’ ink. Glycerol. Celluloid. Lauxtex plastic 
wall coat. Lauxtein waterproof soybean glue. Lauxein 
emulsifi er. Soap. Core binders. Rubber substitutes. Plastics.”
 Photos show: (1) “A beautiful fi eld of Illini soybeans, 
a variety extensively used for industrial purposes.” (2) “A 
soybean plant loaded with pods and ready for harvest.
 Tables show: (1) “Utilization of soybeans and soybean 
products in 1930” For example: Soybeans ground for food: 
200,000 bu (bushels). Soybean oil used in various edible 
products: Oleomargarine: 750,000 lb. Lard substitutes: 
500,000 lb. Other food products: 4,750,000 lb. Soybean oil 
used in industrial products: Paint and varnish: 9,000,000 lb. 
Linoleum and oilcloth: 4,000,000 lb. Soap kettle: 8,500,000 
lb. Soybean meal used in: Commercial feed: 84,100 tons. 
Other 15,000 tons. Soy fl our for food: 850 tons. Infant and 
diabetic foods: 50 tons. Other uses, including glue: 10,000 
tons.
 Table 2: “Adaptability of soybean oil to various 
products.” Drying products: Paint, varnish, linoleum 
and oilcloth, waterproof goods. Soap products: Hard 
soaps (toilet, household, laundry), soft soaps (shampoos, 
automobile soaps). Edible products: Lard compounds, 
cooking oils, salad oils, fountain drinks, candy, mayonnaise, 
margarine. Miscellaneous: Foundry core oil, printers’ ink.

 Note: A revised and considerably expanded version of 
this article, with the same title and author but a somewhat 
different format, was published two months later as Illinois 
Agric. Exp. Station, Circular, No. 461. 15 p. Sept. Address: 
Univ. of Illinois, Urbana, Illinois.

2492. Cox, C.H. 1936. Soy bean analysis. Oil and Soap 
13(7):167-68. July.
• Summary: Ammonia may be determined on 1.4-1.7 gm 
by the ordinary method employed for cottonseed. For the 
determination of water, 8-10 gm of whole beans are dried for 
3 hours at 130ºC in a Freas forced-draft oven. To ascertain 
the oil content, 60 gm of beans are predried for 2 hours as 
above and twice ground in a Bauer mill before extracting 
2-gm samples for 2 hours and again, after regrinding in 
a mortar, for a further 3 hours. Address: Barrow-Agee 
Laboratories, Memphis, Tennessee.

2493. Iwamura, Iwao. 1936. Biochemical studies on “miso,” 
fermented soy-bean paste. IV. On the effect of cystine upon 
the nutritive value of “miso-protein” when fed to albino rats 
as a supplement to rice. Bulletin of the Agricultural Chemical 
Society of Japan 12(7):78-88. July. (Chem. Abst. 30:7153). 
Bound in the front of Nippon Nogei Kagaku Kaishi (J. of the 
Agricultural Chemical Society of Japan). [16 ref. Eng]
• Summary: “The amount of cystine in 100 gm of fresh miso 
was as follows: Shiromiso 64.2, Yedomiso 45.5, Sendaimiso 
50.9, Hatchomiso 93.4 mg.” The content of cystine in 
various kinds of fresh “miso” is 0.064-0.10% and in polished 
rice 0.037-0.055%. The “miso” diet is slightly defi cient in 
cystine for growth of rats. Address: Agricultural Chemical 
Lab., Tokyo Imperial Univ., Tokyo.

2494. Iwamura, Iwao. 1936. Determination of cystine in 
“shoyu.” Bulletin of the Agricultural Chemical Society of 
Japan 12(7):89. July. Bound in the front of Nippon Nogei 
Kagaku Kaishi (J. of the Agricultural Chemical Society of 
Japan). [2 ref. Eng]
• Summary: “Shoyu” contains 0.0424-0.0544% cystine. 
Address: Agricultural Chemical Lab., Tokyo Imperial Univ., 
Tokyo.

2495. Lohse, H.W. 1936. The soya bean as a food product 
and industrial raw material. Canadian Chemistry and 
Metallurgy 20(7):224-25. July. (Chem. Abst. 30:6505).
• Summary: Contents: Introduction (incl. nutritive value 
of soybeans). Proteins and fats. Vitamins of soya bean. 
Soya bean as a food product. Soya bean milk. Soya bean 
fl our. Soya bean oil (obtained by solvent extraction process, 
hydraulic press process, or expeller process; food and 
industrial uses). Uses for extracted meal (food and industrial; 
including lecithin).
 According to statistics from the Dominion Bureau 
of Statistics, consumption of soya bean oil in Canadian 
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manufacturing industries was as follows: Miscellaneous food 
industries 499,451 lb, slaughtering and packing 169,916 lb, 
bakeries 112,693 lb, and biscuits & confectionery 20,200 lb. 
Total: 802,260 lb worth $48,062.
 Concerning soya bean milk, the author states in this 
paper presented at the Canadian Chemical Convention: 
“Soya bean milk has been manufactured here in Canada by 
Milqo Limited in Hamilton since 1919. This fi rm erected 
one of the fi rst, if not the fi rst, plants for the purpose of this 
manufacture on a large scale in the Western world.” Milqo 
Ltd. (which may be related to Vi-tone or Vitone in Hamilton) 
is probably the same company in Hamilton that was named 
Milk-Ko Products in 1954 (Soybean Blue Book p. 102). 
Address: Milqo Ltd., Hamilton, ONT, Canada.

2496. Monnier, Emile. 1936. La graine de soja: Les 
préparations à base de graines de soja dans l’alimentation 
des Annamites [The soybean seed: Preparations based on 
soybeans in the diet of the Annamites (of Central Vietnam)]. 
Marseille, France: Imprimerie Ant. Ged. 106 p. 24 cm. [91 
ref. Fre]
• Summary: The title pages states that this is the published 
version of the author’s PhD thesis at the Mixed Faculty 
of General and Colonial Medicine, and of Pharmacy at 
Marseille. The thesis was presented and defended before the 
Faculty of Medicine of Marseille on 10 July 1936 to obtain 
the degree of Doctor of Pharmacy. The author was born on 
19 Nov. 1905, at Sarzeau (Morbihan); he is a Licencié ès 
Sciences, Pharmacien-Capitaine des Troupes Coloniales.
 Contents: 1. Introduction. 2. The soybean: Historical 
summary and overview. Soybean botany, the production of 
soya; its cultivation in Indochina, soybean commerce and 
trade, chemical composition of the soybean seed (analysis 
of soybeans from Tonkin), the chemical constituents of the 
soybean seed, soy oil, food use of soya in Europe, industrial 
uses of soya, soya in therapeutics and dietetics. 3. Soy-based 
food preparations from Indochina: Soymilk, the fermentation 
and preservation of soymilk, tofu (dâu-phù), soy sauce, yuba 
(La crème de soja, dâu-phù-chuc). 4. Conclusion.

2497. Takata, Ryôhei. 1936. Daizu seihin no eiyô gakuteki 
kenkyû. I. Kôri-dôfu tanpakushitsu no eiyô-ka [Studies on 
the nutritional value of soybean products. I. Nutritional value 
of the protein in dried-frozen tofu]. Jozogaku Zasshi (J. of 
Brewing, Osaka) 14(7):549-53. [3 ref. Jap]
• Summary: Note: This is the earliest Japanese-language 
document seen (Dec. 2017) with the term Daizu seihin in the 
title.

2498. Williams, N.K.; Cannon, C.Y.; Espe, D.L. 1936. 
Production of dairy cows when fed only silage and cracked 
soybeans. J. of Dairy Science 19(7):459. July.
• Summary: “Four pairs of dairy cows in the early stages of 
lactation were selected from the station herd and divided into 

two lots consisting of one cow from each pair.”
 During the fi ve months of the trial, both groups of cows 
were in good health and produced milk and fat at about 
the same rate. Chemical analyses of the milk were made 
periodically and the results compared. Address: Iowa State 
College.

2499. Sasaki, Shûiku. 1936. Studies on some constituents of 
soybean seeds and their transformations during germination. 
J. of the Department of Agriculture, Kyushu Imperial 
University, Fukuoka 5(2):51-116. Aug. 3 (Chem. Abst. 
31:4697). [99 ref. Eng]
• Summary: Contents: Introduction. Methods of germination 
of soy-bean seeds. General analysis of nitrogenous 
compounds of the seeds and the seedlings by general 
analysis. Quantitative determination of amino-acids in the 
proteins of the seeds and the seedlings by the Van Slyke 
method. Amino-acids isolated from the hydrolysate of the 
protein of the seeds. Organic bases of the seeds. Monoamino-
acids and acid-amide in the juice of the etiolated seedlings. 
Organic bases in the juice of the etiolated seedlings. 
Transformation of carbohydrates during germination. Starch 
produced during germination. Transformation of oil during 
germination.
 Sasaki investigated the changes in composition 
occurring in Japanese and Korean soybean varieties during 
germination up to 12 days. There was no change in total 
nitrogen at the end of 5 and 10 days. However after 5 days, 
a decrease of 21% in protein nitrogen and a corresponding 
increase in non-protein nitrogen was observed. After 12 
days of germination, 5% of the starting soybean weight was 
isolated as asparagine; this is in agreement with the results 
obtained by Dunn et al. (1948).
 The total carbohydrates increased from 22.6% in the 
seed to 25.8% by the 5th day, based on the starting weight 
of the seed, and then decreased slightly to 25.1% by the 10th 
day. Stachyose and sucrose were used up during the fi rst 5 
days, at which time reducing sugars reached a maximum 
of 4.7% and then decreased. Starch and dextrin increased 
steadily from 0.4to 9.0%, based on the starting seed weight, 
during the fi rst 10 days of germination. Petroleum ether 
extractables [fat] had decreased 17.0% by the 5th day and 
37.0% by the 8th day of germination. From this study it 
appears that during the fi rst 5 days of germination the loss in 
oil weight is equivalent to the gain in carbohydrate weight. 
Address: Dep. of Agriculture, Kyushu Imperial Univ., Japan.

2500. Ungnade, Otto. Assignor to S.M.A. Corporation, 
Cleveland, Ohio. 1936. Method of preparing meat sauce. 
U.S. Patent 2,049,576. Aug. 4. 5 p. Application fi led 9 June 
1933.
• Summary: “This invention relates to substances having the 
fl avor of roasted meat and methods for the preparation of 
such substances. More particularly, the invention relates to 
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the preparation of what may be called condiments, from the 
hydrolysis of proteins, and the products of such methods of 
hydrolysis.
 “The so-called meaty fl avor and aroma of roast beef is 
known to be due to the chemical breakdown or hydrolysis 
of the meat protein during roasting, with the consequent 
formation of the amino acids which have previously existed 
in combination in the protein.”
 “Examples of such natural protein-containing materials 
other than meat are wheat gluten, soy bean protein, casein, 
lactalbumin, etc.” Address: Mason, Michigan.

2501. Schwarz, Robert; Laufer, Stephen. 1936. Process 
for producing from plant materials protein decomposition 
products, mineral salts, and soluble carbohydrates. U.S. 
Patent 2,051,017. Aug. 11. 2 p. Application fi led 9 July 1932.
• Summary: Suspend 100 parts soya bean meal in 750 parts 
of water. Heat for 1 hour at 15 to 60 psi. Cool using a cooling 
coil. Add papain or other suitable proteolytic enzyme in the 
proportion of 0.1% (a part papain to 1,000 parts soya meal) 
and 3 to 10 parts of ground malt of good enzymic strength, 
such as coarse ground barley malt. Adjust the suspension to 
the optimum hydrogen-ion concentration (pH) for enzyme 
reaction required for the greatest activity of the enzyme 
used. The holding temperatures and times are then described. 
Filter. The resulting product has value as a food product, 
“especially in the production of concentrated nutriments 
of the nature of meat extract...” Note: Laufer assigns to 
Schwartz. Address: 1. White Plains, New York; 2. Brooklyn, 
New York.

2502. Nature’s Path to Health (Melbourne, Australia). 1936. 
“Whatsoever a man soweth...” Aug. 15. p. 26.
• Summary: “On Grower St., near the University of London, 
where I studied food-chemistry in middle-life, after my 
health broke down, was a famous boarding-house. There I 
daily bored the guests with the newer knowledge of nutrition 
I was acquiring.” The author (presumably F.G. Roberts) then 
urges his readers to eat more salads, green vegetables, and 
fresh fruits to avoid the “danger of acidosis. By that term 
we really mean a shortage of alkalies. If the blood actually 
contained more acids than bases, death would immediately 
occur. Nature continually struggles to prevent such a 
catastrophe.”

2503. Siegmeister, Walter. 1936. Soy beans. Nature’s Path to 
Health (Melbourne, Australia). Aug. 15. p. 25-26.
• Summary: “Soy Beans contain a Complete Protein which 
can replace the proteins of meat, eggs, and milk.
 “The verdict of modern biochemistry is that the 
alkalinity of the blood is the basis of physical and mental 
health, while a rise in acidity means lowered vitality and 
increased susceptibility to disease. Therefore it is of the 
highest importance to keep the blood alkaline. To do so, 

we must avoid acid-forming foods, consume those with an 
alkaline ration, and above all, thoroughly oxygenate the 
lungs with pure oxygen. Unless carbon dioxide is removed 
as quickly as it forms, there will be a rise in the carbonic acid 
content of the blood which means increased acidity.
 “Chief among the acid-forming foods are meats, fowl, 
fi sh, eggs and grains. Flesh foods putrefy readily and hence 
are causes of constipation and intoxication... The soy bean 
is highly alkaline (as are potatoes and bananas)... It is one 
of the few vegetable proteins with a full biological value 
equal to that of meat, eggs, or milk. Soy bean powder [fl our] 
dissolved in water makes a milk which has been found by 
experiments to be able to replace cow’s milk in the feeding 
of infants.”
 “Butter is acid-forming; so are most vegetable oils. Soy 
bean oil is the only oil found to be alkaline in reaction and to 
contain vitamin D...”
 Note: This is the earliest document seen (June 2002) 
concerning a vegetarian diet and mental health. Address: 
PhD.

2504. Brewster, Clara M. 1936. The Soya bean: A four-star 
food. Horizon (Tempo Books, New York City) 1(3):9, 26-27. 
Aug.
• Summary: “Like the Fountain of Youth, the Perfect Food 
is a myth. There is, however, a well-nigh ideal substitute. 
It is 5,000 years old, yet fully appreciated only so recently 
that it can well be called the food of tomorrow. This food 
is the Soya bean–a four-star tiny seed, with one star for its 
exceptionally fi ne and healthful chemical composition, one 
star for its cheapness, one star for its taste, and the fi nal star 
for its adaptability, which makes it a blessing to every health-
minded housewife!
 “In the Orient, the Soya bean takes the place of meat, 
eggs, milk, cheese, butter and wheat. Over its supply wars 
have been fought. On a diet of it entire races have been 
nourished and thrived. To approximately half the population 
of the world, it is food and drink day in and day out.
 “And it is no wonder. An analysis of the chemical 
composition of the Soya bean shows that it is composed of 
40% protein, 20% fat, and the rest is balanced carbohydrates 
and minerals. Also, research has shown that the Soya bean 
contains all the vitamins, both the fat-soluble and the water-
soluble.”
 “The Soya bean is a complete vegetable protein 
containing all of the amino acids in assimilable form; one 
pound of Soya beans equals the protein value of two pounds 
of beef, which is much more expensive. Also, quite the 
opposite of meat, which is highly acid forming, the Soya 
bean is alkaline, possessing more than twenty times the 
alkalinity of cow’s milk.”
 From Soya beans we can make Soya bean milk, oil, “a 
perfect substitute for lard and other kinds of indigestible 
shortening,” a substitute for fresh butter (when the lard 
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substitute is colored with a bit of carrot juice and seasoned 
with a little Nu-Vege-Sal), a delicious fl our (good for use in 
pancakes, soups, etc.), toasted soya bean (which resemble 
peanuts in fl avor and texture), coffee substitutes and 
chocolate substitutes (from toasted soya beans–alkaline in 
reaction and minus all harmful stimulants), toasted soya fl our 
(which has a nut-like fl avor), sprouted soya beans, green 
vegetable beans (picked when the plant is three quarters 
ripe; they are easy to shell after boiling in the pods for fi ve 
minutes), tofu (one of the most popular foods made by the 
Chinese from soya beans, it is a cheese resembling our 
cottage cheese but pressed into cakes), the curds used to 
make soya cheese (use in salads or other recipes calling for 
cottage cheese).
 “There are 250 varieties of soya beans. Recipes are 
given for: Soya beans a la Hauser (boiled [whole dry] 
soya beans, seasoned with Nu-Vege-Sal and made into a 
casserole). Raw soya bean salad (with sprouted soya beans). 
Soya milk. Clabbered soya milk (“The pulp [okara] strained 
out of the milk may be used in a multitude of ways...”). 
Mock oyster patties (with 1 cup soya pulp). Soya muffi ns 
(with 2 cups toasted Soya Flour). Soya waffl es (with soya 
fl our). Soya fi ddle sticks (with soya fl our, raw sugar, dates, 
and nuts). Soya fl our fruit cake. Soya sand tarts (with soya 
fl our).
 Note 1. Nu-Vege-Sal (“Nutrofi ed salt”) is made by 
Modern Health Products (Milwaukee, Wisconsin), which 
has a full-page ad in each issue and also makes Swiss Kriss 
(natural herbal laxative), Sym (formerly called “Slim”), 
Vitana (ripe banana food), Santay Swiss Teas, Santay 
Meatless Bouillon, Sea Greens (“sea vegetables” in tablet 
form), Sipp (drink instead of coffee), and Aydee Vitamin 
Tablets.
 Note 2. This stylish, spiral bound, quarterly magazine, 
edited by Bengamin Gayelord Hauser, began publication in 
early 1936. It is published by Tempo Books (580 Fifth Ave., 
New York City), the publisher of Hauser’s many books with 
titles like Eat and Grow Beautiful, Food Science and Health, 
Harmonized Food Selection, New Health Cookery, Types and 
Temperaments, Dictionary of Foods, Child Feeding (written 
for mothers), Health Day (Gesundheitstag), Here’s How To 
Be Healthy (sensational “health cocktails”). Focusing on 
“Health, beauty, vitality,” it emphasizes that all are related 
to a good diet. Hauser (whose full-page, dapper photo 
appears near the front of issue no. 1) “has been called into 
consultation by the world’s most beautiful women, stars of 
the stage, screen and opera; and for the past two summers 
he has been Dietetic Director of Elizabeth Arden’s exclusive 
‘Siesta’ in Maine.” Hauser appears to advocate a vegetarian 
diet (though he does not say so); he makes no mention of 
meat, fi sh or poultry in the text or recipes in the fi rst four 
issues.

2505. File, Howard. 1936. We can make almost anything 

from soybeans. Staley Journal (Decatur, Illinois). Aug. p. 
3-5.
• Summary: Note: This article is continued from last month’s 
issue.
 “During the period between 1922 and 1928 when the 
work of encouraging the production of soybeans in this 
country was in progress, the technical and engineering 
departments of the A.E. Staley Manufacturing Company 
were busy perfecting methods of milling soybeans and 
producing products of commercial value therefrom.
 “Problems had to be solved in regard to proper drying 
equipment, changes became necessary in the method of 
operating expellers and crushing equipment, and processes 
had to be developed for producing crude oil and meal in 
order to obtain maximum yield, as well as suitable and 
uniform quality. The fi rst process in this country employing 
the expeller type of crushing was developed in the Staley 
plant at this time.
 “Feeding tests: After a satisfactory product was 
obtained. it was necessary to determine the value of the meal 
in livestock feeding, and to do this several feeding tests were 
arranged with various agricultural experimental stations, 
particularly the Universities of Illinois, Ohio and Wisconsin. 
These tests confi rmed our understanding that soybean meal 
was quite valuable for feeding cattle, hogs, poultry and other 
livestock, and many bulletins were published during this 
period showing the results obtained with Staley soybean 
meal as compared to other feed ingredients.
 “The activities of the Staley laboratories were at fi rst 
confi ned largely to fi nding suitable outlets for the two 
products, oil and meal. During this time the bulk of the meal 
produced was disposed of to cattle feeders, the oil being sold 
to the paint industry and to manufacturers of soap.
 “In 1924 the use of crude soy oil in core making was 
developed. Linseed oil had been used previous to this time 
mixed with other binding materials into the sand in the 
process of baking cores by foundries in moulding castings. 
Our fi rst attempts were a combination of crude soy oil with 
other binders. Later it was found best results were obtained 
by using crude soy oil in place of linseed or other core oils, 
and today considerable quantities of this oil are utilized in 
this way,
 “The next two years brought forth several developments 
for the use of soy products–rubber substitutes under the 
name of Factice were being made from vegetable oils, and 
suitable rubber substitutes were produced from soy oil, 
and this development together with others was used in the 
newspapers to further the interest of possibilities of the 
soybean, and to encourage its production.
 “Edible oil: At this time a suitable process was 
developed for refi ning crude oil to produce a product suitable 
for edible purposes. This became one of the more diffi cult 
problems to be overcome, and a continued effort has been 
made to produce a satisfactory edible oil from soybeans, 
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until today we have a process which is quite satisfactory 
and a large volume of oil produced fi nds its outlet in the 
manufacture of mayonnaise, salad dressings, cooking 
compounds and similar edible products.
 “Various blends of this refi ned oil with other refi ned oils, 
particularly corn oil, were developed during this period for 
special uses, where neither of the oils separately had been 
particularly successful.
 “For paint trade: In attempting to dispose of crude oil 
to the paint and varnish industry, it was found that through a 
difference in the process of production, the domestic soy oil 
was not as satisfactory as that imported grade, and it became 
necessary to develop an oil which upon heating to a high 
temperature remained clear, free from a fl occulent precipitate 
of albuminous material, and which would bleach to colorless 
oil during the heating process. These objectionable qualities 
in the crude oil were successfully eliminated resulting in 
Staley’s non-break oil, which has proven quite satisfactory, 
and is being used in continually larger volume from year to 
year by the paint and varnish industries.
 “During the fi rst years of this development it was found 
less diffi cult to dispose of the meal than it was to sell the 
crude oil, for the meal was readily adopted by stock feeders. 
However as we improved the quality of the crude and refi ned 
oil, the demand for them increased and the industry became 
fi rmly founded. This brought about an increased acreage 
of soybeans, and it then became apparent that it would be 
necessary to develop further uses for soy products in order to 
take care of the production.
 “Soy fl our: In 1926 we made our fi rst efforts to 
merchandise an edible grade of soy fl our. This product was 
of particular interest at this time as a diabetic food because 
of its low starch and carbohydrate content. It was found, 
however, that soy fl our was not palatable unless the raw 
bean fl our [fl avor] was eliminated, and our fi rst efforts to 
merchandise soy fl our were confi ned to that produced from 
expeller cake. We were not particularly successful, however, 
for this fl our was dark in color and not particularly attractive. 
After a great deal of experimentation and several years effort 
special equipment was installed and an entirely satisfactory 
edible fl our produced, which is being consumed in large 
quantities. An application for a patent on this process was 
made in 1932 and granted in 1936. This fl our has found 
use not only in diabetic foods, but also in bread, muffi ns, 
crackers, doughnuts, ice cream and confectionery. Formulas 
for the use of fl our in these products were developed in 
conjunction with the Department of Home Economics, 
Millikin University, and other culinary experts.
 “Realizing the value of mineral adjuncts in stock 
feeding, various Agricultural Experimental Stations were 
contacted during 1928 and a mineralized soybean meal 
for stock feeding was developed. The sale of this product 
enjoyed some success during these early years, but in view 
of the fact that the Staley Company are not feed mixers, it 

was decided to discontinue this product and confi ne our sales 
to ingredients only, permitting our customer feed mixers to 
produce and merchandise mineralized feeds as they saw fi t.
 “In 1927 a study was made of the possibility of the 
production and uses of lecithin as a by product from 
soybeans, It was found that this development did not fi t in 
particularly well with the process we were employing and 
was, therefore, fi led for future reference.
 “Industrial possibilities: The following year a 
comprehensive study was made of the possibility of 
producing a concentrated protein or so called ‘vegetable 
casein’ from soybeans and soybean meal. The process was 
found practical, and uses for this material in the paper and 
adhesive industries in large volume seemed apparent. During 
this period the prices of milk casein, which was already 
being used in these industries, became so low that the profi t 
did not appear attractive and this development was held in 
abeyance until market conditions warranted further activity.
 “Also during the years 1928 and 1929, suitable 
glues were developed in Staley laboratories for use in 
the veneering industry. It was found, however, that other 
laboratories had also developed a suitable glue previous to 
this time, and for that reason our project was laid aside in 
favor of other and more profi table possibilities.
 “During this same year a process was developed, 
and the fi rst roasted soybeans were made in the Staley 
laboratories. At this time this product was more or less a 
novelty and no great interest was aroused in the use of this 
product. However, developments in later years have created 
a demand for roasted soybeans in nut breads, confectionery 
and similar products where peanuts and other nuts are used, 
and it is expected that this product will develop into an item 
of considerable importance in the near future.” Continued. 
Address: Chief Chemist.

2506. Good Health (Battle Creek, Michigan). 1936. 
Healthful recipes. 71(8):249. Aug.
• Summary: Contains recipes for: Baked soy bean 
sandwiches (using canned baked soy beans). “Soy 
acidophilus ice cream” (using 1½ Soy Acidophilus Milk, 2½ 
cups cream, various fruit juices, rinds, and grated pineapple).
 Note. This is the earliest English-language document 
seen (Sept. 2013) that contains the term “soy acidophilus ice 
cream.”

2507. Horvath, A.A. 1936. Extraction of phosphatides 
from soybeans. Chemical and Metallurgical Engineering 
43(8):418. Aug. [5 ref]
• Summary: “The current trend in soybean milling in the 
United States is toward a replacement of the old pressure 
method by the more recently developed solvent extraction 
process. One of the most signifi cant results of this change 
has been the opening of a new source of vegetable 
phosphatides, complex organic substances which are 
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valuable commercially for their emulsifying and anti-oxidant 
properties.
 “Where oil milling is done by the hydraulic press or 
the expeller methods the soybean phosphatides remain in 
the meal and are not easily recovered, whereas with solvent 
extraction they come out with the oil.
 “Phosphatides are contained in soybeans to the extent 
of from 1.6 to 3.0 per cent of the whole bean. Chemically, 
a phosphatide is a phosphoric acid derivative of a glycerol 
ester which contains as an organic base either choline or 
colamine. Where choline is present the phosphatide is called 
lecithin, and where colamine is a component the name is 
cephaline.”
 “A decade ago a plant was in operation at Imienpo, 
N. Manchuria, where the oil and the phosphatides were 
extracted from the soybean by the Tcherdynev process, 
ethyl alcohol being used as the solvent. An article published 
in 1929 by Sato (5) states that 96 per cent alcohol at a 
temperature of 75 deg. C. is suitable for extraction.”
 “The alcohol extraction process is remarkable for its 
simplicity and the non-toxic nature of the solvent, and 
would be particularly suitable for solvent extraction plants 
of the rural type. It could also furnish a use for the industrial 
alcohol derived in the United States from corn, thus creating 
an outlet for corn and soybeans alike.”
 “The Bollman [Bollmann] process for extracting 
soybean phosphatides depends mainly on the application of 
a solvent mixture of ethyl alcohol and benzol... The most 
advantageous results are obtained by using a mixture of 2 
parts alcohol and 3 parts benzol.”
 “If the soybean oil mills of our country had extracted in 
1934 only one-fourth of the phosphatides contained in the 
7,000,000 bushels of crushed beans that were produced, it 
would have yielded about 3,500,000 lb. of technical grade 
phosphatides and provided an additional income of nearly 
$1,500,000.” Address: Chemist, Agric. Exp. Station, Newark, 
Delaware.

2508. Kaltenbach, D.; Legros, J. 1936. Soya: Selection, 
classifi cation of varieties, varieties cultivated in various 
countries: Africa (Document part). Monthly Bulletin of 
Science and Practical Agriculture (International Institute of 
Agriculture, Rome) 27(8):291T-95T. Aug.
• Summary: “1. French West Africa: Trials were carried out 
in 1923 and 1926 at the Experiment Station of Soninkoura 
[probably Soninnkoura in the Segou region of Mali] with 
very little success; hence soya growing is not extensively 
practised. In 1935, trials were started again at the Banankoro 
Station (probably in Mali), but the results are not yet known. 
The only variety cultivated is Soja Hispida, the crops being 
used as green manure for the rice fi elds and for fuel oil 
production.” Note: This document contains the earliest date 
seen for soybeans in Mali, or the cultivation of soybeans 
in Mali (1923; one of two documents). The source of these 

soybeans is unknown.
 “2. Algeria: Soya is not cultivated in this country though 
a few trials were carried out which showed that it would 
be possible to grow this crop in easily worked soils if kept 
suffi ciently cool in spring. Following large scale trials at the 
Agricultural Institute of Algeria, near Algiers, it was noted 
that only small harvests were obtained in a dry year. This 
plant cannot be grown on the coast where similar crops, such 
as haricot beans, chick peas and lentils are grown. A few 
soya plants may be found in the collections of the Botanical 
Garden, the Botanical Station and the Agricultural Institute. 
In the future soya may perhaps be grown to a certain extent 
among the irrigated crops of the Chelif.
 “3. Belgian Congo: Observed about 30 years ago [i.e. 
about 1906] at Stanleyville by Commandant Lemaire, soya 
is found in the collections of the Eala Botanical Garden and 
was the object of experiments made at Sankuru in 1914-
1915. It may appear strange that the cultivation of this 
leguminous plant has not developed to a greater extent in the 
Belgian Congo, all the more in that it has been introduced 
into West Africa, especially into Southern Nigeria, the Gold 
Coast [later Ghana] and Sierra-Leone.
 “The oil content is as follows: Nigeria: 19.62%–Gold-
Coast: 21.29%–Sierra Leone: 23.2%–Gambia: 17.5%.
 “Among varieties grown in the Eala Botanical Garden 
mention may be made of a yellow variety, a purple, and 
the variety Otootan. Analysis has shown that they are as 
rich in total nitrogenous substances and oil as the soyas of 
West Africa and Cambodia. Note 1. This document contains 
the earliest date seen for soybeans in the Belgian Congo 
(renamed Zaire in 1971), or the cultivation of soybeans in 
the Belgian Congo (about 1906). It is not absolutely certain 
that the soybeans were being cultivated at Stanleyville. The 
source of these soybeans is unknown.
 “4. Egypt: Soya growing was introduced into Egypt 
in 1910. This plant is cultivated at present only on a small 
scale and chiefl y for experimental purposes. Trials have been 
made of different varieties principally at the Higher School 
of Agriculture and Agronomical Sections of the Ministry of 
Agriculture. Cultivation is confi ned to a small district of the 
province of Giza.
 “There are no native varieties. Among introduced 
varieties, the following have given certain positive results: 
Mammoth Yellow, Virginia, Manchu, Biloxi, Tokio and 
Hispida. Note 2. This document contains the second 
earliest date seen (April 2004) for soybeans in Egypt, or the 
cultivation of soybeans in Egypt (1910). However Egyptian 
documents from 1912 and 1913 state clearly that soybeans 
were cultivated in Egypt in June 1911.
 “Soya is a summer crop. When grown for forage it is 
cut in August when fl owering has begun; when grown for 
seed, harvesting takes place in September or October. The 
average yields obtained per acre are: 6 tons of green forage 
and 400 to 600 kg. of seed. Note 3. This document contains 
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the earliest reference seen for the cultivation of soybeans in 
Egypt.
 Madagascar: Soybean culture was introduced in 1911 
and various trials have been carried out. Note 4. This 
document contains the earliest date seen for soybeans in 
Madagascar, or the cultivation of soybeans in Madagascar 
(1911) (one of two documents). The source of these soybeans 
is unknown.
 “5. Morocco: Soya growing is still in the experimental 
stage in Morocco where trials have been carried out for 
about 15 years [i.e., from about 1921]. Cultivating has not 
developed owing to the low yields obtained and also to a 
tendency to shedding shown by the majority of varieties 
so far tried out–a tendency which appears to be somewhat 
increased by the climatic conditions of Morocco.
 “Trials in acclimatisation with new varieties have been 
carried out in Morocco by the Agricultural Service, the 
Central Station of Rabat and other Experiment Stations of 
the Protectorate.
 “There are no native varieties. The foreign varieties 
were obtained chiefl y from Canada and Manchuria. Qualities 
required are: (1) pods which do not shed the seed; (2) 
adequate productivity.” Note 5. This is the earliest document 
seen (March 2019) concerning soybeans in Morocco, or the 
cultivation of soybeans in Morocco (one of two documents). 
This document contains the earliest date seen for soybeans in 
Morocco, or the cultivation of soybeans in Morocco (about 
1921). The source of these soybeans was chiefl y Canada and 
Manchuria.
 “6. Rhodesia: Trials in acclimatisation have been carried 
out for a certain number of years at the Experiment Station 
of Salisbury and all the best known varieties have been 
tested. Several of these varieties, such as Otootan, Otoxi 
and Bilton [sic, Biltan], give excellent results as forage 
crops. The two best lines have been obtained by breeding 
from Otootan. They are rather more productive than their 
parent, but, on account of their black seeds, are not suitable 
for industrial purposes. The only variety recommended for 
export is Hermann, with yellow seeds.
 “Several crossings have been made between lines with 
pods which do not shed but which are otherwise inferior 
in quality, with a view to obtaining varieties suitable for 
Southern Rhodesia where, owing to drought or reasons 
yet unknown, the pods have a marked tendency to open” 
(Continued). Address: Rome, Italy.

2509. Kaltenbach, D.; Legros, J. 1936. Soya: Selection, 
classifi cation of varieties, varieties cultivated in various 
countries: China and Manchuria (Document part). Monthly 
Bulletin of Science and Practical Agriculture (International 
Institute of Agriculture, Rome) 27(8):281T-82T. Aug.
• Summary: “Soya has been grown in China for more than 
3000 years. It is not possible to ascertain the origin of this 
cultivation in Manchuria. The principal centres of soya 

cultivation are in the northern part of China (provinces of 
Shan Tung) and in Manchuria (provinces of Hu Peh, Kiangsu 
and Ho Nan). Manchuria exports the greatest quantity of 
soya. Soya is found almost everywhere, it is grown on 
about ¼th of the whole of the sown land. Certain regions, 
however, are better known for production, these are: in the 
South the province of Mukden and in the North, the valley 
of the Sungari. The most important areas of cultivation are, 
in particular, the following river valleys in China: Lis-ho, 
Sun-hoa-chang and Non-chang. It is diffi cult to indicate 
for this country what varieties are cultivated as the native 
varieties have not yet been accurately classifi ed. It may 
be said, however, that there are at present 500 varieties. 
Among cultivated varieties mention should be made chiefl y 
of those with round yellow seeds which are the best for 
oil production, and those with long green seeds, very 
much smaller, which are preferred as a food stuff. The 
oil content of the seeds varies between 14 and 22%. The 
albumin content lies between 31 and 41%. Soya with yellow 
seeds appears to be the most suitable for non-specialised 
cultivation and may be utilised for both oil production and 
alimentation. These seeds contain on an average, 19.5% oil 
and 37.5% albumin...
 “The oil and protein contents of Manchurian soya, 
according to varieties, show variations of more than 6 and 
7% respectively. Generally speaking, it may be said that the 
yellow soy beans are the richest in protein and chiefl y in fat, 
then come the green soy beans, and fi nally, the black soy 
beans. It is interesting to note that Manchurian soy beans 
have an oil and protein content higher than those grown in 
any other country.
 “The chief research centres in cultivation and 
improvement in China and Manchuria are the following: 
Higher Agricultural Schools of Nanking and Hopeh.
 “Experiment Station Kun-chu-ling, belonging to the 
Railway Company of Southern Manchuria.–Society of 
Economic Research (same Company)–Agricultural Bureau 
(same Company)–Central Experiment Station (same 
Company)–Agricultural Bureau, Bureau of Affairs, and 
Agricultural Experiment Station of Ko-shan, both belonging 
to the Manchurian Government.” Address: Rome, Italy.

2510. Kaltenbach, D.; Legros, J. 1936. Soya: Selection, 
classifi cation of varieties, varieties cultivated in various 
countries: Africa (Continued–Document part II). Monthly 
Bulletin of Science and Practical Agriculture (International 
Institute of Agriculture, Rome) 27(8):293T-95T. Aug.
• Summary: Continued from page 293T. “7. Anglo-Egyptian 
Sudan: Trials in acclimatisation are carried out chiefl y at 
the Experiment Station of Gezira and by the Agricultural 
Research Service of Wad-Medani.
 “Trials carried out at Gezira: Soya growing was fi rst 
introduced at the Gezira Station in 1931-1932. No native 
varieties are grown, all have been introduced either from the 
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United States, the Union of South Africa or India...
 “In general, the following observations may be made: 
The Indian types of soya grow better than the American or 
South African. The variety Poona Black is the best, followed 
by Kalimpong Brown Small. The variety Barberton showed 
very poor growth. Among American varieties Otootan was 
the best, then Biloxi and Virginia. The varieties Mammoth 
Yellow, Mammoth Brown, Illini and Haberlandt gave fairly 
good results. Mansoy and Easycook 17 failed completely. 
The others gave very mediocre results.
 “Trials carried out by the Agricultural Research Service 
of Wad-Medani [a city located in East Central Sudan on the 
Blue Nile River, as of March 2019]: Trials carried out since 
1912 have shown that the climate of the central region of the 
Anglo Egyptian Sudan is completely unfavourable to soya 
cultivation.
 “The following varieties were introduced during the 
course of trials: In 1912 varieties were introduced from 
India and South Africa... In 1916 varieties were introduced 
from the United States:... In 1931 varieties were again 
obtained from America:... As has already been said, all the 
trials showed that this region was not at all suitable for soya 
cultivation.
 Note 1. This document contains the earliest date seen for 
the cultivation of soybeans in the Sudan (1912). The source 
of these soybeans was India and South Africa.
 “8. Tripolitania [later part of Libya]: Soya growing has 
not yet emerged from the experimental stage. Investigations 
have been made at the Royal Experimental Agricultural 
Institute of Sidi Mesri. It may be said, however, that soya 
growing for seed production will not be practised generally, 
as this is only possible in irrigated regions involving high 
costs.” Note 2. This is the second earliest document seen 
(Aug. 2009) concerning soybeans in Libya, or the cultivation 
of soybeans in Libya. The earliest is by Vivenza (1928).
 “9. Tunisia: Trials with varieties of soya have only been 
made with a view to cultivation for forage. At present soya 
growing is of no practical importance in Tunisia.
 “10. Union of South Africa: The various Agricultural 
Experiment Stations in the Union of South Africa have tested 
about 50 varieties of soya introduced from the East and 
United States. The differences between these varieties lie 
chiefl y in the following characters: Colour of the seed coat, 
colour of the fl ower, existence or absence of pubescence, 
colour of the cotyledons, shape of the seeds, size and colour 
of the hilum, characters of the pods, duration of growth 
period (varying from 100 to 150 days), height and growth 
habit of the plant, size and shape of leaves.
 “It was observed that two varieties gave entirely 
different results and that, consequently, there was a 
possibility of obtaining a variety adapted to the particular 
climatic conditions and to the utilisation required. Table 
XXVIII, taken from the publication of F.M. Du Toit, on 
soya growing in the Union of South Africa (Soy Beans in the 

Union, Pretoria, 1932) gives the characteristics of the 8 most 
important varieties in the Union.” Address: Rome, Italy.

2511. Kellogg, John Harvey. 1936. Regimen and technic for 
changing the intestinal fl ora. Good Health (Battle Creek, 
Michigan) 71(8):230-33. Aug.
• Summary: The author offers a four-step plan which “has 
been found effi cient in the treatment of hundreds of cases 
requiring change of the intestinal fl ora.” These include: 
“1. Liberal carbohydrate feeding (Lactose, Dextrin, Lacto-
Dextrin). 2. Discarding of fl esh meats (Combe) of all sorts. 
3. Increasing the activity and effi ciency of the colon so as to 
secure complete clearance of the intestinal tract at least once 
in twenty-four hours. 4. Liberal feeding of a potent culture of 
L. acidophilus.
 In place of “animal proteins,” one should use “milk 
and vegetable proteins.” Note that “milk proteins are less 
putrescible than are fl esh proteins, and besides are protected 
against putrefaction by the presence of lactose.” “The peanut 
and the soy bean supply a high percentage of protein of most 
excellent quality... The soy bean provides a basic protein of 
high quality, and is rich in food minerals and vitamins and 
has the added advantage that it stimulates the development of 
the protective fl ora. This gives to the soy bean special value 
in efforts to change the fl ora by special feeding. All soy bean 
products are to be recommended, especially a milk prepared 
from this legume which closely resembles ordinary milk in 
appearance and composition.”
 Avoid all medical laxatives, which seriously interfere 
“with the effort to develop or implant a protective fl ora... 
Only purely physiologic means may be employed, such as 
liberal increase of bulkage (Kaba, psyllium seed, agar) and 
the enema.”

2512. Okano, Koji; Ohara, Iwao; Kato, Jiro. 1936. Daizu 
abura kasu no seibun kenkyû. I. Sutakiosu oyobi isshu 
gotai (shibô–rinshitai–shibôsan–haibun–budo-to) no bunri, 
narabini sono kô-shitsu kagaku-teki seijô ni tsuite [Studies 
on the composition of soy-bean oil foots. I. On the isolation 
of stachyose and an organic complex / polymer (fat–
phospholipids–fatty acids–ash–glucose) and the chemical 
properties of the colloidal substance]. Nippon Nogeikagaku 
Kaishi (J. of the Agricultural Chemical Society of Japan) 
12(8):714-20. Aug. [7 ref. Jap]
• Summary: The foots consist of water (11%), oil (16%), 
stachyose (45%), and a loosely bound organic complex 
(24%); the last-named contains phosphatides, fatty acids 
(probably myristic acid), fats, inorganic acids (mainly 
phosphoric and silicic acid), and glucose.
 Note: Webster’s Dictionary defi nes silicic acid (a 
term fi rst used in 1817) as “any of various weakly acidic 
substances obtained as gelatinous masses by treating silicates 
with acids.” Address: Minami Manshu Tetsudo K.K. (South 
Manchuria Railway Co.), Chuo Shikenjo, Nosan Kagaku-ka, 
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Kenkyu-shitsu.

2513. Meade, Mary. 1936. Soy beans are new dish on 
American table. Chicago Daily Tribune. Sept. 9. p. 26.
• Summary: It has taken agricultural America a long time to 
discover the soy bean. For centuries it has been a valuable 
human food in the Asiatic diet, “but only within the last 
few years has it come to the American table. And in what 
variety!” We have fresh and dried soy beans. We are using 
soy bean fl our to make breads, drinking a soy bean milk, 
and cooking many of our foods in soy bean oil. “There is 
a soy bean ‘coffee’ on the market, a soy bean butter, which 
resembles peanut butter, soy sauce, and a roasted soy 
bean which is eaten like peanuts and which is gaining in 
popularity every day.”
 Soy beans are a valuable food, rich in “good quality 
protein and having a superior caloric content.” Their low 
starch content makes them valuable for diabetics. Describes 
how to cook fresh soy beans and dried soy beans.
 “Among the most edible varieties of soy beans are 
Easycook, Mammoth Yellow, Manchu, Dunfi eld, and 
Haberlandt. All are light in color.” Gives a recipe for Soy 
bean nut bread; the nuts are chopped tree nuts.

2514. Battle Creek Food Co. 1936. Re: The Dionne 
quintuplets and soy acidophilus milk. Letter to Hon. David 
Croll, Minister of Public Affairs, Parliament Buildings, 
Toronto, Ontario, Canada, Sept. 17. 2 p. Typed, without 
signature (carbon copy).
• Summary: “On inquiry of Dr. Allan Roy Dafoe you will 
learn that under his advice the quintuplets make daily use of 
soy acidophilus milk, a preparation which has cured them 
of bowel trouble and keeps them free from this distressing 
ailment. For many months, under instruction from Dr. John 
Harvey Kellogg, who gave us the formula for making soy 
acidophilus milk, we supplied the quintuplets with this 
preparation without charge and even paid the expense of 
transportation by parcel post. For several months we have 
been supplying it at a nominal cost. Dr. Dafoe has mentioned 
the use of acidophilus in papers published in medical 
journals and the same fact has been broadcast through the 
newspaper press.”
 “We are anxious that other infants, thousands of whom 
are dying of this same trouble every year, should have the 
benefi t of this most effi cient and practically unfailing remedy 
for this very common affection from which all bottle-fed 
babies are likely to suffer and with a mortality rate of ten 
times that of breast-fed infants.
 “We are preparing to introduce this preparation to 
both the profession and the public end desire to refer to the 
experience of the quintuplets as evidence that the claims 
made for the preparation are valid.
 “Will you kindly write us whether we will be expected 
to pay a royalty for mentioning the fact that soy acidophilus 

milk is used by the quintuplets and, if so, how much.” 
Address: Battle Creek, Michigan.

2515. Desai, Mahadev. 1936. A soya bean book. Harijan 
4(32):249-50. Sept. 19.
• Summary: This is a lengthy review of The Soya Bean by 
F.S. Kale, Food Survey Offi cer of the Baroda State. The 
editor adds: “The readers of Harijan know very well by now 
that the soya bean is the richest of all beans in proteins and 
fat and fat-soluble vitamins, and also know something of the 
experiments we made with the bean here in Maganwadi... 
the bean is pre-eminently of use for those who labour hard 
with their hands and feet and those of our poor who cannot 
afford milk and ghee.” Desai is interested in the soya bean 
as an effective substitute for meat in the diet of India’s poor. 
Address: Maganwadi, India.

2516. Kellogg, John Harvey. 1936. Re: Soy acidophilus milk 
and the Dionne quintuplets. Letter to Dr. Allan Roy Dafoe, 
The Dionne Quintuplet Guardianship, Callander, ONT, 
Canada, Sept. 21. 2 p. Typed, without signature (carbon 
copy).
• Summary: “We are seeing such wonderful results from the 
soy acidophilus milk that I feel the time has come when it 
should be placed before the public so that a larger number 
of people may benefi t by it... this business of making soy 
acidophilus milk is a purely philanthropic effort. No one 
will make any money out of it. The patents have been turned 
over to the Race Betterment Foundation and any profi t will 
be used for educational work along health lines, chiefl y 
the support of Battle Creek College... The manufacture of 
soy acidophilus milk will never be a large business, but 
the manufacturers will, I am sure, be glad to pay a modest 
royalty for use of the pictures of the quints in selling the 
ideas to the public... There are parties waiting to undertake 
the manufacture and distribution of soy acidophilus here in 
the South. P.S. Admiral Byrd has been using this milk with 
great benefi t. During his lecture tour...” Address: Miami, 
Florida.

2517. McBride, Malcolm. 1936. Re: State of Fearn Soya 
Foods Company in Los Angeles. Letter to Bill at Fearn Soya 
Foods Co., Chicago, Illinois, Sept. 22. 2 p. Typed, with 
signature on letterhead.
• Summary: “Dear Bill, This will acknowledge your letter of 
September 3. Enclosed is a copy of the letter to Dr. Peters. 
As you will note, I have given him no information on the 
varieties of beans used, etc. In my opinion he is a possible 
competitor, as he states he manufactures a line of soya 
products of his own... Of course I don’t want you to feel that 
I am trying to kill a sale.”
 “Regarding sales on my part–I quite agree with you that 
the sales have not been what they should have, and that an 
explanation is in order. First of all the Dr. Carey angle is an 
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obstacle. Second $200 or $300 is to be invested in printing 
booklets, labels, descriptive matter on Solac, diabetic 
cereal... And on top of this I have over $300 invested in the 
company. Settling the Carey business is going to cost me 
some more in lawyer fees.
 “There are a number of competitive soya products on 
the market which are selling for a fraction more than the 
price I am paying for yours. This man Lee [Royal Lee?] has 
a soya fl our with the bitter taste removed, that retails in a 
paper container, with printed matter 2½ pounds for 25¢. He 
sells the beans I sent you for 15¢ per pound. Of course our 
products are superior to any on the market and are worth 
more, but it takes money to tell the public about it.”
 “I have mapped out a program, and I want all the 
cooperation you can give me in prices etc... Send as soon 
as possible the following: 500 pounds regular cereal. 200 
pounds regular fl our. 200 pounds diabetic cereal. 100 pounds 
cocoa. 50 pounds salt.
 “I certainly would like to see you out here this winter 
if possible. Best wishes to yourself and Harry Miller. Yours 
sincerely, Mac.”
 “The letter you wrote Dr. Storey regarding Solac was 
very satisfactory, and he has received splendid results with 
the premature baby.”
 Note: This is the earliest document seen (Sept. 2011) 
that mentions “Fearn Soya Foods Company.” This letter was 
written on Fearn Soya Foods Company letterhead. Address: 
Fearn Soya Foods Company, ?47 W. Washington Blvd., Los 
Angeles, California. Phone: Parkway 3232.

2518. Bohstedt, G. 1936. Feeding soybeans and soybean oil 
meal. Proceedings of the American Soybean Association p. 
25-26, 28. 16th annual meeting. Held 14-16 Sept. in Iowa. [1 
ref]
• Summary: “One of the most amazing things in the world of 
feeding stuffs has been the increase in soybeans and soybean 
oil meal. The protein of these feeds is, or can be made to be, 
very high grade protein with respect to its biological value 
for certain classes of livestock...”
 Whole soybeans, ground or unground, work well in 
the rations of cattle and sheep. “Soybeans are not used at 
all extensively for horses, although when fed in limited 
amounts or as a minor part of the concentrated ration they 
have proved satisfactory. For pigs, soybeans whether raw 
or cooked or otherwise heat treated, should be used with 
great caution on account of the tendency of soybeans to 
produce soft pork.” Pigs “fed in dry lot should not have the 
ration balanced with soybeans until the pigs weigh about 
125 pounds. Pigs on pasture, that do not need anywhere 
near as much protein feed to balance their ration, may be fed 
soybeans beginning at a lighter weight.” Raw soybeans are 
poorly utilized by young pigs. “Cooked or toasted soybeans, 
to be sure, are very much more palatable and effi cient from 
the standpoint of producing gains, but the high oil content of 

cooked soybeans naturally produces soft or oily pork.
 “Soybean oil meal in rations of pigs and poultry: For 
several years a nutritional research program with soybean 
oil meal has been conducted at the University of Wisconsin, 
which project has been supported by Allied Mills, Inc. This 
work was conducted on an industrial fellowship basis, where 
Dr. J.W. Hayward, during two years, was the research worker 
or industrial fellow who had immediate supervision of the 
work, and where Dr. H.J. Deobald has succeeded” [after Dr. 
Hayward left to work for ADM]. It was found that soybean 
oil meal must be heated at the proper temperature for the 
correct time in order to provide the best nutritional value. 
Address: PhD, Univ. of Wisconsin.

2519. Burlison, W.L. 1936. The soybean. A plant immigrant 
makes good. Illinois Agricultural Experiment Station, 
Circular No. 461. 15 p. Sept. First printed in Industrial and 
Engineering Chemistry. 1936. 28(7):772-77. July. [24 ref]
• Summary: A shorter version of this article, with the 
same title and author but a somewhat different format, was 
published two months earlier in Industrial and Engineering 
Chemistry 28(7):772-77. July.
 Contents: Introduction and brief history. Description of 
the soybean. Soybean culture. Industrial uses. Disposition 
of the domestic crop. Products derived from soybeans: 
Food, feed, and industrial products. Imports. Chemical 
composition: Soybeans, soybean oil, soybean oil meal. 
Methods of processing soybeans: Expeller, hydraulic-press, 
solvent extraction. Industrial use of soybean oil. Use of 
soybean oil in the paint industry. Soybean oil as a core 
binder. Other uses for soybean oil: Lecithin, sulphonated 
oil. Plastic industry uses soybean oil meal. Glue from 
soybean oil meal. Soybean oil meal for fertilizers. Further 
investigation needed.
 The section titled “Products derived from soybeans” (p. 
6-7) gives is an extensive list of commercial food, feed, and 
industrial products derived from soybeans. This list is almost 
identical to that published two months earlier. Address: Chief 
in Crop Production.

2520. Cannon, C.Y. 1936. Soybeans for dairy cattle. 
Proceedings of the American Soybean Association p. 24.
• Summary: “Cracked soybeans as well as soybean oil meal 
are among the most desirable high protein concentrates 
available in Iowa. Not only are soybeans relished by the 
cow but the oil as well as the other nutrients present have 
a high biological value. A certain fraction of the oil can be 
transformed into butterfat with less effort than when the cow 
must depend largely upon carbohydrates as the source of 
the fat in the milk. Between three and seven per cent of fat 
in the ration appears to be most desirable for optimum milk 
production.
 “One-third of the grain ration of heavily fed, high 
producing cows may consist of soybeans without appreciably 
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altering the physical character of the butter. Even when 
average producing cows were fed soybeans as the sole grain 
supplement, along with what silage and alfalfa hay they 
would clean up, no change in the butter could be detected, 
except by chemical means, from that produced on a standard 
Corn Belt ration.
 “The method of preparation of soybean oil meal alters 
its palatability as well as its biological value.” Address: Iowa 
State College.

2521. Fors, Alberto J. 1936. El frijol soya, materia prima 
para la produccion de aceite [The soybean, raw material for 
the production of oil]. Revista de Agricultura (Cuba) 19(8-
9):64-66. Aug/Sept. [Spa]
• Summary: Briefl y describes the importance of the soybean 
as a raw material for the production of oil. At the end of the 
article are listed the products obtained from the soybean. 
These include 24 food products (incl. refi ned soy fl our, 
refi ned soy oil, chocolate and cocoa with soya, sausages 
with soy fl our, soy bread, soy macaroni, gluten fl our and soy 
casein, soy lard (mantecado de soya = shortening), foods for 
children and diabetics, oleomargarine, soy sprouts (retoños 
de soya), soy cheese (queso de soya = tofu), biscuits made 
with soy cream, La-Choy soy sauce, soya bouillon, low-fat 
soy mayonnaise, soymilk), 6 concentrated feeds for domestic 
animals, and 14 industrial soy products (incl. paints, 
enamels, linoleum, glycerine, varnish, artifi cial adhesive 
rubber, candles, lubricants).
 The article begins: “The soybean (el frijol soya) is a 
bush which grows to a height of, at most, 3½ feet, but its 
industrial possibilities and its agricultural worth are gigantic. 
One cannot explain why the cultivation of this plant in Cuba 
is still at the test stage. During the past year of 1935, the 
United States harvested not less than 24 million quintales [1 
quintal = 100 pounds] of this bean. The soybean also does 
well in our climate and in the majority of our soils, with the 
advantage over the black bean that two crops per year can be 
harvested.
 “We are importing for our consumption about 6 
million kg of oil extracted from this bean which, with some 
industrial products derived from the same, represent an 
annual expenditure which approximates, on average, one 
million pesos. The soybean is not a future possibility: it 
is money in the hand of those who plant it. Cuba has oil 
extraction plants which can process all the soybeans we can 
harvest. Why don’t you plant soya? Not only do we import 
large quantities of soy oil, for we are large consumers of oils 
and fats, but we also bring in concentrated feeds for milk 
cows, chickens, and various other substances derived from 
the soybean.” The article ends with these words written in 
large letters: Plant soybeans!
 Note: This is the earliest Spanish-language document 
seen (May 2020) that mentions soy lard–also called 
shortening. Address: Propagaganda de la Inspeccion 

Provinical de Agricultura de la Habana. A Cargo de 
Ingeniero A.J. Fors.

2522. Good Health (Battle Creek, Michigan). 1936. Soy milk 
versus cow’s milk. 71(9):275. Sept.
• Summary: This editorial argues that soy milk is healthier 
and less subject to food-borne diseases than cow’s milk. 
“The use of soy acidophilus milk is also recommended 
because it encourages the growth of acidophilus, the 
protective germ which stands guard in the intestine to 
prevent invasion by the disease-producing organisms.”

2523. Good Health (Battle Creek, Michigan). 1936. Heating 
milk prevents injury to persons sensitized to it. 71(9):280. 
Sept.
• Summary: “A better plan is to substitute milk prepared 
from the soy bean or cow’s milk when the latter is found to 
disagree. Soy milk looks like cow’s milk, has essentially the 
same nutritive value when dextrin or milk sugar is added, 
and when properly prepared, has an agreeable fl avor which 
infants do not dislike.
 “Infants also profi t greatly by the use of cultured soy 
milk, known as Soy Acidophilus Milk.”
 “Soy milk may now be obtained in condensed form, put 
up in tins resembling various brands of condensed cow’s 
milk. It is hoped that a good quality of powdered soy milk 
may be available in dried form.”

2524. Hayward, J.W.; Steenbock, H.; Bohstedt, G. 1936. The 
effect of cystine and casein supplements upon the nutritive 
value of the protein of raw and heated soy beans. J. of 
Nutrition 12(3):275-83. Sept. [18 ref]
• Summary: “Several investigators have analyzed the soy 
bean to determine the completeness of its protein.” A list of 
the four earliest is given, starting with Osborne and Clapp 
(1907). They have shown “that the protein of the soy bean 
contains in quantity all of the essential amino acids with the 
possible exception of cystine. Mitchell and Smuts (1932) 
and Shrewsbury and Bratzler (1933) claimed a quantitative 
defi ciency of the amino acid, cystine,” in soy bean protein.
 The addition of 0.3% l-cystine to raw soy beans or the 
application of suffi cient moist heat “practically doubled the 
nutritive value of the protein.”
 The summary ends: “Since heating of the soy bean gave 
its protein a nutritive value practically equal to the nutritive 
value of the protein of the raw soy bean when supplemented 
with cystine, it appears that heating the soy bean caused the 
cystine fraction of the protein to become available.” Address: 
Depts. of Agricultural Chemistry & Animal Husbandry, 
Univ. of Wisconsin, Madison.

2525. Hayward, J.W. 1936. The nutritive value of soybean 
meal as affected by the method of processing soybeans. 
Proceedings of the American Soybean Association p. 29, 31-
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32, 34-35. 16th annual meeting. Held 14-16 Sept. in Iowa. [1 
ref]
• Summary: The “solvent meal is spoken of as ‘New 
Process’ soybean oil meal and the hydraulic and expeller 
meals as “Old Process” soybean oil meal. Gives details 
on the process and temperatures used in solvent extracted, 
hydraulic pressed, and expeller pressed meals. In solvent 
extraction, the “soybeans are cracked and heated to about 
140ºF. for about 10 minutes before going to grinding rolls 
which form them into thin fl akes. This cracking, pre-heating, 
and grinding step is a continuous one. The temperature of 
the fl akes drops to about drops to about 113ºF before they 
are conveyed to the extracting tower.” The hexane extraction 
takes place at about 113ºF.
 Expeller pressed soybeans are fi rst cracked then dried 
to 2% moisture. They are then held in a tempering apparatus 
at temperatures ranging from 212º to 240ºF. for about 10-15 
minutes–before expelling the oil.
 Research published in the March issue of the Journal 
of Nutrition showed that properly heated meals “contained 
proteins which had about twice the nutritive value of the raw 
soy beans or low temperature meals.”
 Note: This is the earliest document seen (March 2006) 
that uses the term “expeller pressed” (or “press” or “presses” 
or “pressing”) in connection with mechanical pressing of 
the oil from soybeans. Address: PhD, Director of Nutritional 
Research, Archer-Daniels-Midland Co., Milwaukee, 
Wisconsin.

2526. Kellogg, John Harvey. 1936. How to change the 
intestinal fl ora: The use of enemas. Good Health (Battle 
Creek, Michigan) 71(9):268-70, 284-85. Sept.
• Summary: This is the third in a 4-part series of articles. 
Lactic acid, a chemical stimulant provided by Nature to 
encourage bowel action, is “produced by the action of the 
protective organism, Lactobacillus bifi dus acidophilus, 
which, if present in adequate numbers (85-100 per cent of 
the bacteria found in the stools) will not only prevent the 
development of disease-producing germs, thus affording 
protection against colitis, appendicitis and other bowel 
troubles, but will secure in a normal colon evacuation after 
each meal of residues free from ill-smelling putrefaction 
products.
 “Enemas of acidophilus cultures, especially of the soy 
acidophilus type, such as Soy Acidophilus Milk, are most 
effective, but ordinary sour milk or buttermilk enemas are 
useful...
 “It is best to use in each enema a mixture of soy 
acidophilus culture with water, Nufl ora and lemon juice or 
lactic acid... From two to three pints of Soy Acidophilus 
Milk should be used daily, with one or two ounces of Lacto-
Dextrin for each pint of the culture.”
 For gas distention, use a pint of soy acidophilus milk 
with an ounce of dextrin and a pint of hot water (115º F). 

“Soy acidophilus milk should be used regularly. One or two 
pints a day is usually suffi cient to keep the fl ora in good 
condition if the diet is right.”

2527. Lager, Mildred. 1936. New items. House of Better 
Living (Newsletter, Los Angeles) 3(10):3. Sept.
• Summary: “Dry Soy Milk, ready to mix with water. Soy 
Cocolette–soy milk cocoa not sweetened. Soy steel cut 
coffee. Soy milk prepared ice cream powder. Soy milk and 
soy milk chocolate bars. Soy milk and soy milk chocolate 
diabetic candy. Soy Gluten Noodles and wafers. Red Soy 
Beans–cook in 25 minutes when soaked over night... Soy 
bean oil.”
 On page 4 are recipes for Soy bean loaf (with 1 can 
Loma Linda Soy Beans) and Soy bean thousand island 
dressing (with Loma Linda soy mince spread). Address: 
1207 West Sixth St., Los Angeles, California.

2528. May, O.E. 1936. Proposed research program of the 
Regional Soybean Industrial Products Laboratory. Oil and 
Soap 13(9):229-31. Sept.
• Summary: The Bankhead-Jones Act of June 29, 1935, 
states as one of its purposes–”The Secretary of Agriculture 
is authorized and directed to conduct research... relating to 
the improvement of the quality of, and the development of 
new and improved methods of production of, distribution 
of, and new and extended uses and markets for, agricultural 
commodities and by-products and manufactures thereof...”
 In 1934 “approximately 50% of the total consumption 
was used in paint and varnish products, while in 1935 
this percentage dropped to around 14%, although the 
consumption for this purpose rose from 10 million pounds 
in 1934 to 13 million pounds in 1935. In 1935 soybean oil 
found its greatest outlet in the edible oil fi eld, due to the 
relative scarcity and consequent high price of cottonseed oil. 
It fi nds a more limited use as a binder in casting cores, in the 
manufacture of linoleum, soap, printing inks, insecticides, 
and as a source for glycerol and fatty acids.”
 The immediate objectives of the new Regional Soybean 
Industrial Products Laboratory are: 1. The improvement 
of present industrial uses and the development of new 
industrial outlets for soybean and soybean products; 2. The 
determination of the variation in composition of soybeans 
resulting from differences in varietal, soil and climatic 
factors. It is not planned to do work relating to the use of 
soybeans or soybean meal as a food or feed.
 The chemical laboratory has been set up on the basis 
of 4 sections: 1. Oil; 2. Meal; 3. Development; and 4. 
Analytical.
 Note: This is the earliest document seen (Nov. 2001) 
that contains the term “Regional Soybean Industrial Products 
Laboratory.” Address: Director, Regional Soybean Industrial 
Products Lab., Univ. of Illinois, Urbana, Illinois.
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2529. May, O.E. 1936. Research program of the Regional 
Soybean Industrial Products Laboratory (Continued–
Document part II). Proceedings of the American Soybean 
Association p. 3-6. 16th annual meeting. Held 14-16 Sept. in 
Iowa.
• Summary: (Continued): “The laboratory has therefore 
set up as its leading oil project a broad investigation into 
the whole question of fl avor and stability of soybean oil, 
confi dent that if the problem of reversion of fl avor can be 
solved the oil will retain its place solely on a basis of merit 
as one of the important factors in the edible oil industry.
 “While there is no question but that soybean oil can be 
used to advantage as a paint oil when mixed with drying oils 
such as linseed, perilla, and tung, the fact remains that the 
oil by itself is not a high-quality paint oil and this condition 
should be squarely recognized.
 “One of the projects to be undertaken for study in our 
laboratory is the improvement of the utility of soybean oil 
in the fi eld of protective fi lms and coatings. Drying tests 
will be run on oil derived from different varieties grown 
under different conditions of culture to ascertain whether 
such factors infl uence the value of soybean oil as a paint and 
varnish vehicle. In addition, it is hoped that other studies 
will be carried out in cooperation with State, Federal, and 
industrial laboratories. Investigations dealing with the effect 
upon the characteristics of the oil of different methods of 
processing the beans, the use of oil in soaps, and more 
limited studies of refi ning processes will also be carried 
out. It is planned to devote some attention to a study of 
the anti-oxidants present both in the soybean oil and meal. 
Experimental studies of the nature of the phosphatides, 
sterols, and carbohydrates of the soybean, together with 
some investigation of their possible uses, will be carried out 
in co-operation, with the Purdue University Agricultural 
Experiment Station.
 “Soybean meal fi nds its greatest outlet today in the high-
protein, stock-feed trade. This laboratory will not undertake 
any investigations relating to the use of soybeans or soybean 
meal as a food or a feed as these phases of the soybean 
problem are being investigated extensively in many other 
laboratories. There is, however, being set up projects dealing 
with the preparation and properties of an industrial protein 
material derived from soybean meal. Soybean meal will be 
intensively investigated from the standpoint of its utilization 
in plastic materials. Studies are being planned which have 
as their object the extension of the use of soybean protein 
as an adhesive and paper-sizing material. Work will also be 
undertaken dealing with the use of soybean protein as a raw 
material for the production of synthetic textile fi bers, and it 
is hoped to ascertain defi nitely whether the soybean has any 
future in that fi eld.
 “One of the immediate projects to be undertaken this 
fall will be a survey of the whole soybean industry. Various 
data will be assembled dealing with the soybean from farm 

to fi nished product in order to get a complete and unbiased 
picture of the soybean industry, particularly those phases 
relating to production, processing and distribution costs, 
present and potential uses, and competitive materials.
 “The analytical section of the new laboratory is already 
engaged in active laboratory work. As soon as it is possible 
the remainder of the staff will be assembled and organized, 
and it is hoped that laboratory work will be in full swing 
before winter sets in.
 “The laboratory is interested in all phases of the 
soybean industry from farm to factory, and will welcome 
any constructive suggestions or ideas which may lead to the 
further utilization of soybeans in industry. In the name of the 
United States Department of Agriculture and the cooperating 
States, I wish to extend a cordial invitation to each of you to 
visit the Regional Soybean Industrial Products Laboratory, to 
inspect our apparatus and equipment, to become acquainted 
with our men, and to bring with you any questions or 
contributions which you may have.”
 Note: This is the earliest English-language document 
seen (Nov. 2017) that contains the term “synthetic textile 
fi bers” (or “fi ber”), or that uses it to refer to spun soy protein 
fi ber used like a textile fi ber. Address: Director, RSIPL, 
Urbana, Illinois.

2530. Norris, L.C.; Wilgus, H.S., Jr.; Ringrose, A.T.; 
Heinman, V.; Heuser, G.F. 1936. The vitamin-G requirement 
of poultry. New York (Cornell) Agricultural Experiment 
Station, Bulletin No. 660. 20 p. Sept. [30 ref]
• Summary: A graph on the title page shows the vitamin G 
requirements for chicks (in units of vitamin G per 100 gm of 
feed) based on the average weight of the chick (in grams). 
There are four separate graphs for chicks aged 2, 4, 6, and 
8 weeks. Regardless of the weight or age, the maximum 
weight for each age curve is about 325 gm of vitamin G per 
100 gm of feed.
 Table 9 (p. 11) shows the units of vitamin G per gram 
of common feedstuffs. The most concentrated sources are: 
Dried pork-liver 100. Dried yeast 35. Dried whey 30. Dried 
skimmilk 20. Alfalfa meal, dehydrated 16. Alfalfa meal 11... 
Soybean oilmeal 3.
 “Cereal grains and their by-products are very low 
in vitamin G, but they constitute such a large proportion 
of practical poultry rations that they actually supply an 
appreciable amount of the vitamin.”
 Table 10 (p. 16) shows “The vitamin-G content of 100 
grams of a chick ration.” Soybean-oil mean comprises 7.5% 
of the ingredients but it provides 20 units (out of a total 340 
units) of vitamin G.
 Vitamin G is required for growth of chicks (about 290 
units per 100 gm of feed), but it is also required by hens 
(about 230 units per 100 gm of feed) so that they may 
produce eggs that will hatch. “A smaller amount of vitamin 
G is required for egg production than for hatchability.” 
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“A unit of vitamin G for poultry is presented. This unit is 
roughly equal to 1 microgram of fl avin” (p. 17). Address: 
Dep. of Poultry Husbandry, Cornell Univ.; Grange League 
Federation Exchange. Both: Ithaca, New York.

2531. Shellabarger Grain Products Co. 1936. Edible 
soya fl ours (Ad). Proceedings of the American Soybean 
Association p. 21.
• Summary: This ad also appeared in the 1935 ASA 
Proceedings, p. 38. Address: Decatur, Illinois.

2532. Slawson, H.H. 1936. Agriculture’s Jack of all trades: 
Introducing the versatile soybean with which you may either 
build automobiles or run them and in which many people 
see possibilities for farm relief without benefi t of subsidy. 
Nation’s Business 24(9):24-26, 94. Sept.
• Summary: Contents: Introduction (Henry Ford will need 
61,500 acres of soybeans this year). A program for soybeans 
(Regional Soybean Laboratory, Urbana, Illinois). Wood 
glue from soybeans (I.F. Laucks). Helps bread stay fresh. A 
twenty-year development.
 Five years ago at the Univ. of Illinois soybean 
researchers searched the USA and Canada for commercial 
soy products; they collected about 100. “Today that list 
numbers more than 300 and the ball seems just beginning to 
roll.”
 On 1 July 1936 a systematic research program on 
soybeans was started at the University of Illinois at Urbana. 
Funded by the federal government, with 12 midwestern 
state agricultural colleges cooperating, an industrial research 
laboratory as been established in Urbana. Dr. O.E. May of 
USDA’s Bureau of Chemistry has been placed in charge, 
with the “help of Dr. W.J. Morse, government scientist, 
who has made the study of soybeans his life work.” The 
program will have three objectives: “1. Improvement of 
present industrial uses and development of new industrial 
uses for soybeans.” 2. Research on the effects of different 
processes on the quality and quantity of soybean processes. 
“3. Facilities for testing different varieties as to adaptability 
for industrial use.”
 In 1930 a research chemist in a private laboratory 
developed a new method for improving the head of foam on 
beer–using soy fl akes. “Today soybean beer fl akes are being 
made on a commercial scale in Chicago and from there they 
are pouring into many of the country’s biggest breweries.”
 In the Pacifi c Northwest, fi ve new fi r plywood factories 
(making a total of 23) have been constructed this year–
because glue made from soybeans is less expensive than and 
superior to (incl. more water resistant) traditional plywood 
glues. Together with several pine plywood factories in 
California and British Columbia, they are using tons of the 
new soybean glue each day.
 The initial impulse for this new industry came from 
automobile manufactures who complained that the plywood 

they were buying was not suffi ciently water resistant. So the 
Pacifi c Coast Plywood Manufacturers Association sponsored 
a contest to fi nd a new glue. A newcomer, I.F. Laucks, Inc., 
of Seattle [Washington], won with some soupy stuff that did 
not look like glue at all. And “today this soybean glue–its 
formula a trade secret–is the standard glue of the plywood 
industry. Mr. Laucks discusses the reasons for the success of 
this new glue: (1) Most important is its low cost. (2) Since 
soybeans are an annual crop, “production can be increased 
as the demand grows. This is not true of casein or blood, 
which are by-products of other industries more or less fi xed 
in their production.” (3) It is more uniform. (4) It is more 
“foolproof” than other water-resistant bases.
 At Iowa State College, Dr. O.R. Sweeney is producing 
gasoline from soybean oil; he cracks it by heating to 350ºC 
using animal charcoal as a catalyst. He then distils one of the 
fractions. The fi rst person to make petroleum from soybean 
oil was the Japanese scientist Satow, who made a calcium 
soap from the oil then subjected it to destructive distillation 
to get light, middle, and heavy grades of petroleum. Forty 
gallons of soybean oil yielded about 25 gallons of soybean 
petroleum, 33 pounds of glycerine (for use in explosives), 
and 480 cubic feet of combustible gas.
 The U.S. paint industry was one of the fi rst to make 
large use of soybeans–especially in Illinois. Soybean fl our 
helps bread to stay fresh longer. Soybean lecithin is used 
by confectioners. Tanners use soybeans to increase the 
grease-absorbing properties of chrome leather. Textile 
manufacturers use it to make their fabrics soft, supple, and 
lustrous. It is also used by rubber makers, linoleum makers, 
soap makers, and sausage and wiener makers. Doctors 
prescribe soybean ‘milk’ (which is practically free of starch) 
for some babies and many diabetics. Even the family dog 
now consumes soybeans, which are less expensive than meat 
and make his [or her] coat sleek and shiny.
 “Not half the story of this amazing development has 
been told here. U.S. soybean production jumped from around 
5 million bushels in 1925, to 18.6 million in 1934 and 39.6 
million in 1935. Illinois is the leading state.
 “Almost two decades ago, when the fi rst president of 
the American Farm Bureau Federation, James R. Howard, 
was beginning that organization’s constructive efforts to 
aid agriculture by other means than politics, he made a 
remark which is just beginning to be appreciated at its full 
signifi cance.
 “’The surest relief for agriculture,’ Mr. Howard said, 
‘will come from the production of new agricultural output 
that will go to industry rather than to the human stomach.’
 “The response to that, so far as soybeans are involved, 
is seen in a recent government statement that at present more 
than 120 industrial concerns are making soybean products. 
They include about 35 soybean mills in ten states and a 
number of cottonseed mills which crush soybeans for oil 
and meal; 15 soybean fl our mills; 20 soybean food products 
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factories and more than 50 plants where various industrial 
commodities are fabricated from the magic soybean.
 “It looks as if industry is beginning to know its beans.”
 Photos show: (1) A tractor in a fi eld of piles of soybean 
hay pushing a device designed to speed the job of getting 
the hay to the baler. Caption: In Illinois more than 21 
million bushels of soybeans were produced last year. (2) A 
warehouse in Manchukuo fi lled with piles of round soybean 
cakes. Two men are carrying 3-4 each on one shoulder up a 
wooden ramp. (3) A workman standing by a vat fi lled with 
a thick white liquid. “The fi rst step in making auto parts is 
to feed the [soy] bean fi bers into the rills that mix them.” 
(4) Black auto parts grown on the farm, with a pile of some 
soybean powder that has not yet gone to the press. (5) 
“Powdered soybean fi bers fed into this press come out in the 
form of distributor terminal plates for automobiles.”

2533. Van Gundy, Dorothea. 1936. Soy beans in the human 
diet. Proceedings of the American Soybean Association p. 22, 
24. 16th annual meeting. Held 14-16 Sept. in Iowa.
• Summary: “The introduction of the Soy Bean into the 
human diet is no experiment, for it was introduced thousands 
of years ago to the teeming millions of China, and has been 
of great success. Careful examination shows that their diet to 
be well balanced.
 “In the occidental countries the soy bean in the diet has 
been practically unknown until the last few years.” This is 
largely because there is an oversupply of high-carbohydrate 
foods, while a “careful examination of the diets of a large 
percentage of the population will show a decided shortage in 
edible fats and complete proteins. This is due largely to the 
high price of meat, eggs, and milk. This shortage is supplied 
in the soy bean.
 “There are several reasons why the Soy Bean should 
increase in popularity in the human diet. These are: 1. 
Nutritional qualities. 2. Versatility. 3. Economy.”
 “One of the most outstanding nutritional points in 
connection with the Soy bean is its high alkaline ash. When 
added to the diet it builds the alkaline reserve in a remarkable 
way, thus building the resistance to disease and infection.
 “The Soy is unique from the standpoint of versatility, for 
it can be used in any of the courses in the menu from soup 
to nuts. It lends itself very easily to methods of preparation 
that cover up the strong bean fl avor usually present. The 
Orientals have hundreds of ways to prepare the Soy bean 
and can produce almost any fl avor of meat, fi sh or fowl with 
various soy products. With such a variety of ways to serve 
the Soy bean it may be introduced into the diet and used 
quite freely without becoming tiresome.” Address: Manager, 
La Sierra Industries, Ontario, California.

2534. Time. 1936. “Little honorable plant.” Oct. 12. p. 76, 
78, 80. [1 ref]
• Summary: “Last year ‘the little honorable plant’ put 

$35,000,000 into the pockets of U.S. farmers, outranking in 
value rye and barley. Soybean trading had grown so active 
that the [Chicago] Board of Trade could no longer overlook 
it as a potential source of commissions. First futures 
transaction in soybeans in the Pit this week was 5,000 bu. 
sold by Archer-Daniels-Midland Co. to Bartlett-Frazier Co. 
at $1.20 per bu...
 “A Yankee shipmaster brought the fi rst soybeans to the 
U.S. in 1804... Yet no more than 500,000 acres were planted 
to soybean in the U.S. in any one year until 1917.”
 “In the U.S. some 600,000 farmers grow soybeans in 27 
states.” Illinois produced more than half the total U.S. crop 
last year.
 “Food. Soybeans are ideal for diabetics because they 
contain little sugar, no starch. They do, however, contain 
more than three times the protein of wheat or eggs, more 
than twice that of lean meat. Soybean vitamins are A, 
B-l, B-2, D, E. For vegetarians and diabetics, the bean is 
converted into cheese, soup, butter, salad oil, macaroni, 
breakfast food milk (from grinding the beans in water). To 
bakers soybeans mean a new bread which is expected to 
break sales records. Last year vegetable shortenings and 
other lard substitutes required no less than 52,450,000 lb. of 
soybean oil, compared to a 1934 consumption of 2,735,000 
lb.”
 “Factory. Each ton of soybeans yields 30 gallons of oil 
and 1,600 lb of meal. Industry takes the oil and the meal, 
uses one or both to make glue, paints, combs, candles, 
radios, buttons, axlegrease, paper size, explosives, linoleum, 
oilcloth, printer’s ink, billiard balls, rubber substitutes, 
cigaret holders, Christmas tree ornaments. Last year U.S. 
manufacturers consumed 91,166,000 lb. of soybean oil, 
of which 2,550,000 lb. went into soaps, 4,800,00 lb. into 
linoleum and oilcloth, 13,000,000 lb. into paints and 
varnishes.”
 “Ford & Future... The number 1 U.S. soybean man is 
Henry Ford. His reason: ‘If we want the farmer to be our 
customer, we must fi nd a way to be his customer.’ Henry 
Ford began investigating the beans in 1930, spent more than 
$1,000,000 in the next few years growing them, fi nding out 
how they could be used. Few months ago the River Rouge 
works got a $5,000,000 addition in the shape of a soybean 
processing plant. Into Ford cars at present go the product of 
some 60,000 acres of soybeans. The oil goes into glycerine 
for shock-absorbers, enamel for body fi nishes [paints], 
binder for foundry cores. The meal, turned into plastics, 
rolls off the assembly line as horn buttons, gearshift knobs, 
window-trims, distributor cases.
 “Said Mr. Ford few months ago: ‘You will see the time 
when a good many automobile parts will be grown.’”
 A portrait photo shows Henry Ford with the caption, 
“Motormaker Ford. A bean’s best friend.”
 Note: This is the earliest document seen (Nov. 2013) 
that mentions the “assembly line” in connection with Henry 
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Ford. Mass production was pioneered on the Ford moving 
assembly line in April 1913 at the Highland Park plant–and 
with it began the rise of the consumer economy.

2535. Burlison, W.L. 1936. Soybean for plastics. Grain & 
Feed Journals Consolidated 77(8):362. Oct. 28.
• Summary: “The soybean is proving to be an excellent 
source of raw material for the plastic industry. From a ton 
[2,000 lb] of soybeans are produced about 250 pounds of 
oil, and 1600 pounds of meal containing approximately 40 
percent protein...” Address: Univ. of Illinois, Urbana.

2536. Kellogg, John Harvey. 1936. Re: Bifi dus acidophilus 
and Soy Acidophilus. Letter to Mr. John M. Lonsdale, 46 
Westwood Ave., Altrincham, Cheshire, England, Oct. 31. 2 p. 
Typed, without signature (carbon copy).
• Summary: “Yours of October 17 has reached me here at 
my winter headquarters [in Florida].
 “I fi rst obtained the organism bifi dus acidophilus from 
Dr. Tissier, of the Pasteur Institute, in 1912, and have been 
making use of it ever since. A report from the laboratory 
that made the culture for me, a short time ago showed that 
between 1912 and 1935, we had received from the laboratory 
over 28,000 gallons of the culture.
 “Dr. Tissier informed me that he could not make the 
organism grow in milk.” Dr. Kellogg eventually succeeded 
in making it grow “in the whey of milk with the addition of 
peptone, and later a type of acidophilus was developed by 
making 25 or 30 transfers which grew quite well in milk.
 “The trouble is, it seems to me, that the long process of 
adapting the organism to a cow’s milk medium, denatures 
it so that it doesn’t do so well... when attempts are made to 
reimplant it.
 “The new type, Soy Acidophilus, is easily developed by 
planting the organism in soy milk under exacting laboratory 
conditions. It starts off a vigorous growth at once.
 “The clinical results obtained by the use of the soy 
acidophilus type appear to be much better than those 
obtained from the dairy milk cultures, and the count is very 
much higher.
 “It is easy to obtain cultures with a count of four or fi ve 
billions per cc., which certainly is not often obtained with 
cow’s milk.” Address: [Miami, Florida].

2537. Hermano, A.J. 1936. Soybeans a national food 
for Filipinos. Agricultural Life (Exponent of Philippine 
Agriculture and Allied Industries) 3(9-10):21-23. Sept/Oct.
• Summary: Rice is the chief staple food of the Filipinos. But 
the local diet would be improved by the addition of soybeans 
and their products. In April 1934 the Nutrition Research 
Laboratory, Bureau of Science, began to manufacture 
soybean milk. The method is described, the milk was used 
with good results in experiments with school children in 
Paco. Presently 8 liters/day of soybean milk are prepared 

for the Tondo and San Nicolas Community Health Social 
Centers.
 The article concludes: “Various soybean products, like 
‘tokua’ [tofu], ‘toyo’ or sauce, ‘tahore’ ‘toho’ ‘tohu’ and other 
products made by the Chinese are prepared in rather simple 
ways and could be easily made by the Filipinos.”
 Note: This is the earliest English-language document 
seen (Oct. 2011) that contains the word “tahore” which 
probably refers to fermented tofu. Address: Chief, Nutrition 
Research Lab., Bureau of Science [Manila, Philippines].

2538. Kellogg, John Harvey. 1936. Eating fruit before meals. 
Good Health (Battle Creek, Michigan) 71(10):302-03. Oct.
• Summary: Dr. Kellogg advocates eating thoroughly 
ripened fruits before meals. The Lactobacillus bifi dus-
acidophilus protects the digestive tract and maintains 
it in an acid state. If these bacilli are lost, they “may be 
restored by feeding an artifi cial culture, made by growing 
Lactobacillus bifi dus-acidophilus in milk. Ordinary dairy 
milk is commonly employed, but recent experiments have 
shown that a milk prepared from the soy beans produced 
more vigorous and rapid-growing organisms. The latter 
culture is now available under the name of Soy Acidophilus 
Milk. The culture may be had, ready for use, or the milk may 
be prepared from materials which have been sterilized and 
assembled in readiness to be prepared at home.
 “The writer has made extensive use of the banana in 
combination with Soy Acidophilus Milk and found this a 
most effective means of eliminating putrefactive bacteria and 
thus arresting the putrefactive process in the intestinal tract.”

2539. Kondo, Kinsuke; Mori, Shigeki. 1936. Daizu no 
shitosuterin d-gurushido ni tsuite [Sitosterol-d-glucoside 
of soybeans]. Nippon Kagaku Kaishi (J. of the Chemical 
Society of Japan) 57(10):1128-31. Oct. [5 ref. Jap]
• Summary: The authors isolated this sitosterol from 
soybeans.
 Note: The title, authors’ names, and text are entirely in 
Japanese. Only the references are in Roman letters.

2540. Matsumoto, K.; Takahashi, T. 1936. Genmai oyobi 
fusuma shiyo shikomi shôyu jôzô shiken [The utilization 
of rice and wheat bran for shoyu brewing]. Jozo Shikensho 
Hokoku (Report of the Brewing Experiment Station) No. 124. 
p. 343-53. Oct. [Jap]
Address: Jozo Shikensho. 1. Gishi; 2. Moto Joshu.

2541. Working, Earl B. 1936. The chemistry of phosphatides 
and their utilization in industry. Oil and Soap 13(10):261-63. 
Oct. [10 ref]
• Summary: “The term phosphatides is used interchangeably 
with phospholipins and includes the lipoids or fat-like 
compounds which contain phosphorus.”
 “The two most commonly known phosphatides are 
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lecithin and cephalin, of which cephalin is the less stable 
and accordingly less easily studied and less completely 
understood.”
 “Lecithin is soluble in alcohol and ether, but insoluble 
in acetone; cephalin soluble in ether but insoluble in alcohol 
and acetone.”
 “Phosphatides in Industry: The chief uses of 
phosphatides in industry may be considered as depending 
upon three properties, fi rst, their emulsifying action, due 
at least largely to their reduction of the surface tension of 
water; second, their tendency to absorb, forming surface 
fi lms upon solid or semi-solid particles in aqueous or fatty 
media; and third, their anti-oxidative action.”
 “In Europe there is a very wide use of phosphatides in 
the manufacture of margarine, and some use has been made 
of them in this country.” Phosphatides are also widely used 
in making chocolate, candy, baked goods, and cosmetics, and 
it treating leather with oil to preserve its pliability.
 “A great increase in the industrial uses of phosphatides 
in this country may be expected with the development in 
this country of plants for their production from soy beans.” 
Address: Kansas Agric. Exp. Station.

2542. Kellogg, John Harvey. 1936. Soybeans as human food. 
Nature’s Path to Health (Melbourne, Australia). Nov. 15. p. 
9.
• Summary: Dr. Kellogg wrote an article and gave a speech 
on this subject in the USA in 1930-31. After summarizing the 
nutritional benefi ts of soybeans, he discusses a new subject. 
“The soy bean contains progestin, hormone of the human 
ovary–Aid in sterility seen. Dr. Willard Allen, biological 
chemist of the University of Rochester [New York], recently 
received an award for his discovery that the Soy Bean may 
be made to reproduce the action of the female reproductive 
gland. Dr. Allen’s discovery was that the action of the corpus 
luteum of the human ovary, which plays an essential role 
in the process of reproduction, could be created chemically 
through the Soy Bean.
 “By the use of an extract of pig’s corpora lutea injected 
into sterilised rabbits, after fertilization, it was found that 
a reproductive process which would otherwise have been 
interrupted by sterilization, could be continued. In other 
words, the hormone Progestin, used in this manner would 
restore the normal reproductive process after an operation 
which ordinarily caused sterilization.
 “After these experiments, the synthetic reproduction of 
the substance was worked out and the soy bean was found 
to be the basic necessity of artifi cial creation. This resulted 
in the isolation of the female hormone progestin, and on the 
basis of this discovery, the research was carried still further 
by Dr. Adolph Butenandt of Danzig [Germany, in today’s 
Poland], who announced that he had reached the point where 
the chemical formula of Progestin could be stated.
 “’Since the hormone plays such an important part in 

the reproduction, it will probably be found useful in treating 
sundry disorders in the child-bearing organs of the female,’ 
Dr. Allen said.

“The best form in which the soy bean can be obtained is 
in the Soy Wheat Macaroni, a scientifi cally balanced food.”
 Note: At the end of this article is a short piece stating 
that Roberts and his organization have campaigned for 
many years to promote the use of the “Whole Meal Loaf 
[whole-wheat bread] in the face of severe opposition from 
vested interests, that have endeavoured to push the claims 
of the White Loaf.” “The F.G. Roberts National Health 
Organisation is gratifi ed to learn to-day, November 4th, 
the Commonwealth Advisory Council on Nutrition, tabled 
[presented] its second report in the House of Representatives, 
stating that ‘Whole Meal Bread is defi nitely superior to 
White Bread as a Staple Food.’”

2543. Frey, Charles N.; Schultz, A.S.; Light, R.F. 1936. 
The effect of active soybean on vitamin A. Industrial and 
Engineering Chemistry 28(11):1254. Nov.
• Summary: Note 1. In 1934 Haas and Bohn patented a 
natural method for bleaching wheat fl our by using enzyme-
active soy fl our; the enzyme in the soy fl our (later named 
lipoxidase) oxidized all carotene in the wheat fl our, thereby 
bleaching it.
 Frey and co-workers found shortly afterward, in this 
paper, that the bleaching of fl our by this method resulted in 
the total destruction of the vitamin A present, and at least 
99% of the vitamin A present in cod liver oil.
 Note 2. The word “lipoxidase” is not mentioned. Neither 
in the term “enzyme-active.” Address: The Fleischmann 
Labs., New York, NY.

2544. Good Health (Battle Creek, Michigan). 1936. The 
dangerous character of colon germs. 71(11):334-35. Nov.
• Summary: Doctor Tissier of the Pasteur Institute “made 
the great discovery that every nursing infant gets from its 
mother in the act of nursing, a powerful germ which, when 
properly encouraged, is capable of driving out of the human 
intestine” trillions of unwanted, mischief-making germs. 
This good and powerful germ, called “bifi dus” by Tissier 
and “acidophilus” by Morrow, makes harmless lactic acid–
the acid of buttermilk, and thus protects the intestine against 
the germs which cause putrefaction and disease.
 “Soy Acidophilus Milk, a superior and highly 
potent type of acidophilus discovered at the Battle Creek 
Sanitarium, and now available,... [is] perhaps the most 
effective means of combating mischievous colon germs 
which directly and indirectly are probably the most active of 
all causes of disease, senility and premature death.” Address: 
M.D.

2545. Nishino, Ryûtarô. 1936. Daizu seihin no eiyôgaku-teki 
kenkyû. II. Daizu fuosufuachiido no eiyô-ka [Studies on the 
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nutritional value of soybean products. II. Nutritional value 
of soybean phosphatides]. Jozogaku Zasshi (J. of Brewing, 
Osaka) 14(11):918-21. [7 ref. Jap]
Address: Osaka Teikoku Daigaku, Kôgaku-bu, Jôzôgaku 
Kyôshitsu, Takada Kenkyûshitsu, Osaka, Japan.

2546. Glassmann, B.; Gologorskaja, S. 1936. 
Verdauungsversuche an Milch und Sojanaehrpraeparaten 
[Digestion experiments with milk and soybean nutrient 
preparations]. Zeitschrift fuer Untersuchung der Nahrungs- 
und Genussmittel 72(5-6):450-52. Nov/Dec. (Chem. Abst. 
31[16]:5886). [2 ref. Ger]
• Summary: Artifi cial digestion experiments were made 
with soy sour cream (Sojasauerrahm or Sojamilchrahm), soy 
quarg (Sojaquarg), tofu (Sojaeiweiss = soy protein (Tophu)), 
sour cream from cow’s milk, and ‘quarq’ from cow’s milk. 
(1) To make soy sour cream, sterile soymilk is cultured with 
lactic acid bacteria for 18 hours at 35ºC, and the resulting 
product is homogenized by whipping or beating (durch 
Schlagen). (2) To make soy quarg, soymilk is brought to a 
boil, allowed to cool to 42ºC, inoculated with Streptococcus 
acidi lactici, then allowed to stand at 40ºC for 8 hours. The 
resulting quarg is pressed. (3) To make tofu, soybean fl our or 
meal (Sojamehl) in a vat or tub is slowly stirred with water 
for 30-45 minutes. The mass is then poured into a sieve to 
separate the milk from the residue. The milk, in a kettle with 
an automatic stirring device, is heated to 95ºC, then curded 
with calcium chloride. The protein curds are pressed.
 The digestibility of the soy sour cream was 2-3 times 
greater than that of the sour cream from cow’s milk, but the 
digestibilities of the other products were about the same. 
Without the addition of some material to better the fl avor, the 
soy preparations would be diffi cult to use.
 Summary: Comparative artifi cial digestion experiments 
with soy sour cream (Sojasauerrahm), soy quark or soy 
ricotta (Sojaquarg [sic, Sojaquark]), tofu (Sojaweiss [sic, 
Sojaeiweiss]; (Tophu)), cow’s milk sour cream, and milk 
ricotta (Milchquarg [sic, Milchquark]) had the result that 
the digestibility of the former exceeds the digestibility 
of cow’s milk sour cream by twofold to threefold, 
while the digestibility of the other aforementioned 
products is, however, nearly the same. Without the 
addition of corresponding fl avor enhancing agents 
(Geschmacksverbesserungsmittel), the soybean nutrient 
preparations (Sojanährpräparate [soyfoods]) that we studied 
are diffi cult to use.
 The term “soybean sour cream” (Sojasauerrahm) is 
incorrect. The product has to be referred to as soybean 
sour milk (Sojasauermilch) [translator’s note: in today’s 
usage, “sour soymilk” would probably be accurate], “soy 
prostokvasha” (“Sojaprostokwascha”).
 Note 1. Translated by Philip Isenberg (MM, CT), Long 
Beach, California.
 Note 2. Sojaquarg is a unique and interesting product 

which resembles tofu, except that the coagulation is done by 
a microorganism with which warm soymilk is inoculated. 
This is the earliest German document seen (Dec. 2020) is 
which the word Sojaquarg or the word quarg is used to refer 
to tofu.
 Note 3. This is the earliest German-language document 
seen (Dec. 2020) that uses the word “Sojanaehrpraeparaten” 
in the title to mean “Soyfoods.”
 Note 4. This is the earliest document seen (Dec. 2020) 
that mentions soy sour cream or any product resembling sour 
cream made from soy.
 Note 5. “Gologorskaya” in standard English 
transliteration orthography. Address: Laboratorium des 
Troustes “Koopchartsch” in Odessa (perhaps Koopchart 
Trust Laboratory or Koopkharch Troust Laboratory).

2547. Good Health (Battle Creek, Michigan). 1936. The 
great future of the soy bean. 71(12):360. Dec. 28 cm.
• Summary: “The soy has many unusually excellent 
qualities, many of which are presented in a most interesting 
manner in Time [magazine], for October 12.” Four long 
excerpted paragraphs follow.
 “Food. Soy beans are ideal for diabetics because they 
contain little starch.”

2548. Good Health (Battle Creek, Michigan). 1936. From the 
editor’s pen: The quintuplets. 71(2):366. Dec.
• Summary: “The Soy Acidophilus Milk which the [Dionne] 
quintuplets take is given them to prevent the recurrence 
of the severe bowel infection which they suffered when 
four months old. They were relieved by the use of Soy 
Acidophilus Milk after other measures had failed. Whenever 
the use of this new and most potent type of acidophilus is 
discontinued, the bowel trouble quickly returns. By means of 
its regular use, the children are kept in excellent health.”
 There follows a summary of the use of acidophilus 
therapy as a curative agent, the work of Dr. Tissier of the 
Pasteur Institute, and the history of its use by the quintuplets.
 Note: The editor is Dr. John Harvey Kellogg.

2549. Gressner, A. 1936. Algunas datos sobre habas de soya 
en Cuba: Compilacion de algunos datos sobre la planta, 
torta, aceite y derivados de habas de soya. Experimentos en 
Cuba [Some facts about soybeans in Cuba: Compilation of 
some data about the plant, cake, oil and soybean derivatives. 
Experiments in Cuba]. Cuba Agricola (Havana) 3(11/12):24-
25. Nov/Dec. [Spa]
• Summary: A basic introduction to soybeans. About 
the plant and its names. About the soybeans (nutritional 
composition of soybeans and soy fl our). Digestibility trial 
“A.” Digestibility trial “B.”

2550. Kellogg, John Harvey. 1936. Metchnikoff’s 
great discovery. Good Health (Battle Creek, Michigan) 
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71(12):380. Dec.
• Summary: “Prof. Metchnikoff and his assistants Tissier and 
Quinck, all of the Pasteur Institute of Paris [France], made 
nearly forty years ago, one of the most important discoveries 
ever made concerning the prevention and cure of digestive 
and many other disorders.
 “Quinck suggested that the pernicious germs found 
in adult colons, which cause putrefaction, colitis, and 
appendicitis, and produce poisons which are the active or 
predisposing causes of many diseases, might be driven out 
by introducing a germ which would produce no poisons and 
do no harm.
 “Metchnikoff adopted the suggestion and developed and 
exploited the idea, but failed of success because he selected 
the wrong germ, the B. Bulgaricus, which can not live in the 
colon.
 “Prof. Tissier discovered a milk-souring germ (bifi dus-
acidophilus) which appears in the stools of infants soon 
after they begin to nurse, and drives out the putrefactive and 
other poison-forming germs with which the colons of infants 
become infected almost as soon as they are born.
 “As early as 1912, Tissier’s discovery was utilized in the 
United States in saving the life of an infant suffering from 
acute colitis, by changing the intestinal fl ora. Since that time 
the method has been employed in many thousands of cases 
by the use of milk cultures of the germ, and also by the use 
of Lacto-Dextrin, a special food which stimulates the growth 
of B. Acidophilus in a most remarkable manner.

“B. Acidophilus, or to be more exact the Lactobacillus 
bifi dus-acidophilus, is a benefi cent germ to which Nature 
has assigned the task of guarding the intestinal tract and 
protecting it from invasion and injury by the parasitic germs 
which cause putrefaction and produce virulent poisons and 
destructive infl ammations... Bottle-fed infants who have 
never been breast-fed, as in the case of the famous [Dionne] 
quintuplets” lack the protective germs and thus are very 
subject to bowel troubles.
 One easy way for people to change their “intestinal 
fl oras” is by the use of Soy Acidophilus Milk, which 
(because of recently perfected means) may now be made at 
home, and is thus within reach of everybody who needs it. 
Address: M.D.

2551. Product Name:  Soy Flour.
Manufacturer’s Name:  Dietetic Foods, Ltd.
Manufacturer’s Address:  124, Victoria St., London, 
S.W.I., England.
Date of Introduction:  1936.
New Product–Documentation:  G.D. Gray. 1936. All 
About the Soya Bean. p. 126. Two leading fi rms who make 
soy fl our in England and who also incorporate it in various 
products are: Soya Foods, Ltd., Rickmansworth, Herts, and 
Dietetic Foods Ltd. 124 Victoria St., London, S.W. 1. “The 
latter fi rm are the sole distributors in Great Britain of the 

well-known ‘Heudebert’ Dietetic Food products, a French 
concern which makes different kinds of diabetic breads.”

2552. Product Name:  Diabetic Food.
Manufacturer’s Name:  Fearn Soya Foods Co.
Manufacturer’s Address:  Chicago 10, Illinois.
Date of Introduction:  1936.
New Product–Documentation:  L.B. Breedlove. 1936. 
Chicago J. of Commerce and La Salle Street Journal. June 
25. p. 14. “Soy bean–The magic plant. Article XI.” “Fearn 
Soya Foods Company, Chicago: Diabetic Food.”

2553. Product Name:  [Heudebert soya fl our].
Manufacturer’s Name:  Heudebert Dietetic Food Products.
Manufacturer’s Address:  France.
Date of Introduction:  1936.
New Product–Documentation:  G.D. Gray. 1936. All About 
the Soya Bean. “Messrs. Dietetic Foods, Ltd., London, make 
Heudebert Soya Flour” (p. 50). “Dietetic Foods Ltd. 124 
Victoria St., London, S.W.I.,” England, is a manufacturer 
of soya fl our. They are also “the sole distributors in Great 
Britain of the well-known ‘Heudebert’ Dietetic Food 
products, a French concern which makes different kinds of 
diabetic breads” (p. 126). A recipe titled “Soya Soup à la 
Reine” (p. 129) calls for the use of 1 oz. of “Heudebert soya 
fl our.”

2554. Iwamura, I. 1936. Shôyu-chû no shisuchin no teiryô 
[Determination of cystine in shoyu (Abstract)]. Nippon 
Jozo Kyokai Zasshi (J. of the Society of Brewing, Japan) 
31(10):84. [1 ref. Jap]
• Summary: Abstracted from the Bulletin of the Agricultural 
Chemical Society of Japan 12(7):79 (1936). Cystine 
(German: cystin) is a crystalline amino acid that is 
widespread in proteins (as keratins) and is a major metabolic 
sulfur source.

2555. Iwata, Hisaaki; Kumaya, Jiro. 1936. Tochi miso oyobi 
nara miso ni tsuite. Kyûko shokuhin no eiyô-gaku-teki 
kenkyû. VI. [Miso from the seeds of the horse chestnut and 
Japanese oak. Nutritional studies on famine-relief foods. 
VI.]. Ryoshoku Kenkyu (J. of the Institute of Dietary Science) 
No. 121. p. 459-67. [5 ref. Jap]
• Summary: The horse chestnut (also called buckeye or 
Chinese chestnut; Aesculus hippocastanum) has large glossy 
brown seeds that can be used to make miso, called Tochi 
Miso. The acorns of the Japanese oak (Quercus glandulifera) 
can be used to make Nara Miso. Address: 1. Nôgaku Hakase.

2556. Product Name:  Macaroni, Noodles, Spaghetti, 
Vermicelli, Diabetic Food (Each Containing Soy Flour).
Manufacturer’s Name:  Keystone Macarone Mfg. Co.
Manufacturer’s Address:  1945 East 97th St., Cleveland, 
Ohio.
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Date of Introduction:  1936.
New Product–Documentation:  Gray. 1936. All About the 
Soya Bean. p. 122.

2557. Lin, K-K.; Tso, C. 1936. [Studies on legumes in 
the Chekiang Province. I. Determination of principal 
constituents]. Chin. Pharm. Association Journal 1:213-25. 
(Chem. Abst. 31:3104). [Chi; eng]*

2558. Product Name:  Soy-Koff (Alkaline Coffee 
Substitute. Renamed Zoy-Koff in about 1939) [Regular, or 
Fine Grinds].
Manufacturer’s Name:  Madison Foods (Renamed 
Nutrition International Corp. in about 1965).
Manufacturer’s Address:  Nashville Agricultural Normal 
Institute, Madison, Tennessee.
Date of Introduction:  1936.
Ingredients:  Soybeans, bran, brown sugar.
Wt/Vol., Packaging, Price:  12 oz box or 1 lb bag.
How Stored:  Shelf stable.
Nutrition:  6 oz. liquid: Protein 0.8%, fat 0.0004%, 
carbohydrates 0.98%, ash 0.12%, calories 4.3/100 gm.
New Product–Documentation:  Madison Survey. 1936. 
July 15. p. 115.

Madison Survey. 1937. “The soy bean marches on.” 
April 21. p. 59-60.
 Ad in Nature’s Path (USA). June 1943. p. 227. “Zoy-
Koff: Coffee fl avor without coffee after-effects.” Taylor. 
1944. Soy Cook Book. p. 201.

Madison Health Messenger. 1949. V. 49-2. p. 5.
Madison Health Messenger. 1949. V. 49-3. 1949. p. 5. 

“Soy-Koff–an alkaline beverage used in the place of coffee. 
Contains no coffee–no nerve stimulants. Serve to young 
and old. Two grinds–regular and fi ne. Prepare like coffee. 
Ingredients: soybeans, bran, brown sugar. 1 lb. bag.”

Soybean Blue Book. 1950. p. 84.
 Francis Kalnay. 1959. House Beautiful. May. p. 174-75. 
“Soybean has all the answers.” A photo shows the bag and 
label. The front panel reads: “A satisfying hot beverage made 
of soy beans and molasses.” Also listed in 1963 Blue Book 
(p. 97) as Zoy-koff. Soybean Blue Book. 1965. p. 111.

2559. Matsumoto, K.; Takahashi, T. 1936. Daizu, genmai, 
shiro nuka shiyô shôyu jôzô shiken [Utilization of soybeans, 
unpolished brown rice, and its white rice bran for shoyu 
brewing]. Jozo Shikensho Hokoku (Report of the Brewing 
Experiment Station) No. 124. p. 369-75. [Jap]
Address: Jozo Shikensho. 1. Gishi; 2. Moto Joshu.

2560. Matsumoto, K.; Takahashi, T. 1936. Genmai oyobi 
fusuma shiyô shikomi shôyu jôzô shiken [Use of unpolished 
brown rice and wheat bran for shoyu brewing]. Jozo 
Shikensho Hokoku (Report of the Brewing Experiment 
Station) No. 124. p. 343-53. [Jap]

Address: Jozo Shikensho. 1. Gishi; 2. Moto Joshu.

2561. Mosolov, I. V. 1936. The infl uence of nitrogen, 
phosphorus, and potassium on the formation of protein, fat, 
and carbohydrates in soybeans. Chemisation of Socialist 
Agriculture 9:91-101. (Chem. Abst. 31:6796). *

2562. Product Name:  Pfaffman’s Soymac (Macaroni 
Containing Soy Flour), Soy Ringlets, Soy Elbows, Soy Sea 
Shells, Soy ABC’s. Soymac was renamed Soy Macaroni by 
Dec. 1943.
Manufacturer’s Name:  Pfaffman Egg Noodle Co. 
Renamed The Pfaffman Co. by Dec. 1943.
Manufacturer’s Address:  6919 Lorain Ave., Cleveland, 
Ohio.
Date of Introduction:  1936.
New Product–Documentation:  International Inst. of 
Agriculture. 1936. Le Soja dans le Monde [The Soybean 
in the World]. See: Manufacturers of edible soy products. 
p. 206. The Pfaffman Egg Noodle Co. in Cleveland makes 
Soymac. Note: It is not known what varieties were made in 
1936.
 L.B. Breedlove. 1936. Chicago J. of Commerce and 
La Salle Street Journal. June 25. p. 14. “Soy bean–The 
magic plant. Article XI.” “The Pfaffman Noodle Company, 
Cleveland: Soymac, soy noodles.”
 Ad (2¼ by 2 inches) in Nature’s Path (USA). 1940. Jan. 
p. 29. “Soymac: ‘Finest macaroni you ever tasted.’” ‘One of 
the many new and different products developed by Pfaffman, 
an honored name in the food industry since 1873. Ask your 
health food dealer for Pfaffman’s Soymac, Soy Spaghetti, 
Soy Sea Shells, Soy Noodles (made with soya bean fl our and 
durum wheat semolina)... For sale at all health food stores 
or address–Barrett and Eastwood, Inc., 480 Lexington Ave., 
New York City.”
 D.S. Payne. 1943. The story of soya products. Dec. p. 
15. “The ‘Paste Goods Industry’ is fi nding that the use of 
soya fl our has certain advantages. The Pfaffman Company, 
Cleveland, Ohio, manufactures and distributes in 35 states 
Soy Egg Noodles, Soy Macaroni, Soy Spaghetti, Soy Sea 
Shells, Soy Ringlets, and Soy A B C’s. These products 
contain 10 percent of soya fl our.”
 USDA War Food Administration, Food Distribution 
Administration. Grain Products Branch. 1943. Dec. “Soya 
products distribution.” p. 3. The Pfaffman Co. now sells 
8 soy products in health food stores in 35 states. All these 
products appear to have the brand “Climax.”
 Ad (1/3 page) in Let’s Live magazine. 1944. March. p. 
2. “Alkalinize with Pfaffman’s soy foods.” Pfaffman now 
sells the following soy products: Vit-o-Veg Kwik Soup, Soy 
Noodles, Soymac, Soy Ringlets, Soy Alphabets, Soy Sea 
Shells, Soy Spaghetti, Spinach Soy Noodles, Tomato Soy 
Noodles, Carrot Soy Noodles, Wholewheat Soy Noodles, 
Wholewheat Soy Macaroni, and Tomato Soy Sea Shells.
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 Taylor. 1944. The Soy Cook Book. p. 199.

2563. Prokoshev, S.M.; Babichev, I.A. 1936. The specifi city 
of protease in seeds and sprouts of a number of crops. Trudy 
po Prikladnoi Botanike, Genetike i Selektsii (Bulletin of 
Applied Botany, Genetics and Plant Breeding, Leningrad) 
No. 14. p. 79-96. Series 3. (Chem. Abst. 31:5822). [26 ref]
• Summary: Various activators and inhibitors of proteolysis, 
which have specifi c action on representative proteolytic 
complexes, were investigated. Hydrocyanic acid and 
cysteine activated the proteolysis of soy-bean sprouts. 
Monoiodoacetic strongly inhibited proteolysis in both the 
dormant seed and sprouts of soybeans.
 Note: This volume was sent to the printer in Dec. 1936. 
The USDA National Agricultural Library received this 
volume on 6 April 1937 and the University of California 
biology library on 27 April 1937.
 Note: This is the earliest document seen (Dec. 2020) that 
contains the word “cysteine” (spelled that way) in connection 
with soy.

2564. Spirk, Ludvik. 1936. Soja jako surovina pro chemicky 
prumysl [Soybean as a raw material in chemical industry]. 
Chemicke Listy (Chemical News) 30:116-19, 134-37, 151-57. 
(Chem. Abst. 30:7717). [Cze]*
• Summary: “The history, botany, composition, development 
and uses of the soybean are reviewed. In Czechoslovakia it 
is grown on 2,000 hectares with an annual yield of 30-50 
carloads; most of this is extracted for oils or used for animal 
food. Some of the native soy is made into Kaboul, a coffee 
substitute; it contains vegetable proteins 40%, vegetable fats 
20% (97% of which are digestible), lecithin 2%, and mineral 
ash 6%. The mineral ash contains phosphorus compounds 
30%, potassium compounds 30%, magnesium 10% and 
calcium 5%. Narcotics, caffeine or carbohydrates are not 
present in Kaboul.”

2565. Carqué, Otto. 1936. Vital facts about foods: A guide 
to health and longevity. 3rd ed. Los Angeles, California: 
Published by the author. 208 p. *
• Summary: Note: Since this “3rd ed.” has the same number 
of pages as the 2nd ed. (Dec. 1934) the contents are probably 
the same. Address: Los Angeles.

2566. Davis, Adelle. 1936. Optimum health. London: 
Published by the author. *
Address: Los Angeles, California.

2567. Fearn, Charles E. 1936. The soya bean and its value in 
our national dietary. Chicago, Illinois: Fearn Soya Foods. 10 
p.
• Summary: “Modern methods of treating the Soya Bean 
to remove the unpleasant taste without injuring any of its 
food values, have now placed at the disposal of the public a 

really palatable and highly nutritious product with a higher 
protein value than any other known food, and this protein is 
biologically fully as effi cient or ‘complete’ as that of meat 
muscle itself.
 “To illustrate how recent is the development of this new 
food in the United States, it was not until 1930 that a really 
palatable and edible soya bean fl our was fi rst introduced by 
Dr. Charles E. Fearn. Prior to that there were certain beany 
tasting products made, which rapidly turned rancid, and 
were, generally speaking, quite unfi t for food purposes.”
 Discusses: Soya protein. Soya fats. Soya carbo-hydrates. 
Soya vitamins. Minerals.
 The Fearn Soya Foods Co. now sells the following “soya 
foods:” Soya cereal (with whole wheat and soya). Cereal for 
diabetics (composed entirely of soya, contains no starch and 
less than 1½ per cent of reducing sugars). Pure soya bean 
fl our (Contains all the natural fats; a nutritional analysis is 
given). Proteinized cocoa (liquid). Soya milk powder: Ideal 
in cases where milk disagrees. Soya-date breakfast food. Dr. 
Fearn’s general food (concentrated): For children and adults. 
Address: Chicago, Illinois.

2568. Gray, George Douglas. 1936. All about the soya bean: 
In agriculture, industry and commerce. London: John Bale, 
Sons & Danielsson Ltd. ix + 144 p. Introduction by James L. 
North. Late curator, Royal Botanic Gardens, Regent’s Park, 
London. Index. 28 cm. [19 ref]
• Summary: A comprehensive, early work on the soybean. 
Gray was a Scotch physician. Contents: 1. Introducing the 
soya bean. 2. The soya bean plant and its cultivation. 3. 
The soya bean as food: Dietetics, immature green beans, 
mature dried beans, soya bean coffee, soya bean chocolate, 
soya bean sprouts, soya bean milk, soya bean fl our (incl. 
Berczeller fl our, Soyvita bread made by Messrs. Wm. 
Beattie, Ltd., Glasgow), bean curd [tofu], soy (also called 
soya bean sauce, Chinese bean sauce, or shoyu), miso, 
fermented bean curd (p. 66-67). 4. Soya bean oil. 5. Soya 
bean trade. 6. The soya bean in agriculture.
 Addenda: Soya bean products in the USA. Dieting and 
recipes. Statistics. India. Bibliography.
 In the chapter on “Soya bean oil” we read (p. 75): “In 
England, the bean oil trade is carried on by the following 
fi rms:–The British Oil and Cake Mills Ltd., the ordinary 
shares of which are held by Lever Bros., Ltd., so that they 
are a branch of Unilever, Ltd.
 “The Hull Oil Manufacturing Co., Ltd., Hull, now 
merged in the foregoing concern.
 “The Premier Oil Extracting Mills, Ltd., Hull.
 “Messrs. Wray Sanderson & Co., Hull.
 “The Medina Refi nery Ltd., Deptford, London.
 “Messrs. J. Bibby & Sons Ltd., Liverpool.
 “The Erith Oil Works Ltd., Erith” [Kent].
 The fi rst addendum, titled “Soybean products exhibited 
by the American Soybean Association” (at Washington, DC, 
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p. 120-24) lists the following companies and each of the soy 
products that they manufacture: American Lecithin Corp. 
(Atlanta, Georgia), Archer-Daniels-Midland Co. (Milwaukee, 
Wisconsin), Armstrong Paint and Varnish Works (Chicago, 
Illinois), Battle Creek [Food] Factory (Battle Creek, 
Michigan), The Blanton Co. (St. Louis, Missouri), Cereo 
Co. (Tappan, New York), The Davies-Young Soap Co. 
(Dayton, Ohio), Detroit Graphite Co. (Detroit, Michigan), 
Eastern Health Food Stores Association (Washington, DC), 
Funk Brothers Seed Company (Bloomington, Illinois), 
Harshaw Essential Foods, Inc. (Cleveland, Ohio), Keystone 
Macaroni Mfg. Co. (Lebanon, Pennsylvania), Kloss, 
Jethro (Takoma Park, Maryland: Fresh [soybean] milk. 
Pumpkin pie [soybean milk and soybean fl our]. Soybean 
cheese. Soybean bread [20% soybean fl our]. Soybean 
buns. Soybean sprouts. Soybean cake), Laucks, I.F., Inc. 
(Bloomington, Illinois–home offi ce, Seattle, Washington), 
Madison Food Company (Madison, Tennessee; Vigorost, 
Cheese [Tofu], Soybeans canned with Tomato, Soybeans 
canned plain, Dixie Fruit Crackers), Mead Johnson and 
Co. (Evansville, Indiana; Makes Sobee [Infant Formula]), 
Oriental Show-You Co. (Columbia City, Indiana), Paintcraft 
Co. (Galesburg, Illinois), Prince Macaroni Mfg. Co. (Boston, 
Massachusetts), Purina Mills (St. Louis, Missouri; makes 
Cresol disinfectant, Purina turkey and growing fattening 
chow, Purina lay chow, Purina egg chowder, Purina breeder 
egg chowder, Purina fi tting chow, Purina rabbit chow, 
Purina chick Growena chow, Purina 34% cow chow, Purina 
chowder, Purina bulky cow chow, Purina 24% cow chow, 
Purina pig and hog chow, Protena all mash starting and 
growing food), Shellabarger Grain Products Company 
(Decatur, Illinois), Soyex Company, Inc. (Nutley, New 
Jersey), Staley Sales Corporation (Decatur, Illinois), The 
Stamford Rubber Supply Company (Stamford, Connecticut), 
Dr. Roy Monier, President, Board of Managers, State 
Hospitals (Jefferson City, Missouri), United Drug Company 
(Boston, Massachusetts), Vi-tone Company (Hamilton, 
Canada), Woolsey Paint and Color Co., C.A. (Jersey City, 
New Jersey), Bureau of Chemistry and Soils, Department 
of Agriculture (Washington, D.C.). Page 120 adds: “The 
exhibit also contained some 200 soybean products, mostly 
foods, brought from the Orient by Mr. W.J. Morse, Senior 
Agronomist, Department of Agriculture, Washington, DC, 
U.S.A.” Note 1. Morse and P.H. Dorsett were in East Asia 
from 1929 to 1931, when they collected many samples of 
soybeans and soyfoods.
 In the second addendum, recipes, the author notes that 
soy fl our is widely used in diabetic diets. Two leading fi rms 
who make soy fl our in England and who also incorporate it 
in various products are: Soya Foods, Ltd., Rickmansworth, 
Herts, and Dietetic Foods Ltd. 124 Victoria St., London, 
S.W. 1. “The former specialize in Soyolk which is fl our 
prepared on the principles laid down by Professor Berczeller; 
it is a mealy powder, fatty to the touch. The latter fi rm are 

the sole distributors in Great Britain of the well-known 
‘Heudebert’ Dietetic Food products, a French concern which 
makes different kinds of diabetic breads.” The following 
recipes are then given; * = Calls for Soyolk soy fl our: 
Soybeans, southern style. Soybean salad. Roasted soybeans 
[like dry-roasted peanuts]. Soybean croquettes. Soybean 
souffl é. Stuffi ng for baked fi sh*. White sponge pudding*. 
Shortbread*. Madeira cake*. Soya soup à la Reine (uses 
Heudebert soya fl our). Soya chocolate (with soya fl our). 
Soya vegetable soup (with soya fl our). Soya bean sprout 
salad.
 Note 2. This is the earliest English-language document 
seen (Jan. 2013) that uses the term “soya bean sprouts” to 
refer to these sprouts. Address: M.D. (Scotch physician), 
C.B.E., England. Late medical offi cer to H.B.M. Legation, 
Peking, China. Lieut.-Colonel, Retired.

2569. Gruen, Adolf. 1936. Phosphatide [Phosphatides]. In: 
H. Schoenfeld, ed. 1936. Chemie und Technologie der Fette 
und Fettprodukte [Chemistry and technology of fats and fat 
products]. Vienna, Austria: Verlag von Julius Springer. xviii 
+ 917 p. See p. 456-516. Vol. 1 of Chemie und Gewinnung 
der Fette [Chemistry and Extraction of Fats]. [Ger]
Address: Vienna, Austria.

2570. Gutowska, M.S.; Drescherowna, I. 1936. Porownanie 
wartosci odzywczej soji krajowej i maczki miesno-kostnej 
w racjach kurczat [Comparative nutritive values of soybean 
meal and meat-and-bone meal of Polish origin in the starting 
ration of chicks]. Roczniki Nauk Rolniczych i Lesnych 
(Polish Agricultural and Forest Annual) 36(1):115-26. [18 
ref. Pol; eng]
• Summary: “Summary: A series of experiments covering a 
period of 10 weeks was conducted, in order to compare the 
nutritive value of the above-mentioned protein supplement 
for growing chicks. Two lots of chicks were fed on the 
different starting rations containing 6 percent of dried 
buttermilk until they were 10 weeks old. The total level of 
protein in the two rations was 17 percent. Soy bean meal was 
supplemented with mineral salts. It was found that in these 
conditions soybean meal was as effi cient as meat and bone 
meal for a period of 6½ weeks; but after this period chicks 
receiving a ration containing meat and bone meal showed a 
slightly increased rate of growth, but differences in the body 
weight were not signifi cant.
 “It is concluded that Soy bean meal of Polish origin 
could in some cases replace meat- and bone meal in a 
starting mash, containing dried buttermilk for a period of 6 
weeks.” Address: College of Agriculture, Warszawa, Poland.

2571. Kale, F.S. 1936. Soya bean: Its value in dietetics, 
cultivation and uses. With 300 recipes. Baroda State, India: 
F. Doctor & Co. xxxi + 375 p. Illust. Index. 22 cm. 2nd ed. 
1937. [75 ref]
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• Summary: Contents: Preface. 1. Defi ciencies in the Indian 
diet and soya bean as a means to rectify them. 2. History of 
the origin and growth of soya bean. 3. The use of soya bean. 
4. World trade in soya bean. 5. Botany of the soya bean plant. 
6. Classifi cation of soya bean. 7. Cultivation of soya bean. 8. 
Diseases and pests of soya bean. 9. Cultivation of soya bean 
in India. 10. The constituents of soya bean. 11. Soya bean 
milk. 12. Soya bean fl our. 13. Industrial uses of soya bean. 
14. Enriching soil by addition of nitrogen and use of soya 
bean as fodder. 15. Food requirement of the human body. 
16. European and American soya bean recipes. 17. Diabetic 
dishes, Mahatma Gandhi’s experiments at Magan Wadi and 
opinion of scientists on soya bean. 18. Chinese and Japanese 
soya bean dishes. 19. Indian soya bean dishes: Hindustani 
dishes, Moglai dishes, Gujarati dishes, Maharashtrian dishes, 
Bengali dishes, Goa dishes, Tanjore dishes. Appendix.
 For a more detailed table of contents and summary of 
the work, see the 2nd edition (1937).
 Photos on unnumbered pages show: (1) Color photo 
(at front of book just before the Preface) His Highness the 
Maharaja Sir Sayaji Rao Gaekwad of Baroda, Royal Farmer, 
who takes keen interest in Soya Bean. (2) H.H. the Maharaja 
Gaekwar of Baroda the fi rst Indian ruler to inaugurate the 
soya bean planting ceremony in his state–24 Nov. 1933. (2) 
H.H. The Maharaja of Baroda, seated in a chair, lecturing on 
the dietetic and industrial importance of soya bean. (3) The 
mature soya bean pods of Mammoth Yellow variety grown 
in Baroda territory. (4) Map of Baroda state showing areas 
of soya bean cultivation. (5) Map of Baroda state showing 
local distribution of soya bean. (6) A fi eld of soya bean in 
rows grown by Patel Hargovan Bavabhai of Achisara Baroda 
District (with two white bullocks) who has been awarded the 
fi rst prize for his good cultivation. 
 (7) Bavabhai B. Patel, a farmer age 65 who is interested 
in cultivation of soya bean; dressed in white, he is standing 
in a fi eld of soya beans behind two large white bullocks. (8) 
The author’s own child, three months old, fed on soya bean 
milk. 
 (9) Mahatma Gandhi who uses soya bean at 
Maganwadhi; he is seated in a chair reading.
 Note 1. This is the earliest English-language document 
seen (Sept. 2006) that uses the term “soya bean” in a new 
way–as a singular noun, like the words “corn” or “wheat,” 
not preceded by “the.” Examples: “2. History of the origin 
and growth of soya bean. 3. The use of soya bean. 4. 
World trade in soya bean... 6. Classifi cation of soya bean. 
7. Cultivation of soya bean. 8. Diseases and pests of soya 
bean.” This usage originated in developing countries.
 Note 2. This book was written as the princely state of 
Baroda was studying the possibility of growing the soya 
bean plant for food, feed, and fodder. It looked promising, 
but little headway was actually made in either production or 
utilization.
 Note 3. The author’s name is pronounced KAL-ay, not 

KAYL (rhymes with sail or tail). Address: Food Survey 
Offi cer, Baroda State, India.

2572. Medriczky, Andor. 1936. A városi lakosság 
élelmezésének megkönnyitése [Facilitating the feeding of 
urban populations]. Budapest. [Hun]*

2573. Mumford, H.W. 1936. A year’s research at Illinois. 
Illinois Agricultural Experiment Station, Annual Report 
48:1-331. For the year ended June 30, 1935.
• Summary: Soybeans are discussed in the following 
sections and pages: Soils and crop investigations: Soybean 
hay and seed yields sensitive to soil fertility (p. 27-29; 
Two bar charts show the dramatic effects of soil treatments 
on yields. Seed yields are highest when the soil is treated 
with R = residues, L = limestone, and P = rock phosphate. 
Soybeans are more acid-tolerant than most of the widely 
grown legumes. Nitrogen is usually defi cient in acid soils). 
Soybean acreage sets new record in crop adjustments (p. 
40-41; In 1934, for the fi rst time in history a single legume 
occupied more than a million acres of farm land in Illinois; 
soybeans occupied only 1,000 acres in 1914 in Illinois. The 
10 varieties with the highest seed yields (in bushels per 
acre) at Urbana in 1934 were: Type 117, 38.1. Manchuria 
13-177, 36.4. Mansoy, 36.3. Scioto, 34.9. A.K. 125, 33.9. 
04002-B, 33.4. Illini, 33.2. Macoupin, 32.7. A.K. 146, 
32.0. Manchu, 31.5). Work for better soybean varieties is 
continued (p. 41-43). Susceptibility to nodulation inherited 
characteristic (p. 43-44; “The Peking soybean variety shows 
scanty nodulation, whereas Illini is abundantly nodulated”). 
Quality of inoculant outweighs its ease of application [in 
affecting yields] (p. 44; Those “recommended for use with 
water were superior to those designed to be used dry”). 
Experiments keeping pace with interest in new crops (p. 
69-72; “Investigations on the use of soybean oil for paint 
purposes have been continued with satisfactory results”).
 Livestock investigations: Home-grown proteins being 
brought into wider use (p. 78-79; “Discovery that soybean 
oil meal and animal tankage can be used successfully in 
fattening cattle has made considerable in the protein buying 
habits of Illinois farmers. Formerly all standard protein 
concentrates used for balancing beef-cattle rations were 
produced mainly outside the corn belt”). Tankage proves 
satisfactory supplement for steers (p. 81-83; Ordinary steam-
rendered tankage is less palatable and less digestible that dry-
rendered tankage, or meat scrap. Rendering is the process 
that converts waste animal tissue into stable, value-added 
materials, including fats such as lard and tallow). Lespedeza 
hay equals alfalfa for feeding steers (p. 83-86; In this test, 
soybean hay was slightly inferior to alfalfa- or lespedeza 
hay). Soybeans found richer in certain vitamins than corn (p. 
90-91); “Altho record acreages of soybeans are now being 
grown, the food value of this crop is only incompletely 
understood. Much misinformation on this subject has been 
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disseminated. In particular very little is known concerning 
the vitamin values of soybeans. What information has been 
obtained by experimental investigation is contradictory to 
some extent. In an attempt to throw some light upon this 
latter situation H.H. Mitchell and Jessie R. Beadles, Animal 
Nutrition, are investigating the value of whole soybeans as a 
source of vitamins A, B, and G, particularly as it compares 
with the value of yellow corn.
 “Vitamins are food nutrients essential for animal 
growth and health. Altho required in extremely small 
amounts, they are present in most food materials in very 
small concentrations. Hence it is quite possible that 
practical rations or diets occasionally may be defi cient in 
one or more vitamins. Like other good things vitamins 
are appreciated most when they are absent. In such cases 
pathological conditions develop which are more or less 
characteristic of vitamin shortages. When vitamin A is 
absent from the diet, for instance, the animal is subject to 
an infl ammatory condition of the eye, decreased resistance 
to disease, stones in the kidney or bladder, and nerve 
degeneration. A lack of vitamin B is followed by loss of 
appetite, nerve infl ammation, paralysis, breathlessness, 
and digestive disturbances, while a defi ciency of vitamin 
G leads to serious infl ammations of the mouth and tongue, 
extending thruout the alimentary canal, infl ammations of 
the skin symmetrically distributed, and mental disturbances. 
The diseases beriberi and pellagra in man are entirely or in 
part the result of dietary defi ciencies of vitamins B and G 
respectively. Both in human nutrition and in animal nutrition 
it is evidently important to discover which foods are good 
sources of the various vitamins necessary to animal and 
human life.”
 Supplemented [corn] silage equal to soybean hay for 
sheep (p. 118-20). Soybean meals are compared further for 
chick feeding (p. 128-30).
 Entomology investigations: Prompt control halts 
insect threat to soybean crop (p. 159-60; Cutworms and 
armyworms caused heavy damage, but were controlled by 
poisoned bait).
 Agricultural economics investigations: Accounting 
studies show ways to reduce farm costs (p. 200-02; net 
profi t per acre in 1932, 1933, and 1934 is given for soybeans 
{harvested with a combine}, soybeans {threshed}, and 
soybean hay. Farmers lost money on all three in 1932 
and 1933, but made a profi t on all 3 in 1934). Demand is 
one of the factors affecting [soy] bean prices (p. 218-19; 
“Production of soybeans in Illinois and also in the United 
States in 1934 was the highest on record, owing largely to 
the AAA {Agricultural Adjustment Act of 1933, which paid 
farmers to reduce crop acreage} programs and to the severity 
of chinch bug damage”).
 Home economics investigations: Best varieties of 
soybeans for food being located (p. 298-300; There “is a 
rapidly expanding list of manufactured food products made 

of or containing soybeans,–that is, soybean fl our, oil, and 
milk.” About 35 “varieties of soybeans which are known 
as vegetable types have been used and compared with the 
so-called commercial types.” “The beans while immature 
all had a vivid green color which makes them a very 
promising fresh vegetable.” Some varieties, such as Illini, 
are very acceptable as a garden vegetable in both the green 
and mature states. Freedom from shattering in the fi eld is 
probably directly connected with diffi culty of shelling the 
beans in the green state). Address: Dean and Director of the 
Station, Urbana, Illinois.

2574. Petrov, T.; Stanchev, N.; Lukash, L. 1936. Hranata na 
badeshteto. Niakolko statii varhu soiata kato palna idietichna 
hrana [The food of the future. A few articles about soya as a 
wholesome and dietetic food]. Sofi a, Bulgaria: Zadrujentrud. 
15 p. [Bul]*
• Summary: The fi ve articles include: T. Petrov: “For 
improving the people’s food,” p. 3-6; N. Stanchev: “A cheap 
and wholesome bread” (containing 10-20% soy fl our), p. 
7-8, “A bread made with added soy fl our and potato fl our,” p. 
8-9, and “Soya as food,” p. 9-11; L. Lukash: “Soybeans and 
diabetes,” p. 11-14. Address: Bulgaria.

2575. Read, Bernard E. 1936. Chinese medicinal plants from 
the “Pen ts’ao kang mu” of 1596. 3rd edition of a botanical, 
chemical and pharmacological reference list. Peking, China: 
Peking Natural History Bulletin. Sales Agent: The French 
Bookstore. xvi + 391 p. See p. 114-18. Index of romanized 
Chinese plant names. Index of common English plant 
names–Foreign names are in italics. Index of Latin plant 
names. 27 cm. [180+* ref]
• Summary: This book is largely one huge table (p. 
1-288) titled “Chinese medicinal plants.” It has seven 
columns: (1) Latin name. (2) Chinese name. (3) Part 
used. (4) Constituents. (5) Habitat. (6) References (highly 
abbreviated). (7) Remarks.
 Contents: Introduction in Chinese. Introduction to the 
third edition (Shanghai 1935). Provincial abbreviations. 
Abbreviations for parts of plants. Bibliographical 
abbreviations (journals and books). Secondary references 
helpful to a study of Chinese materia medica. Comparative 
table of Western, Japanese, and Chinese dates (1868-1935). 
Table of classes, general, and species for which references 
are listed.
 References related to soybeans are subdivided as 
follows (p. 114-18, 256): Soybeans, black variety (var. 
nigra; the fresh hulls used in medicine are known as Ta 
Tou P’i). Soybean sprouts, black variety (Ta Tou Huang 
Chüan). Bean relish, black variety (Ta Tou Ch’ih). Bean 
ferment, black variety (Tou Huang [“bean yellow”]; Natto in 
Japanese [sic]). Yellow soybean (Glycine soja S. et Z., var. 
fl ava; Huang Ta Tou). Soybean oil (Tou Yu). Soybean sauce, 
yellow variety (Chiang Yu; thick or thin). Soybean paste 
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(Chiang). Bean curd, yellow variety (Tou Fu). White soybean 
(Glycine soja, S. et Z., var. alba). Soy sauce made with wheat 
fl our (p. 256).
 References for azuki beans (red mung bean, P. mungo, 
L. var. subtrilobata, Fr. et Sav. [HN. Br.]) are given on page 
122. References for wheat gluten (Mien Chin) are given on 
page 256.
 This book is largely a list of references relating to plants 
listed in the Pen Ta’ao Kang Mu. It is not a translation or 
summary of the latter work.
 Note: This is the earliest English-language document 
seen (June 2013) that uses the term “the fresh hulls” to refer 
to soy bran. Address: PhD, Head of the Div. of Physiological 
Sciences, Henry Lester Inst. of Medical Research, Shanghai, 
China.

2576. Sano, Kunio. 1936. Miso jôzô no eiyôgaku-teki 
kôsatsu. X. Miso jukusei-chû no shisuchin no shôchô 
[Nutritional observations on miso fermentation. X. Increase 
and decrease of cystin during ripening of miso (Abstract)]. 
Nippon Nogeikagaku Kaishi (J. of the Agricultural Chemical 
Society of Japan) 12:A216. [1 ref. Jap]
• Summary: Abstracted from Jozogaku Zasshi 14(6): (1936).

2577. Sansum, W.D.; Hare, R.A.; Bowden, Ruth. 1936. 
The normal diet and healthful living. New York, NY: The 
Macmillan Co. ix + 243 p. Index. 21 cm.
• Summary: The section on minerals states (p. 20): “The 
Chinese and others use the soy beans and its products which 
have a fairly good calcium content.”
 In a table of foods arranged by carbohydrate content, the 
section titled “6% carbohydrate” includes “Soy beans, green 
shelled.”
 Concerning diabetes (p. 8-9): “We believe from our 
experience in the treatment of diabetic patients, as well as 
non-diabetics, that a more ideal diet is one that maintains a 
high ratio of carbohydrates to fats.”
 The section on “Acid-base balance” (p. 63) says that, 
with good diet, the “normal alkalinity of the body” will be 
readily maintained. Address: M.D., Chief of the Staff of the 
Sansum Clinic and Director of Metabolic Research of the 
Santa Barbara Cottage Hospital, Santa Barbara, California; 2. 
M.D., Member of the staff, The Sansum Clinic; 3. Dietitian, 
The Sansum Clinic.

2578. Schoenfeld, H. 1936. Chemie und Technologie der 
Fette und Fettprodukte [Chemistry and technology of 
fats and fat products]. Vienna, Austria: Verlag von Julius 
Springer. xviii + 917 p. Vol. 1 of Chemie und Gewinnung der 
Fette [Chemistry and Extraction of Fats]. [100* ref. Ger]
• Summary: There are four volumes in this important 
German work; each is titled Die Gewinning der Pfl anzliche 
Fette, parts I-IV.
 Soy is mentioned as follows: The development of 

solvent extraction and the growing production of oils using 
the extraction process is very closely related to the rising 
growth of soybean oil extraction. In 1913 only 250,000-
300,000 tonnes (metric tons) of all oilseeds were processed 
by solvent extraction, rising to more than 1 million tons 
in 1928, then 2 to 2.5 million tons at present (p. 2). Table 
of classifi cation of fats according to their main fatty acids 
(p. 10). Table of leguminous oilseeds (semi-drying oils): 
Percentage of the main fatty acids in each (p. 77). Saponins 
in soybean oil (p. 144). Distribution of saturated and 
unsaturated fatty acids in seeds, table (p. 210-11, Sojaöl). 
Liquid oils from seeds (p. 220). Effect of seed oil on milkfat 
and distribution of the fatty acids, two tables (p. 227, 229, 
Sojaölkuchen, Sojaöl, Sojaölsäuren). Umesterung (p. 284). 
Physical properties of fats: Fluorescence, luminescence, 
and absorption spectrum: Fluorescence of soybean oil is 
dark green (p. 313). Saponifi cation (p. 321). Pyrolysis 
(p. 328). The role of oxygen; table of oxygen values 
(Sauerstoffzahlen) from Gruen 1925 (p. 341, 363-64). Fat 
metabolism and synthesis (p. 385). Plant lipases (p. 401). 
Ketones (p. 439). Phosphatide content of seeds, table 
(p. 469). Isolation of phosphatides (p. 480). Obtaining 
phosphatides from by-products of the oil milling industry 
(p. 505). Obtaining plant oils (p. 519). Oil content of 
important oilseeds, percentage, table (p. 520, soybeans from 
Manchuria). Weight of 100 liters of important oilseeds, table 
(p. 552; soybeans are 69.5 to 71 kg). Obtaining fats through 
solvent extraction (p. 677, 679-81; Solvent extraction was 
patented in England in 1856. The solvent benzin is the 
same as today’s hexane). Trichloroethylene, soybean meal 
(Sojaschrot), Avitaminosen and Dürener Rinderkrankheit (p. 
685). Pre-processing (p. 690). Solvent extraction itself (p. 
695). Composition of oilseed presscake and solvent extracted 
meal, table (p. 770-71). Oilcakes a feeds (p. 772, 774-75, 
777; Sojakuchen, Sojaschrot).
 One particularly interesting chapter is titled Die 
Verteilung der Oelerzeugung auf die einzelnen Laender [The 
distribution of oil production among the various countries], 
by J. Brech, Hamburg, Germany. All the various types of 
oil are discussed. The chapter contains 27 excellent tables. 
Contents: Introduction. Germany (p. 857+). France (p. 
861+). Great Britain. Denmark. Holland. Sweden. Norway. 
Poland. Southeast Europe (Rumania, Bulgaria, Hungary, 
Yugoslavia). Czechoslovakia. Russia [USSR]. United 
States of America [USA] (Table 118: From 1930 to 1934, 
Cottonseed was the major oilseed harvested and its oil was 
the major oil produced. Second was linseed, and third was 
copra. Soybean oil production was one of the smallest, 
decreasing from 35 million lb in 1930/31 to 22 million lb in 
1933/34). Argentina. Japan, China and Manchuria.
 Tables show: (96, p. 834) Oil production by continent 
in 1926 and 1927. Europe produced 45.3% of the world’s 
oil, followed by Asia (23.6%), USA (22.1%), etc. (97) 
Production and use of vegetable oils and fats by country in 
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the year 1927 (in 1,000 metric tons), including per capita 
consumption (in kg). The USA is 1st with 1,414 MT and 
13.3 kg, followed by Germany, France and Great Britain. 
Japan has the lowest per capita consumption at 1.3 kg. 
(98) Per capita consumption of butter and margarine in 
leading countries in 1926 and 1932. The leader is Denmark, 
followed by Norway, Sweden and Germany. (99) Margarine 
production by country (in 1,000 MT) in 1913, 1929, 1931, 
and 1933. In 1933 Germany is the leader followed by 
England and the USA. (100) Olive oil production (in English 
tons) from 1930 to 1934. Spain is the leader by far, followed 
by Italy and Greece. (102) Germany’s processing of oilseeds 
in the years 1913 and 1925-1933 (in 1,000 MT). In 1913 the 
leading oilseeds processed were
 linseed (563),
 palm kernels (236),
 cottonseed (220),
 copra (196),
 rapeseed and turnip rape (Raps und Rübsen) (187),
 soybeans (126),
 sesame seed (116).
 But in 1933 the leaders were
 soybeans (1171),
 linseed (357),
 Peanuts (315),
 palm kernels (248), etc.
 (103) Germany’s production of raw oils and fats in the 
years 1913 and 1925-1933 (in 1,000 MT).
 Note: The title pages states that in 1943 this book was 
“Published [reprinted] and distributed in the Public Interest 
by Authority of the Alien Property Custodian under License 
No. A-143,” by Edwards Brothers, Inc., publishers (Ann 
Arbor, Michigan). Address: Vienna, Austria.

2579. Van Gundy, Dorothea. 1936. La Sierra recipes. 
Campus and Maitland, Ontario, California: Published by the 
author. 47 p. 19 cm.
• Summary: Most (but not all) of the recipes in this book 
call for soy-based ingredients. Contents: Dedication. “This 
book is lovingly dedicated to the memory of my father.” 
Foreword: “Due to the increase of disease in the animal 
kingdom, the diet should be as free as possible from these 
elements, including meat, eggs, and milk.” Approximate 
composition for La Sierra Products: Soy butter [soynut 
butter] (27.6% protein, 47.1% fats). Soy breakfast food. Soy 
fl our. Cooked soy beans. Soy loaf. Milk. Bean sprouts. Soy 
cheese [tofu]. Soy spread. Soy bologna. Dry soy beans.
 1. The soy bean as a human food: Nutritional value, 
varieties of soy beans, fl our, soy milk, soy milk from fl our, 
soy milk from raw beans, soy cream (made by homogenizing 
/ blending equal parts of soy milk and soy oil or other 
vegetable oil), soy cheese, soy bean sprouts, soy sauce.
 2. Soups: Incl. Soyament bouillon. Many use Soyament 
(Soy Sauce), soy milk, or soy cream. 3. Entrees. Recipes 

incl. Soy croquettes (with Soy Bean Pulp and Smoein). 
Walnut Loaf (with Smoein and soy milk). Soy protose 
(with soy butter and Mamenoko fl our). Gluten patties 
(with Smoein). Soy cheese with tomato sauce. Soy cheese 
croquettes. Soy cheese and Soyament sauce. Baked macaroni 
with La Sierra Vegetable Bologna. Soy loaf. Soy loaf a la 
king. Baked soy noodles. Chow mein (with La Sierra Soy 
Cheese). Lentil patties (with Smoein).
 4. Sauces and gravies: Many use soy milk, Smoein, or 
soy sauce. 5. Vegetables. Incl. Creamed vegetables (with soy 
milk). 6. Salads and salad dressings. Soy recipes include: 
Carrot and soy cheese. Tomato and soy cheese. Pineapple 
and soy cheese. Stuffed celery (with soy cheese). Soy loaf 
salad. Cabbage and banana salad (with soy mayonnaise). 
Head lettuce (with soy butter dressing). Salad dressing (uses 
soy milk in place of eggs). Soy mayonnaise [Note: This 
is the earliest recipe seen for a soy mayonnaise]. Tomato 
mayonnaise (tomato juice beaten into soy mayonnaise). 
Thousand island dressing (with soy mayonnaise). Parsley 
and olive dressing (with soy mayonnaise; uses ¼ cup 
chopped olives, not olive oil). Soy cream dressing. Soy 
butter dressing [with soynut butter]. Cream golden dressing 
(with soy cream). French dressing (with soy oil or any 
vegetable oil).
 7. Desserts. * = with soy milk. + = with soy cream. 
Cream rice pudding*. Rice pudding+. Blanc mange*+ 
[Blancmange]. Orange cream pudding+. Lemon fl uff+. 
Fruit fl uff+. Cream tapioca*+. Frozen pudding*+. Vanilla 
Ice Cream*+. Almond cream [Almond ice cream] (incl. 1 
cup chopped almonds)*+. Strawberry sherbet+. Raspberry 
sherbet+. Butterscotch chiffon pie+. Lemon pie+. Banana 
cream pie*+. Pumpkin pie without eggs*. Soy pastry with 
soy fl our. Soy cookies+.
 8. Bread: Soy bread (with 4 cups entire wheat fl our and 
1 cup soy fl our). Entire wheat bread (with 2 cups soy milk). 
Entire wheat sticks (with 3 parts wheat fl our and 1 part soy 
fl our). Corn meal crisps (with 4 parts corn meal, 3 parts 
wheat fl our, and 1 part soy fl our). Short cake (with 2 parts 
soy milk, 5 parts wheat fl our, 1 part soy fl our). Waffl es (with 
12 parts wheat fl our, 2 parts soy fl our, and 7 parts soy milk).
 9. Sandwiches: Soy bean fi lling. Vegetable bologna. Soy 
delight fi lling (with soy[nut] butter). Soy cheese and raisin 
sandwiches. Soy butter (soynut butter thinned with tomato 
juice). Soy butter and honey. Soy cheese and olive [chopped 
green olives]. Soy spread [Made by La Sierra]. Sandwich 
salad (with many soy possibilities).
 10. Beverages: “A very fi ne coffee substitute is made 
[by La Sierra] from the Soy Bean, and tastes remarkably like 
Coffee. It is particularly fi ne from an alkaline standpoint, and 
is particularly excellent to be used in connection with high 
alkaline diets.” Soy-co (Beverage) Add 1 rounding teaspoon 
to 1 cup of water. “Percolate or boil until desired strength. 
Serve plain or with Soy Cream.” Also delicious iced. Soy-co 
(Made with soy milk). Soy milk shake. Soy banana drink. 
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Mamenoko drink (uses 3 tablespoons Mamenoko, which is 
processed soy fl our). Soyament cocktail (“A very refreshing 
beverage may be made by using 1 to 2 tablespoons Soyament 
sauce to 1 cup of water”).
 11. Healthful confections: Beanut brittle (2 cups each 
Soy Beanuts and brown sugar). Victoria fudge (with “3/4 c 
Soy Milk”).
 Use of soy beans in the diet: Outline for 3 meals. 
Suggestion for 3 days’ menus, using soy products.
 La Sierra Industries manufactures the following 14 
foods from soy beans: Canned soy beans, plain or with 
tomato sauce. Soy loaf. Soy vegetable bologna. Soy milk. 
Soy breakfast food. Soy butter [like peanut butter]. Soy-co 
(beverage) [coffee substitute]. Smoein (smoked meat fl avor). 
Soy spread. Soy fl our, raw and processed. Soy beanuts 
(parched soy beans).
 Soyament brand bean sauce. This soya bean sauce is 
“prepared from soya beans by splitting up the bean protein 
by a special process which thoroughly decomposes it into 
Amino Acids. A number of Amino Acids, each possessing a 
sweet taste, is the most remarkable feature of the Soyament 
Sauce and makes it different from many of the so-called soy 
sauces... On sale at all grocery stores or write to Soya Bean 
Products Co., 3522 East Third St., Los Angeles.”
 In the section on “Soy milk” (p. 8) is a long quotation 
from Dr. [Walter] Siegmeister: “So well has the Soy bean 
served as a source of vegetable milk, that the records tend 
to show that it has proven superior to cow’s milk in certain 
important respects. The most marked of these is the almost 
complete absence of rickets in China, which is quite probable 
in view of the fact that not only is the Soy bean rich in 
Vitamin D, but also in Calcium and Phosphorous, the chief 
requirements for healthy bone development.”
 Note: This is the earliest document seen (Dec. 2003) that 
mentions a soy-based shake. It is also the earliest English-
language document seen (Dec. 2003) that uses the term 
“Milk Shake” to refer to a non-dairy soy milk shake or that 
contains the term “Soy Milk Shake” (p. 41). The recipe with 
that title states: “Soy Milk may be mixed with any of the 
fruit juices and beaten with a small amount of chipped ice. 
It fl uffs up and is very palatable. Soy Milk and orange juice 
combine splendidly.” Address: Dietitian, Box 203, Ontario, 
California.

2580. Ziegelmayer, Wilhelm. 1936. Rohstoffe-
fragen der deutschen Volksernaehrung: Eine 
Darstellung der ernaehrungswirtschaftlichen und 
ernaehrungswissenschaftlichen Aufgabe unserer Zeit [Raw 
material problems related to the nutrition of the German 
people: A description of the nutritional economics and 
nutritional science problems of our time]. Dresden and 
Leipzig: T. Steinkopff. xi + 289 p. See p. 106-26. With the 
assistance of D. Heinrich Pabst. 2nd ed. 1937. 3rd ed. 1939. 
4th ed. 1941. [Ger]*

• Summary: See chapter “Rohstoff Sojabohne.” The author 
was born in 1898.

2581. Ojai Bakery. 1936? What are soya and lima bean 
breads? (Brochure). Ojai, California. 8 p. Each page: 22 x 10 
cm. Undated.
• Summary: On the front panel is a photo of about 14 of Bill 
Baker’s packaged products, stacked neatly atop one another. 
They include: Bill Baker’s Pancake Waffl e-Biscuit Mix (with 
Soya Bean and Wheat Flour). Bill Baker’s Soy Bean Bread. 
Panels 2-6 are text by W.C. Baker about the subject of the 
brochure; they include: (1) Table showing chemical analysis 
of Bill Baker’s Soya Bean Bread as now being produced. (2) 
Chemical analysis of his lima bean bread. (3) Table showing 
percentage of base-forming and acid-forming elements in the 
lima bean bread. (4) Photo (taken in 1934) of four delivery 
trucks parked in front of Bill Baker’s Ojai Bakery in Ojai, 
California.
 On pages 6-8 are sections titled: “Bill Baker’s Lima 
Bean Wafers and Lima Bean Toast.” “Bill Baker’s Biscuit-
Waffl e-Hotcake Mixture” (“Latest additions to the famous 
family are two ‘quick biscuit’ mixtures made from both 
soya and lima bean fl ours.” Just add water to make delicious 
biscuits, muffi ns, hotcakes, or waffl es). Table showing the 
acid-ash foods. The alkaline-ash foods (both from a booklet 
by Dr. W.D. Sansum of Santa Barbara).
 At the bottom of the back panel: “Other non-acid 
products include: Bill Baker’s Lima Bean Bread. Bill 
Baker’s Lima Bean Hotcake-Biscuit-Waffl e Mixture. Bill 
Baker’s Soya Bean Cookies. Bill Baker’s Lima Bean Wafers. 
Bill Baker’s Lima Bean Toast. Bill Baker’s Soya Bean Toast. 
Bill Baker’s Delicious Soya Bean Cereal.” Address: Ojai, 
California.

2582. Dafoe, Allan Roy. 1937. Re: The Dionne quintuplets, 
dried soy bean milk, and soy acidophilus milk. Letter to 
Dr. John H. Kellogg, Miami-Battle Creek, Miami Springs, 
Florida, Jan. 4. 1 p. Typed, with signature on letterhead.
• Summary:  Dr. Dafoe is the attending physician for the 
Dionne quintuplets. He thanks Dr. Kellogg for the shipment 
of fruit which arrived today. “Since writing you last you have 
also favored us with the dried soy bean milk and the gallon 
shipment of acidophilus, both of which, you may be sure, are 
appreciated.”
 Note: On the letterhead is a photo of the fi ve babies 
with their names printed under each: Yvonne, Cecile, Marie, 
Annette, and Emilie [spelled Emelie by Feb. 23].
 On Jan. 27 Dr. Dafoe writes Dr. Kellogg requesting that 
he double the amount of acidophilus sent each week. On the 
letter is written by hand: “1 case been shipped weekly for 
6 months.” Next to it is a stamp: “Approved–Jan. 29 1937. 
Credit Dept.”
 On Jan. 29 Dr. Kellogg writes that he is sending a 
number of special foods especially designed for infants, 
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made by his Battle Creek Food Company in Michigan. One 
of these is made from the soy bean. “It may interest you to 
know that the specimen of soy acidophilus milk which I sent 
you is particularly rich in vitamins B and G, containing 50 
units per 10 grams of vitamin B and 90 units of vitamin G.” 
He then raises the idea of using a picture or pictures of the 
quintuplets in connection with the sale of these infant foods 
if is agreeable to the trustees of the Guardianship to do so.
 In another letter of 29 Jan. 1937 to Hon. David Croll, 
Minister of Public Affairs, Parliament Buildings, Toronto, 
Ontario, Canada, he proposes the same idea, but now 
with a royalty payment: “We have an application from 
two other milk companies who desire to manufacture and 
distribute our soy acidophilus milk. We will be greatly 
pleased if you can see your way clear to quote us terms for 
a royalty arrangement.” Address: The Dionne Quintuplet 
Guardianship, Callander, Ontario, Canada.

2583. Aykroyd, W.R.; Krishnan, B.G. 1937. The state of 
nutrition of school children in south India. II. Diet and 
defi ciency disease in residential hostels. Indian J. of Medical 
Research 24(3):707-25. Jan. [12 ref]
• Summary: “The pulses are relatively inexpensive–in many 
instances we recommend an increased intake of 1 oz. to 2 
oz. per child per day. Soya bean in small quantities has been 
introduced into the schedules of one or two hostels.”
 “If the cereal consumed is milled rice [white / polished 
rice], an improvement in the nutritive value of the diet can be 
brought about by wholly or partially substituting whole rice 
[brown / unpolished rice], whole wheat, or one of the millets; 
this change involves little addition in cost. It is unfortunate 
that there is a social prejudice against ragi in South India; 
it is often regarded as the food of the poor villager–also as 
the food of prisoners in gaols [jails].” Yet ragi, a kind of 
millet, is a nutritious and inexpensive food, and could go far 
in helping to improve the well-being of children. Address: 
Nutrition Research Labs., IRFA, Coonoor, S. India.

2584. Good Health (Battle Creek, Michigan). 1937. Cow’s 
milk harmful to both infants and adults. 72(1):22. Jan.
• Summary: “Allergic reaction, or sensitization, to cow’s 
milk is most common in infants and young children but no 
age is exempt from it.” And it is becoming more and more 
widespread, according to an article by Dr. Charles G. Kerley 
in the New York State Journal of Medicine. The allergy in 
children may take one of three forms: Shock, gastrointestinal 
symptoms, or skin reactions (eczema, urticaria, giant hives, 
etc.).
 “The best plan for securing quick relief in these cases is 
to feed Malted Nuts or a vegetable milk prepared from the 
soy bean. Milk prepared from almonds or pecans may also 
be used successfully.” Address: USDA, Washington, DC.

2585. House of Better Living. 1937. Miss Lager’s recipe 

sets–10 cents each (Ad). House of Better Living (Newsletter, 
Los Angeles) 4(14):4. Jan.
• Summary: “Food combinations. Alkaline acid foods. Meat 
recipes. Meatless recipes. Soy bean recipes. Healthful salads. 
Healthful desserts. Combined menus. Lunch suggestions. 
Canning without sugar. Better cookies. Better candies. Better 
pies. 16 eggless recipes.
 “10¢ each. Complete set $1.00. Also 32 cooking lessons 
25¢... 30¢ by mail.”
 Note: This ad ran until at least June 1939. Address: 1207 
West Sixth St., Los Angeles. Phone: MUtual 2085.

2586. Maruri, Aurelio. 1937. Cultivo del frijol soya 
[Cultivation of soybeans]. Revista de Agricultura (Cuba) 
20(1):37-49. Jan. [Spa]
• Summary: Contents: Introduction. Soil. Varieties. 
Preparation of the soil. Fertilizers. Inoculation. Time of 
planting. Method of planting. Quantity of seed. Cultivation. 
Crop rotation. Enemies of the soybean (insects, nematodes, 
etc.). Places where one can buy seed. With 6 fi gures.
 A table (p. 43) gives nutritional analyses of the 
following soybeans: Illini, Dunfi eld, Mansoy, Tarheel Black, 
Dixie, Tokyo, Hahto, Columbia, Mammoth Yellow, Brown 
C5, Wilson Five, Midwest, Ito San, Mispida [sic], Medium 
Green, Lexington, Mammoth Brown, Harbinsoy, Haberlandt, 
Peking, G. Washington, Chiquita, O-too-tan [Otootan]. 
Address: B.S., Cuba.

2587. Swaminathan, M. 1937. The relative value of the 
proteins of certain foodstuffs in nutrition. Indian J. of 
Medical Research 24(3):767-86. Jan. [31 ref]
• Summary: A systematic examination of the relative 
biological values of the proteins of 13 foodstuffs was 
undertaken for reasons given below–using the nitrogen-
balance method. Among these were three pulses–lentil (Lens 
esculenta), green gram (Phaseolus radiatus), and soya bean 
(Glycine hispida). Table 1 shows the English-language 
names of the 13 foodstuffs, the botanical name of each, the 
moisture content (%), and the crude protein (%). The soya 
bean had by far the largest protein content (40.00%).
 In the “Discussion,” the section titled “Legumes” notes: 
“Legumes in general contain a high percentage of protein 
and so form an important source of proteins in the Indian 
diet.” The biological values for the three legumes in the 
present study are as follows: Lentil 41, green gram 51, and 
soya bean 54.4. Mitchell (1924) found that the soybean had 
an even higher biological value (64).
 Conclusion: “At a 10% level of protein intake the 
digestibility co-effi cient and biological value of lentil are 88 
and 41, of green gram 86 and 51, and of soya bean 76 and 54 
respectively. Taking into consideration both the digestibility 
co-effi cient and biological value, the pulse proteins may be 
arranged in the following descending order of merit: green 
gram, soya bean, and lentil.” Address: Nutrition Research 
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Laboratories, IRFA, Coonoor, S. India.

2588. Kellogg, John Harvey. 1937. Re: Soy acidophilus 
milk, cottage cheese, and the Dionne Quintuplets. Letter to 
Dr. Allan Roy Dafoe, The Dionne Quintuplet Guardianship, 
Callander, ONT, Canada, Feb. 11. 2 p. Typed, without 
signature (carbon copy).
• Summary: Dr. Kellogg is sending Dr. Dafoe a box of 
oranges and other fruits, plus a new table showing the 
vitamin content of different foods. “I am also sending you a 
package of soy acidophilus cheese which resembles cottage 
cheese in appearance. It is made from soy acidophilus milk 
in essentially the same manner in which cottage cheese is 
prepared. With the addition of thick cream, sweet or sour, 
and if desired, a little salt, it becomes as palatable as ordinary 
cottage cheese and has the advantage that it contains a high 
percentage of Lactobacillus acidophilus. A count made today 
(February 11) shows 250 billion to the gram. I thought the 
quintuplets might like this for a change.
 “If you will consult the table you will see that the soy 
bean is a good source for vitamin B and also one of the best 
of all known vegetable sources for vitamin G. This gives an 
additional value to soy acidophilus milk and other soy bean 
preparations.” Address: M.D., Battle Creek, Michigan.

2589. Kellogg, John Harvey. 1937. Re: Dr. Tissier’s bifi dus 
culture and soy bean milk. Letter to Prof. A. Besredka, 25 
Rue du Docteur Roux, Paris, France, Feb. 20. 2 p. Typed, 
without signature (carbon copy).
• Summary: Prof. Besredka of the Pasteur Inst. is a world-
famous bacteriologist. “I have been much interested in the 
work initiated by Metchnikoff in relation to changing the 
fl ora. I think I have made much more use of this principle 
than any other person. I obtained from Dr. Tissier a culture 
of his bifi dus... I began quite extensive use of the culture 
in 1912, and between that time and 1935 used over a 
hundred thousand gallons of the culture in the treatment of 
my patients at the Battle Creek Sanitarium where we had 
annually about 12,000 patients until the late depression 
which cut down our patronage about one half, but it is 
coming back...
 “I have found that the organism grows much more 
rapidly in a milk prepared from the soy bean than in cow’s 
milk. It seems, in fact, to produce a new type. This new 
type, which we call Lactobacillus soy acidophilus, has been 
studied by a number of bacteriologists in this country. It 
occurred to me that perhaps you might be willing to make 
such a study for me.” Address: Miami, Florida.

2590. Product Name:  Soy Bean Bread, and Soya-Bean 
Wheat Flour.
Manufacturer’s Name:  Baker’s (Bill) Products.
Manufacturer’s Address:  Ojai, California.
Date of Introduction:  1937 February.

New Product–Documentation:  Ad in California Health 
News. 1937. 5(4):16. Feb. 19. “Soy Bean Bread, Soya-Bean 
Wheat Flour, Lima Bean Wafers, Lima Bean Toast, Lima-
Bean Wheat Flour.” A large photo shows all of Bill Baker’s 
products.

2591. Hauge, S.M.; Wilbur, J.W.; Hilton, J.H. 1937. A further 
study of the factor in soybeans affecting the vitamin A value 
of butter. J. of Dairy Science 20(2):87-91. Feb. [7 ref]
• Summary: Three previous publications have shown that 
whenever soybeans were introduced into the rations of dairy 
cows, either in the form of soybean hay or as part of the 
grain rations, “the soybeans had a suppressing action on the 
formation of vitamin A in butter.”
 This factor was found in both the soybean oil and the 
soybean meal obtained by either the expeller process or the 
solvent extraction process. The factor could not be removed 
using ethyl alcohol.
 It was also reported that roasting the soybeans, which 
improves their nutritive value for growth, did not modify 
the factor responsible for the lowered vitamin A content of 
butter. Address: Research Chemical Lab. and Dep. of Dairy 
Husbandry, Purdue Univ. Agric. Exp. Station, Lafayette, 
Indiana.

2592. Marlatt, Abby L. 1937. Soybean dishes: New and old. 
Wisconsin Agricultural College, Extension Service, Special 
Circular 9 p. Feb. Revised ed.
• Summary: This revision of the 1935 edition [which has the 
same title] contains 2 more numbered pages, plus a recipe 
for soybean milk. Contents: Introduction. Soybean milk 
(recipe from U.S. Bureau of Home Economics). Supplies 
satisfactory proteins. Soybean fl our useful. Enriches bread. 
Muscle building value. Blood building food. Soybeans good 
sources of vitamins. Homemade soybean meal [roasted 
soy fl our]. Use of the dry soybeans (6 recipes, incl. black 
soybeans). Green soybeans. Quick breads using soya fl our or 
meal. Soyfl our in place of wheat and wheat products: Wheat 
allergy diet (8 recipes). Soya fl our in fi sh dishes. Desserts. 
Uses for soybeans and successful combinations with other 
foods.
 “Within the last two years the green soybean has been 
grown in Wisconsin and found to be most palatable and 
especially attractive in its clear emerald green color. The 
bean grows in long pods from which it is shelled after the 
whole pod is kept fi ve minutes in boiling water. Then the 
beans come out easily when the pod is pressed. These beans 
cook in from 10 to 15 minutes in boiling water and require 
only salt and butter or salt and cream–being served as you 
serve the small lima beans or the French haricot bean.” 
Four recipes are then given: Green soybean salad, Soybean 
perfection salad, Canned green soybeans, and Puree of green 
soybean soup. Address: Madison, Wisconsin.
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2593. Revista de Agricultura (Cuba). 1937. La pequena 
planta honorable [Little honorable plant]. 20(2):67-69. Feb. 
[1 ref. Spa]
• Summary: This is a translation by Prof. Miquel A. Valdiva 
of the Time magazine article of 12 Oct. 1936. Discusses the 
value of the soybean crop to the United States, the increasing 
acreage planted in soybeans, their uses as food, and in the 
factory, and the utilization of the beans in the Ford Motor 
Co. plant. Address: Chicago, Illinois, USA.

2594. Madison Survey (Madison, Tennessee). 1937. 
Experimental work with foods. 19(9):35-36. March 3.
• Summary: “Soy milk, fresh every day, is used in quantities 
by the institution. Soy milk in cans is on the market, its sale 
increasing continually as people become acquainted with the 
value of this product.
 “Not only is Madison publishing the virtues of soy 
milk, but scientists in various places are advocating its use 
instead of dairy milk. Professor Madder of the University 
of Frankfurt, Germany, showed recently that infants fed on 
soybean milk are able to resist infection to a remarkable 
degree. This is attributed to the alkalinity of the soy milk, 
which increases the resistance of cell tissues.
 “An experiment conducted in Cleveland, Ohio, in the 
feeding of over 200 infants on soy milk and gruel [with 
okara, probably], shows that the cellulose of soybean 
gruel relieves constipation. When soybean milk is used, 
the intestinal fl ora show a predominance of gram-positive 
organisms, thus resembling the stools of normal breast-fed 
babies.”

2595. Madison Survey (Madison, Tennessee). 1937. Home 
economics and nutrition courses. 19(9):33-34. March 3.
• Summary: In recent years, the college has provided 
liberally for science courses and “other departments for 
the education of workers in the Southland. But the Home 
Economics Department has been operating in temporary 
quarters, and with meager equipment, waiting for the hour 
to strike, for the opportune time to arrive for advancement.” 
Now the time has come.
 “Madison College is eminently fi tted to operate a strong 
department in Diet and Nutrition. Its medical department, 
known as Madison Rural Sanitarium and Hospital, makes 
a specialty in its treatment of diet in disease. In its Food 
Manufacturing Department it is experimenting with foods 
and is placing on the market a variety of health products. 
Its experimental work with the soy bean has brought it into 
prominence in that fi eld.
 “Students in Diet and Nutrition have the privilege of 
practical demonstration and daily work in the Sanitarium 
diet kitchens and in the preparation and service of foods in 
the College Cafeteria. They are at work with foods in the 
Food Manufacturing Department, in the Cannery and Soy 
Milk departments, and it is from the college diet classes 

that the City Cafeteria draws its cooks and dietitians. Dr. 
Frances Dittes, who heads the college Department of Home 
Economics, has been Sanitarium dietitian for years. She is 
author of the cook book, to which you have been introduced, 
entitled “Food for Life.’ Something of her equipment for 
her work both as teacher and writer is voiced in the review, 
of “Food for Life,” written by Dr. H.A. Webb, head of 
the Department of Chemistry, Peabody College, for the 
Magazine Section of Nashville Banner, issue of July 26, 
1936. He says: “’This book makes a real contribution to 
the literature of cookery and nutrition from at least two 
standpoints: First, it is written by a Southern author who 
knows the Southern taste in sickness and in health; second, 
it is the vegetarian school, whose life work consists in 
administering foods as a true medicine to those who seek for 
health.’
 “By education, by close association with the 
Sanitarium staff of physicians in their care of patients, 
and by collaboration with Dr. Philip Chen of the College 
Department of Chemistry who is also chemist for the 
Food Manufacturing Department, Miss Dittes has a wide 
background for training dietitians and for leadership in 
the Department of Home Economics. Students otherwise 
qualifi ed and who are interested in food work are 
unhesitatingly directed into this section of the college.
 “It is in recognition of the wide fi eld of usefulness open 
to those who are well trained in food preparation and food 
service, that Madison College is now preparing to equip new 
headquarters for this department of instruction, and solicits 
your cooperation.”
 Note: This is the earliest issue of The Madison Survey 
that contains the term “Madison College.” Moreover, at the 
top of page 1 we read:
 “The Madison Survey
 “Published by
 “Nashville Agricultural Normal Institute
 “Madison College, Tennessee.”

2596. Miller, J.I.; Morrison, F.B.; Maynard, L.A. 1937. 
Relative effi ciency for growing lambs of the protein in 
rations supplemented by soybean-oil meal, linseed meal, or 
corn gluten meal. J. of Agricultural Research 54(6):437-48. 
March 15. Based on Miller’s PhD thesis, Cornell Univ., New 
York. [9 ref]
• Summary: The article begins: “During the last 5 years 
this station has been conducting a series of nitrogen-balance 
experiments to determine the nutritive value of the protein 
in various rations for growing lambs. This work was 
undertaken because there is a decided lack of experimental 
data on this general problem in which ruminants have been 
used as experimental animals. Considering the economic 
importance of such livestock and the fact that ruminants 
may be entirely different from non-ruminants in their use of 
protein additional work seemed desirable.” Address: Animal 
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Husbandry, Cornell Univ.

2597. Mundy, C.W.A. 1937. Perilla oil. Oil and Colour 
Trades Journal (London) 91(2005):917-20. March 19. [24* 
ref]
• Summary: Contents: Introduction. U.S. economics 
and statistics. Botanical data (the two species are Perilla 
acymoides and Perilla nankinensis (Linn.)). Oil content. 
Countries of origin. Specifi cations. Composition, chemical 
constitution, etc. Properties of perilla oil: Drying time, heat 
treatment. Empire cultivation.
 Imports of perilla oil, a drying oil, to the USA rose from 
76,000 lb in 1913 to 72,000 lb in 1935. In 1934 and 1935 
more perilla oil than soya oil was imported into the USA. For 
4 out of the 6 years from 1931 to 1936 perilla oil was less 
expensive in the USA than soya oil.
 In the USA it is a common and economic practice to 
heat treat mixtures of 2 parts perilla and 1 part soya bean oil; 
the mixture appears to dry as rapidly as linseed oil.
 Co-polymerization of 2 parts of perilla and 1 part of 
soya bean oil yield an oil equal in drying properties to 
a corresponding linseed stand oil. The ester interchange 
occurring during the process is essential, since simple 
mechanical mixtures of perilla stand oil and soya bean stand 
oil do not exhibit the same drying properties.

2598. Kellogg, John Harvey. 1937. Re: Vitamin content of 
soy acidophilus milk, and the Dionne quintuplets. Letter to 
Dr. Allan Roy Dafoe, The Dionne Quintuplet Guardianship, 
Callander, ONT, Canada, March 26. 2 p.
• Summary: “I received a letter a few weeks ago from the 
secretary of the Nutrition Department of the American 
Public Health Association of which I have been a member 
for more than 50 years, asking me to prepare a paper for the 
next meeting which is to be held in October. I have chosen 
as my subject ‘Some of the Health Values of the Soy Bean.’ 
Thinking you might be interested in some of the facts which 
I have embodied in the paper in relation to soy acidophilus 
milk, I am enclosing a few sheets from a manuscript which I 
am preparing which will be published later.
 “I was much gratifi ed to learn from the unpublished data 
recently sent me by Dr. Munsell of the U.S. Department of 
Agriculture that soy acidophilus milk contains six times as 
much vitamin G (anti-pellagra) and more than twenty times 
as much vitamin B as does cow’s milk. The addition of a 
thousand vitamin A units of plant origin to each half pint 
gives it greater potency in vitamin A than the best dairy milk, 
fully double, in fact. The addition of B-Lac or lactose gives it 
a very close resemblance to mother’s milk in every particular 
with a few points of slight superiority.”

2599. Battle Creek Food Co. 1937. Soy acidophilus milk: 
A highly potent culture of a new type of Lactobacillus 
acidophilus for changing the intestinal fl ora. Battle Creek, 

Michigan. 9 p. March. 28 cm.
• Summary: Contents: Introduction (Bouchard of 
Paris, Herter of New York). Origin of the idea (Quinck, 
Metchnikoff, Tissier). Why Bacillus Bulgaricus failed 
(Rettger {of Yale Univ., New Haven, Connecticut} and 
others demonstrated “that this organism could not be 
implanted in the colon and that it rarely if ever survived in 
the alimentary tract at a level lower than the duodenum”). 
Discovery of Lactobacillus acidophilus: The natural 
protective organism of the intestinal tract (Dr. Tissier). The 
fi rst therapeutic use of Lactobacillus acidophilus in the 
United States (by J.H. Kellogg using cultures obtained from 
the Pasteur Institute through Dr. Tissier. “It has proved itself 
of very great service in combating colitis and various forms 
of intestinal and digestive disorders... Our records show 
that between 1912 and the present time, our laboratories 
have supplied to hospitals and private physicians more 
than 1,500,000 quarter liters {250 ml}, the usual dose of 
whey milk cultures of acidophilus. It was not, however, 
until publication of papers by Rettger of Yale in 1922 and 
later that this remarkable was brought to the attention of the 
profession in this country”).
 Cruickshank’s demonstration of change of the fl ora in 
vitro (“A few years later, Cruickshank of Aberdeen, Scotland, 
demonstrated experimentally that under proper lactose 
feeding, acidophilus will cause the rapid disappearance of... 
all putrefactive and pathogenic organisms in vitro”).
 The discovery of a new type of Lactobacillus 
acidophilus–soy acidophilus (At the bacteriological 
laboratory of Battle Creek College it was discovered “that 
when grown in soy milk, a new and more vigorous type 
of Lactobacillus acidophilus is produced. This new type 
has been studied by a number of able bacteriologists... 
all noted with surprise the extraordinarily rapid growth, 
the high count, and the very large size of the individual 
organisms...”).
 Soy acidophilus shows much higher counts than 
acidophilus milk (Powell found “an average of fi ve times the 
number of viable organisms...”).
 The prophylactic and therapeutic value of soy 
acidophilus is well established. Soy acidophilus contrasted 
with dairy milk acidophilus (incl. two micro-photographs, 
showing the bacilli are twice as long–16 vs. 8 microns–when 
grown in milk prepared from the soy bean). Dairy milk not 
a good culture medium for acidophilus (Note: Leo Frederick 
Rettger, a bacteriologist at Yale from 1902 to 1942, was 
lead author of a book titled Lactobacillus acidophilus and 
Its Therapeutic Applications). Cow’s milk a poor culture 
medium for acidophilus. The superior food value of soy 
acidophilus milk (A table compares the composition of Soy 
acidophilus milk, Cow’s milk, and human milk. The soy has 
more protein, less fat, less carbohydrates than human milk, 
same calcium as human milk, more iron, more minerals, and 
fewer calories per ounce. The soy “is a basic ash product, 
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and combats acidosis”). Vitamin contents. The energy 
value of soy acidophilus milk. Clinical results (“Since the 
discovery of the soy type of acidophilus in 1933, its clinical 
use has grown rapidly.” Example of Dr. Dafoe and the 
Dionne quintuplets in Canada. Two roentgenogram photos of 
the colon).
 How much to take (“For a three year old child a half 
glassful of soy acidophilus milk with a large spoonful of 
Lacto Dextrin, taken three times a day, will effect a rapid 
change of fl ora. A much larger amount may be taken without 
injury. We understand that Dr. Dafoe keeps the quintuplets 
in good health by giving them a glassful of soy acidophilus 
milk every afternoon and another half pint at or between the 
different meals. Very small doses, one or two teaspoonfuls, 
mixed with the regular feeding, may give excellent results 
in very young children. Dr. Dafoe began its use with the 
quintuplets with teaspoonful doses”). Address: Battle Creek, 
Michigan.

2600. Chen, Chao Yu. 1937. A comparison of the nutritive 
value of beef, egg-white and to-fu-kan [pressed tofu] with 
reference to their suitability as the source of vitamin B-1. 
National University of Peiping, College of Agriculture, 
Nutrition Bulletin No. 4. 11 p. March. [4 ref. Eng]
• Summary: Experiments conducted on rats showed that 
salted pressed tofu contains no vitamin B-1, but the bran-
pickled product is a rich source. Address: Nutritional Lab., 
Dep. of Agricultural Chemistry, National Univ. of Peking.

2601. Chieh, Sung; Chu, Fu-tang. 1937. The vitamin C 
content of food articles available for young infants. Chinese 
Medical Journal 51:315-24. March. [9 ref. Eng]
• Summary: The vitamin C content of soybean milk is 
negligible. It was obtained from the Child Health Institute, 
Peiping, prepared by Tso’s method. Address: Div. of 
Pediatrics, Dep. of Medicine, Peiping Union Medical 
College, Peiping.

2602. Food Industries. 1937. Keeping right on soy beans. 
9(3):119. March.
• Summary: What is the best way to utilize soybeans in the 
United States?–a very important question addressed by this 
interesting editorial. “There is considerable danger that over 
enthusiastic friends of the soy bean may attempt to develop 
the new industry into directions that are unwise and may 
retard its development. Properly exploited, the soy bean 
should add to our national welfare; but improperly exploited 
the soy bean may go into disfavor. It has not yet won its way 
to the point where Americans will recognize its possible 
misuse, despite the propaganda of the Farm Chemurgic 
Council at Dearborn, Michigan.
 “Oriental foods such as soy bean milk and cheese are not 
very palatable, we are advised, and are more expensive than 
cows’ milk and cheese. Until there is a shortage of cows’ 

milk it is unwise to create fears of new competition and the 
consequent antagonism of the dairy crowd.
 “Another possible weak spot lies in the marketing of 
inferior tasting soy bean products, yet putting them over 
by a sales talk on nutritive values. Any food that earns 
a permanent place on the American dinner table does so 
because it tastes good–not because it ought to be eaten.
 “Again: emphasizing the value of soy beans as a food 
for diabetics lays stress on one of its lesser values. To most 
of us, diabetic foods seem like foods that have been deprived 
of all pleasure and zest in eating. Butter, green vegetables 
and poultry are good foods for diabetics, but a big sales drive 
on that angle alone will not build volume business.
 “And fi nally, it is a mistake to give the public the notion 
that soya fl our and soy bean products are luxury foods by 
demanding prices that are out of reach of the masses. Soy 
beans are almost as cheap as corn and are usually cheaper 
than wheat. Soya products belong in the grocery store–not 
exclusively in the so-called health store.”

2603. Iwasa, Yosaburo. 1937. Daizu no shusei chûshutsu 
kôgyô fukusan-butsu no kenkyû. I. Daizu tômitsu no tô-rui 
ni tsuite no kenkyû [Utilization of the by-products of soy-
beans. I. Studies on the sugars of soybean syrup]. Nippon 
Nogeikagaku Kaishi (J. of the Agricultural Chemical Society 
of Japan) 13(3):225-30. March. (Chem. Abst. 31:5607). 
English-language summary in Bulletin of the Agricultural 
Chemical Society of Japan 13:24-25, bound at the back of 
Nippon Nogei Kagaku Kaishi. [6 ref. Jap; eng]
• Summary: Soybean oil was prepared by the alcohol 
extraction method. Gives an analysis of the sugars of soy-
bean syrup (which is an industrial by-product of soybean 
oil produced by alcohol extraction). This syrup contains 
17.4% water, 5.2% protein, 2.3% fat, 70.1% carbohydrate, 
and 5.0% ash. The carbohydrates were found to contain: 
Direct reduced sugar (glucose) 2.86%. Indirect reduced 
sugar (invert sugar) 41.73%. Other carbohydrates 25.50% 
consisting of fructose, galactose, rhamnose, arabinose, 
glucuronic acid, and stachyose. Sucrose (a disaccharose) 
and stachyose (a tetrasaccharose) were present in the ratio of 
3.5 to 1.9. In addition, the author found a monosaccharose 
[monosaccharide] among the carbohydrates. Address: Dep. 
of Food Chemistry, Osaka Municipal Hygiene Lab., Osaka, 
Japan.

2604. Iwasa, Yosaburo. 1937. Daizu no shusei chûshutsu 
kôgyô fukusan-butsu no kenkyû. III. Daizu tômitsu no shusei 
hakkô ni tsuite [Utilization of the by-products of soybeans. 
III. Studies on the fermentation of soybean syrup]. Nippon 
Nogeikagaku Kaishi (J. of the Agricultural Chemical Society 
of Japan) 13(3):233-35. March. English-language summary 
in Bulletin of the Agricultural Chemical Society of Japan 
13:24-25, bound at the back of Nippon Nogei Kagaku 
Kaishi. [3 ref. Jap; eng]
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• Summary: The soy-bean syrup was then fermented using 
eight different microorganisms. Some alcohol was produced, 
especially by yeast. Address: Dep. of Food Chemistry, Osaka 
Municipal Hygiene Lab., Osaka, Japan.

2605. Iwasa, Yosaburo. 1937. Daizu no shusei chûshutsu 
kôgyô fukusanbutsu no kenkyû. II. Daizu tômitsu-chû 
no saponin no kenkyû [Utilization of the by-products of 
soybeans. II. Studies on a saponin in soybean syrup]. Nippon 
Nogeikagaku Kaishi (J. of the Agricultural Chemical Society 
of Japan) 13(3):231-32. March. English-language summary 
in Bulletin of the Agricultural Chemical Society of Japan 
13:24-25, bound at the back of Nippon Nogei Kagaku 
Kaishi. [8 ref. Jap; eng]
• Summary: The author examined the saponin obtained 
as a by-product in the alcohol extraction method for the 
production of soy-bean oil. The product was a crystalline 
substance that decomposed at 220-225ºC and yielded, 
on hydrolysis with sulfuric acid, rhamnose, arabinose, 
glucuronic acid, and a sapogenin. Address: Dep. of Food 
Chemistry, Osaka Municipal Hygiene Lab., Osaka, Japan.

2606. Paret, Tony. 1937. Lait et fromage de soya [Soymilk 
and tofu]. Gourmet Végétarien (Le) (Marseilles, France) No. 
4. March 14. Monthly supplement. [1 ref. Fre]*
• Summary: Thirty years ago Mr. Tony Paret began to study 
soya. He now manufactures excellent diabetic products 
(Produits diététiques Discobole): wheat germ and its 
derivatives, and above all a delicious whole (full-fat) soy 
fl our, Bonsoya; one kg furnishes 4,800 calories. His factory 
is at 34, rue Saint-Lazare, Marseilles.
 Note: The French word Discobole refers to the famous 
Greek statue, the Discobolus, or disc thrower (in English). As 
part of a company- or trade-name it implies strength.
 We recall here, for the friends of soy dairy products, the 
excellent summary (resumé) by Mr. Paret.

2607. Kellogg, John Harvey. 1937. Re: Soy acidophilus milk. 
Letter to Dr. G. Efremoff, Totleben 2, Sofi a VI, Bulgaria, 
April 8. 4 p. Typed, without signature (carbon copy).
• Summary: “I spend my winters now here in Florida on 
account of the more favorable weather. Here I do not take 
cold as I do at Battle Creek and consequently am able 
to do much more work. I do not stand the cold winters 
well because of weak lungs on account of tuberculosis 
which destroyed my left lung before I was 20 and left my 
respiratory organs in a susceptible state.
 “I assure you I am most happy to know of the success 
which has attended your efforts to promulgate the ideals of 
biologic living in your country [Bulgaria]. You have certainly 
done a noble work. You will some time fi nd yourself at the 
head of a great sanitarium.
 “... Have you become acquainted with soy acidophilus 
milk and with methods of changing the intestinal fl ora? I 

am sending you with this a copy of a paper which you may 
publish in your journal if you wish. I am also sending you 
a couple of tubes of Lactobacillus acidophilus which I call 
soy acidophilus. You can make cultures of this and get a start 
in this same line if you wish. I have patented the product in 
this country,... It is really a wonderful product and proves of 
immense service in the treatment of all kinds of intestinal 
disease, particularly colitis, in which it is used by mouth and 
by enema. It needs to be taken in liberal doses two or three 
times a day and by enema, a half pint or so along with warm 
water and the juice of one or two lemons or a teaspoonful of 
lactic acid to each pint of water. It stimulates the colon to act 
and is wonderfully effi cacious, clearing out the colon at once 
and planting the protective aciduric fl ora.”
 Dr. Dafoe is now feeding the Dionne quintuplets [in 
Callander, Ontario, Canada] about one pint each per day 
of soy acidophilus milk; Dr. Kellogg sends him 36 pints a 
week. “The Doctor sends me specimens for examination. We 
are keeping their acidophilus at 85 per cent of the intestinal 
fl ora.” Address: Florida.

2608. Aykroyd, W.R.; Krishnan, B.G. 1937. The effect of 
skimmed milk, soya bean, and other foods in supplementing 
typical Indian diets. Indian J. of Medical Research 
24(4):1093-1106. April. [13 ref]
• Summary: This major, early nutritional study on soy in 
India, using both animals and children, concluded that soy 
was not a good source of protein; this hurt later attempts 
to introduce it. Aykroyd and Doughty (1964, p. 84) wrote: 
“The unsatisfactory response to the soybean supplement was 
probably due to the fact that the soybeans without suitable 
processing were imperfectly assimilated.”
 Contents: Introduction. Experiments in boarding 
schools. The effect of skimmed milk on general health 
and state of nutrition. The effect of soya been supplement 
(a group of 38 girls at a boarding school was given 1.5 oz 
of soya bean daily for 20 weeks. “The beans were given 
‘whole,’ being cooked until soft. They were well liked by 
the children.” In the diet at this schools, as at most schools, 
70% of total calories were derived from cereals, milled 
parboiled rice.). Cost of supplements (“To supply 1.0 oz of 
skimmed milk powder daily costs 12 annas per month, a very 
appreciable addition to the budgets of residential institutions 
run at a minimum level of expenditure... 1½ ounces of 
soya bean daily cost about 5-6 annas per month”). Animal 
experiments (“There are three ways of testing the nutritive 
value of a diet.” The best way is to test its effect on the 
health and development of human beings.” “The additions 
which proved of most value in enhancing growth were milk 
powder and eggs, foods which contain proteins of high 
biological value and are rich in one or more factors present in 
the vitamin B-2 complex”). Discussion. The popularization 
of skimmed milk products in India. Summary.
 Introduction: “Milk is a foodstuff of particular 
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importance in a country in which the diet is largely 
vegetarian and the consumption of meat small. A small 
percentage of the population abstains from fl esh food and 
eggs from religious conviction; the majority, however, have 
no objection to eating eggs and certain kinds of meat, but are 
prevented from doing so by their poverty and the scarcity 
of such foods. The average Indian diet is thus relatively 
defi cient in proteins of high biological value and the food 
factors, e.g., vitamin B-2, which are usually found in 
association with proteins of this nature.”
 The effect of a soya bean supplement: “Group receiving 
soya bean supplement of 1.5 oz. per day–Average decrease 
in weight (20 weeks) 2.37 lb. Average increase in height 
(8 weeks) 0.46 inch. “Group not receiving soya bean 
supplement–Average decrease in weight (20 weeks) 0.62 lb. 
Average increase in height (8 weeks) 0.45 inch. Note: By 
comparison, two groups of children, receiving 1.0 oz of skim 
milk powder per day: Average increase in weight 3.92 lb 
(over 14 weeks and 10½ weeks).
 Discussion: “One and a half ounces of soya bean daily 
supplied about 20 grammes of protein and 9 grams of fat, 
while one ounce of skimmed milk powder contains about 11 
grammes of protein and no fat. The fact that soya bean does 
not appear to ‘supplement’ South Indian diets may perhaps 
be ascribed to the low biological value of its proteins. In 
China and Japan, considerable use is made of fermented 
soya bean products, but the whole bean as such appears to be 
rarely consumed. It is possible that these soya bean products 
are of higher nutritive value than the whole bean itself. But 
the present experiments suggest that there is little purpose in 
encouraging the wider use of soya bean in India and that the 
present widespread enthusiasm for this legume is unjustifi ed. 
From the rat growth experiments it appears that it has no 
advantage in nutritive value over certain pulses which have 
long formed part of the Indian dietary.”
 Summary: “1. The addition of liquid skim milk, 
reconstituted from powder, to the diet of children in 
residential hostels [boarding schools] in South India was 
found to produce an acceleration of growth and a marked 
improvement in general condition. The diets consumed by 
the experimental groups were typical South Indian diets.
 “2. The addition of an amount of soy protein supplying 
rather more protein did not bring about the same effect.” 
Address: Nutrition Research Laboratories, I.R.F.A., Coonoor, 
S. India.

2609. Basu, Kali Pada; Nath, M.C.; Mukherjee, R. 1937. 
Biological value of the proteins of soya bean, fi eld pea, and 
Lathyrus sativa. Indian J. of Medical Research 24(4):1001-
26. April. [23 ref]
• Summary: “Soya bean, because of its high protein content, 
deserves to be popularized in this country, especially in 
Bengal where the diets are defi cient both with regard to the 
quantity and quality of proteins. The variety selected for this 

investigation was a pure-line strain of the yellow Barmali 
variety grown in the Agricultural Farm at Darjeeling. This 
was kindly supplied by Mr. D. Dutt, Economic Botanist to 
the Government of Bengal. Mr. Dutt has been able to raise 
this crop successfully on the Dacca soil” This paper was 
received for publication December 28, 1936 (p. 1001).
 Note: This is the earliest document seen (Oct. 2010) that 
clearly refers to the cultivation of soybeans in Bangladesh 
before the country became independent. This document 
contains the earliest clear date seen for the cultivation of 
soybeans in Bangladesh before the country was so named 
(Dec. 1936).
 Prolonged cooking increases the digestibility of soya 
beans from 83 to 92 but decreases the biological value 
from 64 to 52. “It is evident that both as regards replacing 
waste tissues and formation of new ones, soya bean is 
much superior to fi eld pea and Lathyrus sativa. Recently 
the use of soya bean in the dietary of human beings has 
been discouraged in some quarters. While soya bean can 
never replace milk, it has an advantage over other pulses 
in that it contains a higher percentage of proteins whose 
biological value is higher than that of many pulse proteins. 
Supplemented with small amounts of milk, soya bean should 
be a very useful article of foodstuff for the poor.” Address: 
Biochemistry Section, Chemical Laboratories, Dacca Univ., 
India.

2610. Dittes, Frances L. 1937. Soybeans and human 
nutrition. Health (Mountain View, California) 4(4):18-19, 26. 
April. [3 ref]
• Summary: Discusses history of the soybean, food uses, 
nutritional value, recent scientifi c studies. Address: PhD, 
Dietitian, Madison College, Madison, Tennessee.

2611. Good Health (Battle Creek, Michigan). 1937. The 
health question box: Thyroid disease. 72(4):122-23. April.
• Summary: “A recent analysis of soy bean milk shows that 
its composition closely resembles that of human milk, which 
differs considerably from that of dairy milk, containing much 
less lime [calcium] and more iron and sugar. Soy bean milk 
contains more than fi ve times as much iron as does cow’s 
milk and double as much as is found in human milk.
 “Soy acidophilus milk, made and distributed by the 
Battle Creek Food Company and the Home Milk Producers 
Association, the largest milk company in Miami, Florida, is 
much richer in vitamins than cow’s milk, containing double 
the quantity of vitamin A (2,000 units to the pint), six times 
as much vitamin G, and still a greater preponderance of 
vitamin B.
 “Soy acidophilus milk has proven of great service to the 
quintuplets, who have used it continuously for more than 
two years, having been cured of a severe bowel infection 
from which they suffered when four months old. They have 
been kept in excellent health, free from bowel troubles, 
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by its daily use. Each one of them takes a glassful of soy 
acidophilus milk every afternoon at four o’clock and uses 
an equal amount in connection with other meals.” Address: 
M.D.

2612. Hall, W.L. 1937. Some analyses of commercial 
soybeans. Lecture presented to Paint and Varnish Division, 
American Chemical Society. 10 p. Mimeo. Held 12-15 April 
1937. *

2613. Miyasaka, Munemaro. 1937. Daizu saponin no 
agurikon ni tsuite. I. [On the aglycone of soybean saponins. 
I.]. Yakugaku Zasshi (J. of the Pharmaceutical Society of 
Japan) 57(4):464-74. April. [6 ref. Jap]
• Summary: This article has a translation of the title in 
German: “Ueber die Aglykone des Sojasaponins,” but no 
German (or English) abstract.
 The author demonstrated that the apparently 
homogeneous saponin derived from soybeans could yield 
at least three different sapogenins (Sojasapogenol-A, B, or 
C), depending on the conditions of hydrolysis. He assigned 
formulas corresponding to C29, C27, and C23 to his products. 
Address: K.K. Takeda Chôbei Shôten Kenkyû-shitsu.

2614. Murthy, G. Narashima. 1937. A chemical method for 
the estimation of fl avin in foodstuffs. Indian J. of Medical 
Research 24(4):1083-92. April. [24 ref]
• Summary: Discusses the ribofl avin content of [whole 
dry] soya beans. Address: Nutrition Research Labs., IRFA, 
Coonoor, S. India.

2615. South Manchuria Railway Co. 1937. Bean oil industry 
in Manchuria. South Manchuria Railway Co., English 
Section. 37 p. April. 29 cm. See also original 1936 edition 
with same author and title. [Eng]
• Summary: Contents: I. Methods of bean oil extraction: 
Wedge system (round cake; the most primitive and small 
scale but still extensively used in remote interior districts), 
screw system (round cake; the most widely used method 
in Manchuria), hydraulic system (round or plate; the latter 
allows application of much greater pressure. Used only by 
the Nisshin Oil Mills at Dairen [capacity 150 tons/day of 
soybeans] and the Anglo-Chinese Trading Co. [Kabalkin 
Oil Mills] at Harbin, capacity 220 tons/day), benzine-benzol 
system (only used by Honen [Hohnen] Oil Mills at Dairen), 
alcohol system (a new process discovered by the Central 
Laboratory of the South Manchuria Railway Co. and now 
used by the Manchuria Soya Bean Industry Company at 
Dairen).
 II. Characteristics of various extraction methods: 1. 
Comparison of wedge, screw, and hydraulic systems. 2. 
Comparison of round cake (hydraulic), plate cake, benzine 
extraction, and alcohol extraction systems: Constituent 
elements of bean cakes, merits and demerits of each type. 

Alcohol is considered the best. It gives the best quality oil 
and meal, and is the only system that “produces priceless 
lecithin as a by-product. The only demerit of this system at 
present is the high cost of production as compared with other 
systems. This is due to the large amount of capital required 
in the installation of machinery and plant and the necessity of 
using expensive alcohol as solvent.” p. 5.
 III. Varieties of bean cake. 1. Round cake: This is 
the original Chinese bean cake, which comes in several 
specialized forms: Fodder bean cake used as feed, “Pien 
Ping” (untrimmed cake), “Kuang Ping” (junk wharf cake), 
dried round cake (patented by the Dairen Soya Bean Industry 
Research Inst.), crushed cake, miscellaneous cakes. 2. Plate 
cake (rectangular). 3. Flake cake (from solvent extraction). 
In East Asia only 3 companies and 5 mills use solvent 
extraction. Daily capacity of these mills is as follows: Honen 
[Hohnen] Oil Manufacturing Co.–Dairen 200 tons, Naruo 
200 tons, Shimizu 610 tons. Nikka Oil Manufacturing Co.–
Wakamatsu 200 tons. Manchuria Soya Bean Industry Co.–
Dairen 100 tons. The total annual production of fl ake cake 
is about 270,000 tons and is negligible in comparison with 
round cake production. 4. Refi ned bean cake (“Soyalex”). 
Resulting from alcohol extraction, it is considered to be the 
best quality for use in foods (shoyu, miso, candy, noodles) or 
feeds.
 IV. Utilization of soya beans. 1. Uses of soya beans (a 
chart shows many uses): Foodstuff, animal feed, refi ned 
oil, lecithin. 2. Uses of bean cake: Directly as fertilizer (it 
contains nitrogen, phosphoric acid, and potassium, put is 
being replaced by ammonia sulphate), and as or animal 
feed. Processed for making foods such as shoyu, miso, bean 
fl our (“kinako”). To make Ajinomoto, Solite liquid paint, 
and various protein products such as paper sizing, celluloid 
substitute, or medicine. 3. Uses of bean oil: “The bean oil 
was used originally by the Chinese people for cooking, 
lighting, and lubricating (carts) purposes and the demand was 
limited within China. In less than 30 years, however, it began 
to occupy an important place in the world market.” The chief 
reasons are its relatively low cost and many potential uses for 
foods (lard substitute, butter substitute) or industrial products 
such as soap or paint, glycerine or fatty acids, waterproof 
material, petroleum substitute, gum substitute, etc. 4. 
Lecithin: Used for making leather, margarine, or restoratives. 
The alcohol extraction process produces lecithin, vitamins, 
and saponins as by-products. The yolk of an egg contains 
7-10% lecithin. “The soyalex lecithin, obtained through the 
alcohol extraction method, is the most excellent lecithin 
produced through applied chemistry. It contains 3 to 10 times 
more lecithin than egg yolk and is more economical for 
general use.
 V. Factory construction expenses: Machinery, 
installation, and building for a plant that can process 100 
tons of soya beans per 24 hours. Screw system round cake, 
102,880 yen. Hydraulic system round cake, 111,856 yen. 
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Alcohol or benzine extraction, 719,365 yen.
 Tables of statistics: Exports of soya beans, bean cake, 
and bean oil from 1926-1935: A. From individual ports 
(Dairen [by far the largest], Yingkou, Antung, Vladivostok, 
total). B. To various countries (Japan, Europe, China, 
USA, others, total). Value of exports in 1935 (M. yen; p. 
36): Soya beans 130,053,055, beancakes 51,370,086, bean 
oil 20,132,208. Soya bean crop area and production in 
Manchoukuo, 1924-1935 based on statistics compiled by the 
Manchoukuo Dept. of Industry.
 On the last page is written, Dr. Roy H. Akagi, S.M.R. 
Co., as if he were author.
 Note: This is the earliest English-language document 
seen (March 2002) that uses the word “beancakes” to refer to 
ground, defatted soybeans.

2616. Fearn, Charles E. 1937. Re: Mr. Paul Richard of Oak 
Park, Illinois. Letter to Dr. A.W. Stokes, 4755 Fullerton 
Ave., Chicago, Illinois, May 3. 1 p. Typed, without signature 
(carbon copy).
• Summary: “Dear Dr. Stokes, I had a call from an old friend 
of mine, Mr Paul Richard of Oak Park to-day and he tells 
me you are interested in the possible use of Soya in infant 
feeding, and especially so in cases that are Allergic to milk 
protein. It so happens that I have had quite a considerable 
experience of these, and the results have invariably been 
satisfactory. Some years ago in London (England) I treated a 
large number of these allergy cases with Soya as a substitute 
for milk, but I found it was essential to prepare it from 
a blend of beans, as these vary very considerably in the 
Amino-Acid values of the protein; since doing this there 
have been no diffi culties whatever, and all cases progressed 
very favorably.”
 Dr. Fearn recommends use of “the cereal I make here, as 
to my mind it is probably the best way possible to use Soya 
in the ordinary cases, and particularly in Pre and Post natal 
ones.
 “With this I am sending you samples of the Soya Milk 
which I suggest you try in these allergic cases, leaving out 
milk entirely of course.”
 It “is not possible to make this Soya Milk entirely 
soluble without robbing it of its most important constituents, 
so the milk when fed to the baby should be shaken 
occasionally to prevent any settling.
 “Directions. Use fi ve heaping teaspoonfuls to a pint of 
water and boil gently for 15 minutes, adding sugar and salt as 
desired.” Actually, Dr. Fearn usually starts with 3-4 heaping 
teaspoonfuls, then increases the amount “as the infant 
becomes used to it, but it depends somewhat on the age and 
the number of feedings. It occasionally takes a few days for 
the child to get used to this diet, but in most cases there is not 
the least trouble even at the start.”
 “This particular product is not yet on the market.” Dr. 
Fearn is no longer practicing medicine. “Believe me my Dear 

Dr Stokes, Very Sincerely Yours... M.D. Eng. [England] late 
Royal Army Medical Corps.”
 Note: Dr. Fearn had known Paul Richard well since the 
mid-1930s. Address: M.D. [Fearn Soya Foods Co., 355 West 
Ontario St., Chicago, Illinois].

2617. Kellogg, John Harvey. 1937. Re: Battle Creek 
Sanitarium, Battle Creek Food Company, and soy beans. 
Letter to Mr. E.C. Liebold, c/o Mr. Henry Ford, Dearborn, 
Michigan, May 10. 2 p. Typed, without signature (carbon 
copy).
• Summary: On 3 April 1937 Dr. Kellogg sent a Western 
Union telegram to Henry Ford requesting a brief interview. 
On May 5, E.G. Liebold, General Secretary to Henry Ford, 
wrote Kellogg (on “Henry Ford” letterhead, with signature) 
saying he regretted that Mr. Ford was away but that if Dr. 
Kellogg planned to come to Detroit, Liebold would be “be 
very glad to discuss the matter with you and submit it to Mr. 
Ford later on when he might be available.”
 Dr. Kellogg replied with this letter: “The bankers are 
making a very determined effort to get control of the Battle 
Creek Sanitarium... I will not surrender control or submit to 
any change of ideals or principles of the Sanitarium... I have 
begun at the bottom twice and can do it again if necessary, 
but Mr. Ford has shown so much interest in the food reform 
and race betterment work I am carrying on, I am anxious to 
have his advice before making a fi nal decision if he is willing 
to give me a few moments.
 “An attempt is being made by large fi nancial interests to 
get possession of my food company [the Battle Creek Food 
Company].
 “Incidentally, I might mention that I have made some 
discoveries in relation to the soy bean which I am sure Mr. 
Ford would like to know about. This relates to a preparation 
[soy acidophilus milk] by which I have been able to save the 
lives of the [Dionne] quintuplets, and I have also found it 
the most successful means yet discovered for combating old 
age processes. I will write Mr. Ford about this later if he as 
not time for a short interview some time within the next few 
days.”
 On May 12 Liebold replies that Mr. Ford has been away 
almost continuously for the past two weeks. Dr. Kellogg 
writes again on May 15 (see separate letter).

2618. Kellogg, John Harvey. 1937. Re: Soy acidophilus milk. 
Letter to Mr. E.C. Liebold, c/o Mr. Henry Ford, Dearborn, 
Michigan, May 15. 2 p. Typed, without signature (carbon 
copy).
• Summary: “I know Mr. Ford must be very busy just now 
because of the labor agitation as well as the usual press of 
business, and as it will not be convenient for him to see me, I 
will postpone my visit to some future time. The information I 
wanted to give him about the soy bean is pretty well covered 
in a paper which I am sending herewith which sometime he 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    1034

© Copyright Soyinfo Center 2021

may be glad to hear about.
 “I fi nd this Soy Acidophilus Milk extremely useful 
because of its rejuvenating effects. I am in my 86th year and 
am as hard at work as ever.
 “If Mr. Ford wishes to try the Soy Acidophilus Milk, I 
shall be glad to order a case sent to him. We send three cases 
to the quintuplets every week. It keeps them free from bowel 
trouble which, because of the liver Dr. Dafoe insists on 
giving them, comes back as soon as they stop the use of the 
Soy Acidophilus Milk... It cured them of bowel trouble when 
they were four months old and they have been taking it ever 
since in gradually increasing quantities. They began with a 
teaspoonful at each feeding. Each one is now taking a pint a 
day.”

2619. Kellogg, John Harvey. 1937. Re: The Hay diet, 
and soy acidophilus milk. Letter to Admiral R.E. Byrd, 9 
Brimmer Street, Boston, Massachusetts, May 16. 6 p. Typed, 
without signature (carbon copy).
• Summary: “You inquire with reference to the Hay diet 
and whether the soy acidophilus milk is a carbohydrate and 
whether it contains protein.” The philosophy on which the 
Hay diet rests “that carbohydrates and proteins should not be 
eaten together is entirely unscientifi c...” A detailed analysis 
of this fallacy follows. The originator of this regimen was not 
Dr. Hay, but “a Dr. Tilden of Denver [Colorado] many years 
ago [20 years before Hay]. He was an advertising doctor and 
employed the late Elbert Hubbard, then a young reporter, as 
a publicity agent to create business.”
 “I hope that you are adhering closely to the biologic 
way and that you are prospering as a result. It is evident that 
your vital margin has become greatly reduced.” A table (p. 
4) compares the composition of soy acidophilus milk, cow’s 
milk, and human milk. Soy acidophilus milk “has a little less 
carbohydrate that human milk, but it resembles human milk 
more closely than cow’s milk and contains lactic acid, which 
of course is found in buttermilk but not in mother’s milk or 
ordinary sweet dairy milk.”
 Mrs. Mary F. Henderson, author of the book titled 
“The Aristocracy of Health,” has left a legacy to Battle 
Creek College. “I have set apart one hundred numbers to be 
assigned to persons of distinction who are nationally and 
internationally known as leaders in various lines of activity 
for the promotion of human welfare. I should like very much 
to put your name down as one of the fi rst ten. I should be 
glad if you would nominate some prominent person who 
you know to be eligible to be one of the initial one hundred. 
There is no particular prestige connected with this initial 
enrollment, but I entertain the hope that Mrs. Henderson’s 
dream that the Aristocracy of Health might prove to be the 
nucleus of a group of health minded individuals which might 
grow in time to be the beginning of a new and better human 
race through biologic living and eugenics may be realized...”
 “P.S. It makes me very happy to know that my most 

distinguished patients, Admiral Byrd and the quintuplets, are 
profi ting by keeping the interior department in fi ne condition 
by the use of soy acidophilus milk.” Address: En route to 
Miami Springs, Florida.

2620. Dennig, H. 1937. Ueber Steigerung der 
koerperlichen Leistungsfaehigkeit durch Eingriffe in den 
Saeurebasenhaushalt [On increasing the physical effi ciency 
by intervening in the acid-base balance]. Deutsche 
Medizinische Wochenschrift 63(19):733-36. May. [Ger]
• Summary: Horvath (1938) says of this article: “It has 
been shown that while alkalinization of a human being by 
the administration of sodium salts (bicarbonate or citrate) is 
followed by a retention of water amounting to one Kilo [kg] 
and greater perspiration during exercise, the alkalinization by 
the corresponding potassium salts results in a one Kilo loss 
of water by the body and a marked reduction in perspiration 
during exercise...
 “Recent experimental studies on humans showed that 
when the alkalinization by a diet consisting of two-thirds 
of a pound of soya fl our + milk + vegetables has begun one 
or two days before the test, the fatigue incurred [occurred?] 
in a well trained cyclist in 50 minutes as against a normal 
period of 36 minutes, and when the ergometer is set at a high 
resistance the period of fatigue inducement is extended to 33 
minutes as against a normal of 19 minutes. Attempts to build 
up adequate alkalosis by a liberal diet of potatoes, milk and 
other vegetables have failed.”

2621. Levine, Harold; Remington, Roe E. 1937. The vitamin 
G content of some foods. J. of Nutrition 13(5):525-42. May. 
[45 ref]
• Summary: “Cottonseed meal, soy beans (Biloxi variety), 
dried whole milk and dried brewer’s yeast were found to be 
good sources of vitamin G (fl avin) and to contain 2.9, 2.4 to 
3.2, 5.3 and 20.0 to 21.0 Bourquin-Sherman units of fl avin 
per gram, respectively...
 “The fl avin as found in soy beans and in cottonseed 
meal appeared to be quite stable to pressure cooking at 15 
pounds for 20 minutes.” Address: Medical College of South 
Carolina, Charleston.

2622. Nozoye, T.; Katsura, S. 1937. Daizu no saponin ni 
tsuite [Saponins in soybeans]. Nippon Kagaku Kaishi (J. of 
the Chemical Society of Japan) 58(5):570-71. May. [Jap]
• Summary: The authors reported the isolation of four 
different sapogenins from soybean saponin. They assigned 
C30 formulas to all four.

2623. Shrewsbury, C.L.; Vestal, C.M. 1937. The nutritive 
value and mineral defi ciencies of soybeans. Indiana (Purdue) 
Agricultural Experiment Station, Bulletin No. 420. 25 p. 
May. [17 ref]
• Summary: “Conclusions: 1. The addition of protein 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    1035

© Copyright Soyinfo Center 2021

supplements such as tankage, meat scraps, and casein to 
the corn-soybean ration resulted in a marked increase in its 
growth-promoting properties.
 “2. Proteins added to corn-soybean rations appeared 
to correct the defi ciencies of corn, rather than those of 
soybeans.
 “3. No evidence was obtained to indicate that the 
defi ciencies of soybeans, as a protein supplement to corn, 
can be corrected by the addition of other proteins to the 
ration.
 “4. The cooking or roasting of soybeans resulted in a 
change that made them an excellent protein supplement to 
corn.
 “5. The corn-soybean ration was not found to be 
defi cient in vitamin B.
 “6. The corn-soybean ration utilizing either raw, cooked, 
or roasted soybeans, or soybean oil meal was improved by 
the addition of a mineral supplement.” Address: Dep. of 
Animal Husbandry and Agricultural Chemistry.

2624. Wiesehahn, G.A. 1937. Soybean phosphatides and 
their uses: A review. Oil and Soap 14(5):119-22. May. [64 
ref]
• Summary: “The term ‘lecithin,’ which is generally applied 
to the phosphatides of the soybean, is convenient, but 
from the scientifi c standpoint as misleading as are those of 
‘stearin’ and ‘olein’ for the complex mixtures of glycerides 
which they represent in the fat industries. Only a minor 
proportion of the technical products sold as lecithin is in the 
form of the choline esters of diglyceride phosphoric acids.”
 “The industrial value of the phosphatides is based in 
their structure which includes both lipophillic [lipophilic] 
and hydrophillic [hydrophilic] groups. They are therefore not 
water-repellent like oils but swell in water to form colloidal 
solutions. They are able to reduce surface and interfacial 
tensions and thus act as emulsifying and wetting agents. 
However, the claim made occasionally in the literature that 
soybean lecithin can take the place of egg yolk is in most 
cases unjustifi ed, for lecithin dispersions are quickly subject 
to syneresis in acid or alkaline solution, contrary to the 
phosphatide-protein complex of egg yolk.”
 Note 1. This is the earliest document seen (April 
2016) that contains the word “lipophillic” (or “lipophilic”), 
Pronounced lai-puh-FIL-ik and coined in about 1937, this 
word means “attracted to lipids/fats.”
 Note 2. This is the earliest document seen (April 2016) 
that contains the word “hydrophillic” (or “hydrophilic”) 
in connection with lecithin. “Many products are being 
offered to manufacturers under the name of lecithin which 
differ widely in appearance and quality. The main product 
of commerce is manufactured on the basis of U.S. Pat. 
1,464,557 (H. Bollmann) by causing phosphatides in 
the warm extracted oil to absorb water and swell, then 
centrifuging them out and drying under vacuum. They can 

be bleached by means of peroxides. The resulting material 
is of waxy to fl uid consistency. It contains 25-35 per cent of 
soybean oil, which can be washed out by means of acetone 
or ethyl acetate, a process which naturally adds considerably 
to the price, and is therefore resorted to only where the 
introduction of the highly unsaturated oil is not desired.”
 Note 3. This is the earliest document seen (April 2016) 
which states clearly that the lecithin “of commerce” contains 
25-35% soybean oil.
 “In the oil industry phosphatides are generally 
considered a nuisance because they are liable to cause 
cloudiness in oils on storage, interfere with hydrogenation, 
and lower the water-resistance of lacquer coatings. But they 
also have benefi cial effects in these fi elds, which form the 
basis of several patents.”
 “One of the oldest and most important fi elds of 
application is that of margarine, where the phosphatides 
reduce the interfacial tension between fat and aqueous 
phases, so that a few tenths of one per cent lecithin are able 
to reduce or eliminate the spattering at rapid heating of the 
margarine in the frying pan. It also prevents the adhesion of 
milk solids to the pan and their burning.”
 Lecithin is also used in making soaps, paints, printing 
inks for textiles, nitrocellulose lacquers, textiles (as a 
softening agent), rubber compounds, asphalt and tar, 
creosote, animal feeds (it is said to produce an abundant 
growth of hair and a skin of good quality), baked goods, 
sausages, and candy (especially chocolate, but also taffi es, 
caramels, and nougats).
 The addition of 0.3% soybean phosphatides to chocolate 
lowers the viscosity of the chocolate mass considerably and 
thus makes possible notable savings of the valuable cacao 
butter, which, for example, may be reduced from 35 to 30%. 
Also the detrimental effect of small amounts of moisture on 
the viscosity is reduced, the temperature range for enrobing 
processes extended, and the shelf life increased.
 In mayonnaise, the replacement of egg yolk by lecithin 
as an emulsifying agent is impossible because of the high 
acidity. In cake, also, soybean phosphatides cannot take the 
place of egg yolk.
 A large majority of the lecithin patents worldwide has 
been secured by Hanseatische Muehlenwerke A.-G. of 
Germany. Address: Agfa Ansco Corp., Binghamton, New 
York.

2625. Fearn, Charles E. 1937. Re: Interest in and work 
with soya beans. Letter to Dr. Charles H. Mayo, c/o Mayo 
Brothers Sanitarium, Rochester, Minnesota, June 8. 1 p. 
Typed, without signature (carbon copy).
• Summary: “Dear Dr. Mayo: I was much interested in 
your article in the Rotarian magazine, and more especially 
in your reference to Soya beans. Since the war I have been 
engaged principally in research work on nutrition, and 
became particularly interested in the Soya bean through 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    1036

© Copyright Soyinfo Center 2021

my association with Dr. Berczeller in Vienna, together with 
Professor Durig.
 “Since then I have collaborated at various times with 
Sir Arbuthnot Lane, Van Leersum, Plimmer, Mellanby, 
Pritchard, and others, and in the U.S. with late Lafayette 
B. Mendel, Horvath, and Dr. Le Clerc of the food research 
division of the Department of Agriculture at Washington, on 
the nutritional value of the Soya bean.
 “I fi nd that in the U.S. much of the research work has 
been done with a soya product made from the residues of the 
oil-extracting mills, and the results were often mis-leading 
on that account; the very methods used in the extraction of 
the oil spoiled or seriously impaired much of the food value 
originally present, and another objection is that no attempt 
was made to select the beans by varieties, and they vary 
quite amazingly, especially in the Amino-Acid values of the 
protein.
 “In England I did a good deal of work on the oil 
extracted type of fl our made by the Hansa Muller [sic. 
Muehle] Co. of Hamburg [Germany], but results were not 
particularly encouraging until we tried the product made 
by the Berczeller process, when a quite different story was 
unfolded, and all interested became very elated with the tests 
we made.
 “Briefl y I am of opinion that extracted soya should be 
used for cattle feeds and commercial uses, but for foods, 
none of the essentials should be removed from the bean, 
except of course the husk.”
 Dr. Fearn’s company now sells Soy-O cereal, a cooked 
cereal “made with a special type of wheat plus the Soya 
product” [full-fat soy fl our]. He closes: “With apologies for 
the long screed. Believe me. Yours Very Truly... Late Royal 
Army Medical Corps (Eng).” Note 1. The last word probably 
stands for “England” rather than “Engineers.”
 Note 2. As of March 2000, British Army records are kept 
in two locations in England: For those persons discharged 
before 1914 contact: Keeper of Public Records, Public 
Record Offi ce, Ruskin Ave., Kew, Surrey, TW9 4DU, UK. 
For those discharged in 1914 of after contact: Ministry of 
Defense, CS(RM)2B, Bourne Ave., Hayes, Middlesex, UB3 
1RF, UK. Address: M.D., Fearn Soya Foods Co., 355 West 
Ontario St., Chicago, Illinois.

2626. Kellogg, John Harvey. 1937. Re: Sending soy 
acidophilus milk to Dale Carnegie. Letter to Food Company, 
Battle Creek, Michigan, June 17. 1 p. Typed, without 
signature (carbon copy).
• Summary: “Please send half a dozen bottles of soy 
acidophilus milk together with samples of our foods we 
send to doctors to Dale Carnegie, 27 Wendover Road, Forest 
Hills, New York, complimentary.” Address: Battle Creek, 
Michigan.

2627. Megee, C.R. 1937. Soybean production in Michigan. 

Michigan Agricultural Experiment Station, Circular Bulletin 
No. 161. 14 p. June.
• Summary: Contents: History, adaptation, and uses. A 
high protein emergency or annual hay crop. Digestible 
nutrients and feeding value per acre of soybeans and 
other Michigan crops. Soybean oil meal. A supplementary 
protein feed. Soybeans for silage. A cash crop. Soybeans 
as a soil improving crop. Cultural practices: Varieties, time 
of planting, rate and methods of planting, inoculation. 
cultivation, harvesting for hay, harvesting for seed, threshing, 
storage of soybean seed. Industrial and commercial uses of 
soybeans: Soybean oil, soybean oil meal, dried beans, for 
human food.
 “As early as 1902 and for 20 years afterwards, E.E. 
Evans of West Branch, Michigan, took an active part in 
introducing, breeding, and distributing varieties of soybeans. 
The Ogemaw is an introduction of Mr. Evans and is the 
result of a cross between his No. 6 Early Black and Dwarf 
Brown. Since 1918 the Michigan Agricultural Experiment 
Station has conducted numerous variety tests for both hay 
and seed production at East Lansing and at various points 
over the state” (p. 3).
 Table 4, titled “Soybean variety adaptation” (p. 10) 
lists the following: Manchu, Ito San, Mandarin (Canada), 
OAC 211 (Ontario), Dunfi eld, Illini (Illinois), Mandell 
(Indiana), Sciota (Ohio), Cayuga (New York), Ogemaw 
(Early Michigan), Wisconsin Early Black, Virginia, Wilson, 
and Mammoth Yellow. For each variety is given the 
name, maturity, seed color, and adaptation. “The Manchu 
is the leading general-purpose variety for hay, seed, and 
commercial uses in Michigan.”
 Under “Industrial and commercial uses of soybeans,” 
a table shows 10 industrial and food uses of soybean oil, 15 
industrial and food uses of soybean oil meal (incl. diabetic 
foods, fl our, crackers, soy milk, bean curd [tofu], soy sauce), 
and 12 industrial and food uses of dried beans (incl. roasted 
beans, coffee substitutes, soups, baked beans, boiled beans). 
“When soybeans are to be used as a green vegetable, the 
Easycook and Hahto are preferred because of their milder 
fl avor.” Address: Section of Farm Crops, East Lansing.

2628. Radcliffe, Jack B. 1937. Soybean: The perfect protein. 
Nature’s Path (New York City). June. p. 210.
• Summary: “Packed into the tiny soya bean is a wealth 
of nutrition; minerals, tiny vitamins, easily assimilated 
carbohydrates, and the greatest hoard of proteins that any 
food in the vegetable kingdom contains.” Just imagine. “A 
vegetable product equal to most, and superior to some animal 
products in proteins, the body building element in food, 
without which there would be no life.”
 Unlike meat and fi sh, the soybean is one of those rare 
foods that alkalinize the body. Milk and butter made from 
soybeans are better than their dairy counterparts. Its oil is 
equal to the best grade of olive oil. It is the world’s leading 
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source of lecithin, and the source of protein-rich soy fl our, 
soy sauce, roasted soybeans, vegetables, cheese, etc. Dr. 
Kellogg is making increasing use of “soy acidophilus” [a 
type of liquid fermented soy milk].

2629. Barnard, H.E. 1937. Soybeans and products. Bean-Bag 
(The) (Lansing, Michigan) 20(2):9-12. July.
• Summary: This article appears in “The Soy Bean World 
department of The Bean-Bag.” Contents: Introduction. The 
new crop replaces corn. The soybean processing industry 
grows. The cystine content is low.
 “Last year soybeans ranked as the fourth largest cash 
crop of the American farmer. There were many days last 
fall when the cash transactions in soybeans on the Chicago 
Board of Trade exceeded those in corn, the main crop of the 
middle west.” Address: PhD, Director for Research of the 
Farm Chemurgic Council.

2630. Hauge, S.M.; Wilbur, J.W.; Hilton, J.H. 1937. An 
attempt to remove the vitamin A suppressing factor in 
soybean oil by adsorbents (Abstract). J. of Dairy Science 
20(7):429. July. Abstract of a paper presented at the annual 
meeting.
• Summary: “The results of this preliminary trial would 
indicate that activated carbon removed a good portion of the 
vitamin A suppressing factor in soybean oil, while the other 
adsorbent synthetic sodium aluminum silicate was without 
effect.” Address: Purdue Univ. Agric. Exp. Station.

2631. Kramer, Martha M. 1937. Studies in home economics: 
Vitamin content of foods in relation to human nutrition. 
Kansas Agricultural Experiment Station, Biennial Report of 
the Director 8:115-16. For the biennium 1 July 1934 to 30 
June 1936. [1 ref]
• Summary: Section 2, titled “A study of bean sprouts as a 
source of vitamin C,” notes that soybeans contained 0.13 
mg of ascorbic acid (vitamin C) per gram. They lost less 
than one-fourth of the vitamin C content when cooked for 3 
minutes. Address: Dep. of Home Economics, Manhattan, KS.

2632. Pearson, P.B.; Elvehjem, C.A.; Hart, E.B. 1937. The 
relation of protein to hemoglobin building. J. of Biological 
Chemistry 119(2):749-63. July. [13 ref]
• Summary: A study of the effect of nine different proteins 
on the rate of hemoglobin regeneration in nutritional anemia. 
Experiments were made on rats and mice. Soybean oilmeal 
was one of the proteins tested. Address: Dep. of Agricultural 
Chemistry, Univ. of Wisconsin, Madison.

2633. True, Alfred Charles. 1937. A history of agricultural 
experimentation and research in the United States 1607-
1925, including a history of the United States Department 
of Agriculture (Continued–Document part II). USDA 
Miscellaneous Publication No. 251. 321 p. For soybeans, see 

p. 91, 94, 100, 115, 146, 222, 227, 263, and 269. July. [327* 
ref]
• Summary: (Continued): In 1863 about 1.2 million 
packages of seed and 26,000 bulbs, cuttings, and vines 
were distributed. Appropriations for a USDA library 
were approved in 1864, and the fi rst brick building was 
occupied in 1865. In 1867 seed distribution was still the 
department’s main activity, accounting for 58% of the total 
budget of $199,100 (p. 47). In 1868 the USDA’s fi rst new 
main building was completed and occupied. It “gave the 
Department much better quarters and opened the way for 
reorganization and enlargement of its work. The grounds 
about this building were too small for an experiment farm. 
(p. 46, with photo).
 “In 1873 the lot which had long been used as a 
propagating garden was exchanged for about 4 acres of land 
on the north side of the Department grounds,” which had 
formerly been connected with a canal (p. 50). Commissioner 
William Gates LeDuc (1877-81) “advocated the purchase of 
a farm of 1,000 acres near Washington [DC] and at one time 
suggested the Arlington Estate. In addition he desired 8 or 
10 stations in different parts of the country” to ensure proper 
testing and propagating of plants and seeds (p. 55).
 “In 1901 the Arlington Farm, a tract of over 300 acres on 
the Virginia side of the Potomac River opposite Washington, 
was added to the material equipment of the Department” (p. 
190).
 By the 1860s, several states had their own agricultural 
colleges. The fi rst of these was the Michigan Agricultural 
College, which began operation in May 1857, near Lansing, 
Michigan; it was the fi rst agricultural or industrial school on 
this continent–and the fi rst to offer a practical (non-classical) 
education. The Kansas State Agricultural College began in 
1863.
 In 1877 some 2.3 million packets of seed were sent 
out, rising to 2.5 million in 1883. The term “Secretary of 
Agriculture” was fi rst use in 1885. Galloway began as Asst. 
Pathologist in 1887 and by 1890 the Section of Vegetable 
Pathology was under his leadership.
 Under the provisions of the Hatch Act, the Offi ce of 
Experiment Stations was established in 1888. In 1889 the 
Secretary of Agriculture (head of USDA) was given a seat in 
the president’s cabinet.
 “Interest in the applications of science to agriculture 
was greatly increased by the publication of Liebig’s work on 
Chemistry and its Applications to Agriculture and Physiology 
in 1840, and Boussingault’s account of his agricultural 
experiments in Economie Rurale in 1844. The experiments 
of Lawes and Gilbert in England took a more organized form 
in 1843, and an agricultural experiment station was begun at 
Moeckern in Saxony [later part of Germany] in 1851.”
 In the USA, from 1840-1875 there was a movement 
among the states to establish institutions for agricultural 
research. State agricultural experiment stations operated 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    1038

© Copyright Soyinfo Center 2021

without federal aid from 1875 (starting with Connecticut 
{Middletown}) to 1888. These were usually connected with 
state agricultural colleges. Other early state agricultural 
experiment stations: North Carolina: March 1877. New 
York (Cornell, at Ithaca): Feb. 1879. New Jersey (Rutgers 
College, New Brunswick): March 1880. New York (Geneva): 
Aug. 1881. Ohio (Columbus): April 1882. Massachusetts 
(Amherst): May 1882. Tennessee: June 1882. Alabama: 
1883. Accounts of the agricultural experiments at the 
University of Illinois from 1875-1899 were published in the 
biennial reports of the board of trustees. Soon many states 
had two colleges–an academic and an agricultural one, e.g. 
Univ. of Kansas (Lawrence, 1863) and Kansas State Univ. 
(Manhattan, 1863). Colleges with the word “State” at the end 
of their names were usually agricultural colleges (Ohio State, 
Michigan State, Oregon State, etc.). But other agricultural 
colleges had names like Purdue (West Lafayette, Indiana, 
1869).
 The Hatch Experiment Station Act. of 1887 established 
agricultural experiment stations in each state, funded by 
the federal government. The idea was stimulated by similar 
European stations. From 1852 to 1877 more than 2,000 
books and pamphlets were published by the experiment 
stations. Prior to the passage of the Hatch Act, the U.S. 
federal government had appropriated money for agricultural 
research only to the patent offi ce and its offshoot, the USDA. 
The Hatch Act established a new relationship between the 
federal government and the states by granting money to the 
states for agricultural experiment stations that were to be 
distinctly state institutions. When the Act passed, experiment 
stations connected with land grant colleges were operating 
in eight states. More or less systematic work was being done 
in 13 other states. Most of the experiment stations published 
periodic bulletins and less frequent annual reports.
 The Adams Act (p. 165) increased federal aid for 
agricultural research.
 “The act of May 15, 1862, creating the Department 
of Agriculture, was a compromise measure, which left 
the department as an independent establishment with 
a commissioner at its head.” Starting in 1876, various 
national and state farm organizations (such as the National 
Agricultural Congress and the Grange) adopted resolutions 
asking Congress to create the offi ce of Secretary of 
Agriculture–for the benefi t of American farmers and 
“agriculturists.” On 9 Feb. 1889 the USDA was elevated to 
cabinet rank (p. 175-77). By then, the organized system of 
agricultural research in the USA was put on an organized 
and permanent basis The state and national agencies were 
linked together to the USDA Offi ce of Experiment Stations. 
The passage of the Morrill Act of Aug. 1890 ensured further 
endowment of the land-grant colleges with federal funds. 
Thus within the short period of 3½ years, three great acts 
of congress became law, and fi xed in a large and permanent 
way the general policy to be pursued by the U.S. regarding 

the maintenance of public institutions for agricultural 
research. The fi rst Secretary of Agriculture was James 
Wilson (1897-1913); his was a long and very active tenure.
 In 1901 the Arlington Farm, a tract of over 300 acres 
on the Virginia side of the Potomac River, was acquired by 
the USDA. A farm of 475 acres in Beltsville, Maryland, was 
purchased for the use of the Bureau of Animal Industry.
 The USDA library grew from 59,000 books and 
pamphlets in 1897 to 122,000 in 1912.
 In 1901 the USDA’s work on plants was consolidated 
in the Bureau of Plant Industry. This led to great expansion 
of such work in many different lines. Beverly T. Galloway 
was in charge of this Bureau; he had formerly been Chief of 
the Division of Plant Physiology and Pathology (p. 197). For 
details on the history of the Bureau of Plant Industry see p. 
(221-24).
 “The plant-introduction work, inaugurated in 1898, 
developed into a system of world-wide agricultural 
exploration, through which over 34,000 plant varieties 
and species were brought in the United States. These were 
propagated at Washington or at outlying fi eld stations, and as 
far as possible their progeny was distributed to experiment 
stations and private experimenters and plant breeders in the 
States and tropical possessions. A historical record of all 
these introductions and distributions was kept.”
 In 1915 the USDA Offi ce of Home Economics was 
established. It became a Bureau in 1923. The Bureau of Plant 
Industry did much of its work at the Arlington Farm. The 
Bureau of Chemistry (1913-1921) studied the composition 
of soybean varieties and soy oil. There was an agricultural 
depression in the USA from 1921 to 1925.
 Also discusses: Alfalfa, John and William Bartram (p. 
3), Chinese sugarcane (i.e., sorghum, p. 31), chufa (p. 31), 
cowpeas, fl ax, hemp, lupines, maize, peanuts, velvetbean 
[velvet bean], wheat gluten.
 A photo shows Justin S. Morrill. Address: USDA, 
Washington, DC.

2634. Voellmig, Gertrude. 1937. Modern science discovers 
the soy bean as very nearly perfect food: New leafl et on soy 
bean now ready. Detroit News. Aug. 29. Home and Society 
section. p. 14, col. 4.
• Summary: “The Detroit News Household Department 
receives so many requests from readers for information 
about soy beans” that they have compiled a table and leafl et 
(with 21 recipes). It has been grown in China since 2800 
B.C. [sic]. Readers want to know why it is recommended so 
highly by doctors for special diets. Now grown in the United 
States, it is used in industry and to make the steering gear of 
cars. “But did you know that this bean comes nearer to being 
a complete food for humans than any other known product?” 
The beans are often served green in the pods. First the pods 
are dipped in boiling water for 1-2 minutes, then the beans 
can easily be pressed out of the pods. The mature beans can 
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be made into milk, and the milk into cheese [tofu]. Soy bean 
butter is similar to peanut butter. Many U.S. margarines are 
made from soy bean oil. “Salted Soyas,” toasted and salted, 
make a fi ne tid-bit [tidbit] after dinner. “The most commonly 
known soy bean product is the fl our.” If 5-10% of the wheat 
fl our is replaced by soy fl our in the recipe for any bread or 
baked good, the result will be more tender and last longer.
 Three photos, titled “This product has many uses as a 
food,” show: (1) Jars of: Soy bean–Salted Soya. Soy beans–
Mature, pressure cooked. Soy beans with carrots. Soy bean–
Green. (2) Jars of: Soy bean cheese. Soy bean milk. Soy bean 
cheese with pimento. Soy bean butter, Soy bean sprouts. (3) 
A loaf of Soy bean bread–25% bean fl our. A jar of Soy bean 
fl our–Not processed.
 Of the 5,000 varieties, only about 10 are grown in the 
USA to any great extent. “Mammoth Yellow is one of the 
few preferred for food stuffs because it does not have a 
strong fl avor.”
 Gives many reasons that soy beans are very important 
in the diet, 6 reasons why the “soy bean is an excellent food 
stuff,” a listing of industrial uses (gear caps, motor parts, 
etc. Many of these articles are made from a bakelite-like 
substance consisting of unprocessed soy bean fl our, phenol, 
formaldehyde, ammonia, wood fl our, and several other minor 
ingredients), plus two recipes. Address: Asst. Household 
Editor, The Detroit News.

2635. Ware, A.M. 1937. The soya bean. J. of the Department 
of Agriculture of South Australia 41(1):50-52. Aug. [1 ref]
• Summary: Harvesting and uses of the bean for food 
are briefl y discussed. Experiments with the soya bean in 
the following states of Australia are summarized: South 
Australia (no departmental experiments could be traced), 
Western Australia, Victoria, Queensland, and New South 
Wales. Address: Wepowie.

2636. Kellogg, John Harvey. 1937. Re: Dr. Henri Tissier and 
use of the bacillus bifi dus for changing the intestinal fl ora. 
Letter to Mrs. Henri Tissier, The Pasteur Institute, Paris, 
France, Sept. 2. 2 p. Typed, without signature (carbon copy).
• Summary: “Twenty-fi ve years ago I had some 
correspondence with your husband... He sent me a culture of 
the bacillus bifi dus which he had discovered in the stools of 
infants. A few years later I learned through an associate, Dr. 
Martin who visited your husband in Paris, that Dr. Tissier 
had begun using the bacillus bifi dus as a means of changing 
the fl ora in the treatment of invalids. Dr. Tissier told me that 
he had succeeded in a few cases, one of whom was yourself, 
in making a complete change in the intestinal fl ora.
 “I am preparing a paper to read before the American 
Public Health Association in which I mention Dr. Tissier’s 
work. I would consider it a great favor if you will answer 
a few questions for me as I wish to make use of the data in 
making known in this country the fact that to Dr. Tissier 

rather than to Metchnikoff is due the credit for having 
devised a successful method of changing the intestinal fl ora. 
Dr. Tissier’s discovery has been of very great service to 
me and I want to make the world acquainted with the great 
service which he rendered.” Address: Florida.

2637. Almquist, H.J.; Stokstad, E.L.R. 1937. Assay 
procedure for vitamin K (anti-hemorrhagic vitamin). J. of 
Nutrition 14(3):235-40. Sept. [11 ref]
• Summary: Vitamin K was found in soybean oil. The 
absence of vitamin K in the diet of chicks leads to defi cient 
blood clotting power, hemorrhages and anemia. Table 2 
(p. 239) shows that for chicks (2 weeks old), increasing 
consumption of soybean oil reduces blood clotting time. It 
also shows that a diet containing 2% soybean oil appears 
to provide an adequate level of vitamin K. “This is the fi rst 
report to our knowledge of the presence of vitamin K in 
soybean oil.”
 Note: This is the earliest document seen (Nov. 2020) 
that mentions vitamin K in soybean oil or in connection with 
soybeans. Address: Div. of Poultry Husbandry, College of 
Agriculture, Univ. of California, Berkeley.

2638. Cartter, J.L.; Milner, R.T. 1937. Work of the 
agronomic and analytical divisions of the U.S. Regional 
Soybean Industrial Products Laboratory. Proceedings of 
the American Soybean Association p. 12-15. 17th annual 
meeting. Held 14-16 Sept. at Urbana, Illinois.
• Summary: “A discussion of the work of the agronomic and 
analytical divisions falls naturally into three parts. At the 
present time the objectives and purposes of this work will 
take the major portion of the discussion. The mechanics of 
operation and means by which these objectives are sought 
are of interest but may be more clearly seen than described. 
The results and conclusions so far obtained are few because 
of the short time in which the laboratory has been working.
 “The chemical composition of soybeans determines 
their value for any use to which they may be put. At present 
the most valuable soybeans are those possessing high oil 
and high protein but it is possible to make fi ner distinctions 
than this. For use in paints a soybean oil having good 
drying qualities, that is, a high iodine number, is desired. 
For hydrogenation purposes, however, an oil with low 
iodine number would be greatly preferred. The presence 
of substances such as phosphatides [lecithin] may be 
desirable for some purposes and undesirable for others. The 
proportions of the various proteins may vary in soybeans so 
that one variety may furnish excellent material for plastic 
manufacture while another will not have such desirable 
characteristics. It becomes of great importance, therefore, to 
study the factors infl uencing this composition. Among other 
factors variety, soil type and climate may be of considerable 
importance. The effect of these three factors is being studied 
this year by the agronomic and analytical divisions of the 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    1040

© Copyright Soyinfo Center 2021

U.S. Regional Soybean Industrial Products Laboratory. 
To evaluable properly the infl uence of these factors on 
composition of soybean seed, hundreds of samples must be 
grown under carefully observed conditions. Results must be 
collected over several years of growth, including good years 
and bad. The source of the seed must be carefully checked, 
fi eld studies of the soil carried out, and weather observations 
taken throughout the growing season. Where it is possible 
for so many factors to affect the composition of the beans 
great care must be taken so that any variations observed are 
attributed to the proper factor.
 “In order that variations may be clearly brought out, 
analytical methods must be devised to show differences in 
composition that actually occur and not introduce errors from 
handling or sampling in the laboratory. For a commodity, 
such as cottonseed, which has been grown and analyzed for 
so many years there are available complete and standardized 
analytical guide books which give procedures developed and 
checked by hundreds for the complete analysis of cottonseed. 
For soybeans no such information exists. Methods are 
being studied now with a view toward establishing standard 
analytical procedures, but until these are accepted and 
confi rmed it is necessary to check and recheck all methods 
used in the laboratory. These methods are taken where 
possible or adapted when necessary from standard manuals 
such as those of the Offi cial Agricultural Chemists and the 
American Oil Chemists.
 “When this work was established in the spring of 
1936 one of the objects was that of providing facilities for 
testing the quality and adaptability of types and varieties 
of soybeans for industrial use, and to obtain through basic 
research information that is prerequisite to the effi cient and 
orderly breeding of improved types and varieties.
 Table 1 shows how the chemical composition of 
multiple soybean varieties changes at fi ve places where they 
are grown. The four columns are: (1) Locality (e.g., Ames, 
Iowa). (2) Protein content, ranging from 46.66% to 42.63%. 
(3) Oil content, ranging from 20.61% to 19.05%. (4) Iodine 
number of the oil, ranging from 117.2 to 130.8. Footnote: 
“Each fi gure is an average of duplicate analyses made on 
the following varieties: Manchu, Dunfi eld, Mandarin, Illini, 
Peking, Mukden, Illinois T 117, F.P.I. 54563-3 and Scioto.
 Table 2 shows the “Chemical composition of soybeans 
showing variation with change of variety. The four columns 
are: Variety (Manchu, Dunfi eld, Mandarin, Illini, Peking, 
Mukden). (2) Protein content, ranging from a high of 
46.31% for Mukden to a low of 42.07% for Dunfi eld. (3) 
Oil content, ranging from a high of 21.49% for Dunfi eld to 
a low of 16.40% for Peking. (4) Iodine number of the oil, 
ranging from a high of 138.4 for Peking to a low of 120.9 for 
Dunfi eld. Footnote: “Each fi gure is an average of duplicate 
analyses made on beans grown at the following experiment 
stations: Urbana, Illinois; Lafayette, Indiana; Ames, Iowa; 
Columbia, Missouri; and Columbus, Ohio.”

 “A soybean variety developed from a pure line usually 
yields most in the particular environment to which it is best 
suited. The range of adaptation of these varieties is rather 
restricted. This means that to secure the best return from 
the soybean crop a variety most suited to the locality where 
grown should be developed.
 “As the work of the laboratory progresses and different 
constituents of the soybean are found to be of especial 
value in certain industrial applications, it may be desirable 
to develop soybean strains giving increased yields of those 
constituents.
 “This illustrates the necessity for a comprehensive 
breeding program designed to discover the method 
of inheritance of the factors responsible for chemical 
composition as well as those responsible for yield and other 
agronomic factors. By so doing we can proceed with much 
more assurance of obtaining the desired soybean strains in a 
minimum of time.
 “The laboratory is maintaining extensive soybean 
selection nurseries in each of the surrounding soybean States 
in cooperation with the State experiment stations. There 
the selections are being studied for desirable agronomic 
characters and the seed analyzed to discover promising 
chemical characteristics. The types that prove of outstanding 
value are distributed more widely for further testing for 
yield and general economic value. Those new strains that are 
found to be superior are increased by the State stations, given 
a name and distributed to farmers in the locality to which the 
variety is best adapted.
 “Much time is being devoted to making controlled 
crosses between the different soybean types and varieties so 
that better varieties may be developed and so that a better 
understanding may be gained as to what superior character 
each type may be expected to contribute to a new cross.
 “Some of this work has been underway in the past, but 
more rapid progress should be possible through the work 
of the laboratory. Through its facilities a study of soybean 
breeding from a chemical approach is now possible in a 
much larger way than has ever been possible before. It is 
expected that the laboratory will make a defi nite contribution 
to agriculture through its breeding program.
 “The accompanying illustration (Figure 1), shows the 
localities at which beans for the laboratory were grown 
during the 1936 season. As can be seen, these are suffi cient 
to cover the fi ve States adequately. The plots in each State 
are under the supervision of a cooperating agent attached 
to the State Experiment Station. As has been mentioned 
above, complete data are obtained for all plantings. When 
the beans are harvested they are sent to Urbana where they 
are stored in a constant temperature, constant humidity 
room. Here they can remain for long intervals without 
fear of alteration in composition until they are analyzed. 
The samples are brought into the laboratory in sealed jars, 
ground and analyzed, so far as is possible, on the same day. 
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The analysis includes determination of moisture, nitrogen, 
ash, phosphorus, calcium, potassium, crude fi ber, sugar, oil, 
and several characteristics of the oil such as iodine number, 
index of refraction, etc. The determinations are checked by 
re-running samples of soybeans and by analyzing known 
solutions. When making as many as 23 determinations on 
each sample it is possible to complete fi ve samples a week; 
however, when only a few properties, such as moisture, ash, 
oil and nitrogen, are determined, then considerably more can 
be analyzed.
 Figure 1 (a map) shows the location of the Laboratory’s 
experimental plots in 5 cooperating states (Illinois, Indiana, 
Iowa, Missouri, Ohio) during 1936. Within each state, the 
name of each location is given. Address: U.S. Regional 
Soybean Industrial Products Lab., Univ. of Illinois, Urbana, 
Illinois.

2639. Kishlar, Lamar. 1937. Some nutritive developments in 
soybean products. Oil and Soap 14(9):237-39. Sept. [6 ref]
• Summary: “A paper presented at the Spring Meeting of the 
American Oil Chemists’ Society, Dallas, Texas, May 13-14, 
1937.
 “It is the purpose of this discussion to review a few of 
the nutritive developments in soybean products which are 
partly the reason for the popularity for these products for 
edible uses.” Address: Manager of Research, Ralston Purina 
Co., St. Louis, Missouri.

2640. Woodruff, Sybil. 1937. Edible varieties of soybeans. 
Proceedings of the American Soybean Association p. 19-22. 
17th annual meeting. Held 14-16 Sept. at Urbana, Illinois.
• Summary: Contents: Introduction. Nutritive value of 
soybeans: Green soybeans, mature soybeans. Methods of 
testing edible qualities of soybeans. Varieties chosen for food 
use (from 1934-1936). Preserving green soybeans.
 “Those which were known to have been already in use 
as food in the Orient at the time their seeds were introduced 
into the United States have been called ‘vegetable’ or 
edible varieties to distinguish them from soybeans planted 
for forage or industrial purposes. In the home economics 
laboratories of the University of Illinois, where the food 
uses of soybeans are being studied, some 467 varieties and 
selections have been tested... Selections have been made in 
this work entirely on the basis of palatability and fl avor... 
Soybeans in a mixed diet are a good source of calcium and 
iron whether they are compared with other legumes or with 
other plants which are generally classed as being rich in 
these two important elements.
 “Vegetable soybeans have two potential functions in 
the United States, one to increase the variety in the list of 
vegetables by adding one in the early fall when green ones 
are not numerous. In the second place, mature soybeans 
could be used to increase substantially the protein and 
calories of diets at a low income level and are in fact already 

used to some extent for this purpose...
 “Due to the presence of only a trace of starch, if any, 
soybeans and soybean fl our were, in the days before the use 
of insulin treatment, frequently referred to as a diabetic food. 
However, mature soybeans contain about 30 per cent of 
total carbohydrates of which, it has been found, about two-
fi fths can be utilized by the animal body. They should not, 
therefore, be looked upon as a carbohydrate-free food.”
 Concerning shelling and cooking: “The green beans in 
the pods were covered with boiling water and allowed to 
stand two minutes to facilitate shelling.” The shelled beans 
were boiled for 9 minutes in slightly salted water, then they 
were drained and tasted while hot and again after they had 
cooled. A skilled laboratory assistant cold shell a pound 
(weighed in the pods) of a good vegetable variety in 9 to 12 
minutes... “Mature beans were soaked over night, drained, 
and boiled in fresh, slightly salted water for 1¼ hours. They 
were also tasted both hot and cold. Six varieties out of 467 
tested were rated ‘very good.’ Named varieties include Giant 
Green (very early, ready before Aug. 26), Illini, Funk’s 
Delicious [Funk Delicious], Sousei, and Higan (the last three 
being late, best used by Sept. 11-21).
 “Of the three methods of preservation which have 
been tried in this laboratory, freezing has given greatest 
success. It is not wholly impractical to consider this method 
of preserving in view of its increased use in the food trades 
as well as its rising popularity among farm people who 
have access to freezer storage lockers. After several months 
of storage at freezing temperatures, green soybeans have 
been found still to have their original good color, fl avor, 
and texture. In preparation for freezing, the shelled beans 
were precooked for one-half minute at boiling temperature 
in order to halt destructive, enzymic activities. They were 
packed in paraffi ned and cardboard containers and frozen 
at -20ºF. and stored at 0ºF. There was no advantage in still 
lower temperatures and future work should show whether 
freezing temperatures les cold than this are within reason.
 “Canning with a steam pressure of 10 pounds for 30 
minutes accomplished sterilization of shelled green soybeans 
but the vegetable lost its original green color and good fl avor. 
Drying was no more successful than canning though methods 
were not explored to their fullest extent.” Address: Dep. of 
Home Economics, Univ. of Illinois, Urbana.

2641. Steiger, Marguerite; Reichstein, T. 1937. 
delta 5-3-Oxy-aetio-cholinsaeure und einige ihrer 
Umwandlungsprodukte [delta 5-3-hydroxyetiocholenic acid 
and some of its transformation products]. Helvetica Chimica 
Acta 20(5):1040-54. Oct. 1. [21 ref. Ger]
• Summary: Gives details on the preparation of 
stigmasterol–a plant sterol or phytosterol–from soybean 
oil. Address: Laboratory for Organic Chemistry, Swiss 
Federal Inst. of Technology, [Eidgenössische Technische 
Hochschule], Zurich, Switzerland.
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2642. Kellogg, John Harvey. 1937. Special health values 
of the soybean. Paper presented before the Section of Food 
and Nutrition at the American Public Health Assoc., 68th 
meeting. Oct. 5. 7 p. typescript. Reprinted in 1937 by Soya 
Foods Ltd., Rickmansworth, England. 6 p. [9 ref]
• Summary: This paper begins: “The rapid development 
of the production and use of the soybean (Soja hispida) 
in this country within the last quarter of a century, and the 
multitudinous uses to which it is being put, fully justify the 
name ‘wonder bean’, which it has been called by American 
writers, and the appellation, ‘little honorable plant’, by which 
it is known in China.
 In South China, the soybean so completely replaces 
other sources of protein that there is no dairy industry, and 
meat, fi sh and even eggs, are very little used. The soybean 
is the chief source of protein for the common people and is 
referred to as ‘the poor man’s meat.’
 “Studies of this most remarkable of food products, 
especially in the United States and Germany, have shown it 
to possess not only extraordinary nutrient properties, but also 
some highly important prophylactic and therapeutic values, 
knowledge of which ought to be popularized as rapidly and 
widely as possible.
 “Although botanically classed with legumes, the 
soybean rather closely resembles the nut in its very low 
content of starch and high percentage of protein. It easily 
takes precedence over all other natural foodstuffs in the great 
percentage of protein which it contains, and protein of such 
superior quality that in animal feeding experiments it has 
proved itself to be capable of replacing proteins of all other 
sorts, even milk proteins. The soybean protein content is 
40%, nearly twice that of average meat and four times that 
of eggs, three to four times that of wheat and other cereals, 
fi ve to six times that of bread, twice that of lima and navy 
beans, walnuts, fi lberts and most other nuts. The protein of 
the soybean (glycinin) is of high quality, like that of milk, 
containing certain amino acids of which the proteins of 
nearly all other legumes and all cereals are defi cient.”
 Contains a long discussion of soy acidophilus milk, 
changing the protective fl ora, and the experience of Dr. 
Dafoe with the Dionne quintuplets in Canada.
 “Forty years ago, I was requested by Dr. Dabney, then 
Assistant Secretary of the United States Department of 
Agriculture, to prepare from plant sources a substitute for 
meat, and found in a combination of the gluten of wheat 
with peanuts a product having not only the essential nutrient 
values of meat, but a fairly close approximation in fl avor and 
appearance. The soybean solves the problem so completely 
and so satisfactorily that with the proper development of its 
culture and use, there need be no fear of protein shortage 
and no need of a substitute. There is, indeed, evidence that 
Americans might profi t greatly as the Chinese have by giving 
the soybean a large place in the national bill of fare.

 “A few years ago (1923), Dr. Arthur Hunter, Chief 
Actuary of the New York Life Insurance Company, in an 
international study of blood pressures, found the systolic 
pressure of the average Chinaman to be ten points lower than 
that of the average American and gave conclusive evidence 
that the cause is to be found in the difference in the dietary 
habits of the Chinese and Americans. In concluding an 
address before the American Life Underwriter’s Association, 
Dr. Hunter said, ‘Taking the population of the United States 
as a whole, I believe that a better adjusted diet, with less 
animal food, would result in a lower blood pressure and 
in greater longevity with an equal ability to carry on their 
occupations.’
 “In view of the facts cited in this paper, is it not 
reasonable to believe that the general use of the soybean in 
this country would tend to lessen the mortality rate from 
intestinal infections and many other acute and chronic 
disorders, and to increase individual life expectation?” 
Address: M.D., LL.D., F.A.C.S., Medical Director of the 
Battle Creek Sanitarium, Battle Creek, Michigan, and of the 
Miami-Battle Creek, Miami Springs, Florida.

2643. Lager, Mildred. 1937. Facts on soy beans. House of 
Better Living (Newsletter, Los Angeles) 6(22):2. Oct.
• Summary: “No food known to science has the protein 
value of soya bean. According to Dr. A.A. Horvath, of the 
University of Delaware, a recognized soy bean authority in 
this country, soy beans have the following qualities:
 “1. The soy bean protein is similar in composition and 
nutritive value to the proteins of milk, meat and eggs, and is 
readily assimilated.
 “2. The soy bean oil is assimilated to the extent of 95% 
to 100%.
 “3. The soy bean is rich in phosphatides (lecithin and 
cephalin), averaging from 1.65% to 3.18%.
 “4. The soy bean is rich in vitamins A, B, and E, and 
contains also a substantial amount of vitamins D and B-2.
 “5. The soy bean ash is rich in phosphates and is 
strongly alkaline.”

2644. Nature’s Path to Health (Melbourne, Australia). 1937. 
Soy bean–The perfect protein. Sept/Oct. p. 34.
• Summary: “Packed into the tiny soya bean is a wealth 
of nutrition; minerals, tiny vitamins, easily assimilated 
carbohydrates, and the greatest hoard of proteins that any 
food in the vegetable kingdom contains. Think of it! A 
vegetable product equal to most, and superior to some animal 
products in proteins, the body building element in food, 
without which there would be no life. And this same Soya 
Bean, so rich in all the food essentials, produces an alkaline 
reaction in the body. It sounds almost unbelievable!
 “The chief argument against a heavy meat diet is the 
acid reaction in the human system. So it is with all highly 
protein foods commonly used as meat substitutes–fi sh, eggs, 
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etc.; but here is the most nearly perfect substitute for meat 
known to man, and it is one of the extremely rare foods 
which alkalinize the body.”
 “Milk and butter made from soya beans are richer and 
more satisfactory than dairy products. Its oil equals the best 
grade of olive oil.”
 “Lecithin, in which the soya bean is rich, is a nerve, 
brain, and sex building food. Calcium builds bone, teeth, 
fi nger nails and accessories.
 “From the seed comes meal and oil. Out of the meal can 
be made a fl our for use of infants, macaroni, breakfast foods, 
bread, cakes... From the dried beans come soya sauce, soups, 
roasted beans, vegetable, milk, liquid and powder, cheese, 
soy cultures that taste like buttermilk, beverages, confections 
and so-called candy.
 “Another valuable property of the soy bean is its high 
alkalinity, which amounts to twenty-four times that of 
cow’s milk. Concerning this point, Dr. Kellogg says: ‘We 
are certainly eating too much meat and not enough alkaline 
products.’ A meat diet is heavily charged with acids which 
lower the alkalinity of the blood and tissue fl uids and tend 
to cause acidosis, thus inducing chronic fatigue, lowered 
resistance to disease, and setting up degenerative processes 
in the liver, kidneys, blood vessels and other parts of the 
body. More people die in this country from these causes than 
from any other.” Address: Australia.

2645. Ochiai, Eiji; Tsuda, Kyosuke; Kitagawa, Seikichi. 
1937. Ueber Sojabohnen-Saponin. I. [On soybean saponins. 
I.]. Berichte der Deutschen Chemischen Gesellschaft 
70B(1):2083-92. Oct. [13 ref. Ger]
• Summary: A comprehensive investigation of the saponins 
in soybeans which can be obtained after removing the oil 
and lecithin. They are of two forms: one crystalline and the 
other amorphous. Hydrolysis of each type shows, by analysis 
of the hydrolyzed products, that saponins are built up from 
rhamose and galactose as the sugar components, coupled 
with glucoronic acid and neutral sapogenols.
 Most of the research focused on investigating the 
chemical origin of the soybean sapogenols, since these are 
the essential and characteristic component of the saponins. 
Four different sapogenols were identifi ed, their only 
chemical difference being in their oxygen content. Their 
chemical reactions and the composition of their oxidation 
and reduction products show that they are triterpene 
alcohols. This relates them chemically, and as plant products, 
to the great class of terpenes and terpenoids which includes 
turpentine, camphor, and many essential oils from which 
fl avors and perfumes are made. It also settles the question 
as to whether soy bean saponins were derived from sterols 
or from terpenoids, and will be helpful for directing the 
research into uses of saponins as soybean products (From: 
Food Industries. Dec. 1937, p. 739).
 The authors also isolated the phenolic glycoside genistin 

and reported it to have a melting point of 298-300ºC.
 Note: Previous to its isolation from soybeans, genistein 
was synthesized by Baker and Robinson (1926, 1928), 
who established it to be identical with prunetol and 
5:7:4’-trihydroxyfl avone. Address: Pharmaceutical Institute, 
Imperial Univ. of Tokyo, Japan (Aus dem Pharmazeutischen 
Institut der Kaiserlichen Universitaet Tokyo, Japan).

2646. Ochiai, E.; Tsuda, K.; Kitagawa, S. 1937. Ueber 
Sojabohnen-Saponin. II. Selen-Dehydrierung des Soja-
Sapogenols-B [On soybean saponins. II. Selenium 
dehydration of soy sapogenol-B]. Berichte der Deutschen 
Chemischen Gesellschaft 70B(10):2093-96. Oct. [8 ref. Ger]
• Summary: The authors reported the results of 
dehydrogenation of the four saponins described in the 
previous pages of this journal (p. 2083-92). They concluded 
that the sapogenins obtained from soybean saponin by acid 
hydrolysis were triterpenoid alcohols, genetically related to 
one another and to many similar sapogenins belonging to 
the hederagenin series. Address: Pharmaceutical Institute, 
Imperial Univ. of Tokyo, Japan (Aus dem Pharmazeutischen 
Institut der Kaiserlichen Universitaet Tokyo, Japan).

2647. Rokusho, B.; Tanaka, R.; Miyahara, C. 1937. 
Gurutamin-san no seizô ni kansuru kenkyû. I. [Preparation of 
glutamic acid. The condition of acid hydrolysis of alcohol-
extracted soybean cake (Soyalex)]. Nippon Nogeikagaku 
Kaishi (J. of the Agricultural Chemical Society of Japan) 
13(1):916-22. Oct. (Chem. Abst. 32:1245). [Jap]

2648. Rokusho, B.; Tanaka, R.; Miyahara, C. 1937. 
Gurutamin-san no seizô ni kansuru kenkyû. II. [Preparation 
of glutamic acid. II]. Nippon Nogeikagaku Kaishi (J. of the 
Agricultural Chemical Society of Japan) 13(1):923-35. Oct. 
(Chem. Abst. 32:1245). [Jap]

2649. Rokusho, B.; Tanaka, R.; Miyahara, C. 1937. 
Gurutamin-san no seizô ni kansuru kenkyû. III. [Preparation 
of glutamic acid. III]. Nippon Nogeikagaku Kaishi (J. of the 
Agricultural Chemical Society of Japan) 13(1):936-43. Oct. 
(Chem. Abst. 32:1245). [Jap]

2650. Rokusho, B.; Tanaka, R.; Miyahara, C. 1937. 
Gurutamin-san no seizô ni kansuru kenkyû. IV. [Preparation 
of glutamic acid. IV]. Nippon Nogeikagaku Kaishi (J. of the 
Agricultural Chemical Society of Japan) 13(10):944-53. Oct. 
(Chem. Abst. 32:1245). [Jap]

2651. Salgues, René. 1937. Étude agronomique et chimique 
de quelques Sojas cultivées en France [Agronomic and 
chemical studies on some varieties of soybeans grown in 
France]. Revue de Botanique Appliquee & d’Agriculture 
Tropicale 17(194):724-37. Oct. [1 ref. Fre]
• Summary: The author has conducted soybean trials with 
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various varieties since 1921 in the region of Brignoles, 
France. Some of the best studies on soya in France have 
been written by Mlle. Marie-Thérese François, Professor at 
the Faculty at Nancy, France. They appeared during 1935-
36 in the Actes et Compte-rendus de l’Association Colonies 
Sciences. A table gives statistics for the world’s principal 
countries importing and exporting soybeans and soy oil, 
during 1925-29, 1932, 1933, and 1934.
 Details are given on soybean trials conducted in the 
region of Brignoles. Eleven varieties were grown, obtained 
from various locations. For each variety is given: Variety 
names or numbers. Germination percentage. Density. Weight 
of 100 seeds. Plant habit. Flowering (usually none). The date 
obtained, varietal names, and seed weights, when given, 
are shown in parentheses. The locations are: 1. Botanical 
Garden of Eala, Belgian Congo (3 numbered varieties; 100 
seeds weigh 28.6, 27.9, and 31.4 gm). 2. Botanic Gardens, 
Peradeniya, Ceylon (23.5 gm). 3. State Botanical Garden, 
Buitenzorg, Java (2 numbered varieties; 29.1 and 15.5 gm). 
4. Botanic Gardens, Singapore, Straits Settlements [incl. 
Malaya] (22.3 gm). 5. Botanic Gardens, Sibpur, Calcutta, 
British India (22.3 gm). 6. Agricultural Service, Beirut, 
Lebanon (Service de l’Agriculture, Beyrouth; Etat du 
Grand Liban) (1924; 35.6 gm). 7. Botanical Garden, Tabor, 
Czechoslovakia (1924; 18.4 gm). 8. Technische Hoogeschool 
Culturtuin voor Technische Gewassen, Delft, Netherlands 
(4 varieties–alba 34.3 gm, nigra 26.5 gm, ochroleuca 23.8 
gm, Sangora 21.2 gm). 9. Bureau of Plant Industry, USDA, 
Washington, DC, USA (2 varieties–alba 27.8 gm, nigra 
24.3 gm). 10. College of Agriculture, Univ. of Wisconsin, 
Madison, Wisconsin, USA (3 varieties–Mandarin 54 23.6 
gm, Manchu Ped. 3 19.6 gm, Ito San 57 27.3 gm). 11. Dr. 
Trabut, then Pr. Maire, Direction du Service Botanique, 
Algers, Algeria (4 or 5 varieties–Haberlandt 1929 19.8 gm, 
Black No. 6 (black eye) 23.7 gm, Précoce 1 1922 23.9 gm, 
Mamouth [Mammoth] 26.7 gm.).
 An analysis of the chemical composition of the seeds 
of most of these varieties is given on p. 722, and a detailed 
analysis of the oil of six varieties is given on p. 733.
 Details on large scale cultivation of 11 other varieties of 
soybeans at Vaucluse are also given (p. 734-36). The variety 
names (in French) are: Jaune de Pologne, Soja brun, Soja 
saumon, Mandarin, Hato tacheté noir, Vert monstre, Hato 
noir, Tokyo noir, Sun Yat Sen, Mandchou [Manchu], 206 
vert. For each is given: Color of the seeds, color of the pods, 
density, yield in 100 liters per hectare, yield in kg/ha (ranged 
from a high of 2,870 for Hato tacheté noir to a low of 1,530 
for Soja brun). weight of 1000 seeds in grams, number of 
seeds per kg, seeding rate (kg/ha), number of times the seeds 
were harvested.
 A fi nal section on soymilk gives the composition of 
soymilk made by the author from 5 varieties of soybeans.
 Note: This is the earliest document seen (Dec. 
2007) concerning soybeans in Lebanon, and (probably) 

the cultivation of soybeans in Lebanon. This document 
contains the earliest date seen for soybeans in Lebanon, or 
the cultivation of soybeans in Lebanon (1924, probably). 
The source of these soybeans is unknown. Large green 
soybean seeds were sent from Beirut to France in 1924. 
Address: Fondation Salgues de Brignoles (France) pour le 
developpement des sciences biologiques.

2652. Swaminathan, M. 1937. The relative value of the 
proteins of certain foodstuffs in nutrition. IV. Supplementary 
values: Studied by (A) the balance sheet method using adult 
rats, and (B) the growth method, using young rats. Indian J. 
of Medical Research 25(2):399-426. Oct. [13 ref]
• Summary: “Since the biological value of protein largely 
depends on its amino acid composition, the proteins of two 
or more foodstuffs may be able to supply one another’s 
defi ciencies, so that a mixture containing equal quantities of 
two proteins may have a higher value than the arithmetical 
mean of their individual biological values. The total protein 
in an ordinary diet consists of a mixture of proteins of both 
vegetable and animal origin.” This is a “study of the effect 
of various proteins in supplementing each other.” Particular 
attention will be given to “supplementary relations between 
the proteins of rice and those of other common foods.”
 “Only a few investigations of the supplementary 
relations between proteins have been made by the nitrogen 
balance-sheet method. McCay (1912) worked out the ‘co-
effi cient of absorption’ of the mixed proteins in various 
Indian diets.” However he did not include soya bean 
proteins. “Mitchell (1924) and Mitchell and Carman (1926) 
demonstrated that the proteins of milk supplement those of 
maize, and that a supplementary relationship exists between 
the proteins of white fl our and those of milk, eggs, veal, and 
beef. Adolph and Cheng (1935) studied the supplementary 
relationship between the proteins of certain cereals and 
pulses, viz., wheat, maize, millet, soya bean, cow pea, and 
kaoliang by the nitrogen balance-sheet method.”
 Table 1 shows the moisture and ‘crude protein’ content 
of the foodstuffs used in this experiment. The soya bean 
(Glycine hispida) had the highest ‘crude protein’ content (N 
x 6.25): 40.40%. The next highest was skim milk powder: 
38.04%.
 In the “Discussion,” Group I is “Proteins from mixtures 
of two foodstuffs. The six mixtures [fed to rats, not humans] 
and the biological value of their proteins (in descending 
order of BV) are: Rice and skimmed milk powder 80. Rice 
and red gram 76. Rice and soya bean 68. Rice and Bengal 
gram 66. Rice and black gram 61. Rice and green gram 56.
 Group II is “Proteins from mixtures of three foodstuffs.” 
“It was found that the proteins contained in the mixture of 
rice, red gram, and skimmed milk powder had the highest 
biological value (BV) (90). Next in order of merit came the 
proteins of rice, soya bean, and skimmed milk powder... 
(86).”
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 Figure 1 is a graph showing the average increase in 
weight of groups of rats receiving proteins from mixtures of 
two foodstuffs (including soya). Figure 2 is a graph showing 
the average increase in weight of groups of rats receiving 
proteins from mixtures of three foodstuffs (incl. soya).
 Table 7 (p. 425) gives “Values for maintenance and for 
‘growth and maintenance’ compared” for Groups I and II. 
So, for example, in Group I, a diet of raw milled rice and 
soya bean need a BV of 68 for maintenance only, but a BV 
of 1.13 for maintenance and growth measured by the growth 
of rats for 8 weeks.
 Conclusions: Relatively small quantities of animal 
proteins (e.g. milk protein) will raise the biological value 
of proteins of a diet based on rice and other vegetable 
foods–because the animal proteins supplement the vegetable 
proteins. Moreover: “The mixture of proteins contained in 
a suitable diet of solely vegetable origin may be of high 
biological value” (p. 425). Address: Nutrition Research 
Laboratories, IRFA, Coonoor, S. India.

2653. Radcliffe Soya Products. 1937. Soya foods sweep 
America (Ad). Health News (Hollywood, California). Nov. 5.
• Summary: In a large white circle: “Radcliffe’s 38 assorted 
soya alkaline foods. Also diabetic foods.” In bold white 
letters on a black background: “Radcliffe’s Malted Soya 
Milk. Also: 100% Soya Beverage–Just like breakfast coffee. 
Natural Soya Butter–Soya Milk. Write for catalogue.”
 Note: This is the earliest English-language document 
seen (Sept. 2011) with the term “Soya foods” in the title. 
Address: 146 Fillmore St., San Francisco, California.

2654. Gray, George Douglas. 1937. Brown bread versus 
white (Letter to the editor). British Medical Journal ii:996-
97. Nov. 13.
• Summary: The writer acknowledges the nutritional 
defi ciencies of white bread then goes on to state: “May I 
enter a plea for closer consideration of the benefi ts which can 
be gained from adding 20 per cent. fl our milled form soya 
beans to 80 per cent. wheat fl our? This mixture possesses all 
the physiological characteristics of dark whole-meal fl our, 
and bread made from it surpasses the nutritive value of bread 
made from whole wheat as well as being more palatable and 
tasty. These qualities are due to the large amount of soya 
protein (glycinin), which is a complete protein containing 
all the essential amino-acids necessary for the building up 
of proteins of the human organism. In the above proportions 
of soya fl our with white fl our the protein of ordinary bread 
is increased by over 60 per cent.” Soy fl our is also a good 
source of vitamins A and B, and of lecithin.
 “The ash of soya is alkaline while that of cereals is acid; 
the ash is rich in phosphorus, calcium, and magnesium. 
Because of this alkaline value, soya fl our is especially useful 
in combating the fatigue of muscular exertion, and herein lies 
the Oriental’s ability to do a long day’s work at low cost. The 

yield of protein pound for pound is more than twice that of 
beefsteak; four times that of eggs, wheat, and cereals; twice 
that of lima beans; and twelve times that of milk.
 “The soya fl our most commonly used in England is 
made in accordance with the formula of Professor Berczeller 
of Vienna [Austria]... The widespread use of soya food in 
Japan and China down the ages, and the example of other 
countries that consume it in annually increasing quantity, are 
factors that should lead us to a better appreciation of the high 
nutritional qualities of this legume.” Address: Edinburgh 
[Scotland; M.D., Scotch physician].

2655. Hilditch, Thomas Percy; Pedelty, William Hopper. 
1937. The component fatty acids of the phosphatides of soya 
bean and rape seeds. Biochemical Journal 31(11):1964-72. 
Nov. [22 ref]
• Summary: This paper begins: “The fatty acids present in 
combination in phosphatides from the vegetable kingdom 
have received less notice hitherto than those from animal 
sources.” The authors divide soya bean phosphatides into 
alcohol-insoluble and alcohol-soluble. Table IX (p. 1971) 
shows the component fatty acids of soya bean and rape 
seed glycerides and phosphatides (mol. %). Those present 
in soya bean phosphatides are palmitic, stearic, arachidic, 
hexadecenoic, oleic, linoleic (by far the most abundant), and 
linolenic. Address: Dep. of Industrial Chemistry, Univ. of 
Liverpool.

2656. Kraybill, H.R.; Smith, R.L.; Walter, E.D. 1937. The 
isolation of sucrose from soybeans. J. of the American 
Chemical Society 59(11):2470-71. Nov. [6 ref]
• Summary: Represents an excellent beginning of an 
intensive study of the carbohydrates in the soybean. In this 
work these investigators have:
 1. Separated sucrose as a chemically pure compound and 
identifi ed it as such by determinations of refractive index.
 2. Developed two workable methods for the isolation of 
sucrose from soybean oil meal.
 3. Employed their developed processes on a larger than 
“test tube” scale to recover sizable quantities of crystalline 
pure sucrose. Address: Dep. of Agricultural Chemistry, 
Purdue Univ. Agric. Exp. Station and U.S. Regional Soybean 
Industrial Products Lab.

2657. Product Name:  Radcliffe’s Soya Milk [Malted, or 
Plain].
Manufacturer’s Name:  Radcliffe Soya Products.
Manufacturer’s Address:  146 Fillmore St., San Francisco, 
California.
Date of Introduction:  1937 November.
New Product–Documentation:  Ad in Health News 
(Hollywood, California). 1937. Nov. 5. “Soya Foods Sweep 
America. Radcliffe’s 38 Assorted Soya Alkaline Foods. Also 
Diabetic Foods.” “Malted Soya Milk... Soya Milk.”
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 Ad in House of Better Living Catalog. 1938. March. p. 
21. Similar to ad above.

2658. Product Name:  Radcliffe’s 100% Soya Beverage 
(Coffee Substitute). Renamed Soya Beverage, Coffee by 
1940.
Manufacturer’s Name:  Radcliffe Soya Products.
Manufacturer’s Address:  146 Fillmore St., San Francisco, 
California.
Date of Introduction:  1937 November.
New Product–Documentation:  Ad in Health News 
(Hollywood, California). 1937. Nov. 5. “Soya Foods Sweep 
America. Radcliffe’s 38 Assorted Soya Alkaline Foods. Also 
Diabetic Foods.” “100% Soya Beverage. Just like breakfast 
coffee. Natural.”
 Ad in House of Better Living Catalog. 1938. March. p. 
21-22. Similar to ad above. 1 lb pkg. for $0.35. Rosenberg’s 
Original Health Food Store. 1940. Catalog of Health Foods... 
p. 52. “Radcliffe’s Famous Soya Products: 1 lb. $0.35.”

2659. Product Name:  Radcliffe’s Soya Butter (Soynut 
Butter; Resembles Peanut Butter).
Manufacturer’s Name:  Radcliffe Soya Products.
Manufacturer’s Address:  146 Fillmore St., San Francisco, 
California.
Date of Introduction:  1937 November.
New Product–Documentation:  Ad in Health News 
(Hollywood, California). 1937. Nov. 5. “Soya Foods Sweep 
America. Radcliffe’s 38 Assorted Soya Alkaline Foods. Also 
Diabetic Foods.” “Soya Butter.”
 Ad in House of Better Living Catalog. 1938. March. p. 
21. Similar to ad above.

2660. Coombes, A.I.; Elvehjem, C.A.; Phillips, P.H.; Hart, 
E.B. 1937. What’s new in farm science? Soybean oil 
prevents one type of chick paralysis. Wisconsin Agricultural 
Experiment Station, Bulletin No. 439. Dec. p. 8. [1 ref]
• Summary: “A form of chick paralysis called 
encephalomalacia has been troublesome in some poultry 
fl ocks, particularly in the eastern part of the United States. It 
comes on suddenly, often producing severe paralysis in birds 
that looked normal a few hours before.
 “The fi rst sign of the disease usually is a sort of 
nervousness, refl ected in quick movements when the chicks 
are disturbed. Soon the affl icted birds sit on their hocks and 
move backwards by pushing with their feet, their actions 
being such that they are often called ‘crazy chicks.’ When 
held near some object, they promptly push against it. After 
they become exhausted they often lie on their sides, still 
pushing with their feet.
 “This disease is brought on by lack of some unknown 
nutritive factor in the ration. That soybean oil furnishes 
excellent protection against the disorder has been shown in 
studies by A.I. Coombes, C.A. Elvehjem, P.H. Phillips, and 

E.B. Hart (Agr. Chemistry). These workers have not found 
cottonseed oil to be benefi cial.
 “It is clear that encephalomalacia differs from slipped 
tendon and vitamin B4 defi ciency. There is a tendency 
for vitamin A defi ciency to mask the symptoms of 
encephalomalacia.
 “In the past, investigators have had diffi culty in bringing 
this disease about uniformly in experimental fl ocks, so 
as to facilitate study of the disorder. On a synthetic ration 
now used at this Station, about 80% of the chicks usually 
succumb. This ration, known as No. 440, consists of 
reprecipitated casein, 14 parts; crude casein, 62; brewers’ 
yeast, 2; cod liver oil, 2; salts, 5; dried whole beef kidney, 
5; dried whole beef liver, 5; cottonseed oil, 5. To avoid 
any possibility of vitamin A shortage, additional amounts 
of this vitamin have been added to the ration by feeding 
10 milligrams oleum percomphorum or 0.2 milligrams 
carotene.”

2661. Gutierrez, Marciano. 1937. Soybean milk, the poor 
man’s milk: A close approximation to natural milk can be 
easily prepared from soybeans. Agricultural and Industrial 
Monthly (Manila) 5(3):3, 17, 37. Dec. [Eng]
• Summary: Contents: Introduction. Food value. How to 
prepare soybean “milk.” Extensively used in China and 
Japan. Composition.
 “That milk can be made from beans seems incredible. 
It sounds like one of Ripley’s ‘believe-it-or-nots.’ But it is 
true. From the soybean an artifi cial ‘milk’ which is a close 
approximation of natural milk can be easily prepared and at 
very little cost.
 “It seems that in the Philippines very little is known 
about the soybean, aptly called by some the ‘wonder bean,’ 
when for centuries it has played an important part in the diet 
of the teeming millions of China.”
 Dr. Roxas, chief of the technical staff of the National 
Development Company, states that the soybean can be grown 
in all parts of the Philippines.” As an added incentive, one 
should consider that annual importation of soybeans to the 
Philippines far exceeds domestic production.
 Photos show: (1) Trays of soybeans, ground soaked 
beans, bean residue [okara]. (2) All implements used in the 
preparation of soybean “milk” at the U.P. School of Hygiene 
and Public Health in Manila, plus a bottle fi lled with soybean 
“milk” to the left of the hand-turned stone mill. Address: 
Ph.C., M.D., School of Hygiene and Public Health, Univ. of 
the Philippines.

2662. Hayward, J.W. 1937. The nutritive value of soybean 
oil meal prepared by the different methods of oil extraction. 
Oil and Soap 14(12):317-21. Dec. [16 ref]
• Summary: A review of the literature. Address: Dep. 
of Nutritional Research, Archer-Daniels-Midland Co., 
Minneapolis, Minnesota.
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2663. Nature’s Path to Health (Melbourne, Australia). 1937. 
Nutrition: Bernard Shaw, Gandhi, Henry Ford advocate soy 
beans and vegetarianism. Nov/Dec. p. 13-14.
• Summary: “In a recent visit to this country, Bernard Shaw 
was observed drinking a glass of milk. When questioned why 
he used milk, since he opposed exploitation of cows, Shaw 
replied that it was not cow’s milk he used, but Soybean Milk. 
Bernard Shaw has been a vegetarian for a long time and has 
lately become interested in the Soybean.
 “Gandhi becomes a champion of soybean–Abandoning 
his famous goat-milk, Gandhi, who is also a vegetarian, 
has become an advocate of soybean milk. Gandhi is a great 
believer in the soya bean. He thinks that soya milk will 
eventually replace the dairy product.” A long article about 
the soya bean published in a recent issue of Harijan is 
quoted.
 “Ford predicts vegetarian world. Dearborn, Michigan–
Henry Ford, billionaire, automobile maker, has visioned 
a future world without ham sandwiches, juicy steaks, and 
chicken dinners, but with a worthy substitute produced by 
science from grains and vegetables... Ford is now 73 and is 
in excellent health.”
 “In a recent interview with newspaper men, Ford 
predicted: ‘The farm animal will go, but the farm will 
become larger. The horse is dying out through the increased 
use of machines. The cow is losing its economic importance 
through the great advances in chemistry. The farmer of the 
future will grow vegetable foods instead of livestock.’
 “According to Dr. Kellogg, a vegetarian diet is not 
new to Mr. Ford. For many years he has been practically a 
vegetarian. He owes to a vegetarian diet the health and vigor 
necessary to conduct successfully the gigantic industries his 
remarkable genius has created.
 “Henry Ford, looking into the future, sees that the use 
of meat will have to be abandoned for economic reasons.” 
Address: Australia.

2664. Wisconsin Agricultural Experiment Station, Bulletin. 
1937. What’s new in farm science. No. 439. 96 p. Dec. See 
p. 8, 21-22, 56. [3 ref]
• Summary: This bulletin contains many separate farm 
science items based on original research in Wisconsin. Three 
of them are related to soybeans.
 Page 8: “Soybean oil prevents one type of 
chick paralysis.” “A form of chick paralysis called 
encephalomalacia has been troublesome in some poultry 
fl ocks, particularly in the eastern part of the United States. It 
comes on suddenly, often producing severe paralysis in birds 
that looked normal a few hours before.”
 “This disease is brought on by lack of some unknown 
nutritive factor in the ration. That soybean oil furnishes 
excellent protection against the disorder has been shown in 
studies by A.I. Coombes, C.A. Elvehjem, P.H. Phillips, and 

E.B. Hart (Agr. Chemistry). These workers have not found 
cottonseed oil to be benefi cial.”
 Pages 21-22. “Oven roasting of soybeans improves their 
food value.” “In the Orient, soybeans have served as human 
food for thousands of years. Quite recently they have come 
into popularity for the same purpose in this country.
 “The principal advantages of soybeans are these: they 
may be an economical food; they are of value in diets of 
diabetic patients, because they contain little sugar, they may 
be consumed by persons who are sensitive to wheat fl our; 
soybean milk is useful for some infants who cannot take 
ordinary milk; they are less fattening than most foods; and 
when roasted they have a fl avor (like that of peanuts) which 
lends variety to everyday menus.
 “Because soybeans have good possibilities in home 
cookery, the Home Economics department at this Station 
has conducted research on this subject for a decade, and two 
years ago published a circular of recipes entitled Soybean 
Dishes New and Old. One question that has remained 
something of a puzzle up to the present time is what effect 
oven roasting has on the nutritive value of soybeans. It is 
agreed that the proteins in raw soybeans are not well utilized, 
and that boiling or autoclaving makes them more nutritious; 
but reports have been confl icting regarding the effects of 
various degrees of dry heat.
 “As the result of trials conducted by Home Economics 
workers at this Station during the past year, it appears that 
roasting at 300ºF. for 30 minutes has even more benefi cial 
effects than autoclaving at 17 lbs. pressure for 90 minutes. 
The investigation was made by Helen Parsons, Doris 
Johnson, Abby Marlatt, and Violet Rohrer.
 “The effects of various treatments on soybeans were 
measured by recording the growth of rats on rations 
containing 18% protein from Manchu soybeans under these 
conditions: (1) raw; (2) roasted dry in a gas oven, and (3) 
in an electric oven; and (4) autoclaved. In order that the 
experimental animals would be comparable, male litter mates 
were distributed throughout the four group All lots were 
given the same amount of feed.
 “It was learned that while autoclaved soybeans brought 
about 30% better growth than raw beans, those roasted in gas 
and electric ovens effected 45% better growth.
 “These trials have indicated that heat treatment, in 
spite of its proven benefi cial effect in making the proteins 
digestible, has one disadvantage in that it destroys part of 
the vitamin B1 in soybeans. Further studies are now under 
way to learn how roasting in gas and electric ovens compares 
with autoclaving in the rate at which these methods bring 
about destruction of the vitamin.”
 Page 56: “Do soybean nodules show whether the 
bacteria are effective?” “Good strains of soybean bacteria 
tend to produce a relatively small number of large nodules on 
or near the tap root, just below the soil surface.
 “On the other hand, a poor strain of bacteria has been 
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found to produce many small nodules over the entire root 
system.
 “Strangely enough, not only the number, but the total 
weight and volume of nodules resulting from a poor strain 
were greater than was the case with an effective type of 
bacteria.
 “These fi ndings by E.W. Ruf and W.B. Sarles (Agr. 
Bacteriology) may be of help in determining by inspection 
whether soybean plants are infected with bacteria that are 
fully effective in taking nitrogen from the air.
 “Years ago it was thought that if legume plants had 
nodules of any kind on their roots, then they were performing 
satisfactorily their task of soil-building. This idea has now 
been exploded by the fi nding that a great many nodule 
forming strains of bacteria are not of much help, hence it is 
important to select good strains for inoculation purposes.” 
Address: Madison, Wisconsin.

2665. Choa, S. 1937. [Soybean meal extraction]. Chemistry 
(China) 4:136-42. *
• Summary: Carbohydrate removal can be achieved at a 
controlled pH by over-night extraction with a hydrochloric 
acid solution.

2666. H.L. a W.B. 1937. Zlevnime pestovanim soje 
narodni vyzivu? [Can cultivating soybeans provide national 
nourishment more economically?]. Zlin. [Cze]*
Address: Czechoslovakia.

2667. Narodni Politika (National Politics). 1937. Sojove 
boby zakladem vyzivy [Soybeans: a nutrition basis]. 6(22). 
[Cze]*
Address: Czechoslovakia.

2668. Zaporoacev, N.S. 1937. Soja v dietetice [Soya in 
dietetics]. Aeskulapova Zahrada (Aesculap’s Garden). [Cze]*
Address: Czechoslovakia.

2669. Zaporozcev, N.S. 1937. Zasady vyzivy a soja 
[Nourishment rules and soy]. Milynar (Miller). [Cze]*
Address: Czechoslovakia.

2670. Abbott, George Knapp. 1937. High blood pressure: 
And degenerative diseases of the heart, blood vessels, and 
kidneys. 2nd ed. Takoma Park, Washington, DC, Peekskill, 
New York, and South Bend, Indiana: Review and Herald 
Publishing Assoc. 205 p. Illust. No index. 20 cm. [50+ ref]
• Summary: This book, by a Seventh-day Adventist 
physician, is an expanded version of the original 1927 
edition. It is “the outgrowth of 34 years of medical and 
surgical practice,–institutional, where high blood pressure 
and degenerative diseases have been an ever-present 
problem...” The information about the soy bean and its use in 
rabbit feeding experiments is the same as in the 1927 edition. 

Address: A.B., M.D., F.A.C.S. [Former Medical Director of 
the Washington Sanitarium and Hospital, Washington, DC].

2671. Belozerskii, A.N.; Kornev, I.S. 1937. [Comparative 
study of phosphatides of the embryos and cotyledons of 
soybeans]. Biokhimiya (Biochemistry, Moscow) 2:894-901. 
(Chem. Abst. 32:7957). [6 ref. Rus; ger]
• Summary: The embryos contain 3.15% and the cotyledons 
2.1% of phosphatides, consisting of cephalin and lecithins. 
When hydrolyzed, the lecithins yield oleic, linoleic and 
linolenic acids. The last two fatty acids are present in greater 
amounts in lecithin from the cotyledons than lecithin from 
the embryo. Address: Lab. of Plant Biochemistry, State 
University, Moscow, USSR.

2672. Bordas, Jean. 1937. Le soja et son rôle alimentaire 
[The soybean and its role as a food]. Paris: Hermann & Cie. 
36 p. 24 cm. Series: Actualités Scientifi ques et Industrielles, 
No. 557. [24 ref. Fre]
• Summary: Contents: Introduction. 1. Botanical 
characteristics and principal varieties. 2. Chemical 
composition of soya. 3. Alimentary physiology and the 
nutritional uses of soya: Seeds (energy value, protein, 
vitamins, use as a milk substitute), forage. 4. Different 
uses of soya: Agricultural, industrial (oil, casein, sterol), 
as human food (sprouts, tofu, fermented tofu, shoyu, miso, 
tuong of Annam, roasted soy coffee, soy bread for diabetics, 
the future of soya). 5. The economics of soya: Production, 
imports, exports. Conclusions. Address: Director, Station 
d’Agronomie et de Pathologie vegetale d’Avignon, France.

2673. Bowes, Anna DePlanter; Church, Charles Frederick. 
comp. 1937. Food values of portions commonly served. 1st 
ed. Philadelphia, Pennsylvania: Kopy Komposers. 12 leaves. 
25 cm. No index. [14 ref]
• Summary: The Foreword begins: “The purpose of this 
book is to authoritative data on the nutritional values of 
foods in a form for quick and easy reference.”
 By 1980, this book was in its 13th edition, and titled 
Bowes and Church’s Food Values of Portions Commonly 
Used.
 Note: Soy is not mentioned in this 1937 (1st) edition. 
Address: 1. M.A. Director, Nutrition Education, Philadelphia 
Child Health Society. Instructor in Nutrition, Schools of 
Education and Dentistry, Univ. of Pennsylvania; 2. M.D., 
M.S., Associate in Pediatrics, School of Medicine, Univ. of 
Pennsylvania. Director of Research, Rockefeller Nutrition 
Fund, Children’s Hospital of Philadelphia.

2674. Descartes de Garcia Paula, Ruben. 1937. A soja 
como materia prima para industria [The soybean as a raw 
material for industry]. Rio de Janeiro, Brazil: Instituto 
Nacional de Technologia (Ministerio do Trabalho, Industria e 
Commercio). 21 p. 24 cm. [4 ref. Por; fre]
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• Summary: Contents: Introduction. Names of the soybean in 
different languages. Table showing production of soybeans 
in leading countries: Manchuria, China, Japan and Korea, 
United States, Russia, Netherlands Indies. Chemical 
composition of soybeans in China and Japan, Russia, 
Hungary, England, and USA (tables {p. 9-11} showing 
chemical composition, based on research in USA and 
Brazil); for each variety is given the percentage composition 
of water, oil, protein (proteinas), carbohydrates, cellulose, 
and ash. Analyses of 7 soybean varieties (made in the USA 
by USDA): Austin, Ito San, Kingston, Mammoth, Guelph, 
Medium Yellow, Samarow. Analysis of 11 varieties grown in 
Sao Paulo, Brazil: Peking, Wilson Five, Minsoy, Dunfi eld, 
Mandarin, Haberlandt, Virginia, Habaro, Dixie, Mammoth 
Yellow. Analysis of 6 varieties grown in Parana (Aksarben, 
Edano, Hermann, Mammoth Yellow, Mammoth Brown).
 Brief studies of the chief soybean products: oil (oleo), 
cake (torta, residuo proveniente da extracçao do oleo), fl our 
(farinha de soja), lecithin (lecithina), and casein (caseina 
de soja). List of potential industrial products. List of food 
products. French summary.
 Highlights the importance of the soybean in the general 
economy and especially as a raw material for industry. The 
possibilities of the crop for Brazil are considered.
 Note 1. This is the earliest Portuguese-language 
document seen (Sept. 2016) that mentions soy oil, which it 
calls oleo.
 Note 2. This is the earliest Portuguese-language 
document seen (Dec. 2020) that uses the term caseina de 
soja or the word proteinas to refer to protein in connection 
with soybeans.
 Note 3. This is the earliest Portuguese-language 
document seen (Feb. 2016) that mentions lecithin in 
connection with soybeans.
 Note 4. This is the earliest Portuguese-language 
document seen (Sept. 2016) that uses the word torta to refer 
to soybean cake. Address: Rio de Janeiro, Brazil.

2675. Dieckmann-Heimburg, Adolf. 1937. Die Deutsche 
Sojabohne: Ihre Bedeutung fuer die Volkswirtschaft, 
Ernaehrung, und die Landwirtschaft [The German soybean: 
Its signifi cance for political economy, nutrition, and 
agriculture]. Berlin: Reichsnaerstand Verlags. 59 p. Illust. No 
index. 23 cm. [14 ref. Ger]
• Summary: Foreword. 1. The German supply situation. 2. 
The healthy diet of man and his actual food. 3. The soybean 
as a supplier of protein and fat in Germany’s struggle for 
food freedom. 4. The cultivation of soybeans in Germany. 5. 
New ways of food security and nutrition.
 Photos show: (1) Mature soybean plants growing in a 
fi eld (p. 25). (2) Different growth patterns of the soybean 
plant: early ripening, middle ripening, middle to late ripening 
(2 views). From the archives of Hansa-Muehle A.-G., 
Hamburg (p. 34). (3) Two more examples of the differing 

growth patterns of the soybean. Also from Hansa-Muehle 
(p. 35). (4) Part of a soybean plant, showing leaves and 
fl owers, Also from Hansa-Nuehle (p. 36). (5) Roots of an 
uprooted soybean plant with nitrogen-gathering root nodules; 
inoculated with Radicin. From the archives of the Radicin 
Institute, Westerade. Natural size (p. 39).
 (6) A stand of soybeans at the beginning of July (p. 40). 
(7) A fi eld of soybeans shortly before the time of blooming, 
From Hansa-Muehle (p. 42). (8) A soybean breeder assessing 
plants in a fi eld. From the archives on soybean breeding 
of Adolf Dieckmann-Heimburg (p. 44). (9) Elite soybean 
variety #1082 in the breeding nursery of Adolf Dieckmann-
Heimburg (p. 45). (10) A man in a fi eld of soybeans 
manually harvesting some early maturing varieties. From 
Adolf Dieckmann-Heimburg (p. 47). (11) A fi eld of ripe 
soybean plants (p. 48). Address: Heimburg-Harz, Germany.

2676. Donath, W.F. 1937. “Menu” de la population indegène 
aux Indes Néerlandaises [“Menu” of the indigenous 
population of the Dutch East Indies]. La Science de 
l’Alimentation 1937. p. 1-13. [10 ref. Fre]
• Summary: The writer recommends the intensifi cation 
of the planting of soybeans (kedele; graine de soya). The 
area occupied by this plant, solely in Java and Madura, has 
increased in the past 5 years from 190,000 ha to 300,000 
ha per year. It is not necessary to insist that the increases 
in the production of a plant like the soybean, so rich in 
nutritive substances, and the preparation from this seed, of 
specifi cally indigenous foods such as tempeh (tempé kedele), 
a fermented food, has a favorable infl uence on the menu of 
the indigenous people, and the proteins of the soybean can 
perfectly complement the incomplete proteins of rice, as 
Johnson and Donath have shown (3).
 With the exception of those who eat some fi sh, the diets 
of most indigenous people in Java is almost exclusively 
vegetarian.
 In the regions where tempeh is consumed, this soybean 
cake is often added to sayur / sayour which, consumed 
with rice or maize, gives it (according to the composition) 
fl avors which are diverse and appreciated. A place named 
Koetowinangoen is mentioned as a place where tempeh is 
widely consumed. Address: Prof. of Chemistry, Faculty of 
Medicine, Batavia [today’s Jakarta, Indonesia].

2677. Fishbein, Morris. 1937. Your diet and your health. 
New York and London: McGraw-Hill Book Company, Inc. 
x + 298 p. See p. 51, 204. Index. 21 cm. Whittlesey House 
Health Series. See also 1967 ed.
• Summary: Chapter 7, “Protein,” contains two tables (p. 
51): (1) “Food rich in proteins: Beans (dried), cheese, crab, 
eels, eggs, fi sh, fi sh roe, gluten products, lentils (dried), 
lobster, meats, nuts, peanut butter, peas (dried), poultry 
shrimp, soy-bean products, wheat cereals. (2) “Food poor in 
proteins: Beans (string), cabbage family vegetables, carrots, 
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eggplant...”
 Chapter 19, “Milk and milk products,” contains a 
paragraph on soy-bean milk which states (p. 204): “Soy-bean 
milk is a product prepared from the soy bean. It seems to be 
a satisfactory food in the diet of invalids. It can be furnished 
at a reasonable price and is gaining importance in nutrition in 
this country. The soy bean, dried, provides [contains] 7½ per 
cent water, 33 per cent protein, 21 per cent fat, and 29.6 per 
cent carbohydrate. It provides 1,993 calories to the pound. 
This has also been used in the case of children who are 
sensitive to cow’s milk.”
 Chapter 26, “Conclusion” states (p. 253-54): “Perhaps 
the most signifi cant of all information offered in this 
volume is that concerning the protective foods: These are 
the substances like milk, fruits, vegetables, eggs, cod-liver 
oil, liver, lamb’s kidneys and similar substances which are 
essential in providing the diet with necessary vitamins and 
mineral salts.”
 Appendix B (p. 263) lists “Protein for building muscles 
and all tissues: Good protein foods: milk (all forms), 
cheese, eggs, meat (lean, all kinds), poultry (all kinds), fi sh, 
shellfi sh.”
 Note: Only animal proteins are included. Legumes 
(beans, peas, etc.) and nuts are not mentioned. Milk is listed 
fi rst, implying its believed superiority.
 Appendix C: “Approximate food value table. Showing 
percentage composition” (p. 264, 269-70). In this table the 
same categories appear as on page 263, however nuts are 
added here. Legumes are, again, not mentioned.
 Chapter 5, “Debunking diets” includes a section on 
vegetarianism as a cult diet (p. 27-30). He notes that many 
religions advocate some avoidance of meat. “Such avoidance 
of meat, of course, is entirely without scientifi c foundation.” 
Address: Editor, J. of the American Medical Assoc., Chicago, 
Illinois.

2678. Hill, Albert F. 1937. Economic botany; a textbook of 
useful plants and plant products. New York, NY: McGraw-
Hill Book Company, Inc. x + 592 p. Illust. (many photos). 
Index. 24 cm [157* ref]
• Summary: Chapter 9, “Fatty oils and waxes,” has two 
sections (p. 211, 216-17) on “Soybean oil” which is a 
semidrying oil. It notes that the soybean, “indigenous to 
Eastern Asia, and a food plant of paramount importance 
in that region, also yields a valuable oil which is extracted 
from the seeds (Fig. 89, B).” “In recent years soybeans have 
become a crop (Fig. 92) of major importance in American 
agriculture.”
 The next oil mentioned is sesame oil.
 Chapter 9, “Fatty oils and waxes” contains a table (p. 
227) titled “1935 imports of important fatty oils, waxes and 
saponins.” These imports are apparently to the USA. It is 
divided into fi ve sections:
 (1) “Oil seeds and other raw materials”: raw materials” 

in descending order of amount (million pounds): Flax 983.3. 
Copra 454.1. Sesame 146.3... Soybean 0.248.
 (2) “Inedible expressed oils” (million pounds): Coconut 
353.4. Palm nut 297.5. Tung 120.0... Soybean 14.24
 (3) Edible expressed oils: Cottonseed 166.6. Peanut 
80.72. Olive 70.78. Sunfl ower 37.05.
 (4) “Oil cake”: Soybean 107.4. Copra 103.7. Cottonseed 
59.7... Peanut 6.57. Thus, the main imports of soybeans are 
in the form of cake.
 Chapter 13, “The history and nature of food plants” has 
a 6-part table showing Alphonse de Candolle’s understanding 
of the antiquity of plants. The oldest plants are listed in table 
(A) “Old World species cultivated for over 4,000 years.” 
These include the soybean and 28 other plants.
 The section on the “Origin and distribution of food 
plants” states (p. 301) that the soybean originated in 
“Southeastern Asia.” Note: Since the 1970s it has generally 
been believed that the soybean originated in the eastern half 
of North China (Hymowitz 1970).
 Chapter 16, “Legumes and nuts” has a section on 
“Soybeans” (p. 357) which states:
 “The soybean is a native of Southeastern Asia, where 
over 1,000 varieties are grown.” Manchuria [now under 
Japanese control] is the leader in commercial production, 
followed by Korea, Japan, and the Dutch East Indies [today’s 
Indonesia]. The soybean is by far the most important legume 
in the “Far East, where soybeans are used everywhere in the 
daily diet of the natives to supplement rice.” Also mentioned 
are soybean sauce, the fl our, soybean milk, soybean sprouts 
and soybean oil, “an important drying oil.” Soybean 
production in the USA in 1935 was 43.63 million bu, of 
which 50% were grown in Illinois; the total is double the 
production of 1934.
 An appendix, “Systematic list of species discussed” 
includes under Leguminosae (p. 540): Glycine Soja (L.) 
Sieb. & Zucc. Glycine Max (L.) Merr. Soja Max (L.) Piper–
Soybean.
 Note: The author is a bit confused about the correct 
scientifi c name (Latin binomial) of the soybean. Address: 
Research Asst. in Economic Botany, Harvard Univ.

2679. Kale, F.S. 1937. Soya bean: Its value in dietetics, 
cultivation and uses. With 300 recipes. 2nd ed. Baroda State, 
India: Baroda State Press. xxx + 375 p. Illust. (35 leaves of 
plates, described in a separate record). Index. 22 cm. 2nd ed. 
1937. [66 ref]
• Summary: Contents: 1. Defi ciencies in the Indian diet and 
soya bean as a means to rectify them. 2. History of the origin 
and growth of soya bean: Derivation of the word soya bean, 
origin of soya bean, literature, primitive man and soya bean, 
name of the plant, home of soya bean and its expansion, 
varieties of soya bean, the culture of soya bean is very 
remote (It “has been the chief article of diet in China for over 
7,000 years.”), reference of soya bean in old Chinese records, 
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how and when soya bean became known to Europeans, soya 
bean in England (from 1890; J.L. North and Henry Ford), 
soya bean in France (from 1739), soya bean in Italy, soya 
bean in other countries of Europe, soya bean in United States 
of America, India and soya bean.
 3. The use of soya bean: Importance of soya bean, 
dietetic importance, industrial importance, agricultural 
importance (Russia, Mussolini in Italy), medical importance, 
soya bean is alkalising in its effect (“Soya bean milk as well 
as its fl our is used in foods for invalids and infants, like 
Nestle’s food”), longevity and soya bean.
 4. World trade in soya bean: Imports to Europe, 
production of soya bean in Manchuria (58% in North 
Manchuria), exports from Manchuria, oil and cake industry 
in Manchuria, soya bean production in Japan, in America, 
in Africa, in Australia, in Europe, in Java, in India, in 
other British possessions, estimate of world production 
of the soya bean, the desirability of the expansion of soya 
bean cultivation, imports and exports of soybeans, soya 
bean oil, and soya cake–1913-1927: Denmark, Holland, 
United States, Great Britain, Japan, France, Russia, China, 
Germany, Norway, Korea. Source: International Institute of 
Agriculture, Bureau of Statistics, 1921, p. 420-21. A table 
(p. 38) shows statistics for world production of soybeans “as 
estimated by the leading fi rm of London soya bean dealers” 
for various years from 1923 to 1929. This includes individual 
statistics each year for China [incl. Manchuria], Japan, and 
USA. The world totals in tons are: 3,095,000 (for 1923-25). 
3,397,000 (for 1926). 4,325,000 (for 1927). 6,000,000 (for 
1928), and 6,570,000 (for 1929; incl. China 5,250,000; Japan 
550,000; USA 250,000; Java & Dutch East Indies 120,000; 
Other Asiatic countries & Africa 400,000).
 5. Botany of the soya bean plant. 6. Classifi cation of 
soya bean. 7. Cultivation of soya bean. 8. Diseases and pests 
of soya bean. 9. Cultivation of soya bean in India. 10. The 
constituents of soya bean. 11. Soya bean milk. 12. Soya bean 
fl our. 13. Industrial uses of soya bean. 14. Enriching soil by 
addition of nitrogen and use of soya bean as fodder. 15. Food 
requirement of the human body. 16. European and American 
soya bean recipes. 17. Diabetic dishes, Mahatma Gandhi’s 
experiments at Magan Wadi and opinion of scientists on 
soya bean. 18. Chinese and Japanese soya bean dishes: 
Toffu [tofu] or soya bean curd: Digestibility, utilization, 
toffu khan, toffu nao [doufu nao], tze toffu (fried bean curd), 
chien chang toffu (thousand folds), hsiang khan, kori toffu 
(frozen toffu), preservation of toffu. Natto. Tokio natto and 
Kyoto natto etc. Hamanan natto [Hamanatto]. Yuba. Misso 
[miso]. Soya sauce. Soya bean confectionery. Roasted beans 
(Chinese).
 19. Indian soya bean dishes: Hindustani dishes, Moglai 
dishes, Gujarati dishes, Maharashtrian dishes, Bengali 
dishes, Goa dishes, Tanjore dishes. Appendixes. 1. Acreage 
of soya bean in Manchuria during the last 5 years. 2. Total 
fi gures of export during last 5 years. 3. Bibliography. 4. 

Some opinions about the fi rst edition of this book.
 The preface begins (p. iii): “This little book is written 
in response to innumerable inquiries I have had from time 
to time after the inauguration of the plantation ceremony of 
Soya Beans at the State Agricultural Experimental Station by 
H.H. the Maharaja Gaekwar of Baroda in November 1933.
 “A few months after this a food exhibition was held in 
Baroda where many Soya Bean dishes–Indian, European and 
Chinese–were exhibited. The leading papers and journals all 
over the country spoke in very glowing terms about the Soya 
Bean dishes that were exhibited... Later on at the request of 
Messrs. Mitsui Bussan Kaisha Ltd., a leading Japanese Firm 
in Bombay, a Soya Bean Exhibition and Restaurant were 
run in the Japanese village at the H.O.H. fete. So keen was 
the interest and enthusiasm evinced by the cosmopolitan 
public of Bombay that seats in the restaurant had to be 
reserved in advance. The presence of H.E. the Governor and 
Lady Brabourne and many Indian princes was an additional 
evidence of the ever growing popularity of the tasty Soya 
Bean dishes served there.
 “At the closing of the H.O.H. fete many prominent 
people of Bombay requested me to continue the restaurant 
at a convenient place in the city, and asked me to open soya-
bean milk centres for the children of the poor who could not 
afford to buy cow’s milk. Many were ready to fi nance any 
scheme that I would propose, but unfortunately my time was 
not my own as I had to attend to my duties in the State and 
could not take advantage of their generous offer.
 “The Departments of Agriculture of the various 
provinces of India as well as many Indian States asked me to 
supply them with literature regarding the cultivation and the 
uses of this most useful bean. The Department of Commerce 
and Industry of the Government of Bombay inquired if I 
could furnish them with information about the machinery for 
the extraction of Soya-bean milk. Letters of inquiries from 
private individuals kept pouring in daily from all parts of 
India. All this has induced me to undertake the preparation 
and the publication of this book...
 “From the number of experiments carried on in the 
Baroda territories and outside it, I feel sure that the Indian 
soil is most suitable for the cultivation of soya bean...
 “The leading thought of the day in India is, ‘Village 
uplift,’ and ‘Rural reconstruction.’
 “Baroda, 7th January 1936, F.S.K. (p. iv)
 “Preface to the Second Edition: I feel grateful to the 
public for having given such a hearty reception to the fi rst 
edition of my book. It is running into a second edition within 
a year...
 “Now, Soya Bean Bakeries and Restaurants have been 
started in the city of Bombay and in many other towns in 
India, and Soya Bean products are exhibited in almost all the 
exhibitions...
 “I feel highly thankful to His Highness the Maharaja 
of Baroda who gave me an opportunity last year of visiting 
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Russia, where I have seen that seven to ten per cent. of Soya 
Bean fl our was being added to the wheat fl our in order to 
enhance the nutritive value of the bread. The Soya Research 
Institute at Moscow is making researches into the nutritive, 
industrial and economical values of Soya Bean. I have seen 
there the actual working of the Soya-bean milk extracting 
plant. They make casein out of Soya-bean milk. Soya-bean 
cream is sold in the market.
 “I visited the dietetic clinics in England, France, 
Germany, Austria and other European countries, where 
doctors prescribe Soya Bean bread for diabetic patients. 
In Russia, rickets and consumption are treated by Soyolk 
extracted out of Soya Bean...
 “France is growing Soya Bean on côlt de jura [sic, Côte 
d’Azur, on the Mediterranean?]. In England, through the 
efforts of Mr. J.L. North, Soya Bean is realised as a fi eld crop 
for the last two years.
 “Paris, 3rd April 1937. F.S.K. (p. ix).”
 Note: author’s name is pronounced KAL-ay, not KAYL 
(rhymes with tail or sail). (Continued). Address: Food Survey 
Offi cer, Baroda State, India.

2680. Kale, F.S. 1937. Soya bean: Its value in dietetics, 
cultivation and uses. With 300 recipes. 2nd ed. Photos and 
illustrations (Continued–Document part II). Baroda State, 
India: Baroda State Press. xxx + 375 p. Illust. (35 leaves of 
plates). 22 cm. 2nd ed. 1937. [66 ref]
• Summary: Photos (mostly original) show: (1) “H.H. 
the Maharaja Gaekwar of Baroda the fi rst Indian Ruler 
to inaugurate the soya bean plantation ceremony in his 
State 24th November 1933” (frontispiece, facing the title 
page). (2) “Dedicated to my noble master, His Highness 
the Maharajah Sir Sayajirao Gaekwar, G.C.S.I., G.C.I.E., 
Farzande-Khas-e- Daulate-Englishia (p. 1). (3) Soya bean 
ready for shipment at port Dairen, South Manchuria (p. 28). 
(4) View of Dairen harbour with bags of soya bean ready for 
shipment (p. 30). (5) Transport of soya beans [on sleds] on 
the frozen Liao-ho River near New-chwang [Newchwang, 
later Yingkou], North Manchuria (p. 31). (6) The Maharaja 
of Baroda seated in a chair, lecturing on the dietetic and 
industrial importance of soya bean (p. 37). (7) The Indian 
method of interculturing; two bullocks in a fi eld (p. 80). 
(8) Bavabhai B. Patel, 65-year-old farmer interested in the 
cultivation of soya bean, in a fi eld of soya beans with two 
bullocks (p. 82). (9) A fi eld of soya beans grown [in 1934 
or 1935] by Hargovan Bavabhai Patel, of Achisara, Taluka 
Sinor, Baroda District; he has been awarded the fi rst prize 
for his good cultivation (p. 84). (10) A soya bean plant 
having more than 500 pods, fodder type variety grown at 
the Agricultural Experiment Station, Baroda (p. 86). (11) 
Poona fodder type green variety grown at the Agricultural 
Experiment Station, Baroda (p. 89). (12) Bags of soya bean 
seeds grown as Baroda State crop of 1935 (p. 91). (13) The 
luxuriant growth of the fodder type variety at the Baroda 

Agricultural Experiment Station (p. 103). (14) “The biggest 
soya bean milk factory at Moscow (Russia).” Four small 
photos show the plant at work, “Milking the earth” (p. 138). 
(15) “The author’s own child 3 months’ old fed on soya bean 
milk” (p. 144). (16) “Soya bean oil pressing mill worked by 
hydraulic power” (p. 158). (17) The Palace Bakery–”The 
fi rst soya bean Bakery in India” (p. 196). (18) “Mahatma 
Gandhi who uses soya bean at Maganwadi” (p. 251). (19) 
Many people seated at tables in the “Soya Bean Preparation 
Restaurant” at the H.O.H. Fete, Bombay (p. 278). (20) Many 
Indian men standing at the “Soya Bean Restaurant at the 
Rural Life Exhibition, Baroda, on the occasion of H.H.’s 
Diamond Jubilee, 7 Jan. 1936 (p. 332).
 Illustrations show: (1) “Shen-Nung. The Chinese 
emperor 2838 B.C. called ‘the heavenly farmer.’ He used to 
plant Soya bean every year with great ceremony” (p. 17). (2) 
A plant with branches showing the various ways in which 
the soya bean plants and seeds are used (p. 23). (3) Cartoon 
(from the American Medical Assoc. cartoon series) of a 
skeleton raising a glass of milk in one hand; he is standing 
behind a table on which is a bowl labeled “impure milk.” 
The caption: “’I drink to the death of the whole table’–the 
dangers of contaminated milk” (p. 132). Address: Paris, 
France; Formerly: Food Survey Offi cer, Baroda State, India.

2681. Kulhanek, K.; Masinmova, Bozena. 1937. Vyziva 
kojencu, batolat a starsich deti [Nourishment of sucklings, 
toddlers and older children]. Prague. [Cze]*
Address: Czechoslovakia.

2682. Mumford, H.W. 1937. A year’s progress in solving 
farm problems of Illinois. Illinois Agricultural Experiment 
Station, Annual Report 49:1-331. For the year ended June 30, 
1936.
• Summary: Soybeans are discussed in the following 
sections and pages: Soils and crop investigations: Soybeans 
are soil improvers if properly handled (p. 29-30; “Rising 
importance of the soybean in Illinois agriculture is indicated 
by the fat that more than 1,500,000 acres are now grown 
annually in the state.” Best results for soil improvement 
are secured when the entire crop is plowed under as green 
manure. “The soybean defi nitely improves the tilth of 
the soil. This tendency to loosen the soil makes it easy to 
prepare a seedbed). Long-time studies guide expansion in 
soybean crop (p. 30-31). Breeding may advance soybean 
crop still further (p. 31-33). Inoculation studies further 
growing of legumes (p. 33). Shrinkage of hay studied to 
improve handling methods (p. 47-48; includes soybean hay). 
Search for new crops and new outlets is continued (p. 64-65; 
“Studies on the utilization of soybean oil for paint purposes 
have been continued during the past year with gratifying 
results”).
 Livestock investigations: Further tests needed to 
evaluate protein supplements (p. 66-67; incl. old-process 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    1053

© Copyright Soyinfo Center 2021

soybean oil meal and tankage). Lespedeza and soybean hays 
put same gain on steers (p. 82-83). Soybeans much poorer 
than yellow corn in vitamin A (p. 83): “Proper utilization 
of the increasing production of soybeans in Illinois and 
surrounding states depends in no small measure on the 
evaluation of the beans as a food for man and livestock. 
Such an evaluation includes a study of the vitamin content 
of the beans. Continued studies in this fi eld by H.H. Mitchell 
and Jessie R. Beadles, Animal Nutrition, show that the Illini 
variety of soybeans, at least, is relatively poor in vitamin 
A and much poorer in this respect than yellow corn. The 
bean probably contains considerably less than one-tenth the 
concentration of vitamin A that is found in Reid Yellow Dent 
corn.”
 Soybean oil meal found good protein feed for chicks (p. 
120-21).
 Entomology investigations: Distillate, soybean oil aid in 
coddling moth control (p. 159-60). 
 Agricultural economics investigations: Part of increased 
soybean demand may be permanent (p. 188-91; A graph 
{Fig. 32} shows net U.S. soybean imports and domestic 
production {including the bean equivalent of oil} from 1912 
to 1936. The period from 1915 to 1921–during World War 
I–was an era of imports; the peak year was 1918. Domestic 
soybean production is shown as starting in 1922. The fi rst 
soybean exports were in 1932. 
 A bar chart {Fig. 33} shows “Factory consumption of 
soybean oil in the United States for various major purposes” 
from 1929 to 1936 estimate. The consumption rose rapidly 
after 1934. Edible products accounted for about 50% of 
the total, followed by {2} Miscellaneous inedible products, 
{3} Paint, varnish & printing ink, and {4} linoleum and 
oilcloth). Abnormal conditions back of 1935 soybean 
expansion (p. 191-92; The main two conditions were the 
more general distribution of soybeans in Illinois and the 
greater concentration in the heaviest producing areas). Costs 
of production rising with better farm prices (p. 193-94; Table 
43 shows the cost of producing eight selected crops–incl. 
soybeans, harvested with a combine–in East-Central Illinois 
in 1933 and 1934). Costs of harvesting with combines were 
low in 1935 (p. 194-96. A table includes data on soybeans). 
Crop adjustment by farming type area is studied (p. 197-
300). Smaller combines make satisfactory records in tests (p. 
230-32). New methods of drying grain and hay are tested (p. 
233-36).
 Horticultural investigations: Spring-plowed green 
manure may lower truck yields (p. 267-68).
 Home economics investigations: Studies of soybeans 
as human food are continued (p. 294-97. “Soybeans as 
green vegetables offer great promise as a food.” “During 
the current year the Department of Agronomy has grown 
and the Department of Home Economics has tested ninety-
fi ve varieties for palatability and other factors. Part of these 
have been vegetable, or edible types, so called because 

they are used as food in the orient; the remainder have been 
fi eld types, accepted as being valuable for forage, seed, and 
industrial purposes.” The “vegetable types 81044-1, 81780, 
85666, 87615, and Higan Mame, and the fi eld type, Illini,” 
all have superior properties for food use. “It was a pleasing 
coincidence that the varieties which were considered most 
palatable also gave very high yields in the fi eld”).
 Note: This is the earliest document seen (April 2013) 
that clearly distinguishes between “vegetable, or edible 
types” of soybeans and “fi eld types.” Address: Dean and 
Director of the Station, Urbana, Illinois.

2683. Thornton, Max H. 1937. Chemical studies on expeller 
soybean oil. PhD thesis, Purdue University. In: Doctoral 
Dissertations Accepted by American Universities, 1937. *
Address: Purdue Univ., Indiana.

2684. Viljoen, N.J. 1937. An investigation into the 
composition of the soybean in South Africa. Union of South 
Africa Department of Agriculture and Forestry. Chemistry 
Series No. 151. 68 p. Science Bulletin No. 169. Based on his 
1936 PhD thesis, Univ. of Pretoria. [67 ref]
• Summary: The Introduction discusses the uses for the 
soybean and its place in various countries. “The soybean 
is grown largely for its oil, which is the most important 
commercial product of this plant... Up to the present, interest 
in the soybean has been confi ned mainly to the oil obtained 
from the seeds. It is felt, however, that this bean should have 
another and equally important use, namely, as a feed for live 
stock.”
 Osborne and Mendel have stated that “the soybean is 
the most nearly perfect vegetable substitute for meat... The 
inherent conservatism of the South African, however, is 
likely to check, for a time at least, any effort to popularize 
soybean food products.”
 “The Soybean in South Africa: The fi rst trials with 
soybeans in the Union were made at Cedara, Natal, in 1903. 
In that year, a maximum yield of approximately 4½ bags 
(920 lb.) of seed per acre was obtained. In the following 
season, which was characterized by unfavourable weather 
conditions, the yield was 780 lb. per acre, while a third 
season’s trial on the same ground witnessed a marked 
increase, the yield being 1,252 lb. of seed per acre. Since 
then, especially after 1910 when everything pointed to an 
advance in the price of all oil-seeds, soybeans have been 
tried out extensively, and all the fi eld trials point to the 
fact that the soybean is very well adapted to a wide range 
of elevations, temperatures and climates. In 1910 Burtt-
Davy wrote that ‘soybeans have been grown successfully at 
Skinner’s Court and on the Springbok Flats since 1903’. He 
also carried out successful tests in other parts of the country, 
but since there was no market for the beans and farmers had 
not learned to use them for their own stock, they were not 
taken up as a regular farm crop. In 1911 Sawer reported that 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    1054

© Copyright Soyinfo Center 2021

the result of tests at the Cedara Experimental Farm and other 
parts of Natal showed that the climate and soils of Natal 
were favourable for the development of the soybean. A large 
number of varieties was tried under different conditions. 
Turner maintains that heat favours oil formation and that 
the continuous and brilliant sunshine of the South African 
climate therefore contributes to a high percentage of oil. 
He points out that beans from imported Manchurian seed 
containing 15 per cent. to 16½ per cent. oil gave as high 
yields as 22.19 per cent, in Natal.” Address: Lecturer in 
Chemistry, School of Agriculture, Potchefstroom.

2685. Woertge, Karl Heinz. 1937. Entwicklung und 
weltwirtschaftliche Bedeutung der Sojabohnenerzeugung 
und -verarbeitung [Development and international economic 
signifi cance of soybean production and processing]. Thesis, 
Friedrich Alexander University, Erlangen, Coburg, Germany. 
119 p. 28 cm. [112 ref. Ger]
• Summary: Contents: Foreword. Part I: History and 
culture of the soybean. 1. History, natural requirements and 
technology of soybean production; chemical composition 
of the soybean. 2. Occurrence of the soybean and methods 
of production in various countries: Asia (Manchuria and 
China, Japan, Korea, Formosa, Dutch East Indies, other 
Asian countries incl. British India, Cochin China, Ceylon), 
America, Europe (Southeast Europe, Austria, USSR, France, 
Italy, England, Poland, Switzerland, Czechoslovakia, 
Germany), Africa and Australia.
 Part II. Scale and global economic signifi cance of 
soybean production in the main producing areas. 1. General 
overview of world soybean production: Production for seeds, 
for fodders. 2. Scale of soybean production in the main 
producing areas: Asia (Manchuria, Japan, Korea, Formosa, 
Dutch East Indies [Java and Madura/Madoera]), America, 
Europe (Southeast Europe, USSR).
 Part III. Development and global economic signifi cance 
of soybean processing. 1. Soybean processing possibilities: 
A. Processing soybeans to make foods: Asia (general, 
methods used in China and Japan to make vegetable-type 
soybeans and salads, koji, soymilk, shoyu [soy sauce], 
miso, natto, tofu, methods used in the Dutch East Indies), 
Europe (general overview, preparation of soybean meal, 
soymilk, coffee- and chocolate substitutes). B. The soybean 
as an oilseed: General, methods of obtaining the oil (in 
Asia, Europe, USA), use of soy oil (as human food, other). 
C. Obtaining lecithin from the soybean. D. Use of soybean 
press-cake for livestock feed. E. Use of the soybean meal for 
fertilizer. 2. World trade in soybeans, soy oil and soybean 
cake/meal (Sojakuchen/Sojaschrot): World trade in soybeans 
(Manchuria, Asia, Europe, USA), world trade in soy oil, 
world trade in soybean meal.
 Closing remarks: The state of the world soybean market 
with special consideration for the current German conditions. 
Appendixes and tables. Address: Nuernberg [Nuremberg], 

Germany.

2686. Yamaguchi, H.S.K.; Sakai, Atsuharu. 1937. Miso or 
bean-paste (Document part). In: H.S.K. Yamaguchi. 1937. 
We Japanese. Yokohama, Japan: Yamagata Press. 592 p. See 
p. 269-70. Book II.
• Summary: “It is generally believed in Japan that miso or 
bean-paste is responsible in a great measure for the generally 
sound physical health of the Japanese. It is indispensable to 
Japanese cuisine... What bread and butter is to a foreigner, 
boiled rice and bean-paste soup [miso soup] are to the 
Japanese...
 “The word ‘miso’ is of obscure derivation, but it is 
usually taken to mean ‘immature bean-soy.’ People often 
attribute it to the invention of Priest Kanshin, a Chinese 
Buddhist, who was naturalised in Japan during the Nara days 
(710-784). Priest Ingen (1591-1673), who introduced the 
Wobaku [Obaku] sect of Buddhism to Japan [and erected the 
Manpuku-ji temple at Obaku in 1661], and after whom the 
haricot beans are named ‘ingen,’ was such a great admirer of 
bean-paste that, it is said, he took its soup every day instead 
of a certain Chinese medicine that he had used many years...
 “The longer the paste is kept, it is believed, the better it 
tastes. In the rural districts, every farmer makes bean-paste 
for his own use, but in the urban districts it is supplied by the 
maker, and according to a report issued by the Government, 
Japan manufactured hundreds of million kilograms, valued 
at tens of million yen every year. A table gives the nutritional 
composition of Hatcho miso, Sendai miso, and Inaka miso. 
Other types of miso on the market are Aka (red) miso, Edo 
miso, and Shiro (white) miso.
 “A few sayings about miso: Miso wo tsukeru = to put 
miso on (to make a mess of it). Temae miso = one’s own 
miso [tastes best] (all geese are swans). Miso no Miso kusaki 
wa jo-miso ni arazu = Miso savouring of miso is no good 
miso.”
 Illustrations show: (1) Five men making miso in 
a traditional commercial shop. (2) A maid kneeling 
and preparing miso soup in a suribachi mortar with a 
long wooden pestle. Address: Manager, Fujiya Hotel, 
Miyanoshita, Japan.

2687. Battle Creek Food Co. 1937? Order form. Battle 
Creek, Michigan. Undated.
• Summary: This list of 59 products and publications, with 
no title, date, company name or address, runs down the side 
of a carbon copy of a letter dictated by Dr. Kellogg to Dr. 
Allan Roy Dafoe on 19 April 1937. The products include 
foods, beverages, and publications. We are assuming that 
these are the products of Battle Creek Food Co. Of special 
interest are: Cooked bran. Fig bran cookies. Gluten fl our. 
Gluten bread (baked). Gluten bread (canned). Gluten 
products. Malted nuts. Protose and Savita. Psylla. Psylla 
wafer. Psyllium seed. Savita yeast tablets. Soy acidophilus 
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milk. Soy beans. Soy beans (green). Vegetable gelatin. 
Whole wheat fl our. Whole wheat rusk. Address: Battle 
Creek, Michigan.

2688. Fearn, Charles E. 1937? Infant foods (Leafl et). 
Chicago, Illinois: Fearn Soya Foods. 2 p. Typed on 
letterhead. Undated.
• Summary: This leafl et, which begins “Dear Doctor,” 
promotes a food named Solac which Dr. Fearn is now 
selling. “The contents of Solac are half cream dried milk 
made by the roller process, Soya [Flour] made by my 
own special process–which retains all the food values 
unimpaired–and with added values in Di-Calcium Phosphate, 
Sucrose, Lactose and Dextrose. It contains no starch or cereal 
of any kind, and you will be quite amazed at the growth, 
strength, fi rmness of tissue, and freedom from digestive 
troubles of infants on SOLAC...”
 A table shows a nutritional analysis of the soya fl our 
used in Solac. Dr. Fearn now also makes “a Soya Cereal 
which contains about 25% of Soya.” He signs the letter 
“Believe me to be, Yours very truly, Charles E. Fearn, 
M.D., late Royal Army Medical Corps (Eng.).” The “Eng.” 
probably stands for “England.” Address: M.D., Fearn Soya 
Foods, 355 West Ontario St., Chicago, Illinois. Phone: 
DELaware 7889.

2689. Fearn, Charles E. 1937? Soy-o Cereal: Compared 
with ordinary cereals (Leafl et). Chicago, Illinois: Fearn Soya 
Foods. 2 panels each side. Each panel: 18 x 9 cm. Undated.
• Summary: On the front panel is an illustration of a package 
of Soy-o Cereal. “The main objections to ordinary cereals 
are, the excess of Starch, the absence of high grade Protein, 
and the limited amounts of Minerals and Vitamins.”
 On the 2nd panel: “All cereal grains are “Acid Foods” 
but the soya is defi nitely alkaline, and in Soy-o Cereal the 
excess acid of the Whole Wheat is neutralized, forming a 
bland, easily digested and very nourishing food...” On the 
3rd panel: “A message to mothers.” On the back panel: Fearn 
Soya Foods Co. also makes: Soy-o Pancake Flour, Soya Milk 
Powder, and Whole Wheat and Soya Flour. Address: M.D., 
Fearn Soya Foods, 355 West Ontario St., Chicago, Illinois.

2690. KLIX, Inc. 1937? Natural questions and astounding 
answers about the soy bean, Nature’s alkaline food (Leafl et). 
Los Angeles, California. 4 panels each side. Each panel: 22 x 
10 cm. Undated.
• Summary: Printed with orange and brown ink on light tan 
paper. The fi rst four panels, titled “An enlightening digest 
of U.S. agricultural and health bulletins and conclusions of 
eminent dietary authorities concerning the soy bean,” contain 
a series of questions and answers. The last three, titled “Food 
development of the Soy Bean over a period of years,” state:
 “With the advantages of the Soy bean as presented on 
the preceding pages, it is easy to see the improved nutrition 

that results from using the Soy bean in the normal diet.
 “It was with this in mind that Mr. T.A. Van Gundy 
and family of Los Angeles, California, have carried on 
experiments with the Soy bean over a period of years until an 
extensive line of edible products–basically new foods–have 
been developed.
 “So outstanding have been the Van Gundy 
accomplishments with the Soy bean under the trade name 
La Sierra Industries, that these products are now recognized 
by the highest scientifi c and diet authorities throughout the 
United States.
 “The successful work of the Van Gundys is at least ten 
years ahead of any other similar research or actual food 
creation to date. Science has proved the amazing vitamin and 
mineral content of the Soy bean, but to the Van Gundys go 
the honors for having developed not only edible but actually 
delicious foods from this bean.
 “The guiding inspiration of the Van Gundys may be 
summed up in the words of Dr. J.A. LeClerc, Food Research 
Division of Chemistry and Soils, U.S. Dept. of Agriculture: 
‘The Soy bean (which, of course, means the Soy bean and 
all of its products) contains a greater concentration of food 
elements, so necessary for human nutrition, than any other 
common food.’
 “D.H. Garrison, M.D., of Clarksville, Georgia, 
addressing the Habersham County Medical Association, said: 
‘The Soy bean in America is bound to skyrocket its way into 
our homes, where at present seventy per cent of the food 
consumed is defi cient or poor in mineral and vitamin content. 
With the addition of the Soy bean in its various forms, the 
protein will be more complete and of a better type; there will 
be a better quantity of fat containing Lecithin and Cephalin; 
the mineral part of the diet will be much higher, especially 
from a Calcium and Phosphorous standpoint; vitamins will 
be increased materially and the diet will be changed from the 
usual acid-ash diet to one of alkaline-ash.’
 “Out of the enthusiasm of government authorities and 
the Van Gundy pioneering has been organized a company to 
greatly broaden the Van Gundy work. For the fi rst time the 
American public will soon be presented with Soy bean foods 
of such generally liked character and fl avor as to assure wide 
and enthusiastic acceptance.
 “Organized by men of vision and broad national 
experience in the manufacturing, selling, merchandising and 
advertising of foods, KLIX, Inc., knows that in its hands is 
the basis of a new giant industry that will of necessity change 
(according to authorities) the dietary habits of our nation, if 
not a larger part of the world.
 “KLIX, Inc., having taken over the entire Van Gundy 
laboratory, plant, formulas and goodwill, is not unmindful of 
its responsibility. That the Van Gundy family will continue 
research and development on a larger scale than ever 
before is assurance of the sincerity of purpose of the KLIX 
corporation.
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 “Already, KLIX, Inc., has perfected and will shortly 
market several food items of notable deliciousness. They are 
remarkable for their content of every nutritive element the 
human body needs every day; almost unbelievable in diet 
value when compared with generally similar foods that are 
sold in such enormous quantities to the American public.
 “Packaged samples of these new KLIX products are now 
available at the company’s offi ces. They will be offered to 
those who, after reading the informative digest on preceding 
pages, may be impressed with the vast manufacturing 
and sales possibilities of the Soy bean as a food–The fi rst 
basically new food in twenty-fi ve years!

“’Perfect food–that magical substance which renews 
strength and replenishes blood, bone and muscle.’” Address: 
Higgins Building, 108 West 2nd St., Los Angeles, California.

2691. Haigh, J.C. 1938. Soybeans. Times of Ceylon, 
Industrial Supplement. Jan. 26.

2692. Read, J.W.; Haas, L.W. 1938. Studies on the baking 
quality of fl our as affected by certain enzyme actions. V. 
Further studies concerning potassium bromate and enzyme 
activity. Cereal Chemistry 15(1):59-68. Jan. [11 ref]
• Summary: This article gave the fi rst indication of a 
protease inhibitor in plants, and the fi rst indication that 
this inhibitor was or resembled a protein. In discussing the 
effects of an aqueous extract of soya bean fl our on gelatin 
proteolysis, the authors state: “The soya bean contains a very 
potent fat peroxidizing enzyme which is water soluble. Some 
liquefaction tests were made with a 10% extract of soya bean 
fl our to ascertain if such an extract contained any factor or 
factors which might affect the activity of several proteases... 
Trypsin appeared to be the most affected.”
 In the section title “Bromate and diastasis,” Table 7 
shows the “Saccharogenic activity as infl uenced by the 
bromate and persulfate of potassium.” The dosage of 
potassium bromate ranged from 0.2 mg per 5 gm of wheat 
fl our to 4.0 mg. Bromate was shown to increase diastasis.
 “Summary:... Bromate and persulphate of potassium, 
when present in suitable amounts, promoted saccharogenic 
activity.
 “An aqueous extract of soya bean contained some factor 
or factors which repressed the activity of trypsin, pepsin 
and the protease of Taka diastase, but did not inhibit the 
activity of papain and bromelin. Like trypsin and pepsin the 
proteinase of malt was also repressed.”
 Note 1. Haas did pioneering research in both trypsin 
inhibitors and lipoxygenases in soybeans. This is the earliest 
document seen (Jan. 2021) that discusses a protease inhibitor 
or a trypsin inhibitor in soya beans.
 Note 2. This is the earliest document seen (Feb. 2019) 
that mentions potassium sorbate as a dough improver in 
connection with the addition of soya bean fl our in baking.
 Note 3. This is the earliest document seen (Jan. 2019) 

that mentions potassium bromate as a dough improver in 
connection with the addition of soya bean fl our in baking. 
Address: The W.E. Long Company, Chicago, Illinois.

2693. Saitô, Tsutomu. 1938. Nattô-kin no “chifusu” kin ni 
taisuru kikkô sayô ni tsuite [Antagonistic action of natto 
bacteria toward typhus bacteria]. Hokkaido Igaku–Acta 
Medica Hokkaidonensia (Hokkaido J. of Medical Science) 
16(1):82-92. Jan. [8 ref. Jap]
• Summary: Reported the inhibitory effect of Bacillus natto 
against the typhoid bacterium. Address: Hokkaido Teikoku 
Daigaku, Igaku-bu, Eisei-gaku Kyôshitsu (Shunin, Inoue 
Kyôju) (Hokkaido Imperial Univ.).

2694. Earle, F.R.; Milner, R.T. 1938. The occurrence of 
phosphorus in soybeans. Oil and Soap 15(2):41-42. Feb. [12 
ref]
• Summary: The phosphorous compounds present in 
soybeans have been tentatively divided into four groups: 
phytins, phosphatides, nucleic compounds, and inorganic 
phosphorus compounds. The phosphatides contain only a 
small portion of the phosphorus present in soybeans.
 Methods for determining these groups have been studied 
and applied to the analysis of a sample of soybeans. Address: 
1. Junior Chemist; 2. Senior Chemist. Both: U.S. Regional 
Soybean Industrial Products Lab., Urbana, Illinois.

2695. Sharpless, George R. 1938. A new goiter-producing 
diet for the rat. Proceedings of the Society for Experimental 
Biology and Medicine 38(1):166-68. Feb. Issue No. 268. [5 
ref]
• Summary: Rats “readily developed goiter when fed the 
following diet: soy bean fl our (unprocessed [raw]) 75.0 parts, 
dried yeast 3.0 parts, butter fat 5.0 parts, sodium chloride 
1.0 part, calcium carbonate 0.5 part, sucrose 15.5 parts, and 
viosterol 15 drops per kilo of food.
 “Rats weighing 50-70 gm. were used in the study. More 
than 150 were fed the diet over a period of 2 years. Enlarged 
glands were obtained consistently. After 4 weeks on the diet, 
the glands of many animals were enlarged to 5 times normal 
size but there were wide individual variations.”
 In this study, the observations made by McCarrison in 
1933 on goiter produced by soy beans were not confi rmed.
 In summary: “In 4 to 8 weeks, a diet containing 75% 
raw soy fl our induces in the thyroid of young rats an 
enlargement of 3 to 5 times normal. The enlargement is 
accompanied by hyperplasia and loss of colloid. Although 
the diet contains more iodine than would be expected, 
additional iodine will completely prevent the enlargement.” 
Address: Henry Ford Hospital, Detroit, Michigan.

2696. Stegman, Henry M. 1938. Lessons from the 
quintuplets. Good Health (Battle Creek, Michigan) 73(2):57. 
Feb.
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• Summary: “No other children, not even of royalty, 
have excited so much attention as the little Dionnes of 
Callander, Ontario. There are recorded sixty other instances 
of quintuplet births but in none of these did all the infants 
survive.” They speak French.
 “The quintuplets have been taking soy acidophilus milk 
since their fourth month, when they were attacked by a very 
severe form of bowel trouble, to which they were highly 
susceptible. Because they were not being breast-fed by their 
mother, they had never received the protective germ which 
infants normally receive in the act of nursing. They had been 
fed with mother’s milk from their fourth day, but mother’s 
milk does not contain the protective germ. This is derived 
from the outer surface of the breast in the act of nursing.”

2697. Dam, Henrik; Glavind, Johannes. 1938. Vitamin K in 
the plant. Biochemical Journal 32(3):485-87. March. [7 ref]
• Summary: Soya bean seeds were found to contain 25 units 
of vitamin K per gram of dry material.
 Green leaves were found to be the most potent source 
of vitamin K, especially the green leaves of chestnut (800 
units), spinach (550 units), cabbage (400 units), caulifl ower 
(400 units), and nettle (400 units).
 During the withering of green leaves, the vitamin K did 
not change much. Address: Biochemical Institute, Univ. of 
Copenhagen [Denmark].

2698. Product Name:  Diamel Dietetic Soyrina Cereal.
Manufacturer’s Name:  Diamel.
Manufacturer’s Address:  Brooklyn, New York.
Date of Introduction:  1938 March.
New Product–Documentation:  House of Better Living 
Catalog. 1938. March. p. 13, 23. 1 lb pkg. for $0.30. Note: 
California Health News. 1937. Feb. 19. p. 3. “Dia-Mel 
diabetic foods. Exclusive distributors. M. Geo Manthei. 
7216 Beverly Blvd., Los Angeles.” Talk with Ben Kahan 
of Kahan & Lessin. 1988. Sept. 24. He thinks Diamel was 
in New York, not to be confused with Plantation Foods, 
the blackstrap molasses pioneer, in New Jersey. Talk with 
Jack Schwartz. 1988. Sept. 25. Diamel was a diabetic foods 
company owned by the Kalmore family. Their main line 
was sugar-free products, of which they had 50-60 different 
products. The other big company like them was Loeb, 
from Upper Manhattan. Both started in the early 1930s and 
continued until the 1950s.

2699. Product Name:  Dr. Fearn’s Cereal for Diabetics.
Manufacturer’s Name:  Fearn Soya Foods?
Manufacturer’s Address:  Illinois.
Date of Introduction:  1938 March.
New Product–Documentation:  House of Better Living 
Catalog. 1938. March. p. 23. 14 oz. for $0.50.

2700. Jones, D. Bresse; Gersdorff, Chas. E.F. 1938. Changes 

that occur in the proteins of soybean meal as a result of 
storage. J. of the American Chemical Society 60(3):723-24. 
March.
• Summary: An investigation was begun to study the nature 
and extent of changes which take place in the proteins of 
seeds (both whole and ground) when stored under different 
conditions.
 It was found that marked changes in the chemical 
properties of ground soybeans occur very soon after 
grinding. Some of these changes suggest a change in the 
biological value of the proteins.
 Two portions of freshly-ground soybeans were solvent-
extracted. One portion was made to contain about 11% fat 
and the other was made practically fat free. Samples of both 
portions of the meal were stored in sealed jars and in bags, 
at constant temperatures of 30ºF and 76ºF. The samples were 
analyzed at intervals of 1, 3 and 6 months and the results 
compared with freshly ground meal.
 Table 1 shows percentage decreases in values for true 
protein, solubility and digestibility of protein, after storage 
of soybean meal under different conditions, in jars or bags, 
for 1, 3, and 6 months. All values continued to decrease with 
time. The greatest decreases in meal quality were at 76ºF but 
even at 30ºF the decreases were surprisingly large. Greater 
changes took place in the meals stored in bags than in those 
stored in jars. Surprisingly, greater changes took place in the 
low-fat samples than in the high-fat ones.
 These chemical changes are being supplemented by 
feeding experiments to determine the effects of storage on 
the biological value of the proteins. Address: Protein and 
Nutrition Research Div., Bureau of Chemistry and Soils, 
USDA, Washington, DC.

2701. Lager, Mildred. 1938. The House of Better Living 
Catalog: Finer natural foods. Los Angeles, California: 
Published by the author. 36 p. March. 23 x 10 cm.
• Summary: The single most important document showing 
the creative development of commercial soyfoods in 
California in the late 1930s. This catalog contains a large 
section on Diabetic Foods, consisting mostly of soyfoods, 
and an even larger section titled “Soy Bean Products.”
 The Foreword (p. 1) begins: “The House of Better 
Living is as unusual as its name. Its aim is to teach better 
living, and has made possible Mildred Lager’s free 
educational program by radio and class work. Become a 
member of our ever-growing family. Secure one of our creed 
cards–Realize life can be a game and not a battle, and if you 
give to the world the best you have, the best will come back 
to you.
 “The House of Better Living has grown in four years 
from what was called a brain storm to an institution. It is 
outstanding, unique, and built on the ideals of sincerity 
and service. It is teaching the ounce of prevention–the 
health insurance that pays dividends in years of health and 
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happiness. It carries for you, Finer Natural Foods, selected 
by Mildred Lager.”
 A full page of delivery and order information (p. 2) 
shows that Mildred was shipping foods (such as California 
nuts and fruits, fresh and dried) all over the United States.
 This catalog contains a total of 42 soyfood products, 
including 26 such products not found in the 1936 catalog. 
Soy (and other interesting) products are listed as follows 
(prices and weights are given for each): Beverages–Coffee 
substitutes: Radcliff’s soy bean, Soy-Co. Other beverages: 
Dr. Fearn’s Proteinized Cocoa, Radcliff’s Malted Soya 
Milk, Radcliff’s Soya Bean Cocolette, Soy-Malt (plain 
or chocolate). Sugars and syrups: Radcliff’s Golden Soya 
Honey Spread (4-oz. glass). Natural sweets–Candies: 
Carque’s health candies, bar, 5¢, Halvah bars, Sesame brittle, 
Soya candy sticks, 1¢ each, Soy milk “chocolate” bars, in 
Bavarian, cocoanut, mint, cherry, pineapple, and creme de 
mint fl avors, Soy milk “chocolates,” ½-lb. box or 1-lb. box, 
Soy chocolate, 1¢ square, ½-lb, 1 lb, 60¢, or bulk.
 Desserts: Agar–Parfait mix, Agar–Hain Vege-Jell, 
Agar–Sanitarium vegetable gelatin. Diabetic foods: Gluten 
fl our, Soy bean fl our, 10¢ lb, Soy Bean Pancake and Waffl e 
Flour (Bill Baker’s Prepared; 2-lb. pkg. 30¢), Dr. Fearn’s 
Soya Cereal, Dietetic Soyrina Cereal, Dr. Fearn’s Soya-
Date Breakfast Food, Battle Creek Dietetic Bran, Battle 
Creek toasted gluten bran fl akes, Soy breakfast food, 
Cubbison’s soy-gluten crackers, Soy-gluten wafers, Loma 
Linda soy bean wafers, Bill Baker’s 100% soy-fruit slices, 
Bill Baker’s soy bean bread, Olson’s soy bread, Soy bean 
macaroni, spaghetti and noodles, Soy beans–imported, Soy 
beans–cracked, Soy beans–red, Soy beverages (without 
sweetening), Bill Baker’s soy melba toast, Cubbison’s soy 
melba toast.
 Nut butters: Almond butter, Almond meal, Cashew 
butter, Peanut butter (dextrinized or raw), Pecan butter, Soy 
bean butter (lb or 8-oz. can). Whole grain fl ours, meals, etc.: 
Lima bean fl our, Soy bean fl our (1 lb, 3 lbs, or 10 lb), Soy 
bean pancake and waffl e fl our (Bill Baker’s prepared), Soy 
bean pancake and waffl e fl our (Mrs. Hauser’s), Whole wheat 
fl our, wheat germ. Breakfast cereals (to be cooked): Mildred 
Lager’s quick cooking cracked soybeans, Dr. Fearn’s soya 
cereal, Dietetic Soyrina Cereal. Breakfast cereals (ready 
to eat): Battle Creek Zo, Dr. Fearn’s soya-date breakfast 
food, Soya breakfast food, Bill Baker’s 10% soya cereal. 
Melba toast, crackers, cookies: Cubbison’s soy toast, Bill 
Baker’s soy toast, Cubbison’s Soy-Gluten crackers, Soy-
gluten crackers, Loma Linda soy bean wafers, Cookies: 
Cubbison’s soy cookies, Bill Baker’s 100% soy fruit slices. 
Bread: Olson’s soy bean bread (sliced loaf), Bill Baker’s 
soy bean bread (unsliced loaf 16¢). Macaroni noodles: 
Soy bean macaroni, spaghetti and noodles. Legumes: Soy 
beans–imported, Soy beans–cracked, Soy beans–red. Meat 
substitutes: Nuteena (7 oz. can 15¢), Nut Meat, Nuttose 
(Battle Creek), Proteena, Protose, Soy bean butter (30¢ lb.), 

Soy mince sandwich spread, Soy bean spread, Soy bean 
ravioli (12¢ and 20¢ can).
 Soy bean products (40 products; those mentioned 
above may be omitted here): Loma Linda soy beans (plain 
or tomato fl avored, No. 1 can), Loma Linda soy beans with 
Proteena (No. 1 can), Dry soy beans (quick cooking red), 
Soy bean spread, Soya bean honey spread, Loma Linda soy 
mince sandwich spread, Soy bean sauce (5 oz for 18¢ or 
2 oz bottle for 10¢), Soy bean oil (45¢ pint bottle), Soyco 
(Soy coffee), Soya bean milk powder, Milk of soya bean (6 
oz or 12 oz can), Soy-Malt, Proteinized cocoa, Radcliff’s 
100% soya bean beverage (1 lb package), Cubbison’s soy 
bean cookies, Cubbison soy-gluten crackers, La Sierra Soy 
breakfast cereal, Diamel Soyarina cereal, Diamel breakfast 
cereal. Salad dressings: Imitation Worcestershire sauce 
(Carque’s, 5 oz bottle for 25¢). Powdered dry vegetables: 
Dulse, Dulse leaf, Irish moss, Kelp, Kelp–fancy, Sea 
lettuce (leaf or powdered), Soy-banana powder. Laxative 
foods: Agar, Psyllium, Swiss Kriss, Sym, Tam (laxative 
jam). Natural aids: Savita yeast tablets, Sesame seeds, 
Theradophilus (4 oz bottle 75¢, 8 oz bottle $1.25). Electric 
appliances: Electric juicers are not yet on the market. Index 
(p. 36).
 There are ads for the following: Battle Creek Sanitarium 
Foods (p. 5; ask for literature). Ficgo coffee substitute 
(display ad, p. 6). Racliffe’s Soya Products (p. 9, 21). 
Mildred Lager’s quick cooking family (incl. cracked soy 
beans), Bill Baker’s soy and lima bean products (photo 
display, p. 16). Therapy, Ltd.–Foods for Better Living 
(Theradophilus, soy bean milk, p. 19, 29).
 A photo (p. 1) shows Mildred Lager.
 Note. This is the earliest English-language document 
seen (Aug. 2013) that contains the term “soya bean 
beverage,” which probably refers to powdered soya milk. 
Address: 1207 West Sixth St., Los Angeles, California.

2702. Nicholls, Lucius. 1938. Tropical nutrition and dietetics 
[1st ed.]. London: Baillière, Tindall and Cox. xi + 164 p. 
March. Illust. Index. 23 cm. [40+* ref]
• Summary: Extremely clear and well written, especially 
for beginners. Chapter 1, “Carbohydrates, fats and 
proteins,” gives a clear explanation of each: Carbohydrates: 
Monosaccharides (glucose {dextrose, grape sugar, starch 
sugar, corn sugar}, fructose, galactose), disaccharides 
(saccharose {sucrose, beet sugar, cane sugar}, lactose, 
maltose), polysaccharides (starch, glycogen, celluloses 
{insoluble as in wood, or soluble as in hemicellulose}). 
Starches, when hydrolized, are broken down into dextrins, 
then to maltose, and fi nally to glucose. Fats and lipoids: 
Basic nature, edible oils, molecular structure, soap, fatty 
acids, unsaturated fatty acids, iodine number, glycerides, 
hydrogenation, oleic acid, triglycerides, the body can 
synthesize fats from carbohydrates, herbivorous animals 
have harder fats than carnivores, land animals have fi rmer 
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fats than those of the sea, each animal has its own kind of 
fat, lipoids are classifi ed with fats but not allied to them in 
chemical structure (except for sterols, incl. ergosterol).
 The proteins: Used for building body tissues, the chief 
constituents of all cells in the body, form the greater part of 
the dried substance of the organs and muscles, all proteins 
contain the 5 elements nitrogen, carbon, hydrogen, oxygen, 
and sulphur. Chemical nature of proteins: Upon hydrolysis, 
the proteins produce substances of progressively smaller 
molecular weights, from proteoses, to peptones and peptides, 
and fi nally amino-acids. Whereas starches are broken up 
into the single substance, glucose, the proteins are broken 
up into a number of different amino acids–of which 21 are 
now known. The 4 groups of amino acids. Table XVI (p. 42), 
titled “Summary of the gradual emergence of the idea of the 
existence of vitamins” [1720-1912], contains 2 columns: 
Clinical observations (scurvy, beriberi, and rickets) and 
animal experiments. Bulk of food and “roughage”: Matter 
resistant to digestion in required to give bulk to the food, 
to stimulate intestinal movement, and to form the mass of 
faeces [feces], roughage is an unsatisfactory term because 
“much of the substance of faeces contains hemicellulose and 
other matter of a bland and homogeneous nature which is 
rough in no sense of the term.”
 Chapter VIII, “Analyses of foodstuffs” (p. 98+) contains 
many 2-page tables grouped by food types. Each table 
contains the one column for the common English name, 
botanical name, and 15 columns for nutritional components 
incl. calories, 3 minerals, and 4 vitamins. The table for 21 
cereals and breads includes 6 types of millet and buckwheat.
 The table for 14 pulses (p. 102-03) includes: 1. Beans–
fresh broad, Faba faba. 2. Curry bean (lima), Phaseolus 
lunatus. 3. Dal (red) (lentil), Lens esculenta. 4. Dal (yellow) 
(split pea), Cajanus cajan [pigeon pea]. 5. Field bean (dried), 
Dolichos lablab. 6. Gram (black), Phaseolus mungo. 7. Gram 
(cow), Vigna unguiculata. 8. Gram (green) [mung bean], 
Phaseolus aureus. 9. Gram (horse), Dolichos unifl orus. 10. 
Gram (rough), Cicer arietinum. 11. Gram (smooth) (dried 
peas), Pisum sativum. 12. Kidney beans (dried), Phaseolus 
vulgarus [vulgaris]. 13. Peas (fresh green), Pisum sativum. 
14. Soya bean (Glycine hispida). * Footnote: This pulse has 
outstanding values in proteins, fats, minerals, and vitamins.
 The table for nuts and seeds (p. 110-11) includes: 
Almond, Prunus amygdalus. Gingelly seeds, Sesamum 
indicum. Ground nuts, Arachis hypogea. Linseed (seeds), 
Linum usitatissimum. Lucius Nicholls was born in 1884. 
Address: M.D., B.C., B.A. (Cantab.), Colombo, Ceylon.

2703. Okano, Koji; Beppu, Iwao. 1938. [Soybean oil. I. 
Soybean oil foots. 2. Isolation of free amino acids]. Nippon 
Nogeikagaku Kaishi (J. of the Agricultural Chemical Society 
of Japan) 14(3):248-50. March. (Chem. Abst. 32:6086). [8 
ref. Jap]

2704. Product Name:  Radcliffe’s Soya Milk Bon Bons, and 
Bars (Sweetened with Honey and Dextrose).
Manufacturer’s Name:  Radcliffe Soya Products.
Manufacturer’s Address:  146 Fillmore St., San Francisco, 
California.
Date of Introduction:  1938 March.
New Product–Documentation:  Ad in House of Better 
Living Catalog. 1938. March. p. 9. “Sugarless and non-
fattening.” This company also made diabetic products, 
sweetened with Saccharin.
 San Francisco City Directories. 1938-44. The term 
“Radcliffe’s Soya Products” never appears. But 1938 
shows: Radcliffe, John B. Confectioner. 146 Fillmore and 
504 Gough. Home 1165 Fell St. In 1940 John is listed as a 
confectionery manufacturer 504 Gough and Health Foods 
146 Fillmore. In 1942 his wife is given as Louise. Now he is 
doing only health foods at 146 Fillmore. 1944 is the same.
 Rosenberg’s Original Health Food Store. 1940. Catalog 
of Health Foods... p. 52. Radcliffe’s Famous Soya Products: 
Soya Bob Bons, light and dark. 1 lb for $0.75.”
 Note 1. This is the earliest nutritious “Bar” seen (May 
2000) in which soy is a featured ingredient.
 Note 2. This is the earliest known commercial soy 
product in which soy milk is used as an ingredient.

2705. Product Name:  Radcliffe’s Golden Soya Honey 
Spread.
Manufacturer’s Name:  Radcliffe Soya Products.
Manufacturer’s Address:  146 Fillmore St., San Francisco, 
California.
Date of Introduction:  1938 March.
New Product–Documentation:  House of Better Living 
Catalog. 1938. March. p. 8. 4 oz. glass for $0.15.

2706. Mitchell, Harold S. Assignor to Industrial Patents 
Corporation (Chicago, Illinois; a corporation of Delaware). 
1938. Stabilization of oleo oil. U.S. Patent 2,113,216. April 
5. 2 p. Application fi led 24 Nov. 1936.
• Summary: This invention relates to an improved process 
for treating edible fats and oils against rancidity.
 “In the copending application of Donald P. Grettie, 
entitled Stabilization of shortening, Serial No. 95,632, it 
is disclosed that hydrogenated refi ned soya bean oil is an 
effective antioxidant for edible fats and oils.
 “It is also well known that lecithin has antioxidant 
effects when employed with edible fats and oils.
 “The present invention is based upon the discovery that 
a combination of hydrogenated soya bean oil and lecithin 
provides surprising antioxidant effects entirely unpredictable 
from the mere knowledge of the antioxidant effects of 
hydrogenated soya bean oil and lecithin separately. The 
present invention is particularly adapted to the stabilization 
of oleo oil whether unrefi ned or refi ned.”
 Note 1. Soy is mentioned 19 times in this patent in the 
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forms “hydrogenated soya bean oil,” “refi ned soya bean oil” 
and “hydrogenated refi ned soya bean oil.”
 Note 2. This is the earliest English-language document 
seen (May 2020) with the term “oleo” used alone (not with 
oleo-margarine, etc.) in the title. Address: Chicago, Illinois.

2707. Tsuda, Kyosuke; Kitagawa, Seikichi. 1938. 
Ueber Sojabohnen-Saponin. III. [On soybean saponins. 
III.]. Berichte der Deutschen Chemischen Gesellschaft 
71B(4):790-97. April 6. Abteilung B. [14 ref. Ger]
• Summary: Discusses the oxidation of a sapogenol obtained 
from soybeans, which they call Soya Sapogenol B (Soja-
Sapogenol).
 This is a very technical article–hard to summarize or 
translate.
 Note: This is the earliest document seen (Dec. 2020) 
that refers to Sapogenol or to Soja Sapogenol. Address: 
Pharmaceutical Institute, Imperial Univ. of Tokyo, Japan 
(Aus dem Pharmazeutischen Institut der Kaiserlichen 
Universitaet Tokyo, Japan).

2708. Iwamoto, Kunitarô. 1938. Tôfu seizô kôtei-chû ni 
okeru bitamin B-1 no shôchô ni tsuite [On changes in 
vitamin B-1 during tofu manufacture]. Jozogaku Zasshi (J. of 
Brewing, Osaka) 16(4):314-17. [7 ref. Jap]
Address: Naimushô Eisei Shikenjô, Japan.

2709. Jones, D. Breese. 1938. Soybeans: Their food value. 
USDA Bureau of Chemistry and Soils, Protein and Nutrition 
Research Division, Mimeographed Circular No. 28. 6 p. 
April.
• Summary: Gives the chemical composition of soybeans, 
the uses for the oil and proteins, the composition of soybean 
fl our and soybean milk, and soybeans as a feed for livestock.

2710. Horvath, A.A. 1938. The nutritional value of soybeans. 
American J. of Digestive Diseases 5(3):177-83. May. Earlier 
edition in Deutsche Medizinische Wochenschrift. 19:733. 
1937. Amaral 1958. [114 ref]
• Summary: Contents: Introduction. Composition and 
properties. Nutritive value. Conclusions. This article 
contains a good review of the literature, with 114 references. 
Individual foods discussed include: Fresh soybean curd, 
smoked soybean curd, frozen soybean curd, soybean milk, 
soybean milk powder (“mostly nothing but a fi nely ground 
soya fl our...”), soybean fl our, soy acidophilus milk, immature 
green soybeans, boiled mature soybeans, soya bread.
 “In the Orient soybean curd (tofu) has been in daily use 
since times immemorial, and is called ‘the meat without the 
bones,’ as it serves as a food rich in protein.”
 “The low basal metabolism of the orientals was to a 
certain extent attributed to their being vegetarians, and the 
basal metabolism was accepted as a measure of effi ciency 
of a nation until recent studies showed the basal metabolism 

of the Maya Indians to be about 5 per cent above that of the 
white race” (Shattuck & Benedict 1931, p. 518).
 “It has been shown that while alkalinization of a human 
being by the administration of sodium salts (bicarbonate 
or citrate) is followed by a retention of water amounting 
to one Kilo [kg] and greater perspiration during exercise, 
the alkalinization by the corresponding potassium salts 
results in a one Kilo loss of water by the body and a marked 
reduction in perspiration during exercise (H. Dennig, 1937). 
The defi ciency of the soybean ash in sodium and the large 
excess of potassium places the soybean in the latter class of 
alkalizing agents.”
 “Besides bread and bakery products (such as coffee cake 
and doughnuts) the other main outlets for soya fl our are for 
the manufacture of crackers (only solvent extracted soya 
fl our gives a product that will keep indefi nitely), pancake 
fl our, cocoa-malt mixes, baby foods, chocolate puddings, 
ice cream powders, macaroni products, and sausages*. 
(Footnote: * Mostly meal fl ours are used today for sausages. 
Since sausages containing a substantial amount of soya fl our 
can be sold at a reduced price, this may provide the packing 
industry of our country with a means of expanding the 
consumption of meat”).
 Note: This is the earliest English-language document 
seen (Nov. 2020) that uses the term “immature green 
soybeans” to refer to green vegetable soybeans / edamamé. 
Address: Chemist, Agric. Exp. Station, Newark, Delaware.

2711. Product Name:  Kreme O’Soy Crisps (Ready-to-Eat 
Breakfast Cereal. Renamed Wheatasoy in Jan. 1940).
Manufacturer’s Name:  Madison Foods.
Manufacturer’s Address:  Madison College, Madison, 
Tennessee.
Date of Introduction:  1938 May.
Ingredients:  Whole soy bean fl our, whole wheat, malt.
Wt/Vol., Packaging, Price:  9 oz box.
How Stored:  Shelf stable.
New Product–Documentation:  Madison Health Messenger. 
1938. Spring. Page 4. “Kreme O’Soy Crisps is a high quality 
breakfast cereal, ready to eat. The combination of whole soy 
bean fl our, whole wheat, and malt presents a rich assortment 
of choice nutritional elements. A special malting and baking 
process makes it easy of digestion, which together with its 
being alkaline makes it a protective balanced breakfast food. 
13 cents per package.” A photo shows a young boy at the 
breakfast table (dressed in a white shirt and bow tie) eating 
“Breakfast Crisps.”
 Ad in Nature’s Path (USA). 1939. Sept. p. 337. 
“Alkaline breakfast food: Kreme O’Soy Crisps.” Madison 
Foods: “Devoted to the protection of your health.”
 Ad in Nature’s Path (USA). 1940. Jan. p. 19. “Alkaline 
breakfast food: Wheatasoy (Formerly Kreme O’Soy 
Crisps).” “Malted-Dextrinized. Combines the nourishment of 
whole wheat, soybeans and malt.” Madison Foods.
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 Taylor. 1944. Soy Cook Book. p. 201.

2712. Madison Health Messenger (Madison, Tennessee). 
1938. Soy bean milk, coffee, meat, and cereal. 1(1):1, 4, 6. 
Spring.
• Summary: “More versatile than any other food is the soy 
bean. Previously used as stock feed, it has gradually won its 
way into many wholesome foods that are distinctly different, 
yet palatable and reasonable.
 “Madison Foods, in conjunction with Madison College, 
has spent years in experimental research developing soy bean 
foods. Dr. Philip S. Chen, Professor of Chemistry at Madison 
College, a native of China who received his doctorate degree 
in chemistry at Michigan State College, together with Dr. 
Frances L. Dittes, Professor of Nutrition at Madison College, 
whose doctorate degree is also in the fi eld of Chemistry 
and Nutrition, have successfully exploited the ancient bean, 
discovering its versatility as is evidenced by the possibilities 
of its use as milk, coffee substitute, meat substitute, breakfast 
cereal, fl our, etc.”
 Kreme O’Soy Milk is the only homogenized soy bean 
milk on the market to date; it is made of soy beans, added 
soy bean oil, dextrose, and organic calcium. Zoy-Koff is an 
alkaline coffee substitute made from soy beans and grains. 
Kreme O’Soy Crisps is Madison’s new ready-to-eat alkaline 
breakfast cereal. It is made of whole soy bean fl our, whole 
wheat, and malt.
 Foods made by Madison Foods that contain soy as an 
ingredient, described in this fi rst issue are: Soy-Koff (with 
photo of front of package in front of Mr. Hubert Henken, 
assistant production manager of Madison Foods, from 
Albia, Iowa, and a “strict vegetarian”). Thin Things (a new 
soy wafer). Date-Stix (a natural sweet, with Kreme O’ Soy 
Flour). Fruit Stix (a soy fl our biscuit). Breakfast Crisps 
/ Kreme O’Soy Crisps (with photo of front of package). 
Soyburger Loaf. Soy Beans (in 5 oz, 14 oz and 30 oz cans, 
with tomato sauce or plain). Soy Cheese [Tofu]. Vigorost 
(“Madison’s fi nest protein food representing the ‘steak’ of its 
variety.” A photo shows Vigorost sliced and ready to serve on 
a platter). Kreme O’Soy Flour. Kreme O’Soy Milk.
 Note: This is the earliest English-language document 
seen (Nov. 2014) that contains the word “Soyburger” 
(spelled as one word, regardless of capitalization) or the term 
“Soyburger Loaf.”

2713. Stegman, Henry M. 1938. Bread of soybean and 
wheat. Good Health (Battle Creek, Michigan) 73(5):137. 
May.
• Summary: Dr. G. Douglas Gray, a Scotch physician, argued 
recently in the British Medical Journal that British bread 
should be made from 20% soybean fl our and 80% whole 
wheat fl our. The mixture contains 60% more protein than 
ordinary bread. “The ash of the soybean is alkaline, which 
that of cereals is acid. The ash is also rich in phosphorus, 

calcium, and magnesium. This alkaline value aids in 
combating the fatigue of muscular exertion, and herein lies 
the ability of the Oriental to do a long day’s work at small 
cost.”
 “The soybean fl our commonly sold in England is made 
in accordance with the formula of Professor Berczeller, of 
Vienna [Austria]. In this process the objectionable fl avor 
of the bean is removed by chemical solvents. This is 
objectionable for the reason that chemical solvents are likely 
to impair the nutrient qualities of the bean by removing 
useful elements. Processes devised and used in this country 
are not open to this objection, the use of chemical products 
being avoided.”

2714. Woodruff, Sybil; Klaas, Helen. 1938. A study of 
soybean varieties with reference to their use as food. Illinois 
Agricultural Experiment Station, Bulletin No. 443. p. 421-67. 
May. [39 ref]
• Summary: Contents: Place of soybeans in the diet. Green 
soybeans: General appearance, season for use, sugar content, 
method of cooking for palatability tests. Mature soybeans: 
General appearance, method of cooking for palatability 
tests. Rating the soybeans for quality: Judging the cooked 
soybeans (“Both green and mature cooked soybeans were 
judged for quality...”), fi eld ratings and crop yields. Varieties 
having superior qualities. Chemical analyses of soybeans: 
Methods used, discussion of results, chemical values of 
soybean oil. Experiments in preserving green soybeans: 
Freezing preserved fresh qualities, canned beans lost fresh 
qualities, drying holds some promise. Soybean fl ours 
compared. Summary. Literature cited. Appendix: Detailed 
ratings of green and dry soybeans in Illinois tests.
 “Because of the unique nutritive value of soybeans and 
the rapidly increasing acreage of them grown in the United 
States for farm and industrial purposes, the possibility of 
their becoming a more important food in the American 
diet has for some years been an interesting conjecture. 
One problem has been to ascertain which among the most 
promising varieties might prove acceptable to the American 
palate. This study, extending over the three crop years 1934, 
1935, and 1936, was a step in this direction.
 From a group of 466 vegetable and fi eld types, 
seventeen have been selected by the authors as having 
the greatest promise for edible use... Six of the seventeen 
varieties showed special merit, and it is the belief of the 
writers that any of them might easily be accepted for table 
use by the American public. These are Funk Delicious, 
Hokkaido, Imperial, Jogun, Willomi, and F.P.I. 97155.” “The 
six varieties ranked ‘very good’ were all large yellow-colored 
beans when they reached the dry mature stage.”
 Tables: 1. Percentage composition of soybeans and some 
competing foods (p. 427; Figures for green shelled soybeans, 
mature dry soybeans, and soybean fl our are given). 2. Dates 
at which eighteen varieties of soybeans were at suitable 
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green stage for use as food (p. 430; The varieties are divided 
by maturity date into very early {Giant Green}, early {Fuji, 
Hokkaido, Bansei}, intermediate {Willomi, Jogun}, and late 
{Funk Delicious, Illington, Higan, 81780 = Imperial}. Date 
for best use ranges from Aug. 26 to Sept. 21).
 3. Decrease in percentage of total sugars in green 
soybeans stored in pods at room temperature (p. 431; 
Moisture free basis. Figures given for two varieties 
{Hokkaido and Illini}, which were gathered at the same time 
in the morning. The sugar content of Hokkaido decreased 
more slowly than did that of Illini. At 0-1 hour the Hokkaido 
variety contained 16.44% total sugars, compared with 
15.25% for Illini. After 4 hours the Hokkaido contained 
93.0% as much, after 24 hours 63.5% as much, after 48 
hours 67.7% as much, and after 72 hours 47.4% as much). 
4. Seventeen varieties of soybeans chosen for their superior 
qualities for food use (p. 440; Those rated in the highest 
group are Willomi, Imperial, Hokkaido, Jogun, Funk 
Delicious).
 5. Percentage composition of twelve varieties of shelled 
green soybeans, each at a suitable stage of maturity for food 
use (p. 443; Protein content {as-is basis} averages 12.25%, 
and ranges from 10.78 to 13.42). 6. Changes in percentage 
composition of green soybeans as they matured: Data on fi ve 
varieties (p. 445). Sugars decreased with maturation.
 7. Percentage composition of mature soybean son 
the basis of 7 percent moisture content: Data on fourteen 
varieties (p. 446). 8. Ash analysis of soybeans reported in the 
literature (p. 447).
 9. Quality of frozen green Hokkaido soybeans as 
affected by conditions of handling (p. 450; Best treatment: 
Blanched in the pods for 2 minutes, precooked for 30 
seconds after hulling, and prefrozen 20 hours before entering 
freezer storage). 10. Detailed ratings of 466 green and dry 
soybeans in Illinois tests, 1936-36 (p. 456-67). Named 
varieties: Fuji (seed color was muddy green when mature), 
Bansei, Kura (black saddle marking), Willomi, Imperial, 
Hokkaido, Jogun, A.K. 125*, A.K. 126*, Black Eyebrow, 
Cayuga, Chestnut, Columbia, Dunfi eld, Early Indiana 
Laredo, Easycook, Ebony, Ebony sel. [selection] Stein, 
Ebony sel. 18*, Funk Delicious, Funman, Giant Green, 
Guelph, Haberlandt, Hamilton, Harbinsoy, Higan, Hong 
Kong, Hurrelbrink, Illington, Illini, Ilsoy, Ito San, Kingwa, 
Leonard, Lexington, Macoupin, Mammoth Yellow, Manchu, 
Manchu (Thomas), Manchu (Wisconsin), Manchuria 13-177, 
Manchuria 24026, Mandarin, Mansoy (has a distinct black 
hilum), Midunk, Midwest, Morse, Morse 230*, Mukden, 
Peking, Tortoise Egg, Virginia, Wilson V [Wilson-Five], 
Wisconsin Black. * = Numbered by the Plant Breeding 
division of the Department of Agronomy, Univ. of Illinois.
 Photos show: (1) Green soybeans photographed (full 
page, color) on Sept. 11, 1936. Varieties: Imperial, Hokkaido 
(one of the largest vegetable types with which the authors 
have worked), Jogun. Left to right: Pods, beans as they come 

in the pods, shelled beans with green color intensifi ed by 
cooking, mature beans (p. 432). (2) Mature soybeans of three 
varieties compared with navy beans. F.P.I. 85666 (Hokkaido) 
is the largest bean in the photograph, Illini, a fi eld type, is 
the smallest. The top row is dry beans, the bottom is soaked 
beans. “Almost spherical when dry, soybeans swell to an 
elongated, somewhat fl attened shape when soaked in water” 
(p. 434).
 Note 1. This is the earliest document seen (Nov. 2020) 
that mentions the soybean varieties Illington, Imperial, 
Tortoise Egg, or Willomi.
 Note 2. This is the 2nd earliest English-language 
document seen (April 2013) that uses the term “fi eld types,” 
which are contrasted with “vegetable types” of soybeans. 
Address: Agric. Exp. Station, Univ. of Illinois.

2715. Sherwood, F.W.; Halverson, J.O. 1938. A critical 
evaluation of the rat-growth method for determining vitamin 
B and its content in meals from certain oily seeds. J. of 
Agricultural Research 56(12):927-34. June 15. [21 ref]
• Summary: “Introduction: There is little published 
information on the amount of vitamin B in the more common 
oil press-cake meals, namely, cottonseed meal, linseed meal, 
soybean meal, and peanut meal. Morrison (14, p. 1013)* 
rates the amount present in peanut meal and in soybean meal 
as ++.
 Page 930: Table 2 shows “International units of vitamin 
B per gram in press-cake meals and other products.” 4 
samples of soybean meal have a mean of 1.5 International 
units of vitamin B per gram. 1 sample of soybean meal 
(solvent process) has a mean of 3.9 International units of 
vitamin B per gram. These two samples are near the high and 
the low end of the range.
 Page 932: “Summary: Soybean meal, peanut meal, 
cottonseed fl our, cottonseed meal, and linseed meal have 
been found to be good sources of vitamin B. The values 
ranged from 1.1 International units of vitamin B per gram 
for a sample of soybean meal to 5.4 International units per 
gram in one sample of linseed meal. The other meals had 
intermediate values.” Address: 1. Assoc. in Animal Nutrition; 
2. In Charge, Animal Nutrition Research. Both: North 
Carolina Agr. Exp. Station.

2716. al-Muqtataf (The Selection). 1938. Ab-baslah as-
Siniyyah wa manafi ’aha al-muta’adidah wa hiya ful as-suya” 
[The Chinese peas and their various benefi ts]. 93:110-11. 
June. [Ara]
• Summary: Note: This is the 2nd earliest document seen 
that mentions the soybean in Arabic, which it calls “the 
Chinese pea” (ab-baslah as-Siniyyah).
 Shuang Wen (2017, p. 25) translates: “For example, in 
June 1938, an Egyptian agronomist `Awud Gindi wrote the 
following report: ‘The benefi ts of one pound of soy protein 
is equivalent to more than two pounds of beef; the protein 
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in soy is four times of eggs, wheat and grain; double the 
protein in butter and fava beans; and twelve times of milk. 
Therefore, British and American health magazines urge 
its readers to integrate soy fl our into their daily food by 
any means and widely publicize the practice of gradually 
replacing white fl our with soybean fl our or adding soybean 
fl our to the white fl our as a great source of nutrition.’” 
Address: Cairo, Egypt.

2717. Good Health (Battle Creek, Michigan). 1938. A special 
milk for bottle-fed babies. 73(6):179-80. June.
• Summary: This special milk is prepared from the soybean, 
which the Chinese call “the honorable bean” and which has 
“for thousands of years been found a perfect substitute for 
breast milk [sic] in the feeding of babies deprived of their 
natural food supply. Soybean milk looks like cow’s milk, and 
tastes much like it, and is more easily digestible and richer in 
lime and iron, though in other respects much like dairy milk. 
The great virtue of soy milk is that it encourages the growth 
of the wonderful protective germ acidophilus with which 
every nursling is inoculated by contact with its mother’s 
breast.”
 “Many foods discourage the growth of the acidophilus, 
especially greasy and fried foods, hamburger steak and 
sausage, as do also alcohol, tobacco and laxative drugs. 
Bread and milk, breakfast foods, bananas and fresh fruits 
and vegetables of all sorts encourage the growth of friendly 
germs, which differ from ordinary buttermilk germs chiefl y 
in the fact that they are able to grow in the colon, whereas 
the buttermilk germs die at the level of the stomach because 
they cannot survive without oxygen, while acidophilus can 
obtain its oxygen from sugar of milk, dextrin and some other 
carbohydrates.
 “One to three glassfuls of soy acidophilus milk taken 
daily will keep the colon free from offensive gases and foul 
odors, clear the skin and the tongue, sweeten the breath and 
promote better appetite and a sense of fi tness to a remarkable 
and almost unbelievable degree. Every bottle-fed baby 
should receive a teaspoonful of soy acidophilus milk at each 
feeding as an almost certain protection against the bowel 
troubles of bottle-fed infants.”

2718. Tsuda, Kyosuke; Kazuno, Taro. 1938. Shôyu abura 
no shin suterin to Soja-Sapogenol B to no hikaku ni tsuite 
[Comparison of a new sterin in shoyu oil and soja-sapogenol 
B]. Yakugaku Zasshi (J. of the Pharmaceutical Society of 
Japan) 58(6):522. [4 ref. Jap]
• Summary: This article all appears in German, by the 
same authors (vol. 58, p. 142), under the title “Ueber die 
Identitat des Soja-Sapogenols B mit einem neuen Sterin aus 
‘Shoyu-öl.’” Address: 1. Tokyo Teikoku Daigaku Yakugaku 
Kyoshitsu; 2. Okayama Idai Seikagaku Kyoshitsu.

2719. Tsuda, Kyosuke; Kitagawa, Seikichi. 1938. 

Ueber Sojabohnen-Saponin. IV. [On soybean saponins. 
IV.]. Berichte der Deutschen Chemischen Gesellschaft 
71B(8):1604-09. June. [9 ref. Ger]
• Summary: Discusses the structures of sapogenols obtained 
from soybeans (incl. Soya Sapogenol B [Soja-Sapogenol B] 
and C) and proves the triterpenoid hydropicenic nature of 
these compounds. Address: Aus d. Pharmazeut. Institut d. 
Kaiserl. Universitaet Tokyo, Japan.

2720. Machida, Saichi. 1938. Method of making synthetic 
powdered Japanese soy. British Patent 519,771. Application 
date: 26 July 1938. 2 p. Complete specifi cation accepted: 5 
April 1940.
• Summary: This “soy” sauce is probably called “synthetic” 
because it contains no soy! “Most of the known powdered 
Japanese soys are made of the common soy made by 
fermenting soy bean and wheat, quickly brewed Japanese 
liquid soy, synthetic amino-acid soy, etc. powdered by 
different drying processes. They are therefore attended by 
various drawbacks such as the long time required for their 
manufacture, and variations in the product according to 
the method of manufacturing adopted, and when the raw 
material is made fi rstly into liquid soy and then into powder, 
the labour and expense are doubled while the product has a 
very unpleasant smell, has an inferior taste and is diffi cult to 
dissolve.
 “Now, according to the present invention, powdered 
Japanese soy which is equal to or rather better than the 
common soy, is obtained by mixing a dry powder prepared 
by adding suitable quantities of two or more of the 
substances selected from the group consisting of glutamic, 
succinic, citric, malic and gluconic acids and their alkali 
salts, for example sodium glutaminate or succinate, and 
preferably the three acids glutamic, succinic and citric, to 
the condiment obtained by refi ning and concentrating fi sh 
stock as herein described, mixing them well and then adding 
common salt, with another powder comprising a mixture 
of a carbohydrate with a non-hygroscopic colouring matter 
prepared by mixing glucose and / or cane sugar intimately 
with ammonium carbonate and heating the mixture at 
110-150º C., a suitable composite spice being added to 
the mixture of powders to fl avour it, and the mixing of the 
powders being carried out in a damp-proof drying chamber.” 
Address: No. 234 Kokubunji, Kokubunji-Mura, Kita Tama-
Gun, Tokyo-Fu, Japan.

2721. Chen, Philip S. 1938. The aristocrat among foods: The 
soybean. Health (Mountain View, California) 5(7):14-16. 
July. [4 ref]
• Summary: This article begins: “For thousands of years, 
China, by the use of the soybean, has demonstrated to the 
world that animal products are not necessary to a well-
balanced diet, for the majority of the Chinese people make 
no use of dairy products, and consume a very small amount 
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of meat. When the soybean was subjected to chemical 
analyses and feeding experiments by scientists in various 
countries during the last few decades, it was found why the 
Chinese maintain health. We now know that the soybean 
owes its superiority over the other legumes and cereals 
to its remarkable richness in protein, fat, mineral matter, 
and vitamins. The average percentage composition of the 
soybean is approximately as follows: Protein, 40 per cent; 
fat, 18 per cent; nitrogen free extract, 25.9 per cent; ash, 4.6 
per cent; crude fi ber, 3.5 per cent; moisture, 8 per cent.
 “On account of its high protein content, the soybean 
has been recognized as the most nearly perfect vegetable 
substitute for meat known. The yield of protein from 
soybeans, weight for weight, is approximatelyptwice that of 
meat; four times that of eggs, wheat, and other cereals; fi ve 
or six times that of bread; twice that of Lima and navy beans, 
walnuts, fi lberts, and most other nuts; and twelve times that 
of milk.
 “Not only is the protein of the soybean higher in 
percentage than that of the other legumes, but it is also of 
a much superior quality. In spite of a vegetable origin, the 
protein of the soybean resembles animal proteins more 
closely than vegetable proteins.
 “The fact that the soybean protein is capable of 
promoting growth has repeatedly been demonstrated by 
various feeding experiments, which are of even greater 
importance than chemical analyses in determining the 
nutritional value of the soybean. Osborne and Mendel of 
Yale University [New Haven, Connecticut] found that on a 
dietary containing either soybean meal or commercial soy 
cake as the sole source of protein, together with soybean oil 
and protein-free milk, several broods of young rats have been 
produced, and the young grew normally. These investigators 
cite this as a demonstration of the nutritive effi ciency of the 
soybean, in contrast with the adverse results obtained with 
kidney beans and garden peas.” Address: Ph.D.

2722. Guy, Ruth A.; Yeh, K.S. 1938. Soybean “milk” as a 
food for young infants. Chinese Medical Journal 54(1):1-30. 
July. [16 ref]
• Summary: “Conclusions: 1. Soybean ‘milk’ reinforced with 
calcium lactate, sodium chloride, starch and sugar and well 
boiled was taken readily by young infants, even by those a 
few days old. When properly diluted and given in suitable 
slowly increasing amounts, remarkably few, and only mild 
and transient, gastrointestinal disturbances have been noted.
 “2. Vitamins C, A and D were provided in addition. 
3. Vitamin C was provided by cabbage (Brassica pekinsis 
or Brassica chinensis) soup... 4. Vitamins A and D were 
supplied in this study by cod liver oil, 12 cc daily.”
 “5. Soybean ‘milk’, supplemented as specifi ed, has 
contributed to good growth and development. All the 
infants had a little human milk, but some who had very 
little, as evidenced by their need for more than 100 calories 

of artifi cial food per kilogram, developed well. None was 
suspected of anemia.
 “6. All the infants, as compared with those in this clinic 
who were fed entirely by maternal milk, have shown less 
muscular vigor, although they have all sat up and stood alone 
at the usual ages, and appeared to their mothers to be quite 
normal.”
 “9. The present method of making soybean ‘milk’ is 
impracticable. Improvements are needed and are being 
made.” Address: M.D. (both), Dep. of Public Health, Peiping 
Union Medical College, and the First Health Station of the 
Municipality of Peiping.

2723. Product Name:  Mary McBride’s Soya-Date Cereal.
Manufacturer’s Name:  McBride Products Company.
Manufacturer’s Address:  811 Fairview Ave., South 
Pasadena, California.  Phone: PY. 1-1314.
Date of Introduction:  1938 July.
Ingredients:  Soya beans, ground sun-dried natural dates, 
and fl avoring.
Wt/Vol., Packaging, Price:  1 lb or 5 lb boxes. Wholesales 
for $0.45 or $1.74 respectively.
How Stored:  Shelf stable.
New Product–Documentation:  Leafl et/catalog/price list. 
1938. 12 by 17 inches. Blue and red on beige. “McBride’s 
Soya Foods.” A photo shows the package. The front panel 
of the package shows a bowl of Soya-Date Cereal. “Modern 
Nutrition. Fully Prepared. The best in soya foods. Contains 
no salt.” The poster states: “(Ready to serve) A delicious 
alkaline food... Children like the fl avor of this crunchy 
cereal. It is fully prepared and ready-to-serve with cream or 
milk. No additional sweetening is necessary. Also makes a 
delicious pudding. Soya-Date Cereal is an energy building 
food supplying protein, vitamins and minerals essential to 
good health. It is eaten with relish by young and old.”

2724. Product Name:  Mary McBride’s Soya Flour.
Manufacturer’s Name:  McBride Products Company.
Manufacturer’s Address:  811 Fairview Ave., South 
Pasadena, California.  Phone: PY. 1-1314.
Date of Introduction:  1938 July.
Ingredients:  Soybeans.
Wt/Vol., Packaging, Price:  1 lb or 5 lb paper bags. 
Wholesales for $0.30 or $1.25 respectively.
How Stored:  Shelf stable.
New Product–Documentation:  Leafl et/catalog/price list. 
1938. 12 by 17 inches. Blue and red on beige. “McBride’s 
Soya Foods.” A photo shows the package. “Modern 
Nutrition. Contains no salt.” The poster states: “(Sweet 
nut-like fl avor) This soya fl our has a very fi ne texture and 
will keep almost indefi nitely. It produces an alkaline ash in 
the body. By using this fl our mixed with the whole wheat 
or ordinary fl our in your every day cooking, you will make 
your food more digestible and very greatly enrich the 
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nutritive values. It is ideal where a starchless or sugarless 
diet is required. Many delicious recipes, including starchless 
muffi ns are enclosed in each package.”
 Thomas’ Wholesale Grocery... Register. 1955. July. p. 
1474. Soy products: California: South Pasadena: McBride 
Products Co., 811 Fairview Ave.

2725. Product Name:  Mary McBride’s Soya Powder. 
Formerly named Soya Milk Powder.
Manufacturer’s Name:  McBride Products Company.
Manufacturer’s Address:  811 Fairview Ave., South 
Pasadena, California.  Phone: PY. 1-1314.
Date of Introduction:  1938 July.
Ingredients:  Soya beans.
Wt/Vol., Packaging, Price:  12 oz or 5 lb boxes. Wholesales 
for $0.39 or $2.25 respectively.
How Stored:  Shelf stable.
New Product–Documentation:  Leafl et/catalog/price list. 
1938. 12 by 17 inches. Blue and red on beige. “McBride’s 
Soya Foods.” A photo shows the box. The front panel 
shows a glass of milk next to a bowl of steaming breakfast 
cereal. “Modern Nutrition. Fully Prepared. Delicious and 
nourishing. The best in soya foods. Contains no salt.” The 
poster states: “Rich in calcium and phosphorus. Made by 
an exclusive method with especially selected soya beans 
exceptionally high in amino-acids, calcium, phosphate, etc. 
This is a bone, muscle, brain and nerve building food with 
only traces of starch, and is alkaline.
 “Soya powder can be used daily the same as cow’s milk 
for drinking, cooking, baking and table use. When added to 
cow’s milk it is delightful on cereals, fruits, etc. It is ideal 
in making custard pies and puddings. Delicious recipes are 
enclosed in each package. Infant foods are greatly improved 
in nutritive value by the addition of a level teaspoonful of 
the powder to the bottle three or four times a day. This aids 
in the building of sound, healthy teeth, bone structure and 
strong muscular tissue, reduces the tendency to fl abbiness, so 
common in infants fed on cow’s milk, and fortifi es the baby 
against the ravages of rickets.”

2726. Central Soya Co. 1938. Report of Nutrition 
Conference for Veterinarians. Fort Wayne, Indiana. 38 p. 
Held 5 Aug. 1938 at Decatur, Indiana.
• Summary: Includes: Soybean Oilmeal for Beef Cattle 
by F.G. King; Soybean Oilmeal for Dairy Cattle by C.F. 
Huffman; Soybean Oilmeal for Sheep by D.S. Bell; Soybean 
Oilmeal for Poultry by R.M. Bethke; Soybean Oilmeal for 
Hogs by W.L. Robison; Protein Poisoning in Livestock by 
B.H. Edgington; Are Feeding Stuffs the Cause of Suspected 
Poisoning? by H.R. Kraybill; Co-operation by Lyman Peck. 
Address: Fort Wayne, Indiana.

2727. Ferri, Nicandro A. 1938. Soybeans: The wonder food! 
A brief treatise on modern nutrition. Boston, Massachusetts: 

Bruce Humphries Inc. 62 p. March. 17 cm.
• Summary: The Modern Health Foundation (Chicago, 
Illinois) copyrighted this book in March 1938. Contents: 
Foreword by Charles E. Fearn, M.D. (“World renowned 
authority on the Soybean”). Introduction. Historical. Human 
dietary habits. The soybean industry. The economics of 
nutrition. The proteins in nutrition. The proteins of the 
soybean. The role of mineral salts. The mineral content of 
the soybean. The fatty oil in the soybean. The vitamin and 
the soybean. The soybean in disease. Child feeding. Making 
dairy products with soybeans. Baking with the soyfl our. The 
use of the soybean itself. Special soybean recipes.
 On page 36 the author makes an astonishing claim: “One 
other feature of the soybean oil is the fact that it does not 
tend to increase body weight. Seldom, if ever, one sees in 
the Orient obese people. This is due to the high percentage 
of lecithin-phosphoric acid, 1.64%, present in the soybean 
which greatly enhances the oxidation of fatty acids of soy oil. 
Thus in spite of the high fat content present in the soybean, 
the tissues and organs readily oxidize this fat instead of 
storing it as excess weight. And so soybean products are 
considered as non-fattening foods.
 “However, in order to receive the full benefi t of the fatty 
oil contained in the soybean, one should eat the soybean 
itself, or a full fat soyfl our.”
 On pages 44-45 the author uses the terms “soyfl our” 
and “soy meal (the latter differing from the former in that 
it contains all of the valuable fatty oil).” He also discusses 
“soymilk” and its use in “making dairy products with 
soybeans.” Address: M.D., USA.

2728. Guy, Ruth A.; Yeh, K.S. 1938. Roasted soybean in 
infant feeding. Chinese Medical Journal 54(2):101-110. Aug. 
[5 ref]
• Summary: “Raw soybeans cannot be ground dry in the 
mills in use in Peking. In the shops we found a roasted 
bean fl our which went into fi ne suspension in water. This 
suspension had a pleasant, nutty taste, could be easily 
prepared in any household, and made a convenient basis 
for reinforcement with carbohydrate, sodium chloride and 
calcium lactate. We hoped to be able to use this fl our as 
purchased. However, none of the shops would guarantee 
that it was made solely of soybeans (Glycine soja). They all 
used various legumes which happened to be available at the 
time.” So the researchers made their own soybean fl our as 
follows: Buy yellow soybeans in the market, remove any dirt 
and extraneous material by hand, then roast the beans with a 
little sand in an iron pot for about 15 minutes until they are 
moderately brown in color, but not scorched. Separate beans 
from sand using a sieve. Grind the beans in an ordinary stone 
mill, turned by hand. Sift the roasted bean fl our and grits 
through a fi ne copper wire sieve. Regrind and sift the coarser 
residue three times. The residue which has still not passed 
through the sieve, which is about one half of the total, is 
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too coarse for the younger infants but can be used for older 
children. To each 100 grams of “fi ne roasted soybean fl our” 
add beanstarch 20 gm, cane sugar 40 gm, sodium chloride 1 
gm, calcium lactate 3 gm, and water 1,000 gm. Add a little 
warm water to make a paste, then stir in water slowly, adding 
the calcium lactate last. Bring to a boil and keep boiling 
while stirring, for one hour. Replace evaporated water. Pour 
into hot sterile glass bottles and cap with sterile pasteboard 
discs. “When used in the home it is simply shaken, the 
required for one feeding is poured into the nursing bottle and 
gently warmed.
 “Analysis of the preparation in the chemical laboratory 
of the Department of Medicine of the Peiping Union Medical 
College, showed it to contain in grams per 100 grams of 
fl uid:” Protein 4.15. Fat 1.40. Carbohydrate 10.17. Calcium 
0.076. Phosphorus 0.060. Calories 69.88.
 “If the patient is a six months old infant and takes 
900 cubic centimetres of this mixture (ch’ao tou chiang, 
abbreviated hereafter as C.T.C.) and 15 cc of cod liver oil, he 
will be taking this formula” (shown in tabular form).
 “According to the economic condition of the family 
and the needs of the particular infant, cereal, in the form of 
wo t’ou, that is maize and soybean or millet and soybean 
steamed bread, made into a porridge, is advised at six or 
seven months and hard boiled egg at eight or nine months.” 
Address: 1. Dep. of Public Health, Peiping Union Medical 
College; 2. First Health Station, Peiping Municipality, China.

2729. Chu, T.J.; Read, B.E. 1938. The vitamin C content of 
Chinese foods. Part II. Chinese J. of Physiology 13(3):247-
55. Sept. [11 ref. Eng; chi]
• Summary: Mature dry soybeans were found to contain 
46.66 mg (black variety) or 17.75 mg (green variety) of 
vitamin C per 100 gm edible portion. Soybean residue 
[okara] contained 3.84 mg/100 gm. The dye titration method 
of testing was used. Address: Div. of Physiological Sciences, 
Henry Lester Inst. of Medical Research, Shanghai.

2730. Good Health (Battle Creek, Michigan). 1938. Colonic 
irrigation found benefi cial. 73(9):280. Sept.
• Summary: In autointoxication of intestinal origin, colonic 
irrigation is far more effective than the ordinary enema. 
Patients with this disorder require a strictly antitoxic diet; 
that is, the avoidance of meats of all sorts. The food should 
be chewed carefully. “Acidophilus cultures, especially soy 
acidophilus, and Lacto-Dextrin should be used in suffi cient 
quantities to change the intestinal fl ora; that is, to arrest 
putrefaction and produce non-odorous stools, with the 
absence of intestinal gas.”
 Note: This is the earliest English-language document 
seen (Nov. 2020) that uses the term “colonic irrigation” to 
refer to a method for changing the intestinal fl ora.

2731. Kung, Lan-Chen; Yeh, Hui-Lan; Adolph, William 

H. 1938. The availability of calcium in vegetable food 
materials. Chinese J. of Physiology 13(3):307-15. Sept. [14 
ref. Eng; chi]
• Summary: “Cow’s milk is not a common item of food in 
China and a study of the Chinese dietary makes it evident 
that vegetable food materials, especially leaf vegetables, 
constitute the principal source of calcium supply. It has been 
suggested that the calcium intake might be conveniently 
enhanced by increasing the proportion of leaf vegetables in 
the diet.
 “The calcium of milk has been shown in numerous 
experiments to be almost completely utilized by the body; 
there is however confl icting evidence as to the extent to 
which calcium from vegetable sources is utilized. Using the 
method of metabolic balance in experiments with human 
subjects... Adolph and Chen (1932) feeding soybean curd 
report good utilization of the calcium in these materials.” 
Lower calcium retention is reported from spinach and kale, 
probably due to their high oxalate content.
 In this experiment nine of the most commonly used leaf 
vegetables in north China were fed to rats. Soybeans sprouts, 
Laminaria [kombu, a sea vegetable], and white turnip were 
also fed, since they were “common items in the dietary” 
with a high calcium content. The rats retained 53-62% of 
the calcium in the soybean sprouts; this was slightly lower 
than that of the others materials tested. The calcium of most 
vegetables examined was well utilized.
 Note: This research was aided by a grant from the 
Rockefeller Foundation. Address: Dep. of Chemistry, 
Yenching Univ., Peiping.

2732. Lyman, J.F. 1938. The soybean as food for man. 
Proceedings of the American Soybean Association p. 25-
30. 18th annual meeting. Held 12-14 Sept. at Wooster and 
Columbus, Ohio.
• Summary: “The Chinese and other Eastern peoples have 
solved the problem of food seasoning without the use of 
meat. They have found that a meaty fl avor can be obtained 
from the soybean through a fermentation process. Soy 
sauce is to the Chinese what gravy is to the American. Even 
more important is soy sauce in China because the use of 
food fl avors and condiments in that country is much more 
restricted than with us. The Chinese have simple tastes. Soy 
sauce, salt and pepper are the only food fl avors commonly 
used by them.
 “While the chemist has made but little study of food 
fl avors and the physiologist has done but little also, enough 
is known of the problem so that soy sauce can be made by 
chemical methods as well as by the ancient fermentation 
process. The chief meaty-like taste of soy sauce is known to 
be the salt of an amino acid, mono-sodium-glutamate. This 
salt is now manufactured for use as a condiment. The process 
involves the disintegration of the soybean of other protein, 
preferably wheat gluten, with hydrochloric acid. A mixture 
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of about 20 amino acids is obtained among which mono-
sodium-glutamate makes up about one-fi fth in the case of 
soybean protein and two-fi fths in the case of wheat gluten.
 “The mono-sodium-glutamate can be crystallized from 
the mixture by adjusting the acidity to pH 3.2, or the mixture 
can be neutralized to a desired acidity and used without 
refi ning just as soy sauce is used” (p. 25).
 “In Japan mono-sodium-glutamate of good purity is sold 
at a wholesale price of about two dollars a pound under the 
name Ajinomoto” (p. 26).
 A diagram (p. 28) shows “Some possible food products 
from the soybean,” including sprouts, soybean milk, soybean 
curd, soybean cheese, soy sauce, meat sauce, meal, fl our (for 
use in breakfast cereal, bread, sausage, meat loaves, or ice 
cream), refi ned oil (for use in lard substitutes), crude oil (for 
us in margarine or dressing), and lecithin (an anti oxidant or 
emulsifi er). Address: Dep. of Agricultural Chemistry, Ohio 
State Univ.

2733. Milner, R.T. 1938. Progress of the U.S. Regional 
Soybean Industrial Products Laboratory. Proceedings of the 
American Soybean Association p. 3-5. 18th annual meeting. 
Held 12-14 Sept. at Wooster and Columbus, Ohio.
• Summary: “At the last meeting of the American Soybean 
Association a brief report was made on the work of the 
agronomic and analytical sections of the U.S. Regional 
Soybean Industrial Products Laboratory. This report will 
deal more fully with the investigations of the oil and protein 
sections. It must be realized that but little time has elapsed 
since the inauguration of these work projects and the results 
here discussed are only preliminary. They are to be regarded 
as indications of what may be expected of future work 
in these fi elds, and in no sense as a report on completed 
research work.
 “It may be recalled that when the laboratory was 
organized as a cooperative venture undertaken by the 
Bureaus of Chemistry and Soils and Plant Industry of 
the U.S. Department of Agriculture and the Agricultural 
Experiment Stations of the twelve North Central States, 
two broad objectives were laid down by these cooperating 
agencies to guide the work of the laboratory; (1) to ascertain 
the effect of varietal, climatic, soil, and fertilizer differences 
on the chemical composition of the soybean and to develop 
varieties of soybeans for industrial utilization; and (2) to 
develop new industrial uses and improve present industrial 
outlets for soybeans and soybean products. The projected 
research on the second objective was to deal chiefl y with 
soybean oil and soybean meal or protein, and to conduct 
engineering and development studies of soybean processing.
 “It may not be out of order to mention briefl y the 
progress toward the fi rst objective during the last year. At 
present over 800 samples have been analyzed chemically for 
many constituents. These samples represent extremely wide 
variations in environmental conditions. Briefl y, the results 

so far collected confi rm those reported last year. However, 
differences found during the growing season of 1937 when 
conditions were more nearly normal as compared with 1936 
have been suffi ciently great to justify the collection of data 
for several more years before attempting any sweeping 
generalizations. The possibilities in breeding soybeans to 
develop desirable characteristics of oil and protein content, 
iodine number, etc., look very promising. In addition 
facilities have been recently set up for physiological studies 
of the soybean.
 “Considerable experimental work has been done during 
the past year on the use of soybean oil in varnishes and 
paints. Fatty acids derived from soybean oil have been used 
for some years in glyptal resin fi nishes. Likewise soybean 
oil itself has been used in mixtures with linseed and perilla 
for paints, and with China-wood oils for varnishes. This 
laboratory has, therefore, chiefl y directed its efforts toward 
the production of protective fi lms and coatings which contain 
no oil other than soybean. At the risk of being tedious I shall 
give a greatly simplifi ed picture of a varnish and how it is 
made. A varnish is usually composed of a resin or gum, an 
oil, a drier, and probably some thinning agent. It is desirable 
to have as fi nished product a varnish that will dry to a clear 
hard fi lm quickly, that is easy to apply, and that is resistant 
to alkali, acids, hot or cold water, and gasoline. Such a 
varnish should have an average out-door life of about a 
year, and during that time should remain as a tough elastic 
fi lm. Variations in the resin, oil, or drier, in the amounts of 
each used, in the manner of combining, and in the cooking 
together of these constituents will affect the properties of the 
varnish. As you all know, soybean oil is correctly classed 
as a semi-drying oil since normally it requires much longer 
to dry than linseed oil, for instance, and the resulting fi lm 
of soybean oil is normally soft and tacky. It is evident that 
considerable care must be taken to produce a satisfactory 
varnish from soybean oil alone. A number of very promising 
varnishes have been made using clarifi ed nonbreak or alkali-
refi ned soybean oil. One crucial test of the durability of 
varnishes is their resistance to weathering. This is a test for 
which time is required and there is no satisfactory substitute.
 “Some 50 varnishes are now undergoing outdoor 
exposure tests and among them are some which after the 
lapse of nearly a year show practically no checking or 
peeling and still retain their gloss. The resistance of many 
of these products to acid, alkali, and water is also excellent. 
At the present time a bakelite resin has proved the most 
satisfactory and, with such resins, soybean oil varnishes in 
our experiments will dry free from tack in some 6 to 8 hours 
and successive coats can be applied on successive days. 
While ten years ago such a drying rate would have been 
considered excellent, today varnishes are made which dry 
tack free in 2 to 4 hours. Although the present achievement 
of producing a soybean oil varnish which will dry in 6 to 8 
hours represents great progress in this fi eld, efforts are being 
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continued to reduce the drying time of these products.
 “Work on soybean oil paints has also been carried 
out with about the same degree of success. Exposure tests 
still underway show these coatings to be very resistant 
to weathering although none of them have been exposed 
suffi ciently long to permit an estimate of their ultimate 
durability.
 “Collaborative studies with the National Bureau of 
Standards, the Norfolk Navy Yard, and the Chicago Paint 
& Varnish Production Club have been undertaken. It is felt 
that such work offers the best possibilities for sound and 
permanent expansion of the use of soybean oil in the fi eld of 
protective fi lms and coatings.
 “Before discussing the work of the laboratory on the 
utilization of soybean protein in plastic materials it may be 
well to defi ne the term ‘plastic material’ as used here. In 
general, a plastic material is a mixture of organic substances 
which under the infl uence of heat and pressure may be 
formed to shape. Plastic materials may be divided into two 
general classifi cations, thermoplastic and thermosetting. 
Plastics of the latter class, of which bakelite is an example, 
are formed by a non-reversible chemical reaction which 
produces infusible material. This hardens in the die, after 
pressing and heating have formed it to the shape desired, 
and it can be removed from the hot die. The thermoplastic 
materials such as cellulose acetate soften by the action of 
heat and pressure without undergoing chemical change. Such 
material may be repressed again and again. Pieces molded 
from it must be hardened by chilling the die before the piece 
is removed.
 “Contrary to all published results and opinions this 
laboratory has discovered that it is possible by hardening 
soybean protein properly with formaldehyde to produce 
a thermoplastic material. This discovery makes possible 
the development of protein molding powders that will 
come from a die in a fi nished state. To appreciate properly 
the importance of this development it must be realized 
that casein, the only protein plastic used to any extent 
commercially at present, requires a very long hardening 
process after being molded or formed to shape. Of course 
much remains to be done before this soybean plastic 
which contains no other plastic or fi ller material is entirely 
satisfactory. If a satisfactory plasticizer or softener can be 
found which is also a water repellent, a great improvement 
in this plastic will result. Some success has been achieved in 
the intensive search for such an agent.
 “It has been found possible to mix thermoplastic, 
formaldehyde hardened soybean protein or meal with 
commercial molding materials, such as phenolic or 
urea compounds, and produce thermosetting material 
with considerably improved properties. It has also been 
discovered that soybean protein may be extracted from the 
fat-free meal in a formaldehyde solution. This hardened 
protein may possibly be used for the base in the preparation 

of a great many industrial products, including plastics, 
laminated material, adhesives, paints, fi lms, etc.
 “Limitations of time and space prevent more than 
a mention of the work in progress on the isolation and 
identifi cation of minor constituents of soybean oil, the study 
of the stability of edible oil, methods of following chemical 
changes in stability, the isolation and study of the proteins 
of the soybean and their properties in aqueous suspension, 
the isolation and identifi cation of various sterols and 
carbohydrates some of which possess considerable interest 
and potential industrial value, fundamental studies on various 
phases of soybean processing, and fi nally refi ning, bleaching, 
and deodorization of the oil or its distillation in an extremely 
high vacuum (molecular), in modern laboratory scale 
apparatus.
 “The list is not complete and the accomplishments 
which have just been emphasized are merely to point out 
for your information some trends which the work of the 
laboratory is following. The prospects are bright for further 
industrial use of the soybean and its derived products. The 
chief prerequisites for broadened applications are a more 
precise knowledge of the physical and chemical properties 
of the materials for which uses are sought and more defi nite 
information concerning the chemistry of the processes 
through which these materials must pass to produce from 
them products of industrial importance.” Address: U.S. 
Regional Soybean Industrial Products Lab., Urbana, Illinois.

2734. Morse, W.J. 1938. Edible varieties of soybeans. 
Proceedings of the American Soybean Association p. 30-
33. 18th annual meeting. Held 12-14 Sept. at Wooster and 
Columbus, Ohio.
• Summary: “Although the soybean had attracted attention at 
various times as an article of food in the United States, it was 
not until the World War [World War I], when a cheap source 
of protein was being sought, that the soybean was really 
considered seriously as an article of diet for Americans. The 
dried beans were prepared in many ways but owing to the 
time required for cooking, the peculiar taste, and improper 
methods of processing, soybean products were not generally 
accepted. During this period cooking tests were conducted 
with all of the varieties and introductions then available in 
an attempt to fi nd varieties lacking the unpleasant bean taste 
and which would cook quickly. Only two such varieties were 
found–the Easycook and Hahto. Some progress was made in 
getting people to eat these varieties...”
 “Oriental varieties of soybeans are distinguished 
not only according to seed and plant characters but also 
according to use, such as for curd [tofu], sprouts, green 
vegetables, roasted beans, and numerous other food products. 
Attempts to obtain suitable edible varieties from oriental 
countries through correspondence met with but little success. 
During agricultural exploration work in the Orient from 
1929 to 1931, many varieties of soybeans were found in 
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Japan and Chosen [Korea] which were used solely as green 
shelled or dry edible beans. These edible types, ranging in 
maturity from 75 to 145 days, have been under test for the 
past six years at various experiment stations throughout the 
United States.” In addition, “extensive investigations of the 
cooking qualities and composition of the green shelled and 
dry edible beans have been made by various Departments 
of Home Economics. Many of these varieties were judged 
much superior to the commercial varieties in fl avor, texture, 
and ease of cooking. Moreover, tests indicate that the fl our 
from most of the edible varieties has a better fl avor than 
the available commercial soybean fl ours... Thirty-one of 
the varieties introduced as edible beans have been found 
suffi ciently promising to be assigned varietal names, shown 
in table 1, and have been distributed into those regions to 
which they seem especially adapted. Although the supply of 
seed of these varieties at present is quite limited, seed stocks 
are being increased rapidly at several experiment stations and 
by various growers to meet the growing demand for edible 
soybeans... Both the green (immature) and dry beans contain 
much more fat and protein and less carbohydrates than other 
leguminous seeds. Few naturally occurring foods are as rich 
in protein as soybeans... The soybean is also a good source 
of some of the mineral elements, containing more calcium 
and phosphorus than any of the cereals and excelling most 
foods as a source of available iron. Because of the alkaline 
elements in soybeans, they belong to the class of alkali-
forming foods.
 Table 1, titled “Characteristics of edible varieties of 
soybeans” (p. 32) lists the following 31 varieties: Agate, 
Aoda, Bansei, Chame, Chusei, Easycook, Fuji, Funk 
Delicious, Goku (the smallest bean in this table; 3,216 seeds/
lb), Haberlandt, Hahto (the second largest bean; 1,250 seeds/
lb), Hakote, Higan, Hiro, Hokkaido (the largest bean; 1,232 
seeds/lb), Imperial, Jogun, Kanro, Kura, Nanda, Osaya, 
Rokusun, Sato, Shiro, Sioux (the next to smallest bean in this 
table; 3,000 seeds/lb), Sousei, Suru, Toku, Tokyo, Waseda, 
Willomi. For each variety the table shows: F.P.I. number, 
number of days to ripen, seed color (green, straw yellow, 
olive yellow, brown, black), hilum color (brown, black, 
pale), seeds per pound, oil content and protein content (% on 
moisture-free basis), and use (green vegetable, or dry edible).
 “Some commercial concerns are now canning the green 
beans and at the Illinois Agricultural Experiment Station 
attempts to preserve green soybeans with freezing storage 
methods have been very successful.
 “Extensive nutritional studies revealing the unique 
dietary value of the soybean and its products during recent 
years have had much to do with the rapid and growing 
popularity of the soybean as a food.”
 Note: This is the earliest document seen (Nov. 2020) 
that mentions the soybean varieties Aoda or Sioux. Address: 
Bureau of Plant Industry, USDA, Washington, DC.

2735. Wightman, Henry B. 1938. Soybean sensitivity with a 
case report. J. of Allergy 9(6):601-03. Sept. [7 ref]
• Summary: Begins with a discussion of the many food- and 
industrial uses for the soybean worldwide. The author reports 
a case of soybean sensitivity in a 33-year-old man who 
had been suffering from nonseasonal asthma for 2½ years. 
Asthma was induced when the air was contaminated by 
soybean pollutants in areas of industrial use of its products. 
Sensitivity occurred on inhalation (of soybean dust) and 
on digestion (of Sobee soy milk); It was detected by direct 
skin test and by passive transfer. “Because of its widespread 
and increasing utilization, sensitivity to soybean should be 
constantly suspected.” Address: M.D., Dep. of Allergy, the 
Roosevelt Hospital, New Rochelle, New York.

2736. Horvath, Artemy A. 1938. Soya meal for feed. U.S. 
Patent 2,132,621. Oct. 11. 1 p. Application fi led 2 Nov. 1937.
• Summary: “This invention pertains to improvements in 
soya meal for feeding animals.
 “Soya meal is used extensively as feed for stock, such as 
cattle, hogs, etc.”
 “An object of this invention is to treat comminuted soya 
in general, and preferably to treat soya meal, so as to avoid 
fl atulence in animals ingesting this feed. A further object is to 
improve the digestibility of soya meal and the assimilation of 
food values and generally to improve the utilization of food 
in the alimentary tract of cattle, hogs and the like.”
 “According to this invention important benefi ts result 
from incorporating with soya feed for animals certain 
strains of bacteria. In particular, certain effective strains of 
bacteria for this purpose are developed by growth during 
fermentation of soy beans with cereal grains and salt. Such 
preferred strains are of the following: B. mesentericus, B. 
subtilis, and B. vulgatus.”
 “Soy sauce is manufactured by fermenting a mixture 
of boiling soy beans, barley or wheat, sodium chloride and 
water... The soy sauce fermentation lasts many months, 
during which are developed specifi c strains of bacteria useful 
in the present invention,...” Address: Newark, Delaware.

2737. Axtmayer, Joseph H.; Hernandez, G.R.; Cook, D.H. 
1938. The nutritive values of some forage crops of Puerto 
Rico. II. Legumes, grasses and a mixture. Puerto Rico Univ. 
J. of Agriculture 22(4):455-481. Oct. [9 ref]
• Summary: Soybean fodder was fed green to sheep. “Soy 
beans in the full pod stage of maturity yield the highest value 
for the total digestible nutrients followed closely by the 
pigeon pea in the before-fl owering stage.” Address: Dep. of 
Chemistry, School of Tropical Medicine, San Juan, Puerto 
Rico.

2738. Berg, D.J. v.d.; Toit, F.M. du. 1938. The soybean: 
Its production and industrial use. Farming in South Africa 
13(151):391-93. Oct.
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• Summary: Part I, by Berg, is titled “Soybean production 
in South Africa.” It discusses adaptation, uses of soybeans 
as a fodder crop, for industrial purposes, and for human 
consumption, cultural practices, and soybeans in diversifi ed 
farming systems. Concerning use in human foods, the author 
notes: “But it is in the meal, after the oil is extracted, that its 
greatest value lies. The meal contains nearly 43 per cent. of 
protein, an ingredient so often absent from the diet of a very 
large proportion of South Africa’s population. The value that 
this meal, judiciously mixed with maize meal, would have in 
the feeding of the working classes and the native population 
of South Africa cannot be overemphasized.”
 Part II, by Toit, is titled “The importance of the soybean 
in industry.” Fig. 2 (photo) shows ten soybean food products, 
including soybean fl our (Soyolk, 7 lb), Worcestershire 
sauce (Lea and Perrins), soybean biscuits, soybean cocoa, 
soybean chocolate (Eden Chocolat au Soja), soft soap, 
laundry soap, invalid and diabetic food, soybean meal, and 
compressed soybean cake for stock feed. With the exception 
of the chocolate and cocoa which originated in France, all 
of these products were made in England. Fig. 3. shows auto 
parts made of soybean protein and oil made at the Ford 
River Rouge plant. “One fi rm in this country is treating and 
milling soybeans and preparing a meal which is becoming 
increasingly popular as a source of protein in the rations of 
mine natives. This fi rm is to-day forced to import a large 
proportion of its requirements owing to the low production 
of soybeans in the Union.” Address: 1. Research Offi cer and 
Superintendent, Summer Cereal Station, Kroonstad; 2. Field 
Husbandry Section, Div. of Plant Industry.

2739. Dollear, F.G.; Krauczunas, P.; Markley, K.S. 1938. 
Composition of a soybean oil of abnormally low iodine 
number [102.9]. Oil and Soap 15(10):263-64. Oct. [5 ref]
• Summary: Soybean oil from Dunfi eld soybeans (grown 
at Columbia, Missouri in 1936) was found to have an 
iodine number of 101.6. As far as the authors know, this is 
the lowest iodine number ever recorded for an American 
cultivated variety of grain-type soybean. This oil appears 
to contain a higher percentage of oleic acid and a lower 
percentage of linoleic and linolenic acids than do normal 
soybean oils.
 Note: This is the earliest English-language document 
seen (Nov. 2020) that contains the term “grain- type” or 
“grain-type soybean,” which it uses in contrast to “vegetable-
type” soybeans. Address: U.S. Regional Soybean Industrial 
Products Lab., Urbana, Illinois.

2740. Hayward, J.W. 1938. The proteins of soybeans and 
soybean oil meal. In: Soybean Nutritional Research Council, 
ed. 1938. The Composition and Nutritive Properties of 
Soybeans and Soybean Oil Meal; A Literature Review. 
Chicago: SNRC. 62 p. See p. 12-21. Oct. [41 ref]
• Summary: Contents: Amount of protein in soybeans and 

soybean oil meal and factors affecting same (Varieties: 
Manchu, Dunfi eld, Mandarin, Illini, Peking, Mukden, Illinois 
T 117, F.P.I. 54563-3, Scioto). Types of protein in soybeans 
and soybean oil meal. Amino acid content of the proteins 
in soybeans and soybean oil meal. Nutritive value of the 
proteins of soybeans and soybean oil meal. Effect of storage 
on soybean protein. Industrial uses of soybean protein: Glue, 
adhesive and sizing materials, plastics, water paint, foundry 
cores, artifi cial wool, whipping fl ours.
 “Amount of Protein in Soybeans and Soybean Oil Meal 
and Factors Affecting Same: Soybeans available in this 
country and in other countries exhibit a wide variation in 
protein content, this variation being due to several factors. 
In the fi rst place, soybeans grown in a single locality show 
a marked varietal difference in protein content. Piper and 
Morse (1) state that the principal varieties in the United 
States may vary from 34.1% to 46.9% in this respect. 
Cartter and Milner (2) of the U.S. Regional Soybean 
Industrial Products Laboratory at Urbana, whose extensive 
investigations of the composition of soybeans are still in 
progress, have reported the following analysis of soybeans to 
indicate the variation with change of variety [table 1]:
 Manchu 45.99%
 Dunfi eld * 43.95%
 Mandarin 45.54%
 Illini 44.48%
 Peking 43.68%
 Mukden 6.31%
 Dunfi eld ** 42.07%
 Illinois T 117 43.20%
 F.P.I. 54563-3 44.63%
 Scioto 3.73%
 * Seed from Illinois Experiment Station.
 ** Seed from Purdue Experiment Station [Indiana].
 “An individual variety grown in a single location may 
also vary considerably from year to year. O’Kelly and Gieger 
(3) found that the Laredo and Mammoth Yellow varieties 
analyzed for protein as follows over a period of several years 
(from 1925 to 1932; table 2):
 Laredo ranged from 35.55% to 40.67% protein
 Mammoth Yellow ranged from 39.91% to 44.64 protein
 A given variety will also vary considerably in protein 
content from one locality to another. Webster and Kiltz (4) 
list the following results for four varieties of soybeans grown 
in different places in Oklahoma in 1931 [table 3]:
 The variety Chiquita contained 42.50% protein in Craig 
County but 46.56% in Stillwater Co.
 The variety Dixie contained 43.13% protein in Craig 
County but 46.82% in Stillwater Co.
 The variety Virginia contained 40.00% protein in Craig 
County but 44.06% in Stillwater Co.
 The variety Laredo contained 35.00% protein in Craig 
County but 47.50% in Stillwater Co. This latter variation is 
probably closely associated with the infl uence of varying 
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environmental conditions, such as climate (including 
rainfall), soil type, fertilizer applied, etc. It has been stated 
(5) that soybeans grown in Manchuria and the United States 
are richer in protein than those grown in Germany, and 
further, that application of phosphatic fertilizers likewise 
favors protein formation. Inoculation of the soil may have a 
profound effect. For instance, a 16% increase in the protein 
content of soybeans grown on inoculated areas over those 
grown on uninoculated soil has been reported by Smith and 
Robison (6) who obtained the following results [table 4]:
 Ogemaw, not inoculated had 8.08% moisture and 
35.39% protein
 Ogemaw, inoculated had 8.88% moisture and 42.20% 
protein
 Medium Green, not inoculated had 8.12% moisture and 
31.23% protein
 Medium Green, inoculated had 8.80% moisture and 
36.45% protein
 “There is apparently (7) a relationship between the 
quantity of rainfall and the protein content of soybeans, the 
lower rainfall tending to produce a higher protein content. 
After a certain stage in the maturation process, soybean 
seeds (3) decline in protein content, but this change is due to 
decomposition of nitrogen free extract rather than a decrease 
in the absolute quantity of protein. Likewise, decayed or 
damaged beans show a higher protein content. There is also 
some indication (8) of an inverse relationship between the oil 
content and the protein content of soybeans.
 “The amount of protein in soybean oil meal will 
naturally depend upon the protein content of the soybeans 
used in processing, but in general the bulk of the soybeans 
that are processed in this country consist of only a few 
varieties, grown principally in the Corn Belt States. When 
these soybeans are all pooled together, the processor fi nds 
that the soybeans do not vary a great deal in protein content 
from one pressing to another. There is, however, a slight 
difference in protein content between the New Process 
[solvent] and Old Process soybean oil meals. In fact, the 
processors employing the solvent method of oil extraction 
(New Process) have found it possible to safely guarantee 
44% of protein in their soybean oil meal; whereas 41% 
has been the usual guarantee for hydraulic or expeller (Old 
Process) soybean oil meal (9). Types of Protein in Soybeans 
and Soybean Oil Meal:
 “Osborne and Campbell (10) proposed the name 
of glycinin for one of the globulin types of protein they 
obtained from soybeans. They considered it the principal 
protein, making up about 80 to 90% of the total crude protein 
contained in soybeans. They also isolated a more soluble 
globulin which resembled phaseolin in composition and, 
as far as they could ascertain, it was similar to phaseolin 
in reaction. They obtained an albumin-like proteid which 
they termed legumelin, and they estimated it made up about 
1.5% of the total protein of the soybean. In addition to 

these proteins, they isolated a small quantity of proteose. 
Some of these proteins are listed below with their average 
composition [table 5]:
 Jones and Csonka (11) obtained fi ve protein fractions 
from soybeans by fractional precipitation at defi nite 
concentrations of ammonium sulfate within a range of 33 
to 70% of saturation. In order to determine which fraction 
represented glycinin, a salt extract of soybean meal was 
dialyzed. From the protein fraction which precipitated, 
two globulins were separated. One was precipitated from a 
10% salt (NaCl) solution by ammonium sulfate at 55% of 
saturation and did not coagulate even at boiling temperatures. 
This fraction was called glycinin since its properties agreed 
with those given by Osborne and Campbell for glycinin.
 “Amino Acid Content of the Proteins in Soybeans and 
Soybean Oil Meal: Osborne and Clapp (12) in their analyses 
of glycinin, the principal protein of the soybeans, found the 
content of amino acids was similar to the values reported for 
casein, the principal protein of milk. Csonka and Jones (13) 
analyzed the chief protein (glycinin) from seeds of several 
varieties of soybeans and found them to differ considerably 
in amino acid content with the greatest variations occurring 
in cystine content (a low value of .74% for the Illini variety 
and a high value of 1.45% for the Manchu soybean). Csonka 
and Jones (14) were the fi rst investigators to report on some 
of the amino acids contained in the whole (non protein 
extracted) defatted soybean oil meal. Again cystine was 
found to be the most variable amino acid for the various 
varieties tested. Values ranged from .287% for the Illini up to 
.491% for the Herman variety. However, these investigators 
did not believe we needed to fear a quantitative defi ciency of 
cystine in any of the common varieties of soybeans or in the 
meal made from these varieties. Hamilton, et al. (15), Nollau 
(16) and Mashino (17) give fi gures on their determination 
of the nitrogen distribution of soybean protein using the Van 
Slyke method.
 “We have listed below for comparison the amino acids 
of the chief soybean protein, glycinin, and the amino acids of 
casein, the principal protein of milk:” [table 6].
 “*We refer you to the second edition (1934) of 
Fundamentals of Dairy Science by L.A. Rogers and others, 
for literature references covering all but one of the above 
values on amino acids in casein. Nutritive Value of Proteins 
of Soybeans and Soybean Oil Meal:
 “Osborne and Mendel (19), Vestal and Shrewsbury (20), 
Shrewsbury, Vestal, and Hauge (21), Hayward, Steenbock, 
and Bohstedt (22) found that raw soybeans when fed to rats 
as the sole or principal source of protein in an otherwise 
complete ration did not support appreciable growth. 
However, normal growth resulted when they fed soybeans 
which had been previously cooked. Vestal and Shrewsbury 
(20), Shrewsbury, Vestal, and Hauge (21), and Robison (23) 
reported similar results with pigs. Mitchell and Villegas 
(24), Mitchell and Smuts (25), and McCollum, Simmonds, 
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and Parsons (26) reported experimental evidence in support 
of the fact that the raw soybean contains a protein of low 
nutritive value. Mitchell and Smuts (25) and Shrewsbury 
and Bratzler (27) claimed that the low nutritive value of the 
protein of raw soybeans was due to a defi ciency of the amino 
acid cystine.” Continued. Address: USA.

2741. Hayward, J.W. 1938. The proteins of soybeans and 
soybean oil meal (Continued–Document part II). In: Soybean 
Nutritional Research Council, ed. 1938. The Composition 
and Nutritive Properties of Soybeans and Soybean Oil Meal; 
A Literature Review. Chicago: SNRC. 62 p. See p. 12-21. 
Oct. [41 ref]
• Summary: (Continued): “Although it was common 
knowledge that the soybean was heated in all the commercial 
methods of oil extraction (solvent or New Process, expeller 
and hydraulic or Old Process methods), little attention had 
been given to the effect the different amounts of heat used 
had upon the nutritive value of the protein in the soybean oil 
meals previous to investigations conducted at the University 
of Wisconsin. From the results of this work, reported by 
Hayward, Steenbock, and Bohstedt (22) it can be concluded 
that a most satisfactory soybean oil meal in terms of protein 
effi ciency and all-round feeding properties, can be produced 
by each of the three methods of oil extraction. Some of the 
principal points of interest are contained in the following 
excerpt from their fi rst article:
 “’Raw soy beans were found to contain protein of low 
nutritive value as determined by the grams of growth per 
grain of protein eaten. Commercial soy bean oil meals such 
as the expeller meal processed at low temperatures, 105ºC. 
for 2 minutes or the hydraulic meal cooked at 82ºC. for 90 
minutes contained proteins similar in nutritive value to the 
raw soy beans. On the other hand, commercial soy bean 
oil meals which had been prepared at medium and high 
temperatures such as expeller meals processed at 112 to 130 
and 140 to 150ºC. for 2½ minutes or hydraulic meals cooked 
at 105 and 121ºC. for 90 minutes contained proteins which 
had about twice the nutritive value of the raw soybeans or 
low temperature meals... Heating the extracted soy beans at 
98ºC. for 15 minutes, as in the commercial solvent method 
of oil extraction, was also found to be an effective method of 
heat treatment...’
 “These investigators also conducted metabolism trials 
and found that heating the raw soybean to a high temperature 
in the expeller method of oil extraction caused an increase 
in the digestibility and biological value of the protein. In 
one set of metabolism trials the values for digestibility 
and biological values of the protein were corrected for 
endogenous nitrogen with the following results:” [table 7].
 Raw soybeans: Coeffi cient of digestibility of protein: 
85%, Biological value of protein: 41%.
 High temperature Expeller pressed soybean oil meal: 
Coeffi cient of digestibility of protein: 87%, Biological value 

of protein: 51%.
 “It should be appreciated that experimental diets used 
in the metabolism trials at the University of Wisconsin 
contained the soybean and soybean oil meal proteins at 
approximately an 18 per cent level, and therefore the results 
are not directly comparable with those obtained on soybeans 
when fed at a protein level of about 10 per cent as reported 
by Mitchell and Villegas (24); nor are they comparable with 
the reported biological values of the proteins in many foods 
and feedstuffs where the material was tested at 5 to 10 per 
cent levels of protein.
 “The results reported for the growth and metabolism 
trials at the University of Wisconsin suggested that the 
application of heat to the raw soybean caused an increase 
in availability of certain fractions of the protein molecule. 
After experimentation with such supplements as casein 
and the amino acid, l-cystine, Hayward, Steenbock, and 
Bohstedt (28) concluded in their second paper that heating 
of the soybean caused such a phenomenal increase in the 
biological value of its protein largely because the heat caused 
the methionine-cystine fraction of the protein to become 
available.
 “Investigators at Cornell University conducted a long 
series of metabolism trials with chicks to determine the 
relative protein effi ciency of the many feeding materials 
available for use in poultry rations. In their fi rst paper, 
Wilgus, Norris, and Heuser (29) reported values of 89 and 85 
for the relative protein effi ciency of expeller and hydraulic 
soybean oil meals which were of unknown temperature 
history. These workers later secured samples of the different 
kinds of soybean oil meals with known temperature histories 
and samples of the respective soybeans from investigators at 
the University of Wisconsin.
 Wilgus, Norris, and Heuser (30) have reported the 
following relative protein effi ciency values for these soybean 
materials” [table 8]:
 This table shows that for Expeller, hydraulic, and solvent 
extracted soybean oil meal, a longer temperature and time, 
generally gives a higher relative protein effi ciency. Solvent 
extraction gives the highest relative protein effi ciency: 92.
 “The following chart summarizing the relative protein 
effi ciency values for various feedstuffs as reported by 
Wilgus, Norris, and Heuser (29, 30), indicates that a properly 
cooked soybean oil meal is superior to many commonly 
used supplements in protein effi ciency [and it is often less 
expensive]:
 The supplements with the highest relative protein 
effi ciency are:
 Casein 100%
 Dried skim milk 100%
 White fi sh meal 104%
 Sardine fi sh meal 98%
 Soybean oil meal (expeller) 92%
 Menhaden fi sh meal 91%
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 Meat scraps 82%.
 “It was also at Cornell University that Turk, Morrison, 
and Maynard (31) conducted metabolism trials with lambs 
to determine the nutritive value of the protein in corn gluten 
meal, linseed meal, and soybean oil meal. They reported 
that the average coeffi cients of apparent digestibility of the 
proteins were 67% for soybean oil meal, 66.3% for corn 
gluten meal, and 63.3% for linseed meal.
 “The lambs were more effi cient in storing protein from 
the soybean oil meal ration than from either of the other 
rations. The average percentage of protein intake stored was 
33.8 for soybean oil meal, 26.5 for corn gluten meal, and 
26.7 for linseed meal. The biological values obtained were 
slightly but signifi cantly in favor of the soybean oil meal 
proteins. They were 72.8 for soybean oil meal, 65.7 for corn 
gluten meal, and 67.7 for linseed meal. These investigators 
concluded that the proteins of soybean oil meal were superior 
to the proteins of linseed meal and corn gluten meal.
 “A great deal has been written and said (5) indicating 
that the proteins of soybeans and soybean products are 
of exceptionally high order in human nutrition. These 
statements have been made in most cases following 
observations of racial habit rather than on the basis of any 
scientifi cally controlled feeding experiments. We do fi nd, 
however, that Kung and Fang (32) have conducted nitrogen 
metabolism trials with preschool children comparing the 
proteins of soybeans to the proteins of cow’s milk. The 
results of their experiments showed no marked difference for 
the children studied in the protein utilization of mixed diets 
when supplemented with soybean milk or cow’s milk.
 “Since we have spoken of the value of soybean protein 
in the human diet, it may be of interest to review some of 
the results of experiments with the protein of soybean fl our 
when blended with the proteins of some of our common 
foodstuffs. Johns and Finks (33) reported the following from 
experiments on rats:
 “’1. Bread made with a mixture of 25 parts of soybean 
fl our and 75 parts of wheat fl our contained a protein mixture 
and water soluble vitamins adequate for normal growth. A 
similar bread containing 15 parts of soybean fl our and 85 
parts of wheat fl our likewise furnished adequate proteins and 
water soluble vitamins for normal growth.
 “’2. These mixtures of the soybean and wheat proteins 
were found two or three times more effi cient than the 
proteins from wheat alone.’
 “Kon and Markuze (34) in their experimental studies 
on the effect of soya-wheat and wheat-rye bread on growth, 
came to the conclusion that a supplementary relationship 
exists between proteins of white wheat fl our and soya 
bean fl our; also that there is a strong indication that a 
supplementary relationship exists between the proteins of rye 
fl our and of soybean fl our.
 “For further references on the value of soybeans in 
human nutrition, the reader is referred to the article of 

Horvath (35) on this subject.”
 “Industrial Uses of Soybean Protein: Considerable 
interest has been manifest in this country relating to the uses 
of specially prepared soybean oil meal or fl our for products 
of industry. In most cases, these uses depend primarily 
upon a protein contained in the meal or fl our. Some of the 
industrial uses frequently mentioned for the soybean oil meal 
or fl ours and isolated soybean protein are as follows:
 1. Glue (37)
 2. Adhesive and Sizing Materials (38; Bowden 1937)
 3. Plastics (39; Boyer 1938)
 4. Water Paint (39)
 5. Foundry Cores (39)
 6. Artifi cial Wool (39)
 7. Whipping Flours (40)
 “For those interested in a review and bibliography 
on this subject, we refer you to the recent publication by 
Horvath” (41). Address: USA.

2742. Hunter, J.E. 1938. The general analysis of soybean oil 
meal. In: Soybean Nutritional Research Council, ed. 1938. 
The Composition and Nutritive Properties of Soybeans and 
Soybean Oil Meal; A Literature Review. Chicago: SNRC. 62 
p. See p. 10-11. Oct. [5 ref]
• Summary: “Soybean oil meal has long been recognized as 
a valuable feed for livestock. Soybean oil meal is valuable 
because of its protein of high biological value, its fat content 
(Meissl and Boecker {1} in their studies found soybean oil 
meal to contain no free fatty acids and to consist almost 
entirely of neutral triglycerides), its impressive list of 
carbohydrate materials, its inorganic constituents, its vitamin 
content, and its content of phosphatides and enzymes.
 “Volumes have been written on the analysis of soybean 
seeds. The composition of soybean oil meal has been 
generally quite closely standardized, the fat content of the 
meal being the chief variant. The fat content varies somewhat 
with the processes of manufacture, the expeller and hydraulic 
meals containing more fat than solvent processed meal. 
Morrison (2) gives the general composition of soybeans and 
soybean oil meal as follows:”
 Table 1 gives the composition of soybeans, soybean oil 
meal made by hydraulic or expeller process, and soybean oil 
meal made by the solvent extraction process.
 “Morrison also presents the following mineral and 
fertilizing values:”
 Table 2 gives the calcium, phosphorus, nitrogen, and 
potash content of soybean meal made by the three different 
processes described above.
 “Piper and Morse (3) in a series of analyses showing the 
composition of Old Process soy cake and meals, indicate the 
following variation in composition” [table 3]:
 Moisture–from 7.59 to 17.37%
 Protein–from 40.56 to 44.65%
 Fat–from 5.04 to 8.77%
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 N.F.E.–from 21.2 to 34.04%
 Ash–from 4.90 to 6.59%
 Fiber–from 3.58 to 6.95%
 Note: N.F.E. is “nitrogen free extract” which is 
carbohydrates, not including fi ber.
 “It must be remembered that these fi gures from Piper 
and Morse were from determinations made prior to 1923, 
and undoubtedly show a much wider variation than can be 
found today.
 “An interesting table showing the moisture, protein, 
ether extract, and ash content of soybeans and soybean oil 
meal is given by Wilgus, Norris, and Heuser (4) as follows:
 Table 4 (the largest of the 4) is based on has 8 columns: 
(1) Sample No.: there are 9 samples. (2). Process: using 
the Expeller, hydraulic, and solvent extraction process. (3) 
Soybean material: Either soybeans or oil meal. (4) Per cent 
moisture. (5) Per cent protein. (6) Per cent ether extract. (7) 
Per cent ash. (8) Soybean variety: Illini, Manchu, and Black 
Ebony–plus some mixtures of two of these.
 “The soybean contains several enzymes. Piper and 
Morse (3) cite references to investigations reporting the 
presence of urease, diastase, lipase, peroxidase, and a 
protease of the peptoclastic type. Frey and Schultz (5) 
indicate that a bleaching enzyme is present in the soybean 
which makes it an especially valuable agent for bleaching 
carotene in wheat fl our. Heating the soybean above 50ºC. 
inactivates this enzyme, however, and it is therefore not 
present in properly-cooked soybean oil meal.” Address: 
USA.

2743. Hunter, J.E. 1938. Soybean oil meal as a vitamin 
supplement. In: Soybean Nutritional Research Council, ed. 
1938. The Composition and Nutritive Properties of Soybeans 
and Soybean Oil Meal; A Literature Review. Chicago: 
SNRC. 62 p. See p. 31-33. Oct. [13 ref]
• Summary: “With our increasing knowledge of the 
distribution and function of the vitamins, the importance 
of the various ingredients in the diet becomes increasingly 
evident. Soybean oil meal has been known in the industry 
primarily as a protein concentrate, and its vitamin content 
has been considered as secondary when it is used as an 
ingredient in feed mixtures.
 “Recent work, however, has given it a defi nite place 
among vitamin supplements, as well as shown it to be an 
excellent source of high quality protein.
 “Vitamin A: Reports in the literature (1-6), on the 
carotene (or vitamin A) content of soybean products are 
confl icting, but perhaps this discrepancy is due to the 
variation between different varieties. In any case, an analysis 
of over 50 varieties has been reported (7) in which a range 
of from 10 to 210 gamma of carotene per 100 grams of 
soybeans was recorded. This would be a range of about 0.16 
to 3.5 International Units of vitamin A per gram. Soybean oil 
meal and fl our processed in this country (7) contain about 0.3 

of an International Unit of vitamin A per gram.
 “Vitamin B1: It has been reported (7) that soybean oil 
meal contains 1 to 2.8 International Units of vitamin B1 
per gram. This makes it a signifi cant source of this vitamin, 
equal to or better than such grains as corn and wheat.
 “Vitamin B2 (Flavine): Norris and his co-workers (8) 
within the past two years have shown the essential nature 
of ribofl avine in the diet of chicks and also demonstrated 
its necessity for hatchability of fertile eggs. These workers 
have introduced the term ‘Chick Unit’ as a measure of 
the ribofl avine in the feed mixture. They have found that 
soybean oil meal contains 3 Chick Units per gram. Working 
with rats, Levine and Remington (9) have given soybeans 
a value of 2.4 to 3.2 Bourquin-Sherman units per gram. 
Kishler (10) of Purina Mills agrees with these fi ndings. 
These data make it clear that soybean oil meal contains at 
least three times the value of whole grain and cereals and 
about one-sixth the value of high quality dried skim milk.
 “Vitamin E: Vitamin E has also been found in 
considerable quantities in soybean oil. U. Suzuki (11) reports 
that birth and normal gestation result with soybean oil as 
the only source of vitamin E. He stated that it is a much 
poorer source than wheat germ oil, however. The amount 
remaining in soybean oil meal remains to be found by future 
investigation.
 “Vitamin F: Another of the factors associated with 
soybean oil is the anti-dermatitic factor, vitamin F, believed 
to be closely related to the unsaturated fatty acids, linoleic 
and linolenic acids or their isomers. Both of these acids 
in the form of methyl esters have been shown (12) to be 
effective in curing the defi ciency disease associated with the 
lack of this vitamin.
 “Vitamin K: This is a new factor which has been 
found to be essential in the clotting of blood. It is present 
in abundance in soybean oil (13) but no specifi c assay of 
soybean oil meal has been reported.
 “The vitamins A, E, F and K are found in too low 
quantities in soybean oil meal to make them important in 
regular dietary practice. They may, however, be shown 
to have considerable more importance in special diets in 
pathological cases.
 “To date soybean oil meal fi nds its highest practical 
value from the vitamin standpoint in its content of the 
vitamin B2 (fl avine) complex. Since the Sherman-Bourquin 
technique gives it a value of about one-half that of milk and 
the Norris method gives it only one-sixth, it would appear 
that factors other than ribofl avine may be contained in 
soybean oil meal.” Address: USA.

2744. Kawamori, Toshio. 1938. Tanpaku sanbun kaibutsu to 
shôyu no eiyô shiken [Nutritional experiment on shoyu and 
the decomposition of protein with acid]. Jozogaku Zasshi (J. 
of Brewing, Osaka) 16(10):829-35. [5 ref. Jap]
Address: Osaka Teikoku Daigaku, Kôgaku-bu, Jôzôgaku 
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Kyôshitsu, Takada Kenkyûshitsu, Osaka, Japan.

2745. Kishlar, Lamar. 1938. Industrial uses of soybean oil 
meal. In: Soybean Nutritional Research Council, ed. 1938. 
The Composition and Nutritive Properties of Soybeans and 
Soybean Oil Meal; A Literature Review. Chicago: SNRC. 62 
p. See p. 59-62. Oct. [12 ref]
• Summary: “Recent fi gures reported by the National 
Soybean Processors Association show that for the crop year 
1936-37, 98.7% of the soybean oil meal produced in the 
United States was used for livestock feed, leaving only 12% 
for industrial, human food, and other similar purposes. These 
fi gures, however, refl ect only the past and do not show the 
many interesting technical uses which are being developed 
for soybean oil meal.
 “Much attention has been directed to the use of soybeans 
as food, and scores of soybean food products have been 
proposed. Soybeans are the chief food of hundreds of 
millions of people in the Orient, and the higher stamina 
of the people from regions where the soybean is grown 
compared with that of the rice regions is, in itself, proof of its 
food value (1).
 “Soybean fl our which is, at present, the most important 
edible food product made from soybean oil meal, contains 
more than 40% protein and may contain up to 20% fat (2). 
Soybean products are low in carbohydrates, and because of 
this property, they are frequently recommended in the diets 
of diabetics (3).”
 Table 1 gives the protein, fat, and carbohydrate of many 
different animal and vegetable foods:
 Rice 8.0, 0.3, 79.0
 Beef 14.5, 22.5, -
 Mutton 14.5, 25.0, -
 Bacon 9.5, 59.4, -
 Milk 3.3, 4.0. 5:0
 Eggs 11.9, 9.3, -
 Salmon 15.3, 8.4, -
 Oranges 0.8, 0.4. 14.3
 Wheat 12.0, 1.5, 73.0
 Oats 14.3, 3.0, 72.5
 Navy Beans 22.5, 1.8, 59.6
 Peas 24.6, 1.0, 62.0
 Soybeans 42.8, 20.0, 28.0
 Soybean Flour (high fat) 40.3, 21.5, 28.0
 Soybean Flour (low fat) 47.6, 7.3, 28.0
 “Soybean protein is an excellent substitute for animal 
protein and, therefore, is valuable to those who are allergic or 
hypersensitive to animal proteins.
 “Since the proteins are about 85% digestible, soybean 
products have also given very good results in infant feeding 
(1). Macey F. Deming, who has made an extensive study 
of soybeans, says that when properly prepared in suitable 
combination, they make one of the best foods for infants (4).
 According to Dr. T. Brooke, Fort Health Offi cer at 

Singapore, soybeans contain the essentials for a perfect diet 
and in better proportions than found in any other commonly 
used foods (3). Table No. 1 compares soybeans and soybean 
fl our with other common foods in the United States (5, 2),
 “The high fat content fl our was produced in Vienna in 
1923 by Berczeller by a process of steaming the beans and 
heating in a vacuum (6). The fl our of low fat content was 
made from meal obtained by the extraction process (6).
 There are a great number of products which can be made 
from soybean fl our when mixed with wheat fl our and other 
ingredients. Macaroni can contain up to 30% soybean fl our 
(6). Bread in which 2 to 3% soybean fl our is used possesses 
desirable baking qualities, but bread with 25%, or as much 
as 40% has been made (7). Pastry can contain 50% (7) and 
chocolate bars up to 60% soybean fl our (6). Other products 
which may contain soybean fl our are cake, cookies, crackers, 
scones, pretzels, doughnuts, puddings, ice cream, cones, etc. 
(6).
 “Lecithin is a phosphorous containing glycerol ester, or 
phosphatide, which is found in relatively large quantities in 
the soybean. This material has been found in quantities up to 
2% in the soybean (9). Lecithin is a valuable emulsifying and 
anti-oxidant material. It is used in bakery and confectionery 
products (6).
 “Considerable research has been done on the production 
of plastics from soybean oil meal (9, 10). The production 
of one type of plastic is based on the ability of the protein 
to react with formaldehyde to form a thermo plastic resin. 
Other types of plastics are produced by the simultaneous 
condensation of proteins and phenol, or urea with 
formaldehyde in the presence of cellulose or carbohydrates 
(11).
 “In one process, soybean meal, phenol, formaldehyde, 
wood fl our, ammonia, and lime are mixed, screened, and 
pressed into a mould at comparatively high temperatures. 
Pressure up to 2,000 pounds per square inch is used in 
moulding the plastics (9). Wheat chaff as well as wood fl our 
can be used as a fi ller (12).
 “Products made by this process are automobile horn 
buttons, gear shift lever balls, switches, distributor covers, 
and similar moulded products (11).
 “Soybean oil meal forms the base of an excellent glue. 
This glue is made by heating soybean oil meal with lime and 
treating it with caustic soda. The glue formed has excellent 
water resistance and adhesive properties (6). Large amounts 
of this glue are used for laminated shipping boxes, plywood, 
and veneer. Insulating boards for refrigerators have been 
made with this glue (6).
 “Paper sizing has been successfully made from soybean 
oil meal. The Glidden Company, in cooperation with the 
Institute of Paper Chemistry, has found that sizing made 
from soybean oil raises the mullen strength and increases the 
folding strength of the paper. It has been found that papers 
previously diffi cult to size have been treated successfully 
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with soybean sizing. There is a demand for paper coating as 
well as sizing, which should give an additional impetus to 
this use of soybean meal (13).
 “Soybean oil meal paste has been used as an emulsifying 
agent in making salad dressing. It has several advantages, 
being low in cost, with the property of absorbing large 
amounts of liquid for a given viscosity, and being less 
sensitive to storage in low temperatures than those stabilized 
wholly with egg (14).
 “Soybean fl akes made from fat free soybean oil meal 
are making considerable progress for use in the brewing 
industry. The addition of the soybean fl akes increases the 
protein of the beer and produces a better head of foam on the 
fi nished product (15).
 “From the large amount of research which is being 
devoted to the development of technical products from 
soybean oil meal, many new and useful products are sure 
to evolve. Although only 1.2% of the soybean oil meal now 
produced is utilized in human food and technical uses, the 
excellent results being obtained from soybeans in many 
technical fi elds, however, forecast that the fi gures a few years 
hence will tell a different story.” Address: USA.

2746. Peck, Lyman. 1938. The carbohydrates of soybean oil 
meal. In: Soybean Nutritional Research Council, ed. 1938. 
The Composition and Nutritive Properties of Soybeans and 
Soybean Oil Meal; A Literature Review. Chicago: SNRC. 62 
p. See p. 28-29. Oct. [4 ref]
• Summary: “A review of the literature reveals the fact that 
very little is known about the carbohydrates of soybean 
oil meal. This is, doubtless, due to the fact that the product 
contains such a small amount (approximately 8% to 11%) of 
carbohydrates.
 “In contrast to other cereals, the soybean carbohydrate 
fraction contains very little starch. This point may be 
considered a distinguishing factor of soybeans and soybean 
oil meal. The carbohydrates occur in the soybean oil meal 
as a crude brownish, gummy material. Because the pure 
carbohydrates are associated in their natural state with 
so many impurities, the research chemists, who, have 
undertaken the problem of separating the pure compounds 
for identifi cation, have experienced many diffi culties.
 “Some investigators have succeeded in isolating and 
determining the amounts of those sugars occurring in the 
largest quantities.
 “The following table has been taken from the 
Technology Reports of the Tohoku Imperial University, Vol. 
2, No. 2, page 83.
 “’With regard to the carbohydrates or saccharo-colloids 
of the soybean, Dr. S. Yukawa reports as follows’:
 “Total carbohydrates (for anhydride) 21.69% or 
100.00%
 “Cane Sugar 5.90% or 27.20%
 “Stachyose 3.52% or 16.22%

 “Araban 3.80% or 17.52%
 “Galactan 4.62% or 21.30%
 “Fibre (crude) 3.82% or 17.76%
 “From the above table it is evident that sucrose and 
stachyose are the two most important sugars to be found in 
soybean oil meal.
 “Historically, Tanret (2) seems to be one of the fi rst 
investigators to report the presence of sucrose in soybeans. 
Street and Bailey (3) later reported on the sucrose content 
of soybeans, but more recent data indicates that the method 
which they used might have caused them to include 
stachyose with sucrose.
 “The recent report of Kraybill, Smith, and Walter (4) 
represents an excellent beginning of an intensive study of the 
carbohydrates in question. In this work these investigators 
have:
 “1. Separated sucrose as a chemically pure compound 
and identifi ed it as such by determinations of refractive 
index.
 “2. Developed two workable methods for the isolation of 
sucrose from soybean oil meal.
 “3. Employed their developed processes on a larger than 
‘test tube’ scale to recover sizable quantities of crystalline 
pure sucrose.
 “Because of the relatively small amounts of the other 
carbohydrate fractions in soybean oil meal and due to the 
fact that so little is known about them, further discussion in a 
report of this kind seems unnecessary.” Address: USA.

2747. Peck, Lyman. 1938. Feeding soybean products to 
beef cattle and sheep. In: Soybean Nutritional Research 
Council, ed. 1938. The Composition and Nutritive Properties 
of Soybeans and Soybean Oil Meal; A Literature Review. 
Chicago: SNRC. 62 p. See p. 44-46. Oct. [8 ref]
• Summary: “Morrison’s Feeds and Feeding, 20th Edition, 
states, ‘Because soybean oil meal is not high in fat like 
soybeans, fattening cattle do not usually show the tendency 
to tire of the feed during a long fattening period, as is 
sometimes the case with soybeans. Also, there is much less 
tendency to undue laxative effect with soybean oil meal.’
 “’In three experiments with fattening calves in which 
soybean oil meal has been directly compared with soybeans 
as a protein supplement, the average daily gain on the 
soybean oil meal has been 0.27 pounds greater. Also, the 
selling price of the calves fed soybean oil meal has been 
higher in each trial, the average difference being 42¢ per 
hundredweight.’
 “Gerlaugh at the Ohio Experiment Station (1) states, 
‘Probably ten pounds of minerals per hundred pounds of 
soybean oil meal is a minimum for rations which do not 
include generous quantities of clover or alfalfa hay for 
animal proteins... I know of no ration that is not better by 
using a palatable soybean oil meal in place of soybeans... 
We are hopeful that conditions will continue to encourage 
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the soybean crop and thus furnish soybean oil meal in 
abundance, because either alone or in combination with other 
proteins it is an excellent feed and its source is well located 
for corn belt feed lots.’
 “’The tests at the University of Illinois (2), a comparison 
of soybean oil meal and cottonseed meal, for steers 
averaging 1100 pounds... two year old steers receiving 
soybean oil meal with a basal ration of ground corn, corn 
silage, and alfalfa hay, made an average daily gain of 2.91 
pounds, while similar cattle receiving cottonseed meal and 
the same basal ration gained 2.77 pounds.’
 “At Purdue University (3) they found soybean oil meal 
was as effi cient as cottonseed meal as a supplement to corn 
in a ration for fattening steers. The steers gained 2.36 pounds 
per day per head on soybean oil meal and 2.35 pounds on 
cottonseed meal. The results of three trials are so nearly 
identical in respect to the quantity of feed required per pound 
of gain and the fi nish of the cattle that little doubt can exist 
as to the fact that when cattle are fed under such conditions 
as obtained in these trials, the effect of soybean oil meal and 
cottonseed meal will be practically the same.
 “Tests at the University of Tennessee (4) revealed the 
fact that steers fed soybean oil meal made a faster gain and 
the cost per pound of gain was lower than lots getting peanut 
meal, cottonseed meal, or tankage.
 “In tests conducted at the Iowa Agricultural Experiment 
Station (5) using calves weighing about 450 pounds each, 
the cost per 100 pounds of gain where soybean oil meal 
was used were slightly under that of the lots fed linseed oil 
meal, tankage and later linseed oil meal or of those started on 
soybean oil meal and fi nished on linseed oil meal.
 “Experiments at Iowa State College (6), ‘Last year in an 
experiment with steers, linseed oil meal and soybean oil meal 
proved to be more effi cient balancers of a basal ration of 
shelled corn, corn silage, alfalfa hay, salt and minerals, than 
whole soybeans. The soybeans were fed at three different 
levels, namely 1.0, 1.8, and 2.5 pounds per steer daily. 
All of the steers fed whole soybeans ate less feed per day, 
gained less, required more feed per unit of gain, and sold for 
less money per 100 pounds than those fed either linseed or 
soybean oil meal.’
 “In the experiments reported in this trial the average 
daily gain on soybean oil meal was 2.10 pounds, whereas the 
gains where soybeans were fed light, medium, and heavy, 
varied from 1.84 to 2.03.
 “Sheep: In tests conducted at the University of Illinois 
(7) soybean meal proved to be more palatable than ground 
soybeans when fed to western lambs in two experiments. The 
authors conclude, ‘Soybean oil meal used as a supplement to 
shelled corn and soybean straw resulted in somewhat more 
rapid gains and in the use of slightly less feed per hundred 
pounds than did linseed meal. The lambs getting soybean 
oil meal had good appetites at all times, and were never “off 
feed.”’

 “Turk, Morrison, and Maynard (8) conducted 
metabolism studies on growing wether lambs to determine 
digestibility, storage, and biological value of the proteins 
of soybean oil meal, corn gluten meal, and linseed meal. 
Each of the feeds was added to a low nitrogen ration in 
such amounts as to furnish a protein level of 10% with 
approximately 1% additional being furnished by the 
other ingredients of the ration. All rations were equalized 
in energy content. The average coeffi cients of apparent 
digestibility for protein, the average percentage of protein 
intake stored, and the average of the biological values of 
the protein were, respectively, 67.0, 33.8, and 72.8 for the 
soybean oil meal, 66.3, 26.5, and 65.7 for the corn gluten 
meal, and 63.3, 26.7, and 67.7% for the linseed meal. These 
data show the superiority of the protein of soybean oil meal 
over those furnished by linseed meal, and corn gluten meal. 
They indicate that it is possible to measure differences in 
quality of protein using sheep and the N-valence type of 
experimentation.” Address: USA.

2748. Robinson, H.E. 1938. The phosphatides of the 
soybean. In: Soybean Nutritional Research Council, ed. 
1938. The Composition and Nutritive Properties of Soybeans 
and Soybean Oil Meal; A Literature Review. Chicago: 
SNRC. 62 p. See p. 34-37. Oct. [24 ref]
• Summary: Composition: The phosphatide content of the 
soybean varies from 1.6 to 3.0 per cent of the whole bean. 
The phosphatide which contains choline as an organic 
base is termed lecithin, whereas when the organic base is 
colamine, the name assigned is cephalin. Nottbohm and 
Mayer (1) found on analysis of soybean phosphatides that 
lecithin constituted about 38 per cent, no choline being 
present in the remaining fraction. Suzuki and co-workers (2) 
brominated the phosphatide fractions from the soybean and 
found various crystalline derivatives of mixtures of palmeto-
oleo or oleo-linoleo and di-oleo or di-linoleo phosphatides. 
McKinney, Jamieson, and Holton (3) have recently reported 
the separation of soybean phosphatides and found evidence 
that the phosphatides may be linked with carbohydrates in 
the seed in glucoside-like compounds. The most complete 
analysis of the phosphatides of the soybean has been 
made by Hilditch and Pedelty. These workers reported the 
following fatty acid composition of the phosphatides:”
 A table with 3 columns shows: (a) Fatty acids, (b) 
Phosphatides–Mol. % Alcohol soluble, (c) Alcohol insoluble. 
On the fi rst line Palmitic acid has 13% alcohol soluble and 
19% alcohol insoluble.
 “A.A. Horvath (5) gives an excellent discussion 
of lecithin and cephalin in his discussion of the soy 
phosphatides. This author states that the colloidal nature 
of lecithin contributes largely to its important emulsifying 
properties. The greater part of soybean lecithin is said to 
exist in some combination with protein. Ether will extract the 
free lecithin but the combined lecithin is liberated by ethyl 
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alcohol. A portion of a combined sugar remains with the soy 
lecithin even after extraction. Commercial soy phosphatides 
are said to contain more cephalin than lecithin. The colloidal 
properties of cephalin are probably about the same as for 
lecithin.
 “Extraction: There are several methods for the extraction 
of the soy phosphatides. In general, some type of alcohol 
extraction is usually practiced. Several years ago the 
Tcherdynzev process, using ethyl alcohol as the solvent, was 
used at Imienpo, N. Manchuria. Sato (6) in 1929 reported 
that 96 per cent alcohol at 75ºC. was a good extractive. 
Calcium chloride was used to separate the phosphatides 
and carbohydrates in the alcoholic layer. Among extraction 
processes in use in the United States are the Bollman (7) 
[sic, Bollmann] and the Rewald (8). The Bollman process 
utilizes as a solvent a mixture of ethyl alcohol and benzol. 
After evaporation, the lecithin is freed from impurities by 
steam and fi nal removal of oil. The Rewald process separates 
the lecithin and oils by centrifuging the extracted liquor. 
Acetone or acetic esters are used to separate the oils from 
the lecithin remaining as a sediment which is then mixed 
with some solid fat or refi ned hydrogenated oil. This fat base 
facilitates handling and improves the keeping quality of the 
phosphatides. A.A. Horvath (5, 9), gives a general discussion 
of methods and organic solvents for the extraction of soy 
phosphatides.
 “Utilization: The general properties, notably the 
emulsifying power due to the ability to form colloidal 
solutions, of the lecithin and cephalin in soy phosphatides 
lend themselves to many important food and industrial uses 
for this product. G.A. Wiesehahn (10) in a review of the uses 
of soybean phosphatides states that the form of phosphatides 
present is in most cases of minor signifi cance, since the 
properties of these compounds are very similar.
 “The extracted soybean phosphatides are available 
commercially in several different combinations. As 
stated earlier, the Rewald process uses other fats as a 
base. Engelmann (11) stabilizes the hydrated phosphatide 
emulsions with alkali peroxides. Lecithin mixtures with 
sodium silicate, fl our, carbohydrates, cocoa, milk lime, 
sulphur, and many other materials have been proposed. 
Hydrogenation was reported to improve the emulsifying 
power of lecithin by Shinozaki and Sato (12).
 “There have been several patents issued on the use 
of phosphatides in the oil industry. A small amount of 
phosphatides added before the pressing of oils or fat was 
claimed to increase yields (13). The cold test for refi ned 
winter cottonseed oil was claimed to be improved by the 
addition of lecithin compounds (14). The creaming and 
shortening properties of shortenings was said to be improved 
by lecithin (15).
 “The anti-oxidant properties of lecithin were discussed 
in some detail by Olcott and Mattill (16) in a recent report. 
These authors conclude that commercial lecithin preparations 

have moderate anti-oxygenic action on refi ned cottonseed 
oil, little effect on lard, and no effect on lard-cod liver oil 
mixtures. The antioxidant action is said to be due to cephalin. 
The mono-basic phosphoric acid radical of cephalin is 
thought to be the active portion.
 “Lecithin has been used for some time in the margarine 
industry to increase the continuance of the fat and aqueous 
phase, particularly for cooking purposes (17). Similarly 
lecithin has been used for improving butter fl avor and quality 
(18). Lecithin has been used in sausages and cheese to 
prevent undue moisture loss and improve cohesion.
 “In the candy industry, soy phosphatides fi nd many 
uses. In chocolate manufacture, lecithin compounds make 
possible considerable savings in cocoa butter by lowering 
the viscosity of the chocolate mass, and the storage or 
sales life of the product is increased (19). The same effect 
is useful in the bakery trade for cake fi llings. For taffi es, 
caramels, nougats, and such type candies, lecithin is an aid 
in maintaining an even form of the product and keeping 
proper fat distribution (20). There are likewise many uses 
for lecithin in various products of the bakery trade. There 
are several patents on lecithin for bakery goods. The 
Hanseatische Muehlenwerke A.G. have a large number of 
patents on the use of soy phosphatides, particularly for food 
materials. The emulsifying power of lecithin compounds 
is variously used in the soap and cosmetics industry. Foam 
number and stability are increased whereas the turbidity and 
transparency of soap solutions is lowered when phosphatides 
are added to the soap (21).
 “Phosphatides are used in paints to increase the 
distribution of pigments, to lend elasticity to coatings, and to 
improve durability and resistance to rubbing (22). In plastic 
materials, soybean phosphatides are useful as a softener 
and accelerator for rubber vulcanization (23). By special 
processes, lecithin has been used to replace egg yolk in the 
leather industry (24).
 “There is a wide range of other minor uses of soy 
phosphatides in instances where an excellent emulsifying 
agent is needed.” Address: USA.

2749. Schroeder, Franz. 1938. Die Sojabohne, ihre 
wirtschaftliche Bedeutung und ihre Verwertung fuer die 
menschliche Ernaehrung [The soybean, its economic 
signifi cance and its use as human food]. Ernaehrung (Die) 
3(9):245-57. Sept.; 3(10):281-93. Oct. [61 ref. Ger]
• Summary: Adaptations of soybeans to Western food 
habits are discussed in detail. Page 89 mentions efforts 
to commercialize and popularize the use of soy fl our 
(Sojamehl), for example the little Edelsoja Cookbook 
from the New Edelsoja Co. in Berlin (das kleine Edelsoja-
Kochbuch der Neuen Edelsoja-Gesellschaft in Berlin) and 
the Edelsoja Cookbook from the Edel Soja Workshop in 
Lübeck (das Edelsoja-Kochbuch des Edel-Soja-Praktikums 
in Lübeck). Address: Oberregierungsrat und Mitglied des 
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Reichsgesundheitsamts i. R., Wilhelmshoeher Strasse 3, 
Berlin-Friedenau, Germany.

2750. Seulke, K.J. 1938. The minerals of soybeans and 
soybean oil meal. In: Soybean Nutritional Research Council, 
ed. 1938. The Composition and Nutritive Properties of 
Soybeans and Soybean Oil Meal; A Literature Review. 
Chicago: SNRC. 62 p. See p. 30. Oct. [5 ref]
• Summary: “Soybeans have a higher mineral content than 
many common legumes and grains. Bailey, Capen, and 
LeClerc (1935), in comparing soybeans with wheat state that 
the former contains 4 times as much potassium and sodium, 
5 times as much calcium, 3 times as much magnesium, 
2 times as much phosphorus, about the same amount of 
sulphur, but only one-third as much chlorine as does wheat. 
They give the following fi gures for the mineral content of 
soybeans (air-dry basis):
 K (potassium): 1.913%. Na (sodium): 0.343%. 
Ca (calcium): 0.210%. Mg (magnesium): 0.223%. P 
(phosphorus): 0.592%. S (sulphur): 0.406%. Cl (chlorine): 
0.024%.
 “Oborne and Mendell report the following analysis of 
the ash of soybean oil meal:”
 Total ash: 5.43%.
 Ca: 0.18%.
 Mg: 0.30%.
 K: 2.06%.
 Na: 0.14%.
 Cl: 0.005%.
 P: 0.82%.
 “Results obtained at the Wisconsin Station and reported 
in Feeds and Feeding (1936) indicate that soybeans and 
soybean oil meal contain about 0.02% of iron, but perhaps of 
greater interest than the quantity of iron is the fact that a high 
percentage of the iron contained in soybeans may be classed 
as available iron. Investigators at Wisconsin have made 
extensive comparisons of the availability of iron in many 
biological materials, and a bulletin from this Station reports 
that the iron in most cereal grains has an availability of about 
50% whereas in soybeans the percentage is considerably 
higher. Sherman, Elvehjem, and Hart (1934) list the available 
iron as follows for four such materials: A table shows”
 In soybeans, 89% of the iron is available.
 In dry pork liver, 66% of the iron is available.
 In dry spinach, 20% of the iron is available.
 In alfalfa, 27% of the iron is available. Address: USA.

2751. Smuts, D.B.; Marais, J.S.C. 1938. Plant proteins. 
VI. The amino acid defi ciencies in certain plant proteins. 
Onderstepoort J. of Veterinary Science and Animal Industry 
11(2):407-16. Oct. [17 ref. Eng]
• Summary: “Although the majority of amino acids 
were discovered prior to 1900, very limited data exist 
concerning their relative distribution.” Six pairs of rats 

were fed “soyabeanmeal.” Table 3 shows that cystine 
has a defi nite and benefi cial supplementary effect on the 
proteins of soyabeans. This shows that cystine is defi cient in 
“soyabeanmeal.”
 Note: This is the earliest English-language document 
seen (Dec. 2017) with the term “plant proteins” in the title. 
Address: Section of Nutrition, Onderstepoort [South Africa].

2752. Smuts, D.B.; Marais, J.S.C. 1938. Plant proteins. 
IV. The biological values of soyabeans, linseedmeal and 
soyabeans supplemented by cystine. Onderstepoort J. of 
Veterinary Science and Animal Industry 11(2):391-97. Oct. 
[11 ref]
• Summary: “The present investigation constitutes a 
continuation of our studies on the nutritive value of our most 
commonly utilized plant proteins. Linseedmeal is a popular 
feed for nearly every type of farm animal and consequently 
is extensively used in this country. Soyabeans are less 
popular, but due to the fact that they may be grown fairly 
successfully under local conditions, their nutritional value 
in comparison with other plant protein becomes a practical 
necessity.”
 Note: This is the earliest English-language document 
seen (Dec. 2017) with the term “plant proteins” in the title. 
Address: Section of Nutrition, Onderstepoort [South Africa].

2753. Soybean Nutritional Research Council. 1938. The 
composition and nutritive properties of soybeans and 
soybean oil meal: A literature review. Chicago, Illinois: 
SNRC. 62 p. Oct. Third edition was 1940. [182 ref]
• Summary:  See next page.  “Preface: This publication 
is a collection of separate articles covering the literature 
on various phases of the soybean and its products, with 
special emphasis on soybean oil meal. It was prepared 
primarily as a convenience to investigators, teachers, feed 
manufacturers, and consumers interested in a review of 
scientifi c developments pertaining to the soybean, especially 
the nutritional aspects of soybeans and soybean oil meal as a 
feed for animals.
 “The Soybean Nutritional Research Council was 
organized in the fall of 1937 to act as an independent study 
group for the purpose of disseminating existing scientifi c 
knowledge pertaining to the nutritional properties of 
soybeans and soybean oil meal and to encourage additional 
research on these products.
 Includes 14 chapters by different authors. Each is 
cited separately. The 3rd edition (1940) was titled: “The 
comparative nutritive values of soybean and soybean meal.”
 Note: This is the earliest document seen (July 2019) 
that mentions the “Soybean Nutritional Research Council.” 
It was part of the National Soybean Processors Association. 
In 1940 the address was 1225 Connecticut Ave., N.W., Suite 
314. Washington, DC 20036. Address: 3818 Board of Trade 
Building, Chicago, Illinois.
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2754. Woodruff, Sybil; Chambers, E.; Klaas, H. 1938. A 
study of protein extract from soybeans with reference to its 
use in foods. J. of Agricultural Research 57(10):737-46. Nov. 
15. [15 ref]
• Summary: Fat free soybean fl akes from No. 2 Illini 
soybeans were ground to 60 mesh, extracted continuously for 
24 hours with petroleum ether (boiling point 30-60ºC), then 
ground to 10 mesh. Three successive water extractions of 
this fl our dissolved most of the soluble protein. Acidifi cation 
with acetic acid to pH = 5 precipitated the protein which 
was then dried in the laboratory (using alcohol and ether 
washing) leaving a white powder. About 52% of the protein 
in the fl akes was recovered.
 For the conversion of nitrogen percentage to protein, the 
factor 5.71 is correct. The older factor 6.25 is not correct.
 The protein in solution foams nicely, suggesting its use 
where egg white is used in cooking. However it does nor 
produce thickening or binding of food ingredients as do 
egg proteins in (for example) custards or muffi ns. Yet it is 

tasteless and entirely unobjectionable as an addition to other 
foods.
 Note: If such soy protein is enzyme modifi ed, it makes 
an excellent alternative to egg whites in many applications. 
Address: Illinois Agric. Exp. Station.

2755. Chiu, Yan-Tsz. 1938. Analyses of Chinese foods. 
Chinese Medical Journal 54(5):435-41. Nov. [9 ref. Eng]
• Summary: “Soybean milk: My fi rst problem is to study the 
manufacture and properties of soybean milk to be used as a 
substitute for cow’s milk, which is too expensive for poorer 
children. In North China soybean milk has been a common 
food for both adults and children, while in South China only 
its products (mostly bean curd) are used. Ten years ago the 
manager of a local department store introduced bean milk as 
a beverage to take the place of soda water. But many people 
do not like it because of its unpleasant taste. It is found 
that the unpleasant odor of bean milk can be eliminated by 
washing the beans thoroughly and then soaking them in a 
large volume of water.”
 Table 1 gives a nutritional analysis of 4 types of soybean 
milk (including a condensed soybean milk with cocoa), 
human milk, goat’s milk, and various types of cow’s milk 
(condensed, evaporated, fresh, and powdered).
 “Condensed soybean milk can be used to make a very 
cheap ice cream. Dean Koo and the writer have made for 
the fi rst time several quarts of soybean milk ice cream 
which contains 60 per cent condensed soybean milk, 30 per 
cent cream (having 40 per cent butter fat) and 10 per cent 
cow’s milk, with 5 per cent fat. The condensed soybean 
milk contains about 52 per cent water. 0.3 per cent gelatin is 
added. Flavored with lemon or vanilla or chocolate it has a 
good taste.”
 Note: This is the earliest English-language document 
seen (Sept. 2013) that uses the term “soybean milk 
ice cream” to refer to soy ice cream. Address: Prof. of 
Chemistry, Lingnan Univ., Canton, China.

2756. Parsons, Helen T.; Johnson, D.; Marlatt, A.L.; Briggs, 
G.M.; Combs, O.B. 1938. Short boiling period satisfactory 
with soybeans. Wisconsin Agricultural Experiment Station, 
Bulletin No. 442. p. 36-37. Nov.
• Summary: “Housewives who want to include either green 
edible soybeans or dry fi eld soybeans in the family diet 
can prepare them by boiling for 5 to 15 minutes, and be 
assured they will be highly nutritious... Boiling green edible 
soybeans for 15 minutes resulted in slightly higher nutritive 
value than oven roasting for 30 minutes at 300ºF, and much 
higher value than raw soybeans... A preliminary trial with 
one variety of edible soybean indicated that a 5-minute 
boiling period is quite satisfactory with this type, when the 
soybeans are boiled in the pod.”
 Note 1. This is the earliest English-language document 
seen (March 2009) that uses the term “green edible 
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soybeans” to refer to green vegetable soybeans.
 Note 2. This is the earliest English-language document 
seen (June 2013) that contains the term “raw soybeans.” 
Address: 1-3. Home Economics; 4. Agronomy; 5. 
Horticulture. All: Univ. of Wisconsin, Madison.

2757. Shinowara, G.Y.; Brown, J.B. 1938. Studies on the 
chemistry of the fatty acids. IV. The purifi cation of linolenic 
acid by fractional crystallation of the fatty acids of linseed 
and perilla oils, with observations on the properties of this 
acid prepared by crystallization and debromination. J. of the 
American Chemical Society 60(11):2734-38. Nov. *

2758. Concepcion, Isabelo; Paulino, Peregrino. 1938. The 
infl uence of certain dietary supplements on the growth of 
Filipino children. Natural and Applied Science Bulletin 
(Univ. of the Philippines) 6(4):337-56. Dec. [14 ref]
• Summary: Various dietary studies have shown that the 
Filipino diet has a defi ciency of milk and dairy products, is 
low in calcium, animal protein, and fat, and is defi cient in 
vitamins, especially A, B-1, and C. The high cost of milk and 
dairy products in the Philippines prevents their widespread 
use among infants and children.
 Four supplements were tested in the diets of 67 
children. The authors found that the addition of liquid milk 
(reconstituted from whole milk powder) to a basic diet 
produced an acceleration in both weight and height, and an 
apparent increase in the red blood cell count. “The addition 
of soya bean milk and a mineral mixture to the same diet, 
although it caused an increase both in height and weight 
more than the control group, is not signifi cant however, 
specially with regards to height. There was also a marked 
increase in the hemoglobin content of the blood.”
 They conclude: “Of the four supplements that we have 
studied milk was the most effective and from the standpoint 
of nutritive value, the most economical.” Efforts should 
be made to reduce the price of milk. Address: Dep. of 
Physiology and Biochemistry, College of Medicine, Univ. of 
the Philippines.

2759. Madison Health Messenger (Madison, Tennessee). 
1938. New variety soy beans. 1(3):1. Fall-winter.
• Summary: “A new variety of soy beans has been 
developed. They are much larger in size and quite irresistible 
as a vegetable food. Unlike other legumes, the soy bean 
contains practically no starch... Therefore it has proved to be 
a desirable food for diabetics.”
 “This new variety is available under the registered 
trade name of Kreme O’Soys, manufactured exclusively 
by Madison Foods. They are packed in the natural soy 
bean sauce [the liquid left over after cooking soy beans] in 
hermetically sealed tins–ready to eat. 14 oz. can 15¢.”
 Note: These are large-seeded vegetable type soybeans.

2760. Leites, V.G. 1938. [Utilization of albumin-containing 
by-products obtained in the production of vegetable oils as 
cementing substances and components of plastic masses]. 
Zhurnal Prikladnoi Khimii (Leningrad) (J. of Applied 
Chemistry (USSR)) 11:98-101. (Chem. Abst. 32:4365). 
[Rus]*

2761. Matsumoto, K.; Toki, R. 1938. Dasshi kasu kôji no 
kôso o shiyô shitaru gantô “amino” san eki no chôjuku 
jikken (Dasshi kasu to shôyu jôzô sono 8) [Taming of HVP 
(amino acid liquid) containing sugar using the enzymes from 
defatted bran-koji]. Nippon Jozo Kyokai Zasshi (J. of the 
Society of Brewing, Japan) 33(2):168-73. [Jap]
• Summary: Part 8 in the series on using defatted meals in 
shoyu brewing.

2762. Matsumoto, K.; Yabu-uchi, Y.; Nonomura, S. 1938. 
Shiro nuka shiyô shôyu jôzô shiken [Application of white 
rice bran for shoyu brewing]. Jozo Shikensho Hokoku 
(Report of the Brewing Experiment Station) No. 127. p. 173-
79, 181-94. [3 ref. Jap]

2763. Moura Campos, F.A. de; Cavalcanti, Tito A. de A.; 
Santos, Octavio de Paula. 1938. The nutritive value of some 
foods. III. Protein, calcium, iron and vitamin B complex. O 
Hospital 14:227-40. *

2764. Sumi, M.; Tsuzuki, J. 1938. Ni, san shokuhin-chû 
no furabin (vitamin B-2) ryô (1) [The fl avin (vitamin B-2) 
content of several foodstuffs (1)]. Rikagaku Kenkyujo 
Hokoku (Report of the Institute of Physical and Chemical 
Research) 17(12):1296-99. (Chem. Abst. 34:2939). [12 ref. 
Jap]
• Summary: The following foods contain the following 
percentage of moisture and number of units per 100 gm. The 
unit of measure is not known: Miso: Shinshu miso 50.5% 
moisture/28-35 units, sweet red miso 52.5%/12-63, Sendai 
red miso 54.0%/15-78, Farmhouse (Inaka) miso 53.0%/18-
83, Sanshu Hatcho miso 48.5%/20-51, sweet white miso 
53.0%/16-50. Shoyu 21-27 units. Shoyu presscake (kasu) 
16%/710-753. Amazake 23-68 units.

2765. Swaminathan, M. 1938. A colorimetric method for 
the determination of nicotinic acid in foodstuffs. Indian J. of 
Medical Research 26:427. *

2766. Yamada, M.; Ishimaru, Yoshio. 1938. Shôyu-chû 
no tôbun no teiryô ni tsuite [On the estimation of sugars 
in shoyu]. Jozo Shikensho Hokoku (Report of the Brewing 
Experiment Station) No. 127. p. 115-21. [Jap]

2767. Zaporozcev, N.S. 1938. Sojovy chleb [Soy bread]. 
Lekarska Revue (Medical Revue). [Cze]*
Address: Czechoslovakia.
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2768. Balzli, Hans. 1938. Kleine Soja-Fibel: Geschichte, 
Anbau und Verwertung einer einzigartigen Nutzpfl anze [A 
little soybean primer: History, culture, and utilization of a 
unique crop]. Zurich and Leipzig: Albert Mueller Verlag. 88 
p. Index. 16 cm. [26 ref. Ger]
• Summary: Contents: Foreword. Economic questions. 
Botanical. Historical. Chemical composition of the soybean 
seed. Utilization in East Asia: Koji, miso, shoyu, soymilk, 
yuba, tofu (Sojakäse, like Quark), soy oil and press-cake. 
Utilization in Europe and America: As fertilizer and feed, 
as food (soy fl our, roasted soybeans, soy coffee, green 
vegetable soybeans {den jungen Sojakern... wie junge gruene 
Erbse}, soy sprouts), and industrial products (incl. “soybean 
steel,” an invention of Henry Ford). Medicinal signifi cance. 
Cultivation and yield. Epilogue. Bibliography. Author-
subject index.
 In the chapter on History (p. 24), the author notes: “The 
poet Johann Heinrich Voss (lived 1751-1826) once said: 
‘Young Calcuttans... with your sharp soy sauce from Jakarta 
(Junge Kalkuten... mit scharfer batavischer Soja).’ Then he 
adds to that the observation: ‘Soy sauce (Soja) is a powerful 
sauce, which is prepared from soybeans (Sojafasele), 
Dolichos Soja, which originate in the East Indies and are 
subject to fermentation, together with brine (Salzlake) and 
spice.’”
 Balzli continues on page 25: “By the naturalist Lorenz 
Oken [Okenfuss] (1779-1851) we fi nd the soybean (die Soja) 
designated as Sojubohne [sic, Soju-Bohne].
 “The Deutsche Woerterbuch der Naturgeschichte 
(German Dictionary of Natural History) contained in the 
Allgemeinen Polyglotten-Lexikon der Naturgeschichte 
(General Multilingual Encyclopedia of Natural History) 
by Philipp Andreas Nemnich (1793) contains the entry: 
‘Sojablume. Dolichos soja.’ (Soya fl ower. Dolichos soja).”
 “In the world-famous work Geist der Kochkunst (Spirit 
of the Culinary Art), the art historian C.F. von Rumohr (lived 
1785-1843) also mentions soya in the second edition (1832, 
p. 155) and conjectures that the Garum sauce of the Romans 
was an imitation of the East Indian sauce (Sulze) made from 
soybeans (Soja).”
 Page 26: Many cultural trials were conducted from 
1840 on, in southern Russia (the Ukraine), northern Italy, 
Austria-Hungary (especially South Tyrol {later in northeast 
Italy} and Istria {mostly in today’s western Croatia}), 
France (Haute-Garonne, Bouches-du-Rhône) and Germany 
(Hohenheim {near Stuttgart in southwestern Germany}).
 Note: Balzli gives no citation for his statement (p. 26) 
that begins: “Many cultural trials were conducted from 1840 
on, in southern Russia (Ukraine), northern Italy,...” We have 
searched and searched unsuccessfully for the source of this 
extremely interesting information.
 Two paragraphs (p. 27) are then devoted to the work 
Prof. Friedrich Haberlandt with soybeans from 1873.

 Page 29: “During the Franco-Prussian war of 1870-1871 
(des siebziger Krieges, in which coalition of German states 
les by Prussia defeated Napoleon III of France) the German 
head artillery man, O. Wehrman, saw in the botanical garden 
of Montigny-les-Metz a plant that was unknown to him. It 
was the soybean. He took 4-5 seeds with him and planted 
them in early 1872 on his property / estate near Meissen 
(in Sachsen/Saxony, near Dresden in today’s Germany). 
He harvested 80 to 100 seeds, with which he continued 
his investigations successfully for some years” [Note: 
Haberlandt (1878, p. 5) tells this same story].
 Also on page 29 is a brief discussion of the life and 
work of the French farmer (Landwirt) Léon Rouest (1872-
1938).
 Pages 30-31: In the harsh climate of Polish Lithuania, 
Professor Jan Muszynski, director of the Department of 
Pharmacy of the University of Vilnius (Pharmazeutische 
Abteilung der Universität Wilna), is a learned and very 
successful trailblazer in the cultivation of the soybean 
(Sojakultur). He is convinced that the advance of the soybean 
(Soja) will give rise to just as large of a radical economic 
change as the discovery of America did 400 years ago. This 
is because the soybean combines just in itself the value of 
numerous plants and provides the most economical protein 
nutrition. He makes reference again and again to the fact 
that for the production of animal protein, large areas of land 
are required. This indication ought to make an impression 
on any opponent of soybean cultivation. Populous countries 
can have enough protein without costly livestock raising and 
without meat imports. The soybean provides it on a small 
space.
 The Soviet Union likewise has soybean cultivations 
available, and that is thanks in part to the aforementioned 
Frenchman L. Rouest. In the former Russia, Professor J. 
Muszynski had already carried out plantings, and specifi cally 
in the Caucasus.
 In the Netherlands, cultivation has likewise begun with 
the soybean. A great deal of experience has been gathered 
by Dr. L. Koch, who was in charge of earlier soybean 
cultivations on Java.
 Note: Pages 30-31 translated by Philip Isenberg (MM, 
CT), Long Beach, California.
 Pages 43-48: Utilization in East Asia. Mentions koji 
(which provides the enzymes for sake and soy products 
(Sojagerichten), such as miso. Soy seasonings (Sojawürzen) 
are quite wonderful. They are made via fermentation and 
include soy sauce (Sojasauce), shoyu and Tao Tjung (Shoju, 
Shoza, Shimosa. Tao Tjung). Soymilk (Sojamilch) is an 
emulsion. From it is made soy cheese (Sojakäse) [tofu]. 
Soymilk comes in fresh, sour, powdered, and condensed 
forms. A fi lm [yuba] forms on the surface of soymilk, 
and is a delicacy. There are several types of soy cheese 
[tofu]; Quark, Topfen, Bibelkäse, and Eiskäse [dried frozen 
tofu]. Soy oil (Sojaöl) is also widely used; it serves as an 
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illuminant (in lamps), a lubricant, an ingredient in soaps, 
and for waterproofi ng paper and lanterns. Soy oil presscake 
(Sojaölpresskuchen) is used for fertilizing fi elds of rice, 
sugarcane, etc. It contains 50% high quality protein and 
6-7% fat. Soy is also fed to animals as a green fodder, as hay 
and as straw.
 Pages 56-63: Food: These are known as soyfoods 
Sojaspeisen) and include soynuts (Sojakern, Sojakerne), 
pasta (noodles, spaghetti, macaroni), cocoa and chocolate, 
soy coffee (Bohnenkaffee, Sojakaffee), green vegetable 
soybeans (jungen Sojakern etwa wie junge grüne Erbse) 
from which one can make bread spreads, soy sprouts 
(Sojakeime) which go well in salads.
 Page 57: The author uses the term “Sojaspeisen” to refer 
to soyfoods.
 Note: On the title page the author is clearly given as “Dr. 
Hans Balzli,” however in the May/June 1942 issue of Revue 
Internationale du Soya Dr. Jean Balzli states (p. 161-69) that 
he wrote this book and apologizes that no French-language 
translation is available. Address: Dr., Switzerland.

2769. Cooper, Lenna F.; Barber, Edith M.; Mitchell, Helen 
S. 1938. Nutrition in health and disease. 7th ed., revised. 
Philadelphia, Montreal & London: J.B. Lippincott Co. xvi 
+ 712 p. Illust. (100 + 1 colored plate). Index. 21 cm. “7th 
edition unit plan.” [500+* ref]
• Summary: “First published in 1928 under the title: 
Nutrition in Health and Disease for Nurses.” Soy is 
mentioned as follows: Page 372: Milk substitutes for infants 
allergic to milk. “Soy bean preparations are most commonly 
used.” Pages 458-59: “Soy beans, which are used in parts 
of the Orient as the principal source of protein, should be 
classifi ed apart from other legumes. As it is almost starch 
free, soy bean fl our is useful in diabetic diets and in some 
allergic conditions. The protein is almost as effi cient as that 
of milk and eggs and the mineral content is high.
 In general nuts are a cheaper source of protein than 
meat; and with the increased production of American nuts, 
which is fast becoming a leading industry, the price should 
decline. At present the cheapest and most used source of nut 
protein is peanut butter.
 “Dried legumes, such as beans, peas, and lentils are the 
cheapest source of protein...”
 Soy is also mentioned on pages 551, 623, 655, and 664, 
with content similar to earlier editions.
 There are no references at the end of each chapter, 
however, there are many, many references throughout the 
book (at the bottom of pages). I did include the two-page 
listing of “Reference Books and Scientifi c Journals” toward 
the end of the book on p. 685-686. I did not page through 
the book (page-by-page) to count all of the references at the 
bottom of pages. Address: 1. B.S., M.A., M.H.E., Chief, 
Dep. of Nutrition, Montefi ore Hospital, New York City; 
Formerly Food Director, Univ. of Michigan; Dean of School 

of Home Economics, Battle Creek College; Supervising 
Dietitian, U.S Army 1918-1919.

2770. Fiene, F.; Blumenthal, Saul. 1938. Handbook of food 
manufacture: A handbook of practical food information... 
New York, NY: Chemical Publishing Co. vi + 603 p. See p. 
89. Index. 24 cm.
• Summary: This book contains many commercial 
scale formulas / recipes. Chapter 2, “Description of raw 
materials,” includes brief descriptions of “corn oil (maize 
oil), cottonseed oil, arachis oil (also called peanut, ground 
nut, and earth nut oil), sesame oil (gingli oil, teel oil), soy 
bean oil, and rape oil” (p. 70-71).
 Chapter 3, “Milk and milk products,” includes 
subsections titled “Infants’ milk, synthetic” (a recipe for a 
dry mix in which “Soya bean powder, 125 g.” is the main 
ingredient), “Soya bean vegetable milk” and “Soya bean 
curd” (p. 89). Concerning the milk: “Soya bean meal after 
the oil is extracted or whole soya bean meal may be utilized 
quite as well as the whole bean. The milk can be used 
successfully in numerous preparations, such as breads and 
cakes, in creaming vegetables, in milk chocolate, and in 
custards. After separating the liquid from the solid material, 
the residue is still very rich in nutritive substances and can be 
dried and used for cattle feed or made into fl our for human 
food.”
 Note 1. This is the earliest English-language document 
seen (Aug. 2013) that uses the term “Soya bean vegetable 
milk” to refer to soymilk.
 Note 2. This is the earliest English-language document 
seen (Jan. 2019) that uses the term “soya bean meal” or the 
term “whole soya bean meal” to refer to whole soy fl our.
 Concerning the curd: “This curd, after being drained 
or pressed, represents bean curd of [sic, or] tofu, which 
is extensively eaten and forms the basis of numerous 
fermented, smoked, and dried cheeses in China and Japan... 
In many cities of the United States having a large oriental 
population fresh bean curd may be found in Chinese and 
Japanese markets.”
 Chapter 5, on canned foods, notes in the section titled 
“Dried beans” (p. 126) that “Soya” beans sold in cans.
 Chapter 17, on “Bread” contains two formulas (p. 378-
79) for “Soya bean fl our bread,” the fi rst containing 260 
lb. wheat fl our, 65 lb. “Soya fl our,” etc., and the second 
containing 25 lb. “Whole soya fl our,” 25 lb “Whole wheat 
fl our,” etc. The straight dough method is used.
 Chapter 23, titled “Health foods” begins (p. 445): 
“Natural and vitamin-laden health-building foods and drinks 
are essential for healthy muscles, nerves, glands, and for the 
growth and maintenance of a healthy, vigorous, and sound 
mind.” The best diets are those containing plenty of fresh 
foods and juices. “Nuts and soya beans are good substitutes 
for meats, fi sh, eggs, and sea foods.” A section in this 
chapter on the “Soy bean” begins (p. 447): “The soy bean 
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is justly entitled to be called the king of the legumes. Not 
only because it is lowest in starch but also because, fi rstly, 
it is the most complete and best protein for both growing 
children and adults and, secondly, because of its unusually 
high mineral content being quite high in alkaline potassium, 
calcium, and magnesium... it is an alkaline food.”
 Formulas for health foods include (p. 454-55): “Health 
dry cereals” (six formulas, two if which contain “Soy bean 
middlings” [medium size soy grits, probably made by 
cracking whole soybeans]). Coffee substitutes and health 
drinks (three formulas, the 3rd containing only 75 oz. roasted 
whole wheat and 25 oz. roasted soy bean middlings). The 
next health-food subsection, titled “Flour, meals, etc.” states 
(p. 455): “Soy bean fl our, with or without a high percentage 
of fat, is used to make bread, biscuits, noodles, mayonnaise, 
candy, etc.”
 Chapter 24, “Acid-forming and alkali-forming foods,” 
states: “When foods yielding an acid ash predominate in the 
diet, a condition of acidosis may result unless the resulting 
constituents are neutralized with alkaline ash foods.”
 Next come two lists: (1) “Acid-forming foods, starting 
with those foods having the least amount of acid-forming 
ash.” The foods with the most acid-forming ash are: 1. White 
bread. 2. Cheese. 3. Meat, chicken. 4. Fish, haddock. 5. 
Meat, venison. 6. Meat, beef, lean. 7. Meat, veal.
 (2) “Alkali-forming foods, starting with those foods 
having the least amount of alkali-forming ash.” The foods 
with the most alkali-forming ash are: 1. Soy bean. 2. Olives. 
3. Beans, lima, dried. 4. Linseed oil meal. 5. Spinach. 6. 
Raisins. 7. Beans, dried. 8. Almonds. Address: 1. PhD, Food 
Research Chemist; 2. B.S., Consulting Food Chemist and 
Director of Shirley Labs., New York City.

2771. Glotova, E.V.; Chebotareva, S.V. 1938. [The infl uence 
of lactic acid microorganisms on the formation of toxin by 
B. botulinus in acid soybean milk preparations]. Voprosy 
Pitaniia (Problems of Nutrition) 7(3):132-39. (Chem. Abst. 
34:7325). [8 ref. Rus; ger]
Address: 1. Abteilung fuer anaerobe Infektionen (Vorst).

2772. Hauser’s (Mrs.) Food Products Co. 1938. Mrs. 
Hauser’s recipe book: Soya formulas for better nutrition. Los 
Angeles, California. 32 p. 24 cm.
• Summary: The cover of this booklet is light blue on beige. 
Contents: The purpose of this book. The nutritional marvel–
Soy or Soya Beans “Soya max.” Soya Bean high lights. 
Analysis of Soya Bean Flour. Soy Bean facts. Soya briefs. 
Hot and cold food stuffs. Eat relaxing alkaline foods. Breathe 
correctly. Five day effi ciency diet. The water we drink. 
Practical “low carbohydrate” diets. Soups. Drinks. Salad 
dressing. Bread–biscuits–muffi ns. Meat substitutes. Recipes 
to be used when preparing Mrs. Hauser’s paste goods. Cakes. 
Cookies. A good breakfast for health. Desserts. Sandwiches. 
Miscellaneous (incl. Baked delight {with ground Soya 

Nuts}, Tofu or Soya Bean Cheese {made from soya milk 
curded with lemon juice or citric acid}). About vitamins: 
Vitamin A, B, C, D, E, G. Soya beans are a good source of 
vitamin G. Foods and their minerals. Soya beans are rich 
in copper, iron, phosphorus, and calcium. Food which are 
alkaline: Incl. soya beans.
 The types of soyfoods called for in these recipes include: 
Mrs. Hauser’s “Soy” Sauce. “Soy” Brand Elbow Macaroni 
(p. 18-19). “Soy” Brand Hot Cake and Waffl e Flour. “Soy” 
Brand Macaroni. “Soy” Brand Noodles. “Soy” Brand 
Spaghetti. Soya bean fl our (also called “Soya fl our”–by far 
the most common ingredient called for). Soya bean mush (p. 
25). Soya beans (canned or cooked). Soya milk. Soya nuts 
(p. 15-16). Soya oil.
 The booklet ends with these words (p. 32): “A liberal 
use of the Soya Bean and Soya Bean Products in the average 
diet is a very distinct aid in the digestion of meats, poultry, 
fi sh, and, in fact, all animal foods. (Recipes of this nature 
will be given in future publications.)”
 Note 1. Many of the recipes call for “Mrs. Hauser’s 
Sea Salt.” Note 2. Mrs. Hauser is apparently not related to 
Gayelord Hauser, who is also in the health foods business 
in Los Angeles. Address: 4617 Melrose Ave., Los Angeles, 
California.

2773. Horvath, A.A. 1938. The soybean industry. New York, 
NY: The Chemical Publishing Co. of New York, Inc. vi + 
221 p. Index. 22 cm. 2nd ed., 1939. 221 p. [70 ref]
• Summary: Contents: Introduction. 1. Edible whole soybean 
fl our. 2. Pressure oil milling. 3. Oil milling: Anderson 
Expeller, French mechanical screw press. 4. Press oil: 
changes in specifi c gravity, changes in viscosity, changes in 
color, changes in acidity, changes in saponifi cation value, 
changes in the refractive properties of the soybean oil, 
changes of the unsaponifi able matter content, changes of the 
iodine value. 5. Press meal: hydraulic press or expeller.
 6. Solvent extractions: introduction, extraction solvents, 
the use of low boiling hydrocarbons, extraction machinery, 
batch or continuous extraction machinery, conveyor 
(Bollmann) system, screw (Ford) system, drum and press 
(Fauth) system, column (Extractol {Bonotto} system). 7. 
Safety in solvent extraction and in fl our milling: explosibility 
tests of soybean products, preliminary conclusions from 
explosibility tests of soybean products, recommendations 
for explosion prevention. 8. Effi ciency of solvents and 
their effect on oil quality: extraction with ethyl alcohol. 
9. Experimental (laboratory) extraction of phosphatides. 
10. Commercial extraction of phosphatides: ethyl alcohol, 
azeotropic mixtures of organic solvents.
 11. Soybean oil: hot-pressed oil. 12. Refi ning of soybean 
oil: refi ning crude soybean oil by sodium hydroxide, washing 
and drying, bleaching, deodorizing, keeping qualities and 
uses. 13. Blown, sulfonated and hydrogenated oil: livestock 
fl y spray, sulfonation, hydrogenation. 14. Technical uses 
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of soybean oil, core oil [foundry cores] and cutting fl uid: 
paint, drying time and hardness, today’s standing synthetic 
resins, fatty acid and distillation, soap, waterproofi ng 
cement, codling moth control, factis, artifi cial petroleum 
from soybean oil. 15. Phosphatides (lecithins) and their 
uses: general properties, cephalin, commercial soybean 
phosphatides, bleaching, stabilizing emulsions, hydrophylic 
“sols” of soybean lecithin, commercial phosphatides to 
which aqueous solutions of sodium hydroxide or sodium 
peroxide have been added, sulphonated phosphatides, 
hydrolecithin, hydrocephalin, uses of commercial 
phosphatides (“lecithin”).
 16. Soybean protein: general properties. 17. Industrial 
protein: preliminary “washing,” extraction and precipitation, 
properties of industrial protein. 18. Plastics: Ford plastics. 
19. Adhesive and sizing materials: artifi cial wool. 20. 
Solvent extraction meal. Bibliography. Useful books.
 The Foreword by H. Bennett notes that “Dr. Horvath 
was graduated from the University of Kazan. After a period 
as instructor in chemistry at the Vladivostock [Vladivostok] 
Institute of Technology he went to China and Manchuria 
to study the soybean at fi rst hand. For over eight years he 
followed and studied this bean in such important centers 
as Harbin, Dairen, Tientsin and Peking. In Tientsin he was 
associated as chemist for a concern processing oils and 
fats. In Peking he was in charge of soybean research at the 
Peking Union Medical College (Rockefeller Foundation). 
During his stay in China he wrote many articles on soybean 
food products. These articles were collected and issued by 
the Chinese Bureau of Economic Information in book form. 
In 1927 his booklet ‘The Soybean for Food and Feed’ was 
published by the Manchurian Research Society. In 1930 the 
Chinese Government printed his study of ‘The Soybean Oil 
of China and Its Manifold Uses.’
 “In 1927 Dr. Horvath joined the research staff of the 
Rockefeller Institute at Princeton, New Jersey. In 1930 he 
served as research chemist at the U.S. Bureau of Mines 
Experiment Station at Pittsburgh [Pennsylvania]. In 1933 
he came to the Delaware Experiment Station at Newark, 
Delaware, as head of the Chemistry Department, where he is 
continuing his investigations on the soybean and its practical 
applications.”
 Industrial uses of soy oil (p. 97-111) include in paint, 
in the modifi cation of synthetic resins of the glyptal and 
phenol formaldehyde types, for free fatty acids, in soap, 
waterproofi ng cement, lead arsenate-soybean oil mixtures as 
a spreader and sticking agent in an insecticide for coddling 
moth control, in factis (a rubber substitute), and for artifi cial 
petroleum.
 Concerning industrial (non-food) uses of lecithin, 
pages 134-40 give details on its use as an anti-oxidant for 
gasoline to prevent gum formation, in soaps and cosmetics, 
paints, leather tanning, as a wetting and softening agent for 
textiles, especially rayon (“Lecithin effects more even and 

thorough dyeing, greater brilliancy of coloration, fl exibility, 
and softer feel.”), in hard rubber compositions (to facilitate 
mixing, accelerate vulcanization, and act as a softener), in 
plastics such as phonograph records and linoleum cement 
(a small amount reduces the need for softening agents), as 
an emulsifying agent for asphalt and tar emulsions, as a 
dispersing agent in insecticides, in creosote to improve the 
viscosity and surface tension, and in electroplating to give 
fi ner, denser, and more uniform coatings.
 Concerning the “Conveyor (Bollmann) system” (p. 
53-54). “The Bollman [Bollmann] extractor consists of a 
chamber 2.7 by 3.5 by 8.5 meters, containing a conveyor 
with twenty-three extraction boxes with screen bottoms, 
each capable of holding from 220 to 280 kilos of soybean 
material.
 “The fresh solvent fl ows from a reservoir into boxes 
coming up, and on reaching the bottom of the left part of 
the chamber is pumped into another reservoir, whence 
this dilute micella [sic, miscella] fl ows through the series 
of boxes going down. The extracted meal from the boxes 
is automatically emptied into a chamber, from which it is 
removed by two screw conveyors.”
 Concerning the Column (Extractol {Bonotto}) system 
(p. 56-58). The soybeans are “weighed, cleaned, cracked and 
fl aked, then conveyed to the extraction department. A feeder 
supplies the fl akes to the extraction column at the proper 
rate. A bed of fl akes above the upper plate of the column acts 
as a fi lter to remove fi nes from the miscella. Solvent enters 
the base of the column and ascends countercurrently to the 
fl akes...” Note: Allis-Chalmers and Anderson extractors are 
modifi cations of the Bonotto apparatus. Address: Chemist, 
Delaware Agric. Exp. Station, Newark, Delaware.

2774. Linnea, Margaret J. 1938. The effect of heat and 
solvents upon the nutritive value of the protein of the 
soybean. PhD thesis, The University of Wisconsin–
Madison. In: Doctoral Dissertations Accepted by American 
Universities, 1938. *
Address: The Univ. of Wisconsin–Madison.

2775. Miege, M.E. 1938. Les cultures complémentaires 
au Maroc [Complementary crops in Morocco]. French 
Morocco: Service de l’Agriculture et de la Colonisation. 339 
p. Preface by J. Lefevre. Illust. Index. 22 cm. [10 ref. Fre]
• Summary: Miège considered the extension of any crop 
as subordinate to the utilization of varieties that withstood 
drought and were high yielding. Within irrigated zones, 
the soybean furnished yields of 14,000 to 16,000 kg/ha of 
excellent green forage. But the seed yield was very small, 
usually not exceeding 1,000 kg/ha when unirrigated. That 
would not make the crop fi nancially viable.
 On the other hand, the bean can be used to make a great 
variety of preparations: transformed into fl our, into milk, 
into cheese [tofu], or consumed green, dried, or grilled 
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[roasted], it enters into the daily feeding of several millions 
of human beings, for whom it represents a very rich food, as 
it contains, on average, 38 to 40% proteins, 16 to 22% lipids, 
and 14 to 15% carbohydrates.
 In Morocco, this legume has so far, only been used 
on a small scale as forage or green manure; however, they 
are beginning to use the beans, boiled or ground into fl our, 
to raise calves and baby pigs, as well as to make oil (in 
Casablanca).
 Note: “Complementary” in this sense means alternative, 
secondary or additional to the main or primary crops. It 
could also mean a source of protein and/or oil to make up for 
a shortage of traditional protein and/or oil sources.
 Also discusses: Peanuts (p. 20-25; 5 refs). Sesame (p. 
52-55; 1 ref). Address: Director, Center for Agronomic 
Research, French Morocco (Directeur du Centre de 
Recherches Agronomiques du Maroc).

2776. Sen, K.C. 1938. The nutritive value of Indian cattle 
foods and the feeding of animals. Imperial Council of 
Agricultural Research, Miscellaneous Bulletin No. 25. 39 p. 
See p. 20 (in Appendix I). [3 ref]
• Summary: A table (p. 20) gives the nutritional composition 
of soya beans (Glycine hyspida [sic, hispida]) grown in 
Bihar.
 Note: This is the earliest document seen (Oct. 2010) 
concerning the Imperial Council of Agricultural Research, 
which was established on 16 July 1929 as a registered 
society under the Societies Registration Act, 1860 in 
pursuance of the report of the Royal Commission on 
Agriculture. The Imperial Council continued to be active in 
India until at least the late 1930s. Later renamed the Indian 
Council of Agricultural Research (ICAR), it presently has 
its headquarters in New Delhi, India. It is an autonomous 
organisation under the Department of Agricultural Research 
and Education, Ministry of Agriculture, Government of 
India. Address: D.Sc., Offi cer-in-charge, Animal Nutrition 
Section, Imperial Veterinary Research Inst., Izatnagar, India.

2777. Silva Cortes, Cesar. comp. 1938. El poroto soya [The 
soybean]. Santiago, Chile: Ediciones Ercilla. 87 p. Illust. 
Index. 19 cm (Colleccion Manuales Ercilla). [Spa]
• Summary: Contents: Introduction: General outline off 
its importance and use, composition of various legumes, 
general characteristics of the meal (harina), oil, lecithin, 
cake and other derivatives of the soybean (poroto soya). Part 
I: Cultivation of the soybean. 1. Botanical characteristics of 
the plant: Leaf, fl owers, pods, seeds, roots and nodules. 2. 
Varieties and desired characteristics: Various varieties, those 
most suited to Chile, characteristics of other varieties. 3. 
Cultivation of soybeans: Climate, the soil and its preparation, 
fertilizers, inoculation of the seeds, planting, cultivation, 
harvest, diseases, enemies, and their cures.
 Part II: Utilization of the soybean. 1. Generalities: 

Applications of the plant and its seeds. Summary of the uses. 
2. Soy oil and its derivatives: Extraction of the oil, edible 
oil, industrial uses of the oil, soya phosphatides and lecithin 
(Fosfáticos y lecitina de soya), soybean cake, commercial 
enzymes. 3. Soybeans in human nutrition: Green vegetable 
soybeans (porotos verdes) and whole dry soybeans, soy 
sprouts (vástagos de soya), soy fl our (harina de soya), 
nutritive and caloric value, types of fl our, bread with soy 
fl our, doughs (pastas) and biscuits, sausages with soy fl our, 
soymilk (leche vegetal de soya), soybean curd (cuajada de 
soya [tofu]). 4. Soya for livestock: Soybean straw, soybean 
pasture (pasto), soya for silage, soybean hay, soybean hay 
for animals to be slaughtered, soy meal (harina de soya) for 
various animals.
 A table (p. 19-20) lists soybean varieties suited for 
different uses: For hay: Barchet, Chiquita, Goshen Prolifi c, 
Laredo, Old Dominion, Otootan, Virginia. For green forage: 
Dixie, Easycook, Hahto, Hollybrook, Mammoth Brown, 
Mammoth Yellow, Southern Prolifi c, Tarheel Black, Tokio. 
For silage: Biloxi, Mammoth Brown, Mammoth Yellow, 
Tarheel Black, Tokio. For beans (oil, cakes, fl our, etc.): 
Biloxi, Chiquita, Dixie, Hollybrook, Mammoth Yellow, 
Southern Prolifi c, Tokio, Ito San, Dunfi eld, Illini, Manchu.
 Varieties most suited to Chile (p. 20): About 27 varieties 
have been tested at various locations in Chile. Those which 
gave the best results were Ito San, Dunfi eld, Illini, and 
Manchu. Ito San gave good results from Aconcagua to Bío-
Bío. It performed especially well at Maule, Ñuble, and Bío-
Bío. Dunfi eld and Illini gave very good results in Curicó and 
Talca. Manchu, which matures a little later than Ito San and 
Dunfi eld, is very appropriate for the Central Zone.
 Note 1. This is the earliest document seen (July 1998; 
one of two documents) that uses the word “poroto” or 
“porotos” in connection with soybeans.
 Note 2. This is the earliest Spanish-language document 
seen (June 2009) that uses the term porotos verdes to refer to 
green vegetable soybeans.
 Note 3. This is the earliest Spanish-language document 
seen that uses the word “lecitina” to refer to lecithin, or the 
term Fosfáticos y lecitina de soya to refer to phosphatides 
and soy lecithin.

2778. Simonds, William Adams. 1938. Henry Ford and 
Greenfi eld Village. New York, NY: Frederick A. Stokes Co. 
xiv + 268 p. Illust. No index. 20 cm.
• Summary: In chapter 9, titled “Industry and Agriculture,” 
Henry Ford’s work with soybeans is discussed on pages 230-
35. Ford developed plastics using soybeans. “The cost of one 
pound of soybean molding material has as yet proved higher 
than that of a pound of steel, but the polishing and fi nishing 
of the steel makes the cost of its fi nished part somewhat 
greater than that of the fi nished plastic. When a molded 
plastic part replaces one of steel, weight is decreased with 
consequent reduction in gasoline consumption.
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 “Two years before experiments with the soybean in 
its relation to industry were commenced, the bean was the 
subject of another defi nite line of research in the food and 
diet laboratory maintained by the Company in the rear of the 
Engineering Laboratory directed by Mr. Ford’s old seatmate, 
Dr. Edsel Ruddiman... Many will doubtless recall the howl 
of laughter that went up when Mr. Ford informed a reporter 
one day of his belief that synthetic milk could be produced. 
Nevertheless, milk has been produced from the soybean in 
the Ford laboratories and elsewhere. It is even better than 
cows’ milk for certain infants’ cases, where skin affl ictions 
make use of the latter undesirable...
 “When Dr. Victor Heiser, author of ‘An American 
Doctor’s Odyssey,’ visited Greenfi eld Village he told me of 
the wide use of soybean milk among the Filipinos, and how 
the addition of a little oil of banana had made it much more 
palatable...
 “With this milk soybean cheese, similar to cottage 
cheese except in fl avor, may be made. While somewhat 
insipid in taste, the cheese proves very useful when mixed 
in salads, sandwich spreads, croquettes with a food having 
a strong fl avor. The whole bean has many food uses, among 
them soups, baked beans, salads, and canning. As the fl avor 
of the soya is slightly stronger than that of the ordinary bean, 
onions and tomatoes are often used to cover it. The process 
of canning the green soybean was fi rst demonstrated under 
Dr. Ruddiman’s direction. Production of soybeans in 1935 
totaled 590 cans; and in 1936 it reached 1,000.”
 After extraction of the oil from soybeans, one of the 
most important products is a fl our. “The beans are ground 
in a type of mill made up of sharp steel revolving surfaces.” 
The resulting product is a pure fl our from the bean, unmixed 
with any other substances. It “fi nds a ready market among 
visitors at the Village. It is used in many common baked 
goods such as bread, rolls, muffi ns, biscuits, cakes, cookies, 
and so on... Another product that has proved popular with 
visitors is the salted soya, put up in small packages like 
nuts. In preparing these, the bean is soaked in water for a 
time, then roasted in hot soya oil. The salt is added to taste.” 
Lecithin can be used to make a “chocolate sauce and coating 
for soybean candies, with which the Ford men have done 
much experimenting.
 “As a practical demonstration of the possibilities of 
the soybean in a variety of foods, a dinner was served one 
August evening in 1934 at the Ford exhibit in the Chicago 
Century of Progress Fair. Every dish on the menu was 
comprised, in part at least, of the legume. Following was the 
list [of 15 dishes served].
 “Tomato juice seasoned with soybean sauce. Salted 
soybeans. Celery stuffed with soybean cheese. Purée of 
soybean. Soybean crackers. Soybean croquettes with tomato 
sauce. Buttered green soybeans. Pineapple ring with soybean 
cheese [tofu] and soybean dressing. Soybean bread with 
soybean butter. Apple pie (soybean crust). Cocoa with 

soybean milk. Soybean coffee. Assorted soybean cookies. 
Soybean cakes. Assorted soybean candy.”
 Note 1. This is the earliest English-language document 
seen (Dec. 2012) that uses the term “soybean butter.” It is not 
clear whether this was a soynut butter (made from roasted 
soybeans and resembling peanut butter) or whether it was 
made with hydrogenated soybean oil and resembled dairy 
butter.
 Note 2. The listing and spelling of the items in this menu 
differs slightly from the original menu of 17 Aug. 1934.
 Note 3. No mention is made of soy ice cream being 
served at this meal in Aug. 1934. Yet shortly thereafter, and 
defi nitely by Aug. 1935 soy ice cream for dessert was served 
at similar meals in the pine-paneled dining room in the Ford 
Engineering Laboratory (Strother 1961).
 Chapter 10, titled “Little Factories,” discusses Ford’s 
rural industries, including the mills at Saline, Tecumseh, 
Milan, and Ypsilanti. At Tecumseh, in the heart of soybean 
country, the Hayden Mills, after its restoration, “was used 
for cleaning and sacking soybeans for seed, preparing them 
for distribution to neighboring farmers in the spring.” At 
“the village of Saline where the Chicago pike crosses the 
Saline River a few miles north of the soybean farms...” the 
old Shuyler mill and its dam were restored. “The fall of 1936 
also found workmen busy at the town of Milan east of the 
soybean area...”
 An excellent panoramic view of and guide to Greenfi eld 
Village are shown inside the front cover and on the 
facing page. #11 is a “soybean extraction plant.” Address: 
Dearborn, Michigan.

2779. Tabanera, Juan Antonio. 1938. Estudio de un nuevo 
elemento alimenticio: la “soja” o “soya” [Study of a new 
food element: The “soja” or “soya”]. Semana Medica (La) 
(Argentina). Nos. 49 (incl. p. 1324), 50, 51. [Spa]*
• Summary: The soybean: Introduction and brief history. 
The soybean in Argentina. Soybeans and their fl our: 
composition and energetic value (calories). Soy fl our (harina 
de soya). The carbohydrates in soy fl our (Von Noorden, 
Soyama). Other components of soy fl our (protein, lecithin, 
vitamins, acid vs. base reaction). Various types of soy fl our. 
Advantages of using the soybean and its derivatives (protein, 
lecithin, vitamins). The inclusion of soy fl our in the diet / 
food (alimentación) of the healthy person.
 Study of a new food element: The “soja” or “soya.” 
Soya and gastroenterology: The stomach (incl. gastric and 
duodenal ulcers). Address: Dr. of Gastroenterology (Médico 
Gastroenterólogo).

2780. White, Ellen G. 1938. Counsels on diet and foods: A 
compilation from the writing of Ellen G. White by the Board 
of E.G. White Trustees. Takoma Park, DC: Review and 
Herald Publishing Assoc. 511 p. Index. 17 cm.
• Summary: The Foreword states: “Early in 1926 there was 
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issued by the Loma Linda college press, a paper-bound 
volume entitled ‘Testimony studies on diet and foods.’ This 
was compiled by Dr. H.M. Walton from the writings of Mrs. 
E.G. White for use in the College of Medical Evangelists... 
The continued call for the book... justifi es the issuance of this 
new and enlarged edition.”
 Quotations from previous writings by a founder of the 
Seventh-day Adventist faith are arranged by the following 
subjects: Reasons for reform. Diet and spirituality: The 
relation of diet to morals. Health reform and the third angel’s 
message. The proper dietary: The original diet, the simple 
diet, the adequate diet, diet in various countries. Physiology 
of digestion. Improper eating a cause of disease. Overeating. 
Control of appetite. Regularity in eating: Number of meals, 
eating between meals. Fasting. Extremes in diet. Diet during 
pregnancy. Diet in childhood. Healthful cookery. Health 
foods and hygienic restaurants. Sanitarium dietary. Diet 
a rational remedy. Fruits, cereals, and vegetables: Fruits, 
grains, bread, vegetables. Desserts: Sugar, milk and sugar, 
pie, cake, pastry, puddings. Condiments, etc.: Spices and 
condiments, soda and baking powder, salt, pickles and 
vinegar. Fats: Butter, lard and grease, milk and cream, olives 
and olive oil. Proteins: Nuts and nut foods, eggs, cheese. 
Flesh meats (proteins continued): Progressive dietetic reform 
in Seventh-day Adventist institutions. Beverages: Water 
drinking, tea and coffee, cereal substitutes for tea and coffee, 
cider, fruit juice. Teaching health principles: Instruction to be 
given on health topics, how to present the principles of health 
reform, cooking schools. Appendix: Personal experience of 
Ellen G. White as a health reformer, a statement by James 
White relating to the teaching of health reform. General 
subject index.
 Concerning the consumption of milk, dairy products, 
and eggs, Ellen G. White stated (year of quotation, number in 
book): “Fruits, grains, and vegetables, prepared in a simple 
way, free from spice and grease of all kinds, make, with milk 
or cream, the most healthful diet. They impart nourishment 
to the body, and give a power of endurance and a vigor of 
intellect that are not produced by a stimulating diet” (1890, 
#601).
 “Some, in abstaining from milk, eggs, and butter, have 
failed to supply the system with proper nourishment, and as 
a consequence have become weak and unable to work. Thus 
health reform is brought into disrepute... The time will come 
when we may have to discard some of the articles of diet 
we now use, such as milk and cream and eggs; but it is not 
necessary to bring upon ourselves perplexity by premature 
and extreme restrictions. Wait until the circumstances 
demand it, and the Lord prepares the way for it” (1909, 
#602).
 “Milk, eggs, and butter should not be classed with fl esh 
meat. In some cases the use of eggs is benefi cial. The time 
has not come to say that the use of milk and eggs should 
be wholly discarded. These are poor families whose diet 

consists largely of bread and milk...
 “Let the diet reform be progressive. Let the people be 
taught how to prepare food without the use of milk or butter. 
Tell them that the time will soon come when there will be 
no safety in using eggs, milk, cream, or butter, because of 
wickedness among men” (1902, #603).
 “If milk is to be used, it should be thoroughly sterilized; 
with this precaution, there is less danger of contracting 
disease from it” (1905, #607).
 “We place no butter on our table. Our vegetables 
are generally cooked with milk or cream and made very 
palatable... We think a moderate amount of milk from a 
healthy cow is not objectionable” (1870, #611).
 Concerning the idea that the strictest diet is not the best, 
especially for the poor, see White’s letter of 1901, #612. 
She feels that all people should stop consuming fl esh meats, 
tea and coffee, but that the subject of giving up milk, eggs, 
cream, and butter needs to be handled carefully, especially 
by poor families. “No extremes in health reform are to be 
advocated. The question of using milk and butter and eggs 
will work out its own problem.”
 “The health food business is in need of means and of the 
active cooperation of our people, that it may accomplish the 
work it ought to do. Its purpose is to supply the people with 
food which will take the place of fl esh meat, and also milk 
and butter, which, on account of the diseases of cattle, are 
becoming more and more objectionable” (1900, #583).
 “Large quantities of milk and sugar eaten together are 
injurious. They impart impurities to the system. Animals 
from which milk is obtained are not always healthy. They 
may be diseased... Could we know that animals were in 
perfect health, I would recommend that people eat fl esh 
meats sooner than large quantities of milk and sugar” (1870, 
#533). Large amounts of milk and sugar “clog the system, 
irritate the digestive organs, and affect the brain” (1870, 
#534). “Especially harmful are the custards and puddings in 
which milk, eggs, and sugar are the chief ingredients” (1905, 
#536).
 Concerning cheese (made by fermentation): “Cheese is 
still more objectionable [than butter]; it is wholly unfi t for 
food” (1905, #633).
 Concerning vegetarian restaurants: “In our cities 
interested workers will take hold of various lines of 
missionary effort. Hygienic restaurants will be established. 
But with what carefulness should this work be done! 
Those working in these restaurants should be constantly 
experimenting, that they may learn how to prepare palatable, 
healthful foods. Every hygienic restaurant should be a 
school for the workers connected with it. In the cities this 
line of work may be done on a much larger scale than in 
smaller places. But in every place where there is a church 
and a church school, instruction should be given in regard 
the preparation of simple health foods for the use of those 
who wish to live in accordance with the principles of health 
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reform. And in all our missionary fi elds a similar work can 
be done (#412, 1900).
 “Our Restaurants Stand for Principle: You will need 
to guard constantly against the introduction of this and 
that, which, though seemingly harmless, would lead to the 
sacrifi ce of principles that should ever be maintained in our 
restaurant work... We must not expect that those who all their 
life have indulged appetite will understand how to prepare 
food that will be at once wholesome, simple and appetizing. 
This is the science that every sanitarium and health restaurant 
is to teach...
 If the patronage of our restaurants lessens because we 
refuse to depart from right principles, then let it lessen. We 
must keep the way of the Lord, through evil report as well as 
good report.
 “I present these things to you in my letters to help you 
to cleave to the right and to discard that which we cannot 
bring into our sanitariums and restaurants without sacrifi cing 
principle (#413, 1902).
 “Avoid Complex Combinations: In all the restaurants in 
our cities, there is danger that the combination of many foods 
in the dishes served shall be carried too far. The stomach 
suffers when so many kinds of food are placed in it at one 
meal. Simplicity is a part of health reform. There is danger 
that our work shall cease to merit the name which it has 
borne.
 If we would work for the restoration of health, it is 
necessary to restrain the appetite, to eat slowly, and only 
a limited variety at one time. This instruction needs to be 
repeated frequently. It is not in harmony with the principles 
of health reform to have so many different dishes at one 
meal. We must never forget that it is the religious part of the 
work, the work of providing food for the soul, that is more 
essential than anything else.
 “The Mission of Hygienic Restaurants: It was presented 
to me that we should not rest satisfi ed because we have a 
vegetarian restaurant in Brooklyn, but that others should be 
established in other sections of the city. The people living in 
one part of Greater New York do not know what is going on 
in other parts of that great city. Men and women who eat at 
the restaurants established in different places will become 
conscious of an improvement in health. Their confi dence 
once gained, they will be more ready to accept God’s special 
message of truth.
 “Wherever medical missionary work is carried on in our 
large cities, cooking schools should be held; and wherever a 
strong educational missionary work is in progress, a hygienic 
restaurant of some sort should be established, which shall 
give a practical illustration of the proper selection and the 
healthful preparation of foods” (#416, 1902).
 Other entries: Why use secondhand food? “The diet of 
the animals is vegetables and grains. Must the vegetables 
be animalized, must they be incorporated into the system of 
animals, before we get them? Must we obtain our vegetable 

diet by eating the fl esh of dead creatures?” (1896, #703). 
Note: A revised edition was published in 1946.

2781. Battle Creek Food Co. 1938? Overcoming intestinal 
poisons with soy acidophilus milk. Battle Creek, Michigan. 8 
panels. Undated. 16 x 6 cm each. Front and back.
• Summary: Contents: Soy acidophilus milk changes the 
fl ora when other means fail. When the protective fl ora is lost. 
Why soy acidophilus succeeds. How to change the fl ora. 
Simple rules for changing the fl ora. Who should use soy 
acidophilus.
 “The soy bean is rich in vitamin A, the growth-
promoting vitamin which cereals lack, as do ordinary beans, 
and also the fertility vitamin E.
 “Von Noorden, Neumann, and other eminent European 
physicians, highly recommend soy products in diabetes, as 
did the late Professor Dujardin-Beaumetz.
 “Soy acidophilus milk contains only about one-third as 
much fat as does cow’s milk, and its fat (lecithin) does not 
fatten [sic]. Soy acidophilus is thus especially valuable in 
cases of obesity. It may be freely used without increasing 
weight. This has been proven by experiments upon both 
animals and human beings. Rats do not gain in weight on a 
soy milk diet. On soy milk they reproduce freely, showing 
the presence of the fertility vitamin (Daniels and Hutton). 
On cow’s milk they seldom reproduce and their young rarely 
survive.
 “Soy acidophilus is especially recommended for 
persons who have failed in their efforts to change their fl ora 
by acidophilus milk, Lacto-Dextrin, or other means. The 
combined use of soy acidophilus and Lacto-Dextrin will, 
we believe, change the fl ora in every case in which they 
are faithfully and persistently used.” Address: Battle Creek, 
Michigan.

2782. Pais (El) (Asuncion, Paraguay). 1939. Un juicio del 
Prof. Dr. Alejandro J. Dávalos [An opinion of Prof. Dr. J. 
Davalos]. Jan. 18. [Spa]*
• Summary: Discusses and praises the work of Dr. Ciancio 
on the nutritional value of soya.

2783. Pappenheimer, Alwyn M.; Goettsch, Marianne; 
Jungherr, Irwin. 1939. Nutritional encephalomalacia in 
chicks and certain related disorders of domestic birds. 
Connecticut (Storrs) Agricultural Experiment Station, 
Bulletin No. 229. Jan. 121 p.
• Summary: “Introduction: This work is the outcome of 
an attempt to study the effects of vitamin E defi ciency 
in chickens. The simplifi ed diet devised for this purpose 
quickly brought about unsuspected and astonishing results 
in the form of a grave disorder of the brain. So striking were 
the symptoms and anatomical changes that a detailed study 
of this unfamiliar disease was undertaken. It soon became 
evident that a new nutritional disease was being dealt 
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with, and to emphasize its dietary origin and its essential 
pathology, the term Nutritional Encephalomalacia was 
suggested.
 “The experimental disease was fi rst recognized by 
the senior authors (P. and G.) while they were engaged in 
continuing their studies on the effect of E-defi cient diets 
on animals at the laboratory of the Storrs Agricultural 
Experiment Station during the summer of 1930. Eight 
years of experimentation have led to some understanding 
of the natural history of the disease, its pathology, and the 
conditions under which it may be produced or prevented.”
 “The effectiveness of soy bean oil and its non-
saponifi able fraction in prevention was confi rmed by 
Babcock and Jukes (4) in 1937.”
 Soy bean oil is mentioned on page 60 (8 times), page 61 
(4 times), page 77 (5 times), page 95 (5 times), etc.
 Page 60: “Soy bean oil. This oil seemed to have a 
greater protective effect than Crisco. Only one chick of 82 
in seven separate groups developed the disease on the diet 
containing 5 per cent oil and 16 per cent lard, an incidence 
comparable with that on the control diets of natural foods. 
For this reason soy bean oil was chosen for studies on the 
properties and concentration of the factor. The grade of oil 
used, unless otherwise stated, was pure virgin soy bean oil 
that had been neither treated, heated, nor refi ned.” Address: 
Depts. of Pathology and Biological Chemistry, College 
of Physicians and Surgeons, Columbia Univ.; and Animal 
Diseases, Storrs Agricultural Experiment Station.

2784. Stegman, Henry M. 1939. The soybean a blessing to 
mankind. Good Health (Battle Creek, Michigan) 74(1):11. 
Jan. [1 ref]
• Summary: “A promising fi eld in this country is the 
employment of soybean milk for medicinal purposes. In the 
stomach this gives a very fi ne, fl occulent precipitate instead 
of the large, tough curds of cow’s milk. The period of stay 
in the stomach is thus made much shorter, and the peristaltic 
motion of the stomach is less and more coordinated. It also 
curdles at a lower acidity...
 “The defi ciency of the soybean ash in sodium and the 
large excess of potassium makes the food an important 
alkalinizing agent... The standard which gives milk an 
alkalinity of 0.5, places that of the soybean at 12...
 “The soy acidophilus milk which the Dionne quintuplets 
take today is given them to prevent the recurrence of the 
severe bowel trouble infection which they suffered when 
four months old. They were relieved by this after other 
measures had failed.”

2785. Iwasa, Kyozaburo; Uchino, Shigeru. 1939. Daizu-chu 
no sainyu busshitsu ni kansuru kenkyû. I. Daizu abura kasu 
oyobi sosei sutakiôsu no sayo ni tsuite [Investigation of the 
substances in soybean that induce milk production. I. On the 
ability of soybean presscake and raw stachyose to induce 

milk production]. Jozogaku Zasshi (J. of Brewing, Osaka) 
17(2):109-14. Feb. 15. [7 ref. Jap]

2786. Matsumoto, Tsuyoshi. 1939. Shihan shoyu no eiyo-ka 
ni tsuite [Nutritional value of commercial shoyu]. Jozogaku 
Zasshi (J. of Brewing, Osaka) 17(2):97-102. Feb. 15. [Jap]
• Summary: This is part of a larger 3-part article, about the 
nutritional value of commercial food products, that starts on 
p. 97.

2787. Patton, A.R.; Wilgus, H.S., Jr.; Harshfi eld, G.S. 1939. 
The production of goiter in chickens. Science 89(2303):162. 
Feb. 17. [2 ref]
• Summary: The authors succeeded in producing goiter 
experimentally in chicks. The ration used contained 25% 
of soybean oil meal as the chief protein supplement; it 
also contained 0.145 mg per kg of iodine. They prevented 
goiter by the addition of 5 mg/kg of iodine to the same 
ration. Address: Colorado Agric. Exp. Station, Fort Collins, 
Colorado.

2788. Revue Internationale des Produits Coloniaux et du 
Material Colonial. 1939. L’extraction des dérivés du Soja 
[The extraction of soy derivatives]. 14(158):76-77. Feb. [Fre]
• Summary: This communication from the French 
commercial attaché in Tokyo describes the activities 
of several large, modern Japanese soybean processing 
companies in Manchuria. The modern soybean crushing 
mills use solvents, such as benzol or ethyl alcohol. The latter 
process, studied since 1926 by Dr. Masayasu Sato of the 
Central Laboratory, South Manchuria Railway Company 
(SMRC), is patented in England, Japan, France, Italy, and 
Denmark. The Sato process is used commercially by the 
Manchuria Soya Bean Engineering Co., a private company 
with capitalization of 1.5 million yen subscribed by the 
SMRC and by the Nippon Food Stuff Engineering Co., an 
affi liate of Nippon Sangyo K.K. The factory / mill, which 
processes 80 metric tons (tonnes) per day of soybeans, 
and has the capacity to be within 300 tonnes, is located on 
the outskirts of Dairen, Manchuria. The company has also 
studied the processes for extracting from the oil a number 
of special products such as lecithin, vitamin B, a food 
condiment, saponins, and sugars. The residual cake, which 
is in the form of fl akes named Soya Rex Flakes, would be 
of great food value. These products are to be produced by 
an affi liate, with capitalization of £200,000, the Manchurian 
Society for Soya Products, which is presently constructing a 
factory at Kawasaki, near Yokohama.
 The sodium glutamate which is extracted from the cake 
could rival a condiment widely used in Japan under the 
name Aji-no-moto. The Society for nitrogen based fertilizers 
created this last April an affi liated fi rm with a capital of 
£10,000,000, a fourth of which is paid out, called “the 
Soya Bean Chemical Engineering Co.” that will produce, 
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exclusively a dozen products all derived from the soy oil 
or soya cakes in a factory currently being built at Konan 
(in Korea), where the master company already owns a very 
important group of chemical industries. Among these new 
products, we quote: amino-acid, oil based paints, boiled oil 
and lecithin used in tanning hides.
 Several factories, among them Honen, Nisshin, and 
Nikka, that up until now were just producing soja oil, will 
now start outputting derivatives. Mentioned are substitutes 
for butter, wheat fl our, soap, oil for human consumption, 
boiled oil for the printing industry.
 The Japanese chemical industry, as is being done 
in Germany, is thus throwing itself systematically into 
the exploitation of this very complex raw material, the 
soybean, that it will fi nd at its door step, on the Manchukouo 
[Manchurian] territory.

2789. Vollertsen, B.H. 1939. Toxicological study of 
trichloroethylene extracted corn germ and crude and refi ned 
trichloroethylene extracted corn oils–Cornell University. E.I. 
duPont de Nemours & Co., Inc., Niagara Falls, New York. 
March 22. *
Address: Niagara Falls, New York.

2790. Heiser, Victor George. 1939. You’re the doctor. New 
York, NY: W.W. Norton & Co., Inc.; London: J. Cape. 300 p. 
April. Index. 21 cm.
• Summary: The legumes (peas, beans, lentils), once so 
highly praised for their proteins, have fallen rather into 
disrepute as a staple article of diet, because it has been 
shown that they are lacking some of the most important 
amino acids–the building blocks of nutrition. But there 
is one noteworthy exception. “The easily digested ‘little 
honorable plant,’ the soy bean, known in the Orient as ‘the 
meat without the bones,’ is the richest in proteins of any 
food except dried egg white and is possessed of more of the 
properties of animal proteins than any other vegetable.”
 Note: This is the earliest English-language document 
seen (June 2012) that refers to the soy bean as “the meat 
without the bones”; in all previous documents, that phrase 
was used to refer to tofu.
 In the tropics, milk is diffi cult to obtain. In Peking, 
China, a soy bean decoction was developed as an alternative. 
“To me, it was one of the vilest mixtures I’ve ever tried.” 
Nevertheless, babies reared on this “nauseating beverage 
loved it;” they clamored for it and consumed it greedily. 
When given fi ne fresh cow’s milk, they promptly spat it out.
 “The addition of banana oil [or bananas] does wonders 
for the taste of soy bean milk... With the addition of calcium 
and certain vitamins it becomes an almost ideal food.”
 Henry Ford has always wanted to produce a “tin cow.” 
He and his researchers have done a great deal “to popularize 
the soy bean; he practically lives on it himself. He drinks 
it and eats bread made from it, and with what is left over 

he produces buttons and insulators for his automobiles.” 
Recently, at age 77, “to prove he was free of arthritis via soy 
beans, he showed me how he could jump over a table.”
 After lamenting the ways of “food faddists” (such as 
Mussolini [in Italy] and Hitler [in Germany]) he says that, 
in all his travels, he has never met a person who eats a 
strictly vegetarian diet. He states (incorrectly) that those who 
consume milk and eggs are not “true vegetarians.”
 Victor George Heiser, born in 1873, has long worked 
with the Rockefeller Foundation. Address: M.D.

2791. Tsuda, Kyosuke; Ichikawa, Zentaro. 1939. Ueber 
Sojabohnen-Saponin. V. [On soybean saponins. V.]. Berichte 
der Deutschen Chemischen Gesellschaft 72B(4):716-23. 
April. [8 ref. Ger]
• Summary: Discusses the structures of sapogenols obtained 
from soybeans and proves the triterpenoid hydropicenic 
nature of these compounds. Address: Aus d. Pharmazeut. 
Institut d. Kaiserl. Universitaet Tokyo, Japan.

2792. Glynn, John H. 1939. The quantitative determination 
of soy-bean protein in sausage or other protein mixtures. 
Science 89(2315):444. May 12. (Chem. Abst. 33:5928). [2 
ref]
• Summary: Government regulations forbidding the use of 
soy-bean fl our in sausage or other meat used in interstate 
commerce is based on the lack of a reliable test for the 
quantitative determination of soy-bean protein in such 
meat. The nutritional value of soy-bean is not in question. 
Presently no strictly chemical method of assay has proven 
reliable.
 “We have recently obtained accurate quantitative results 
by the use of an immunological method which is both simple 
and rapid.” The method is based on a quantitative precipitin 
test, the “optimal proportions” reaction, fi rst described by 
Dean and Webb and subsequently proven by Taylor, Adair 
and Adair to be well within the limits of accuracy of the best-
known chemical methods.
 Note: A precipitin test is a serological test (performed 
on a patient’s blood) using a precipitin reaction to detect 
the presence of a specifi c antigen. It is also widely used 
in criminology and forensics. Address: The Armour 
Laboratories, Chicago, Illinois.

2793. Shoenfi eld, Allen. 1939. Soy beans put to new uses: 
Edible variety advanced as weight reducer. Detroit News. 
May 21. Section 1. p. 4, col. 8.
• Summary: The Mid-American Conference, called by the 
National Farm Chemurgic Council, had its closing sessions 
on May 20 in Columbus, Ohio. The leading speaker on soy 
bean culture and utilization was G.G. McIlroy of Irwin, 
Ohio, president of the American Soy Bean Association. He 
“predicted that, within a few years, every truck farm and 
vegetable garden would be growing recently introduced 
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edible varieties of this ancient ‘beefsteak of the East.’ He 
described the fl avor as a cross between the garden pea and 
the Lima bean.” He said it was ideal as a weight reducing 
food, as a main item in diabetic diets, and as a food that 
could counteract the acidity found in certain gastric 
disorders, especially those resulting from over-indulgence in 
rich foods and alcoholic beverages.
 “Dr. H.S. Barnard, research director of the National 
Farm Chemurgic Council, revealed that rear deck doors of 
the 1940 Ford will be made with a new plastic, chiefl y soy 
bean, moulded [molded] in a single unit, impregnated with 
color, requiring no polishing, and weighing one-third as 
much as pressed steel.
 “He quoted Henry Ford as saying that within two years 
the entire body of the Ford automobile would be made of 
this material, light, lustrous, and yet so strong that it can not 
be dented or cracked with a hammer blow. Only inability to 
obtain huge dies for molding the material, Dr. Barnard said, 
prevents its introduction in forthcoming models.”

2794. American Miller. 1939. Diet: Soya fl our as an 
admixture. 67(5):19, 96. May.
• Summary: The fact that production and consumption of 
wheat fl our per capita in the USA is now slowly increasing 
can, no doubt, be traced to the production of specialty fl ours–
wheat fl our mixed with other fl ours–such as soya fl our. The 
consumer appreciates specialty fl ours for their taste, for the 
variety that they add to the diet, and for their nutritional 
value. “Soya fl our improves the acid-base qualities of 
foods.” “Soya fl our is one of the cheapest sources of calcium 
known. 100 grams of calcium in soya fl our costs about 1/15 
as much as it costs in wheat fl our and 1/3 as it costs in milk. 
The use of soya fl our with wheat fl our in baking increases 
appreciably the calcium-phosphorus ratio.”
 Includes a discussion of the work of Bailey & LeClerc 
in using soy fl our for improving American foods.

2795. Mihaeloff, S. 1939. L’utilité économique d’introduire 
et d’encourager la culture du soja en Égypte [The 
economic utility of introducing and encouraging the 
culture of soybeans in Egypt]. Egypte Contemporaine (L’) 
30(185):493-501. May. [2 ref. Fre]
• Summary: The soybean is one of the most ancient and 
important crops cultivated in East Asia. It is of interest both 
as a food and industrial crop. From it is made the famous 
liquid shoyu. Its fl our is useful in making bread for diabetics, 
a vegetable milk can be made from the seeds, and its casein 
has many industrial applications. In France, Mr. J. Bordas, 
Director of the Agronomic Research Station at Avignon, 
has shown that it can play an important role in solving the 
current agronomic and economic diffi culties in France. 
Various tables give the nutritional composition of soybean 
seeds from Egypt and France. The author then discusses 
soybean cultivation and production worldwide, including 

Algeria. Based on this information, the author believes 
that soybeans have a good chance of success in Egypt, and 
should be tested in lower (north) Egypt, with tests gradually 
moving toward upper (south) Egypt.
 In addition to the role it can play as a human food, 
the soybean can also be used as a feed for animals (in the 
form of forage, defatted cake, or milk), and as a source of 
vegetable oil.
 Use of the oil (p. 500): 1. The British use it to replace 
linseed oil, for the dissolution of rubber, in the production of 
dynamite or margarine, as a lubricant for automobile motors, 
and in making soaps. The soy protein (casein) can be used as 
a binder for lime in agriculture, to make industrial plastics, 
and as a substitute for gelatine in the manufacture of paper.
 In short the soybean could play a very useful role in 
Egyptian national economy. Address: Doctor of Sciences 
(Docteur ès-sciences).

2796. Almquist, H.J.; Klose, A.A. 1939. Color reactions 
in vitamin K concentrates (Letter to the editor). J. of the 
American Chemical Society 61(6):1610-11. June.
• Summary: “A strong color reaction was also produced 
on testing an active concentrate prepared by repeated 
molecular distillation of soybean oil, followed by removal 
of sterols, free fatty acids and waxes.” Address: Div. of 
Poultry Husbandry, Dep. of Agriculture, Univ. of California, 
Berkeley, California.

2797. Black, M.A. 1939. Soya beans. New Zealand J. of 
Science and Technology 21(1A):46a-60a. June. [23 ref]
• Summary: Contents: Introduction. Description. Chemical 
composition. Utilization: Human food, stock food, industrial 
uses (paint, soap, glue, plastics). Production: General, 
agriculture, effect of temperature on yield, vernalization, 
acclimatization, soils and manures, inoculation, seeding, 
cultivation, harvesting, storage, conclusion. Appendices: A. 
Soya-bean oil. B. Soya-bean varieties tested in New Zealand. 
C. Prices. D. Average analysis of soya beans grown in new 
Zealand.
 “Summary: Under existing conditions the growing 
of soya beans in New Zealand cannot be recommended 
because–(1) The climate is generally unsuitable. (2) The 
potential market for human food is negligible. (3) There is no 
internal commercial market, and no possible export market 
in competition with the main soya-bean growing countries. 
(4) For stock feed other cheaper and more certain supplies of 
forage and concentrates are available.”
 “Widespread interest has been aroused from time to 
time in New Zealand by reports of the amazing variety 
of products derived from soya beans... As long ago as 
1915 the Department of Agriculture conducted successful 
experiments on the growing of soya beans, but the crop has 
not found favour with New Zealand farmers... In Western 
countries the chief food use of soya-oil is in the manufacture 
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of margarine... In New Zealand some 27,000 gallons of 
decoloured and deodorized oil are used annually by bakers 
for shortening, and for greasing baking tins. For the latter 
purpose it is of value because it does not change colour 
under baking temperatures... Curiously enough, there is a 
soya-milk factory in Denmark, a great dairying country. 
Note: This is the earliest English-language document seen 
(Aug. 2013) that contains the term “soya-milk.”
 Industrial uses: “The chief industrial uses of soya-bean 
oil are in paint, varnish, soaps, linoleum and oilcloth, and 
printing ink. In paints the essential disadvantage of soya-
oil is that it is a poor-drying oil, especially in comparison 
with linseed, perilla, and tung oils. This drawback can 
to a large extent be overcome by the use of cobalt driers, 
which, however, considerably increase the cost of the paint. 
Promising blends are being obtained with blends of perilla 
and soya oil...”
 Tables 5 and 7 shows the average and range in the 
number of days to maturity, and the yields (1935-1938) 
for 14 soybean varieties tested in three seasons, two at 
Palmerston North, three at Ruakura, in New Zealand. In 
table 7, they are listed in ascending order of days to maturity: 
Manitoba Brown (128 days), Wisconsin Black (128), Cayuga 
(133), St. Annes (141), Mandarin, Manchu, O.A.C. 211, 
Black Eyebrow, Early Yellow, A.K. (Harrow), Henry Ford 
(a selection of A.K. grown at Ford’s estate in England), 
Black Ontario, Laredo, Virginia (186 days). For each variety 
is given the days to maturity (average and range), yield in 
bushels per acre (average and range), and number of trials.
 Appendix B lists the following 34 soya-bean varieties 
tested in New Zealand: A.K., Auburn, Biloxi, Bilton, Black 
Beauty, Black Eyebrow, Black Ontario, Cayuga, Chernie, 
Dixie, Early Brown, Early Yellow, Harbinsoy, Herman, 
Hollybrook, Illini, Ito San Laredo, Mammoth Yellow, 
Manchu, Mandarin, Manitoba Brown, Mikado, Morse, 
O.A.C. 211, Ogemaw, Otoxi, Sable, St. Annes, Tashing, 
Tokio, Virginia, White Non-shatter, Wisconsin Black. Of 
these, 13 selections were sent by Mr. N.P. Neal of Wisconsin, 
as being likely to suit New Zealand conditions. Also four 
English acclimatized varieties, known as Jap, C, J, and O, 
have been grown. Address: Agronomy Div., Plant Research 
Bureau, Dep. of Scientifi c and Industrial Research, New 
Zealand.

2798. Chang, Chang-Ying. 1939. Mineral contents of 
Chinese foods. Chinese J. of Physiology 14(2):133-45. June. 
[12 ref. Eng; chi]
• Summary: “The mineral contents of a number of Chinese 
foods have been determined for the use of the metabolic 
ward in Peiping Union Medical College Hospital in 
connection with certain studies on acid-base balance.” It has 
been found that the mineral content of food varies greatly 
with the season and locality. Nevertheless, the accompanying 
table is given with the hope that it may serve as a guide in 

such studies.
 A table (p. 135) gives mineral values (in mg per 100 gm) 
for the following foods: Soy bean, yellow (huangdou). Soy 
bean sprout. Soy bean curd (southern style; nan-doufu). Soy 
bean curd (northern style; hoku-doufu). Soy bean, black.
 Values are given for the following minerals: Calcium, 
magnesium, potassium, sodium, phosphorus, chlorine, sulfur, 
and iron. Address: Dep. of Biochemistry, Peiping Union 
Medical College, Peiping.

2799. Kaneko, Takeo. 1939. Shôyu yori hisutamin oyobi 
mechionin no bunri ni tsuite [On the isolation of histamine 
and methionine from shoyu]. Nippon Kagaku Kaishi (J. of 
the Chemical Society of Japan) 60(6):539-41. June. [6 ref. 
Jap]

2800. Parsons, Helen T.; Marlatt, A.L.; Johnson, D.; Gray, C. 
1939. The effect of heat and hydration on the nutritive value 
of soy bean proteins. J. of Nutrition 17(6 Suppl):14-15. June.
• Summary: Increases in the heat treatment of soy beans 
fed to rats resulted in increases in the nutritive value of the 
protein. However if the soy beans were heated too much 
or too long in an autoclave, progressive losses resulted. 
The effects of roasting depended on how it was carried out. 
Address: Dep. of Home Economics, Univ. of Wisconsin, 
Madison.

2801. Sharpless, George R.; Pearsons, J.; Prato, G.S. 1939. 
Production of goiter in rats with raw and with treated soy 
bean fl our. J. of Nutrition 17(6):545-55. June. [16 ref]
• Summary: An unknown substance in soybeans 
seems capable of causing enlargement of the thyroid in 
experimental animals (rats). Unprocessed (raw) soy fl our 
fed to rats caused enlargement of the thyroid to four time 
the size of the organ in controls. The goitrogenic effect of 
soybean fl our in rats can be diminished by extracting it with 
organic solvents (such as ether or acetone) or by heating 
with steam, or (to a greater extent) by autoclaving. As little 
as 20 micrograms of iodine per kilogram of diet corrected 
the thyroid enlargement they obtained with the basal diet 
containing 25% soybeans.
 Note: This research was confi rmed by Wilgus et al. 
(1941) and Halverson et al. (1949). Address: Dep. of 
Laboratories, Henry Ford Hospital, Detroit, Michigan.

2802. Williams, N.K.; Cannon, C.Y.; Espe, D.L. 1939. Two 
methods of feeding soybean fat to cows and their effect 
on milk and butterfat production and on the nature of the 
butterfat. J. of Dairy Science 22(6):442-43. June.
• Summary: “In one of a series of experiments on soybean 
feeding conducted at the Iowa station, two groups of cows 
were used in a double reversal trial of four week periods.” 
Soybeans were used in one of the rations. Address: Iowa 
Agric. Exp. Station, Ames.
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2803. Associated Press. 1939. Soy bean food value described 
at meeting. Christian Science Monitor. July 27. p. 3.
• Summary: Berkeley, California–At the Pacifi c Science 
Congress, on July 27, nutrition experts described the soy 
bean as an exceptionally good food for the poor.
 Dr. A.A. Horvath of the University of Delaware stated 
that “processed whole soya fl our ‘should be placed at the 
head of the list of protective foods of high nutritional value, 
available to the masses of people at low cost.’”
 Sybil Woodruff, Helen Klass, and Majel McMasters of 
the University of Illinois reported that although the soy bean 
presently had “little to attract the American palate, several 
hundred new types and varieties were being tested at the 
University and 18 of them seemed to offer promise of public 
acceptance as food.”

2804. Good Health (Battle Creek, Michigan). 1939. Diet for 
duodenal ulcer. 74(7):216. July. [1 ref]
• Summary: “The dietary faults which produced the ulcer 
must be carefully avoided. Most important of all is thorough 
daily cleansing of the colon and suppression of putrefaction 
in the intestinal tract... The cure of the infection which gives 
rise to the ulcer is greatly facilitated by the use of cultures 
of the Lactobacillus acidophilus. Soy acidophilus culture 
is especially to be recommended because the protective 
organism grows with much greater vigor in milk prepared 
from the soybean than in ordinary dairy milk. For this reason 
it is a wise plan for a person who has once suffered from 
ulcer to discard meats of all kinds and make free use of the 
soybean.”

2805. Okano, Koji; Beppu, Iwao. 1939. Daizu shikiso no 
kenkyû. I. Shin isofl avon oyobi isofl avonglucoside no yon-
shu ni tsuite [Coloring matter in soybeans. I. Isolation of four 
kinds of isofl avones from soya bean]. Nippon Nogeikagaku 
Kaishi (J. of the Agricultural Chemical Society of Japan) 
15(7):645-52. July. (Chem. Abst. 34:429). English-language 
summary in Bulletin of the Agricultural Chemical Society of 
Japan 15:110, bound at the back of Nippon Nogei Kagaku 
Kaishi. [3 ref. Jap; eng]
• Summary: The authors isolated four different isofl avones 
from the ethanol extract of soybeans. Lecithin was salted out 
from the solution and a crude saponin was precipitated from 
the alcoholic fi ltrate by the addition of acid. The saponin-
pigment complex was dissolved in alcohol and the saponin 
precipitated by the addition of lead acetate. The lead-saponin 
complex was removed from the fi ltrate after which the 
pigments were fractionally separated. The mixture of ethanol 
and ethyl ether was added to the solution which resulted in 
the separation of yellow insoluble needles melting at 265ºC. 
The product corresponded to the formula C21H20O10 and was 
named isogenistein. On hydrolysis, glucose and an aglycone, 
isogenistein, melting at 302ºC were obtained. The aglycone 

corresponded to C15H10O5 and gave a triacetyl derivative 
melting at 189ºC and a di-methyl ether melting at 120-125ºC. 
On the basis of these results, isogenistein was presumed to 
be 5,7,2’-trihydroxy isofl avone, isomeric with genistein.
 The soluble portion yielded three other crystalline 
products. One of these, which was designated as tatoin, 
consisted of colorless needles melting at 318ºC and having 
the formula C16H12O4. It gave a diacetyl derivative melting 
at 185ºC, a monomethyl-ether melting at 160-163ºC and 
a dimethyl-ether melting at 165ºC. These and many other 
reactions indicated the probable identity of tatoin with 
8-methyl- 5,7,4’-trihydroxy isofl avone.
 The second product, which was designated as 
methylgenistein, consisted of faintly yellow needles melting 
at 298ºC. The product was characterized by the preparation 
and analysis of a large number of derivatives on the basis of 
which it was concluded that methylgenistein was probably 
8-methyl- 5,7,4’-trihydroxy isofl avone.
 The third product consisted of faintly yellow lustrous 
needles melting at 255ºC and corresponding to the formula 
C22H22O10 was designated as methylisogenistein. On 
hydrolysis it yielded glucose and an aglucone melting at 301-
302ºC, corresponding to the formula C16H12O5. The aglucone 
was converted into a series of derivatives, the analysis 
of which indicated it to be 8-methyl- 5,7,2’-trihydroxy 
isofl avone, isomeric with methylgenistein. Address: Central 
Laboratory, South Manchuria Railway Co.

2806. E.J.M. 1939. Questions and Answers: Soybean meal 
[Is raw soybean meal digestible?]. Hygeia. 17:745. Aug.
• Summary: Raw soybeans are almost never fed to animals 
or to man. “Experiments with animals have shown that far 
better use of their proteins is made if the beans are cooked or 
heated before they are fed.”
 “Raw soybeans have a bitter taste. which must be 
removed, usually by heating, before the product can be used 
as human food. Therefore, commercially prepared soybean 
meals which have been disembittered are not, strictly 
speaking, raw. Soybean meal may be used as an ingredient 
in a variety of foods such as bread, macaroni products, 
beverage bases, sausages, ice cream and so forth. Most 
of these products are cooked before they are consumed.” 
Address: Florida.

2807. Sherman, William C.; Salmon, William D. 1939. 
Carotene content of different varieties of green and mature 
soybeans and cowpeas. Food Research 4(4):371-80. Aug. 
Also in Plant Science Literature 10(12):6 (1939). [15 ref]
• Summary: The carotene content of 45 varieties of “green 
immature” soybeans ranges from 705 mg/100 gm for Tanloxi 
to 212 for Higan. The mean appears to be about 430. Note: 
The units used are not clear. Booher, Hartzler, and Hewston 
(1942) translate these results into International Units per 
100 gm edible portion. The range is 1,175 for Tanloxi to 
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353 for Higan. The beans were grown in Alabama on sandy 
loam soil fertilized with superphosphate and muriate of 
potash. The spectrophotometric method of analysis was 
used. International Units were calculated from or included 
carotene analyses. Carotene is closely related to vitamin A; 
There is alpha, beta, and gamma carotene. Address: Lab. of 
Animal Nutrition, Alabama Polytechnic Inst., Auburn.

2808. Weaver, Diana; Weaver, Purcell. 1939. Natural foods: 
their preparation and use. With dietetic tables by Edmond 
Székely. Victoria, B.C., Canada: The Cosmovitalist Press. 
253 p. Index. 22 cm.
• Summary: This is a lacto-ovo vegetarian cookbook.
 Page 162: In Chapter 8, “Vegetable oils and fats, is 
an entry for “Soya bean oil: Soya bean oil, or bean oil as 
it is sometimes called, is an oil extracted from the seeds 
of the plant Soja (Glycine) hispida, cultivated widely in 
China, Manchuria and Japan. In recent years it has acquired 
considerable importance in the United States, where it 
is grown for fodder and for the seed. It is also grown in 
Mexico. In the East the oil has long been used as a food. The 
seeds yield about 12 per cent of oil by expression. It is now 
obtainable as a salad oil in the United States and England. Its 
value depends on the processes used to extract it.”
 Pages 187-88: Soya Bean [188]
 “The soya bean or soy-bean is an annual plant, Soja 
hispida, widely cultivated in China, Manchuria, Korea and 
Japan. It has recently been introduced into the United States, 
Mexico, the Argentine and various European countries. The 
stem grows erect and is covered with silky hairs, bearing two 
or three pods from the axil of the leaves. The soya bean is 
the most nutritive of all the beans. It has the most complete 
protein of any legume; it has a small amount of starch. Its 
mineral content is high. Despite its richness in phosphorus, it 
is an alkaline food, being also well supplied with potassium, 
calcium, magnesium and sodium. It contains vitamins A and 
B. It contains fair amounts of fat of good quality. The soya 
bean requires less [sic, more] cooking than other dried beans. 
It is used in Europe and America as a diabetic food, owing to 
its low starch content. A bread is made from its fl our. Other 
products are soy cheese [tofu], soy milk and soy sauce. The 
oil is industrially important.”
 Then come 7 recipes, each calling for whole soya beans: 
Boiled soya beans. Baked soya beans, Soya bean croquettes. 
Soya bean loaf. Soya bean milk. Soya bean soup. Soya bean 
coffee.
 The table of foods (pages 226-34), compiled by Dr. 
Szekely, is reprinted from Medicine To-morrow.
 “Note: The numerals in square brackets placed after 
certain of the foods mentioned in Part I refer to the number 
of that food in the Table of Foods given in Part III.”
 An insert gives a list of about 20 errata. Address: 
Leatherhead, England.

2809. Amon-Wilkins, Juan. 1939. The soy-bean and sound 
nutrition. Nature’s Path (New York City). Sept. p. 349.
• Summary: Soybeans offer a nutritious alternative to meat. 
“After an animal is murdered, a considerable amount of uric 
acid is held up in its tissues.” The soy bean is also “rich in 
the nerve-building element Lecithin...” Address: Dr.

2810. Borth, Christy L. 1939. Pioneers of plenty: The story 
of chemurgy. Indianapolis, Indiana and New York: Bobbs-
Merrill. 303 p. Portraits. 22 cm.
• Summary: Soy is discussed at length (usually in connection 
with Henry Ford Sr. and Edsel A. Ruddiman) on p. 22, 40, 
42, 202-06, 208-11. Henry Ford is also discussed on p. 21-
22, 30, 69, 76-77, 118, 144, 246.
 “A few years ago, Henry Ford was ridiculed when he 
said the time would come when most of an automobile 
would be grown on the farm. Since then, Ford chemists have 
perfected processes whereby soy beans are converted into 
plastic substitutes for automobile parts formerly made of 
metal. Ford Chemist Russell Hudson McCarroll estimated 
that the use of plastics for interior window moldings alone 
would increase that company’s use of farm-grown metal-
substitutes twenty-fi ve million pounds annually.” (p. 21-22).
 “Dearborn was selected as the [fi rst chemurgic] 
conference site because it was the home of Henry Ford, an 
industrialist who had demonstrated his understanding of the 
meaning of the farm problem, and because there were, in 
near-by Edison Institute, working exhibits of the processing 
equipment which Ford researchers had developed to convert 
soy beans into some thirty industrial products.” (p. 40).
 At the chemurgic conference Russell Hudson McCarroll, 
a Ford chemist, described how soy beans are converted into 
raw materials for industrial use. “From the bean oil Ford 
chemists make a lacquer which is claimed to be superior to 
the pyroxylin paints usually used in coating metals. From the 
residue of meal after extraction of oil, Ford chemists make 
plastic parts for automobiles, these farm-derived parts being 
substitutes either for metals formerly mined or for rubber 
formerly imported.” (p. 42).
 Chapter 10, titled “Ford links farm and factory” (p. 200-
12) is about Henry Ford, chemurgy, and soy beans. “Do you 
recall the gibes that greeted his [Henry Ford’s] prediction 
that man would one day fi nd a substitute for the cow, as 
revolutionary as the automobile which displaced the horse? It 
was very funny when the cartoonists and columnists leaped 
upon it gleefully–but it may not be so fantastic as it once 
seemed.
 “Let’s investigate it.
 “Come now to the foot of Elm Street, in Dearborn, to 
a rejuvenated farmhouse whose homelike exterior masks a 
modern laboratory.”
 “Follow the truant chemurgists inside and meet Ford’s 
boyhood companion, Dr. Edsel a. Ruddiman, the food-
chemist whose services were enlisted by his old deskmate. 
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In the back room, once a farm kitchen, is an electric 
refrigerator, fi lled with food made from soy beans. Milk, 
butter and cheese–the latter, fresh, dried, smoked and 
fermented–are there, soy-bean products all. In the pantry 
are breakfast foods, macaroni, salad oils, crackers, diabetic 
foods, infant foods, fl our, bouillon cubes, soups, confections, 
coffee substitutes, sauces, gravies and beef substitutes–all 
produced from the soy” (p. 202-03).
 A wonder bean indeed!” “During the World War [I], 
when Germany faced famine, German chemists extracted 
from the soy the glutamic acid which became the basis of 
the ‘beef-tea’ that kept patients alive in hospitals.” The soy 
bean “gets into Heinz and Lea & Perrins’ sauces and into 
oleomargarine” (p. 203).
 A full-page photo (between pages 206 and 207) shows 
Irénée du Pont and Henry Ford talking and enjoying a meal 
together at a table.

2811. Johnson, Margaret; Parsons, Helen T.; Steenbock, 
Harry. 1939. The effect of solvents and heat on the nutritive 
value of the proteins of soybeans. Proceedings of the 
American Soybean Association p. 44-46. 19th annual 
meeting. Held 11-12 Sept. at Madison, Wisconsin.
• Summary: The proteins of soybeans refers mainly to 
the proteins of soybean oilmeals. Conclusion: Sulfur and 
nitrogen balance studies on rats confi rm previous fi ndings 
that the nutritive value of soybean protein is improved by the 
heat generated by expeller or hydraulic press processes. “The 
claim that treatment with certain solvents such as hexane 
and methanol has a similar effect was not substantiated.” 
Address: Depts. of Home Economics and Biochemistry, 
College of Agriculture, Univ. of Wisconsin, Madison.

2812. Parsons, Helen T.; Marlatt, Abby L.; Briggs, George 
M. 1939. The effect of cooking on the proteins of edible 
soybeans. Proceedings of the American Soybean Association 
p. 51-53. 19th annual meeting. Held 11-12 Sept. at Madison, 
Wisconsin.
• Summary: Prof. Mendel and associates at Yale found that 
“cooking causes a striking improvement in the nutritive 
value of soy beans; and the amount of benefi t produced is 
roughly proportional to the degree and length of heating 
applied. No exact agreement was reached among the various 
investigators as to the temperature necessary to produce the 
maximum protein value in soy beans...
 “This raised a dietary problem; edible soy beans picked 
at the green immature stage need very little cooking to make 
them palatable. Would 5 to 15 minutes of boiling really 
satisfactorily increase their nutritive quality, in view of the 
results described above? Tests made by the Department 
of Home Economics on green soy beans harvested from 
experimental plots at the Wisconsin Experiment Station 
showed that 15 minutes of boiling produced improvement in 
the protein values comparable to that produced in fi eld soy 

beans by autoclaving for an hour and a half at 17 pounds 
pressure. The question then arose as to whether immature 
garden soy beans might need less heat to improve their 
proteins than mature fi eld varieties.” It was found that long 
autoclaving actually decreased the nutritive value of soy 
beans–but the cause for this decrease is not clear.
 Note 1. This is the earliest English-language document 
seen (June 2009) that uses the term “garden soy beans” or 
“immature garden soy beans” to refer to green vegetable 
soybeans.
 Roasted salted soy beans recently put on the market 
have met with instantaneous favor with the American public. 
They are soaked for 4-5 hours then fried in deep fat until 
crisp.
 The author obtained a clear transparent noodle or 
spaghetti made in China, supposedly with soybeans (perhaps 
soy fl our) and without eggs. “To our surprise, the protein of 
the noodle, well supplemented by other food essentials than 
protein, failed to promote any growth whatsoever in rats, 
whether fed raw, boiled, or autoclaved.” A small amount of 
egg white, however, supplemented it excellently.
 Note 2. This is the earliest document seen (Dec. 2012) 
concerning oil-roasted (deep-fried) soynuts that are sold 
commercially. Address: 1-2. Dep. of Home Economics; 3. 
Dep. of Agronomy. All: Univ. of Wisconsin, Madison.

2813. Rogers, Thomas A. 1939. The merits and possibilities 
of green vegetable soy beans as food. Proceedings of the 
American Soybean Association p. 65-69. 19th annual 
meeting. Held 11-12 Sept. at Madison, Wisconsin.
• Summary: “As recently as twenty years ago soy beans 
were grown only as a substitute in American agriculture. 
However, with almost incredible contagion the interest in 
and the growing of soy beans has spread over all the entire 
country until today there are few, if any, crops that outrank it 
in interest and future possibilities.
 “The vegetable soy bean: Many universities in this 
country have made exhaustive studies during the past four 
or fi ve years in an effort to determine varieties of soy beans 
having special dietetic value. Among the two-hundred or 
more edible types which have been tested, probably less than 
twenty show outstanding qualities for vegetable purposes. 
Through the efforts of research a green vegetable type 
soybean has been developed with a richer, more nutty fl avor 
than any other legume.”
 The author then discusses the chemical composition, 
protein, fat or oil, carbohydrate, minerals, lecithin, vitamins, 
and alkaline or basic ash of all soy beans. Concerning the 
latter point. “Soy beans are reduced in the body to an alkaline 
ash. Previously lima beans have been considered the most 
alkaline food, but research in recent years has demonstrated 
that the soy bean is very much superior to the lima for this 
purpose. The soy bean is highly recommended for those 
who need to get over on the alkaline side... Recently, Jesse 
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A. Jones, New York State Food Commissioner of Cornell 
University, stated: ‘The soy bean is the only legume yet 
known which can really be called a true meat substitute, the 
protein being more nearly like animal protein than that of 
any other vegetable.’ Some nutritional experts go so far as to 
claim that the soy bean protein is akin to human protein and 
superior to any other known protein.”
 “Future possibilities: The potential possibilities of green 
vegetable soy beans in the realm of nutrition are beyond 
conservative prediction. On every hand diet and nutritional 
experts are becoming enthusiastic concerning the nutritional 
value of the green soy bean.
 “An offi cial of one of the leading Chicago hotels made 
the statement after green edible soy beans had been served 
in their dining room, ‘I can see unlimited uses of this 
vegetable.’ A Chicago restaurant manager has used green 
vegetable soy beans in a variety of dishes and reports them 
delicious in all combinations.” Address: Head, Chemistry 
Dep., Central State Teachers College, Wisconsin.

2814. Product Name:  Bevasoy (Coffee-like Product).
Manufacturer’s Name:  Vegetable Products Co.
Manufacturer’s Address:  15 Circle St., Rochester, New 
York.
Date of Introduction:  1939 September.
Ingredients:  Incl. soybeans, fruit.
Wt/Vol., Packaging, Price:  3 lb bag sells for $1.00 postpaid 
(1939/09, New York).
How Stored:  Shelf stable.
New Product–Documentation:  Ad in Nature’s Path (USA). 
1939. Sept. p. 353. “Coffee drinkers who can’t sleep–Try 
Bevasoy, delicious alkaline beverage made from skillfully 
roasted soybeans and fruit. ‘A zestful-cup to top a meal.’ 
Prepare just like coffee. One pound makes about 130 cups...” 
Also appeared in Jan. 1940 (p. 37).
 Ad in Nature’s Path. 1940. Nov. p. 437. “Delicious 
Alkaline Coffee Substitute made from skillfully roasted 
soybeans and fruit.
 This ad also appeared in: Ad in Health magazine. 1941. 
8(2):25. Feb.
 Soybean Blue Book. 1949. p. 98. “Soybean coffee 
substitute, contains also roasted fruit.” Address is 24 Windsor 
St., P.O. Box 145, Rochester. In 1950 address is 510 S. 
Clinton St., Syracuse, New York. Also listed in 1965. In 1955 
address is 407 Hickory St. in Syracuse.

2815. Musher, Sidney. Assignor to Musher Foundation Inc. 
(New York, NY). 1939. Stabilization of foods. U.S. Patent 
2,176,030. Oct. 10. 4 p. Application fi led 30 June 1939.
• Summary: “This invention relates to retarding 
decomposition of glyceride oils... The oil bearing seeds have 
been found to possess some antioxidant effect when added 
to an oil and subsequently fi ltered from that oil...” Glyceride 
seeds such as “sesame, sunfl ower, peanut, cottonseed, 

walnut, castor bean, soya bean... may be used.” The “ethyl 
alcoholic extract of fi nely divided soya bean press cake” may 
be used. “The alcoholic extract thus obtained differs in a 
number of ways from the crude glyceride oils, such as crude 
soya bean oil, or from lecithin itself.” Address: New York, 
NY.

2816. Johnson, L.M.; Parsons, H.T.; Steenbock, H. 1939. The 
effect of heat and solvents on the nutritive value of soybean 
protein. J. of Nutrition 18(4):423-34. Oct. [25 ref]
• Summary: Showed that the difference in digestibility 
between raw and heated soybeans is negligible. Observed 
that rats receiving raw soybeans retained less nitrogen and 
sulfur than those receiving heated soybeans. From this, 
they concluded that raw soybean protein was digested and 
absorbed as fully as heated soybean protein but that part of 
the raw soybean protein was absorbed in a form which was 
not utilized for growth but was instead directly catabolized 
and excreted as urinary nitrogen and sulfur end-products. 
Address: Depts. of Home Economics and Biochemistry, 
College of Agriculture, Univ. of Wisconsin, Madison.

2817. Mumford, H.W. 1939. A year’s progress in solving 
farm problems of Illinois. Illinois Agricultural Experiment 
Station, Annual Report 50:1-351. For the year ended June 30, 
1937.
• Summary: This report marks half a century of work by this 
outstanding experiment station, whose annual reports are 
now perhaps the best in the USA. The fi ve main (and noble) 
goals of this station are outlined by Mumford on pages 5-6.
 Soybeans are discussed in the following sections and 
pages: Soils and crop investigations: Soybean management 
affects balance of nutrients in the soil (p. 32-35; Depletion 
of basic nutrients is strongly affected by whether the 
soybeans are plowed under as a green manure at maturity, 
or harvested as hay at the full bloom or full pod stage, or 
harvested for seed at maturity by the binder method or 
the combine method. Nutrients examined are dry matter, 
nitrogen, phosphorus, potassium, calcium, and magnesium. 
If depleted nutrients are not returned to the soil, it will 
gradually be depleted). Four recommendations set up for 
handling [cultivating] soybean crop (p. 49). Better varieties 
a key to future soybean development (p. 49-50; A bar chart 
shows Illinois acreages for hay, beans, and total from 1927 
to 1936. In 1925 bean acreage fi rst permanently passed hay 
acreage). Further improvement in soybean crop sought thru 
breeding (p. 51-52; Discusses an “extension of the soybean 
chromosome map” and “gene linkage”). Careless handling 
may make legume inoculants worthless (p. 53-54). Recovery 
of soybeans from hail injury is measured (p. 86-87).
 Livestock investigations: Old- and new-process 
soybean oilmeal compared as feed (p. 88; New process is 
solvent extracted. Calves fi nd old-process meal slightly 
more palatable. “From the present evidence cattle feeders 
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are justifi ed in choosing between new- and old-process 
soybean meals on the basis of price, since there appears 
to be no signifi cant difference in their feeding value. The 
guaranteed protein content usually favors new-process meal. 
Chemical analyses of the meals used disclosed no signifi cant 
difference in amount of protein present”). Corn substitutes 
recommended only during corn scarcity (p. 89-91; Soybean 
oilmeal is much better than cottonseed meal; dried brewers’ 
grains and oats give less gain). Labor saving is principal 
gain in use of pasture for calves (p. 91-93). Nutritive value 
of soybean proteins improved by heating (p. 93-95, by H.H. 
Mitchell and Jessie R. Beadles; Heating soybeans at the 
proper temperature for the proper time affects the amino 
acids and raises the coeffi cient of digestibility and the 
biological value of the protein. “The amino acid limiting the 
value of the protein of the heated [or raw] bean is cystin” 
[cystine]. Tests on 10 growing rats, based on nitrogen 
balance studies, were confi rmed in two ways. “Cystin added 
to the cooked soybeans increased the growth promoting 
value of the protein markedly).
 Different varieties of soybeans differ in quality of 
protein (p. 95-97). “In 1932 this station (Mitchell and 
Smuts) was the fi rst to demonstrate that soybean proteins are 
defi cient in the sulfur-containing amino acid cystin, a fact 
that was later confi rmed in other institutions.” The cystin 
content is the main determinant of the “nutritive value of the 
proteins of soybeans...” Table 18 shows this clearly.
 Dairy investigations: Further tests show hybrid corn 
valuable for silage (p. 155-56; “Soybeans ensiled alone 
usually produce a bad-smelling, unpalatable silage which 
does not keep well. The addition of molasses improves 
the quality, but not very much). Delayed harvest increases 
feeding value of soybean hay (p. 158-60; “By delaying the 
harvesting of soybean hay until the seed is developed to half 
its full size or more, much larger yields of hay are obtained 
and the feeding value of a ton of hay is higher than that of 
hay cut at an earlier stage.” Tables show: {1} Characteristics 
and yields of soybean hay from different cuttings. {2} 
Feeding value of soybean hay cut at different stages).
 Entomology investigations: Special formula needed for 
grasshopper bait in soybeans (p. 168).
 Agricultural economic investigations: Farm costs 
show less manpower now used for crops (p. 206-08; “For 
a considerable time after the introduction of soybeans into 
Illinois, there was a very general feeling that the cost of 
growing the crop was so high that there was no profi t in it, 
except for seed purposes.” Since 1930 that has changed, and: 
“Since 1932 soybeans have been one of the most profi table 
crops in east-central Illinois”). Smaller combines coming 
into wider use in Illinois (p. 208-09; The 5- and 8-foot cuts 
are the most popular of the smaller sizes; the 12 foot cut is 
the most popular of the larger sizes).
 Agricultural engineering investigations: Small combines 
have relatively more threshing capacity (p. 246-47; These 

small combines cut strips 5 and 6 feet wide). Best power 
and machines for soybean production studied (p. 247; “In 
preparing the seedbed, the farmers used three distinct types 
of plows, including the moldboard, the pulverator, and the 
Wheatland disk plow. Some of the soybeans were drilled 
solid and cultivated with a harrow and with a rotary hoe. 
Others were drilled in rows, and a bean cultivator was used 
where weed conditions made it advisable.” Labor, power 
and machinery make up 35-40% of the total cost of soybean 
production). Fuel gas from ground soybeans not feasible (p. 
252-55; This gas is produced by fermentation).
 Home economics investigations: Frozen soybeans now 
bid for place among winter vegetables (p. 310-13; With the 
advent of frozen fresh vegetables on the retail market, green 
soybeans may become popular among winter vegetables). 
Address: Dean and Director of the Station, Urbana, Illinois.

2818. Booher, Lela E.; Hartzler, Eva R. 1939. The vitamin 
B-1 content of foods in terms of crystalline thiamin. USDA 
Technical Bulletin No. 707. 20 p. Dec. [29 ref]
• Summary: “The vitamin B complex may be separated 
into vitamin B-1 (The antineuritic or antiberiberi vitamin), 
and the vitamin B-2 complex. In the vitamin B-2 complex, 
ribofl avin, nicotinic acid, vitamin B-6, and pantothenic 
acid are clearly differentiated, both with regard to chemical 
properties and to specifi c physiological functions. Recent 
researches indicate that other factors of the vitamin B 
complex will be clearly differentiated in the near future.”
 Page 12 notes under “Soybeans” that “Fresh green beans 
[were] obtained from the Arlington Experiment Farm three 
times each week during August and September. Several 
varieties were included. The beans were shelled and the 
whole seeds fi nely chopped for sampling. The whole dried 
soybeans were fi nely ground before feeding.
 A table on p. 15 shows that “green soybeans” were 
found to contain 472 micrograms (159 International Units) 
of thiamin (vitamin B-1) per 100 gm edible portion. Mature 
dry soybeans were found to contain 1,455 micrograms (485 
International Units). The rat-growth method was used.
 On p. 18 the various foods surveyed are classifi ed as 
to whether they are excellent, good, fair, or poor sources of 
vitamin B-1. Soybeans (fresh, green, and dried) are ranked 
in the “excellent” category. Address: 1. Senior Nutrition, 
Chemist; 2. Junior chemist. Both: Foods & Nutrition Div., 
USDA Bureau of Home Economics.

2819. Yang, E.F.; Dju, M.Y. 1939. Total and phytic acid 
phosphorus in foods. Chinese J. of Physiology 14(4):473-78. 
Dec. [8 ref. Eng; chi]
• Summary: Table 3 (p. 475) shows the phytin phosphorus in 
legumes, pulses, and legume products. The are columns for 
the legume product name, moisture, total phosphorus, phytin 
phosphorus, and phytin phosphorus as a percentage of total 
phosphorus. Soy products include (with total phosphorus in 
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mg/100 gm and phytin phosphorus in mg/100 gm): Soybean 
(484, 213), fresh soybean [green vegetable soybean] (835, 
298), soybean curd [tofu] (623, 314), soybean curd cake 
[pressed tofu] (604, 431), fried soybean curd (355, 309), 
soybean curd sheet [pressed tofu sheets] (618, 318), soybean 
milk clot [yuba] (750, 342).
 Note: This is the earliest English-language document 
seen (May 2014) that uses the term “soybean milk clot” to 
refer to yuba. Address: Div. of Physiological Sciences, Henry 
Lester Inst. of Medical Research, Shanghai, China.

2820. Yang, E.F.; Dju, M.Y. 1939. The total and available 
iron in vegetable foods. Chinese J. of Physiology 14(4):479-
87. Dec. [13 ref. Eng; chi]
• Summary: Fifty-six kinds of local foodstuffs are analyzed 
for their total and available iron contents. The name 
in English and in Chinese characters is given for each. 
Soybeans: Moisture 15.7%, total iron 8.5 mg/100 gm, 
ionizable iron 7.5 mg/100 gm. Percent of total iron ionizable: 
88%.
 Soybean curd [tofu]: Moisture 85.5%, total iron 6.9 
mg/100 gm, ionizable iron 4.5 mg/100 gm. Percent of total 
iron ionizable: 65%.
 Soybean curd cake [doufu-gan; fi rm tofu]: Moisture 
65.5%, total iron 4.3 mg/100 gm, ionizable iron 2.85 mg/100 
gm. Percent of total iron ionizable: 66%.
 Soybean curd, fried [yu-doufu; fried tofu]: Moisture 
55.5%, total iron 6.3 mg/100 gm, ionizable iron 4.6 mg/100 
gm. Percent of total iron ionizable: 73%.
 Soybean curd sheet [pai-yeh; pressed tofu sheets]: 
Moisture 45.2%, total iron 6.8 mg/100 gm, ionizable iron 3.6 
mg/100 gm. Percent of total iron ionizable: 53%.
 Soybean milk clot [yuba]: Moisture 4.9%, total iron 6.3 
mg/100 gm, ionizable iron 2.5 mg/100 gm. Percent of total 
iron ionizable: 40%.
 Soybean, sprouted [soybean sprouts]: Moisture 83.3%, 
total iron 8.3 mg/100 gm, ionizable iron 3.7 mg/100 gm. 
Percent of total iron ionizable: 45%.
 Also discusses (p. 483): Cowpea pod, green. Flat bean, 
pod. Horse bean, dried. Horse bean, sprouted. Mung bean 
sprout. Mung bean starch sheet. Mung bean starch strip. 
Peanut. Address: Div. of Physiological Sciences, Henry 
Lester Inst. of Medical Research, Shanghai.

2821. Ashford, Walter R.; Clark, R.H. 1939. A comparison 
of colorimetric methods for the quantitative determination of 
nicotinic acid. Transactions of the Royal Society of Canada. 
Series 3, Section 3 3rd Ser. 33, Sec. 3, p. 29. *
• Summary: The value for nicotinic acid in soy beans was 
found to be 4.32.

2822. Fujii, T. 1939. Kome kasu riyô no shôyu jôzôhô 
[Brewing shoyu using rice bran]. Nippon Jozo Kyokai Zasshi 
(J. of the Society of Brewing, Japan) 34(9):920-25. [Jap]

2823. Fukai, Tôshi; Nonomura, Seiichi. 1939. Komugi daiyô 
genryô to shite dasshi daizu, shiro muka, tapioka ruuto shôyu 
jôzô shiken [The utilization of soybean cake, white rice 
bran and tapioca root in place of wheat for shoyu brewing]. 
Jozo Shikensho Hokoku (Report of the Brewing Experiment 
Station) No. 128. p. 365-73. [Jap]

2824. Hsu, T.Y. 1939. Physical measurements of Chinese 
children. National Medical J. of China (Shanghai) 25:451. 
[Eng]*

2825. Knight, Henry G. 1939. Protein and nutrition research. 
Vitamins. U.S. Bureau of Chemistry and Soils, Annual 
Report See p. 27 *
Address: U.S. Bureau of Chemistry and Soils, Washington, 
DC.

2826. Mackenzie, G.G.; McCollum, E.V. 1939. Vitamin E 
and nutritional muscular distrophy. Science 89:370-71. *

2827. Matsumoto, K.; Nonomura, S. 1939. Aka nuka oyobi 
dasshi nuka hikaku shôyu jôzô shiken [Comparison of rice 
bran and fat-free bran for shoyu brewing]. Jozo Shikensho 
Hokoku (Report of the Brewing Experiment Station) No. 128. 
p. 323-33. [Jap]

2828. Matsumoto, K.; Nonomura, S. 1939. Dasshi nuka riyô 
shôyu jôzô shiken [On the use of defatted rice bran for shoyu 
brewing]. Jozo Shikensho Hokoku (Report of the Brewing 
Experiment Station) No. 128. p. 317-22. [Jap]

2829. Ni, T.G. 1939. Infant feeding in the Shanghai refugee 
camps. J. of Clinical Medicine (Shanghai, China) 4:178-82. 
[6 ref. Eng]
• Summary: Good results were obtained (on 3 infants) 
using a soybean milk powder containing egg yolk and 
other supplements, as developed by the late Dr. Eric Reid. 
Address: Div. of Physiological Sciences, Henry Lester Inst. 
of Medical Research, Shanghai.

2830. Okano, Koji; Beppu, Iwao. 1939. Daizu so reshichin 
no sosei ni tsuite [The composition of crude lecithin from the 
soybean]. Nippon Nogeikagaku Kaishi (J. of the Agricultural 
Chemical Society of Japan) 15(3):231-34. English-language 
summary in Bulletin of the Agricultural Chemical Society 
of Japan 15:39, bound at the back of Nippon Nogei Kagaku 
Kaishi. [3 ref. Jap; eng]
• Summary: The following words are written in 
English (rômaji): Sitosteringlucoside, Sitosterin, 
Stigmasterin, Phytosterin, Diaminophosphatide, 
Stigmasterintetrabromacetate, glucose (osazone), 
Sphingomyelin. Address: Central Laboratory, South 
Manchuria Railway Co. (Mantetsu Chûô Shikenjô).
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2831. Palic, Emil. 1939. Znacaj brasna od soja- pasulja 
u ishrani, narocito za vreme atnog stanja [The nutritional 
importance of soy fl our, particularly during a state of war]. 
Vojno-ekonomski Glasnik (The Military-Economic Herald) 
1(7/9):27-30. [Ser]*
Address: Yugoslavia.

2832. Sumi, M. 1939. [Flavin (vitamin B-2) content in some 
foods. I.]. Rikagaku Kenkyujo Hokoku (Report of the Institute 
of Physical and Chemical Research) 17:1296-. [Ger]*
Address: Japan.

2833. Bowes, Anna De Planter; Church, Charles Frederick. 
1939. Food values of portions commonly used. 2nd ed. 
Completely rewritten and enlarged by senior author. 
Philadelphia, Pennsylvania: Anna dePlanter Bowes. 31 p. 25 
cm. 3rd ed. 1940. *

2834. Christiansen, James Brackney. 1939. I. The physiology 
of calcium in relation to egg production in the hen. II. Some 
aspects of the nutritional value of soybean oil meal in poultry 
rations. PhD thesis, The University of Wisconsin–Madison. 
75 p. In: Doctoral Dissertations Accepted by American 
Universities, 1939. *
Address: The Univ. of Wisconsin–Madison.

2835. Fukai, Tôshi; Nonomura, Seiichi. 1939. Komugi 
daiyo genryô toshite dasshi daizu, shironuka, tapioka ruuto 
shôyu jôzô shiken [Use of soybean cake, white rice bran and 
tapioca root in place of wheat for brewing shoyu (Abstract)]. 
Nippon Nogeikagaku Kaishi (J. of the Agricultural Chemical 
Society of Japan) 15:A153. [1 ref. Jap]
• Summary: Abstracted from Jozo Shikensho Hokoku. No. 
128. p. 365-73. (1939).

2836. Hou, Hsiang-ch’uan; Mar, P.G.; Ni, T.G.; Read, B.E. 
1939. Nutritional studies in Shanghai. Chinese Medical 
Association. Special Report Series No. 12. 92 p. Published 
in 1941 by the Henry Lester Institute of Medical Research, 
Shanghai, China. No index. [10+ ref]
• Summary: A report upon the nutritional status of certain 
Shanghai groups 1937-39, dietary surveys and a study 
of the value of various food supplements. Two chapters, 
both written by H.C. Hou, discuss soymilk at length: II. 
“Nutritional supplements for refugee children” (p. 15-26), 
and IV. “Height weight measurements of refugee children 
given soybean milk” (p. 37-45).
 Soybean milk with the addition of sugar and calcium 
was given to refugee children as a supplementary food. 
Altogether 1,028 children from 20 refugee camps had their 
weight and height measured monthly, up to a maximum of 8 
months. Those children who received soybean milk generally 
had greater weight increases than those who did not receive 

it. Children over 1 year old who received soybean milk also 
showed a somewhat greater increase in height, although not 
so marked as the monthly increase in body weight. Address: 
Div. of Physiological Sciences, Henry Lester Inst. of Medical 
Research, Shanghai, China.

2837. Kloss, Jethro. 1939. Back to Eden: A book on herbal 
remedies for disease, and other natural methods of healing. 
1st ed. [Washington, DC]: Published by the author. vii + 667 
+ [25] p. Illust. Portrait. Index. 21 cm.
• Summary: This treasury of herbal lore and vegan cookbook 
(it uses no dairy products or eggs, replacing them with soy 
products) is one of the most creative and original sources 
of early soyfoods recipes. Contents: Foreword. 1. Personal 
experiences. 2. Soil. 3. History of medicine. 4. Fresh 
air and exercise. 5. Fasting. 6. Effects of devitaminized, 
adulterated foods on the body. 7. Fruit diet. 8. Meat-eating. 
9. Foods. 10. Diet. 11. Aluminum utensils. 12. Cooking 
under steam pressure. 13. Disease of animals. 14. History 
of water cure. 15. Water. 16. Water-effects and treatment. 
17. Water-its effect in sickness. 18. Baths. 19. Compresses 
and fomentations. 20. Massage. 21. High enemas. 22. 
Nursing. 23. Fruits. 24. The eliminating diet. 25. Minerals 
found in the body. 26. Herbs. 27. Medical trees. 28. Tonics. 
29. Herbs (Their description and use in treating disease). 
30. Defi nitions of medicinal properties of herbs. 31. Herbs 
indicated for specifi c diseases. 32. Directions for use of 
non-poisonous herbs. 33. Treatment of disease. 34. Food 
preparations of various kinds. 35. Oranges. 36. Potatoes; 
gathering and preserving of herbs.
 The Foreword states: “This book contains tried, safe, 
and inexpensive remedies for the prevention of disease and 
sickness, remedies which are the result of my own practical 
experience of nearly forty years.” “No matter how many 
germs get into the body, if the blood stream is clean and the 
blood corpuscles are in a healthy condition, you will be safe. 
Everyone comes in contact with many kinds of germs, but 
these organisms will not harm you or cause you sickness 
and death unless they have a place in which to propagate 
themselves.” Sickness and illness are “caused by violating 
the laws of nature and health. “If then they would resort to 
simple means and follow the basic laws of health that they 
have been neglecting–proper diet, use of pure water, fresh 
air, sunshine, rest, and nature’s remedies, herbs, etc., nature 
would restore the body to its original health.” “God has 
provided a remedy for every disease that might affl ict us.” 
“The fundamental principle of true healing consists of a 
return to natural habits of living.”
 Virtually all of the information on soybeans and 
soyfoods is in chapter 34, “Food Preparations of Various 
Kinds” (p. 582-633). First come two sections of text: “The 
nutritional value of the soybean” (p. 582-84; “Taken from 
an address delivered by Dr. J.A. LeClerc, before the annual 
meeting of the American Soybean Association. Sept. 15, 
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1936”). “Uses of the soybean for industrial purposes” (p. 
585).
 Then comes an introduction soy-related recipes (p. 585-
87): “The knowledge of the value of the soybean here in 
America is one of the greatest things that was ever launched 
in the food line in the history of the nation, and at this time 
of great poverty [the Great Depression], want, and disease, it 
is the most important thing that could be given the people.” 
“Soybean milk can be made from soybeans at home for 
less than two cents a quart.” Soybean milk “is not only a 
good food, but a real medicine.” It is easily digested and 
highly alkaline. “I have experimented with soybeans for 
fi fteen years [since about 1924] and have produced a fi ne, 
acceptable soybean milk as well as many other soybean 
products.” “I use soybeans in more than fi fty dishes.”
 Then come recipes (p. 587+): Soybean cheese 
(fermented soybean milk, peanut butter, and tomato puree, 
p. 587). Soybean cream cheese (from fermented soybean 
milk, p. 588). Nut cheese no. 1 (fermented soybean milk, 
peanut butter, and soybean butter {see p. 613}, p. 588). Nut 
cheese no. 2 (raw peanut butter, ground oatmeal fl our, water 
and salt [no soy], p. 589). Nut milk (made with raw peanut 
butter and cow’s milk [no soy], p. 590). Canned soybeans 
(p. 592). Soybeans and rice (with sprouted soybeans). Baked 
beans with tomato sauce (incl. soybeans, p. 593; “Soybeans 
are, no doubt, the best of all beans, but the fl avor is not as 
pleasant. This can be overcome by using various seasonings, 
such as tomato sauce, a little onion, and celery). Vegetable 
protein (wheat gluten seasoned with soy sauce, p. 597). Nut 
loaf (seasoned with soy sauce). Kloss’ granola (with soybean 
milk and soybean mash [okara], p. 599). Baked rice (natural 
brown rice baked in soybean milk, p. 600). Soybean coffee 
plus 2 recipes for Cereal coffee based on rye or wheat bran 
[real coffee with caffeine is not included]. Soybean broth 
(with soybean milk and oatmeal, p. 604-05). Oatmeal broth 
(with soybean milk). Soybean buttermilk (fermented, p. 605-
06; “Buttermilk is an excellent article of diet for everyday 
use, but is especially benefi cial in malnutrition, tuberculosis, 
toxic conditions, and intestinal infections. Soybean 
buttermilk has the advantage of producing an alkaline effect 
and is more nourishing than ordinary buttermilk. It is rich 
in minerals and very palatable. More nourishing than yogurt 
buttermilk used under various names.”). Soybean cheese 
(fermented soybean milk, raw peanut butter, and tomato 
puree). Soybean cottage cheese (fermented soybean milk, 
p. 608). Soybeans and rice (with sprouted soybeans, p. 
608-09). To sprout soybeans, lentils, or grains (p. 609). Soy 
patties (with soybean pulp [probably ground soybeans, not 
okara] and soy sauce). Gluten patties (seasoned with soy 
sauce, p. 610). Soybean loaf. Soybean cottage cheese loaf. 
Soybean milk. Soybean milk no. 2 (made from “soy meal, 
p. 611). How to curd [soybean] milk (p. 612). Soybean jelly 
(soybean milk jelled with agar-agar fl akes and sweetened 
with malt sugar). Soybean butter (made with 1 cup water, 

2 tablespoons soybean fl our, and 2 cups soybean oil, p. 
613). Soybean cream (blend rich soybean milk and soybean 
oil). Soybean ice cream (made with 2 quarts rich soybean 
milk, 2 lbs. malt sugar, ½ pint soybean butter or soybean 
mayonnaise, and 1 tbsp. agar-agar). The yolk of an egg 
(made with soybean fl our, p. 614). Pancakes (with cornmeal 
and soybean mash [okara]). Tomato soup (with soybean 
fl our, soybean fl our, soymilk, and/or soy sauce, Savita, or 
Vegex, p. 618). Cream of tomato soup (with soybean milk, p. 
620). Cream of celery soup. Cream of lentil soup. Vegetable 
oyster soup (with rich soy milk, p. 622). Eggplant soup (with 
soybean milk). Cream of spinach soup. Potato soup. Soybean 
gravy. French toast (made with soybean bread soaked in 
soybean milk, p. 624). Soy oil mayonnaise (with soy oil and 
fi nely ground soy fl our, p. 628). Vanilla sauce (with soybean 
cream, p. 632). Vegetable gelatin (with agar-agar and 
soybean cream dressing, p. 632). Orange jelly (with soybean 
cream). Strawberry jelly (with soybean cream). Rice pudding 
(cooked in soy cream, p. 633). Cream tapioca (with soy 
cream and soybean milk). Soybean bread no. 1 (with whole 
wheat fl our, soybean mash or soybean fl our, p. 648). Soybean 
bread no. 2. Soybean buns or cinnamon rolls (with soybean 
meal, p. 650). Cornmeal gems (with soybean milk, p. 651). 
Oatmeal or soybean gems (with soybean meal). Soybean 
gems (with soybean mash [okara] out of which soybean milk 
has been washed, p. 652). Pones (with soybean milk). Beaten 
biscuit (with soybean milk). Unleavened pie crust (with 
soybean fl our or mash, p. 655). Raised pie crust (p. 656). 
Soybean pumpkin pie (p. 656). Fig marmalade pie (with 
soybean milk, p. 657). Mashed potatoes (with rich soybean 
milk, p. 666).
 This book does not call for the use of dairy milk or 
eggs. Concerning cow’s milk, Kloss states (p. 75): “Cow’s 
milk is not suited for human consumption. Half the invalids 
in the world suffer from dyspepsia, and milk should not 
be taken. Milk causes constipation, biliousness, coated 
tongue, headache, and these are the symptoms of intestinal 
auto-intoxication. Soybean milk and nut milks are excellent 
substitutes, and have practically the same analysis, and the 
danger of disease is removed.” A recipe on page 614 uses a 
mixture of soybean fl our and soya bean oil as a substitute for 
the yolk of an egg.
 This book contains the same detailed information on the 
possible dangers of aluminum cooking utensils found in the 
1935 edition.
 Ads and advertorials on unnumbered pages in the rear 
include: (1) Dominion Herbal College, Vancouver, BC, 
Canada. (2) “Horta” Pure Vegetable Extract. “Of strong 
aromatic meat fl avor, though made from leguminous 
materials only.” F. Behrend, Inc., New York, NY. Established 
1886.
 (3) Old-fashioned Quaker mill. A photo shows Quaker 
City Mill No. 4 “This mill is excellent to grind various 
grains, to make peanut butter and other nut butters, also to 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    1102

© Copyright Soyinfo Center 2021

make Whole Wheat Flour.
 “These mills have stood the test of many years and 
are sold practically all over the world. The Government 
Experiment Station uses them extensively and they have 
been tested and approved by the Good Housekeeping 
Institute.
 “I have used them in my food factory, and have used the 
domestic types as well, for over thirty years, and have found 
them very satisfactory. One of these mills should be in every 
home.
 “Send all orders direct to the A.W. Straub Co., 3737-39-
41 Filbert Street, Philadelphia, Pennsylvania.” An illustration 
shows the “Enterprise No. 69, Hand Mill. Can be used for 
general grinding. It is very excellent to grind wet soybeans, 
to use in making soybean milk. Order direct from Enterprise 
Manufacturing Company of Philadelphia., Third and 
Dauphin Streets, Philadelphia, Pa.
 “The Enterprise fi rm also manufacturers many kinds of 
food choppers.”
 (4) Nature’s Original Food Co., Falmouth, Virginia. 
“Nuts, grains, fruits and vegetables are Nature’s original 
foods for men. Animal fl esh has been substituted. If you want 
health, don’t use it. “Try our [canned vegetarian] meats–see 
the difference.” Meatose. Vegetose. To-Meta.
 Note 1. This latter company was almost certainly 
founded and is owned by Jethro Kloss.
 According to Doris Gardiner (Oct. 1990), the original 
book (of which she and her aunt each have copies) has a 
green hard cover. The fi rst printing was probably done by 
a Mr. Brunck, who worked for the College Print Shop in 
Takoma Park, Maryland. She thinks Jethro self-published the 
book. He paid for the printing and sold the books himself. 
Jethro and his wife moved to Coalmont, Tennessee. There 
they lived with the Hiatt family, and Mr. Hyatt, owner of 
Longview Press (renamed The Message Press by 1964) 
became the book’s fi rst legitimate publisher. His wife died in 
1944. Jethro died in 1946 at age 83. The page numbers from 
the 1939 edition are unchanged in later editions.
 Note 2. This is the earliest English-language document 
seen (Oct. 2013) that uses the term “Soybean cream cheese” 
to refer to soy cream cheese.
 Note 3. This is the earliest English-language document 
seen (June 2013) that uses the term “soybean mash” to refer 
to okara.
 Note 4. This is the earliest English-language document 
seen (Oct. 2013) that contains the term “Soybean cottage 
cheese” or that has a recipe for it. Address: Washington, DC.

2838. Kloss, Jethro. 1939. Constipation (Document part). In: 
Jethro Kloss. 1939. Back to Eden. Takoma Park, Maryland: 
Published by the author. 692 p. See p. 396, 604.
• Summary: “Constipation: Nearly the entire race is affl icted 
with constipation. Waste matter is left entirely too long in the 
human body.

 “Causes: Wrong diet is the main cause. Eating foods 
that do not contain enough roughage or bulk and also foods 
which are devitalized; lack of muscular tone in the bowels; 
improper mastication of foods; meat diet; too many varieties 
of food at one meal; eating food that is too concentrated; 
using coffee, tea, and liquor of all kinds; irregular habits 
of attending to the calls of nature; sedentary life; and lack 
of exercise are other contributing factors to this almost 
universal ailment.”
 “Treatment: Regulate the diet.” Take high enemas. Eat 
your food as dry as possible. Do not drink with meals; do 
your drinking one hour before or two hours after eating. Take 
plenty of exercise. The bowels should move 3 or 4 times a 
day. If food “stays too long in the colon, it kills the peristaltic 
action. Take Bran Water and Oatmeal Water (p. 604). Take 
herbal laxatives.
 “Bran water: To two cups of bran, add one quart of 
water, let it stand overnight. In the morning strain through a 
fi ne sieve or cheese cloth. [This water is] To be used in any 
kind of soup stock, stew, or any breads in place of ordinary 
water.” Address: Takoma Park, Maryland.

2839. Lea, Colin Henry. 1939. Rancidity in edible fats. 
Brooklyn, New York: Chemical Publishing Co. vi + 230 p. 
25 cm. [2 soy ref]
• Summary: Table 3, “The component fatty acids of some 
vegetable fats” (p. 7), includes fi gures for 19 vegetable oils, 
including “Soya-bean oil.” Its approximate iodine value is 
125-40. Of fatty acids, it contains: 8% palmitic, 5% stearic. 
28% oleic, 54% linoleic, and 4% linolenic.
 The soya bean (p. 53) contains an enzyme, that produces 
oxidative (tallowy) spoilage.
 Section 6, part 5, “Deterioration of fats by atmospheric 
oxidation,” contains a subsection titled “Stabilisation [of 
oils and fats] by the use of natural antioxidants” (p. 169-
71). Finely divided (ground or pulverised) soya-bean fl our 
or soya-bean presscake can be used as natural antioxidants; 
they are most effective when used with animal fats. Address: 
B.Sc., Ph.D., Low Temperature Research Station, Cambridge 
[England].

2840. Matagrin, Am. 1939. Le soja et les industries du soja: 
Industrie de la lécithine végétale [The soybean and soy 
industries: The vegetable lecithin industry (Document part)]. 
Paris: Gauthier-Villars. x + 390 p. Illust. 18 cm. [300 ref. 
Fre]
• Summary: This is Chapter 6 of Matagrin’s book. It 
contains (p. 321-22) an early review of the literature.
 Egg yolk (fresh) contains 15-20% lecithin, or 20 to 30% 
if dried.
 Extraction of lecithin from soybean cake or fl our: 
In about 1915 G.F. Hildebrandt in Hamburg, Germany’s 
main oilseed crushing center, developed a process for the 
purifi cation of crude lecithin from soybean cake or fl our 
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before he did anything with oil. Shortly thereafter a method 
was suggested for the extraction as well as the purifi cation, 
by Baumann and Groesfeld [sic, by Bollmann and Crosfeld] 
British patent 144,225 of 11 July 1919. using a solvent and 
ethyl acetate, which removed the oil from the phosphatides. 
Later refi nements on the process were made in Germany 
in 1927 (German Patent 505,354) and 1933. French patent 
759,007 of 29 July 1933.
 Extraction of lecithin from or with soy oil. In 
chronological order. In about 1923 Tcherdynzev, at Imenpo 
in Northern Manchuria, developed a process for extracting 
soy oil from soybeans using alcohol, then removing the 
phosphatides with calcium chloride. Horvath recommended 
this method for rural units in the U.S., for the non toxic 
solvent–but the price of alcohol is high.
 Next was Bollmann’s U.S. patent 1,464,557 (1 alcohol-
benzol) of 14 Aug. 1923. His process was perfected by B. 
[Bruno] Rewald (U.S. Patent 1,895,424 of 24 Jan. 1933). 
It used a centrifuge and acetone. Complex but ingenious. 
Protects the phosphatides from oxidation.
 Complementary treatments to conserve the lecithin. 
Rewald added refi ned oil before the fi nal distillation as 
protection against rancidity. Similar mixtures have been 
marketed by Hansa Muhle (1932 patent) under the trade 
mark of Emulex, a dark, thick product for paints and 
printing. Lecivon for various uses and Splendicithin, a fl uid 
product, for use with textiles.
 For separation of cephaline, Levene and Rolf developed 
a process using acetone.
 Properties and utilization of soy lecithin. In 1938 Ford 
began studies on lecithin separation, and Horvath urged U.S. 
oil refi ners to recover their phosphatides to earn money. Oil 
without lecithin has less tendency to go rancid.
 Lecithin in Food Industries: Tells of its functions; 
1921 used to aromatise food fats such as margarine. Muller 
process to make margarine aroma like that of butter.
 Lecithin is used lots in chocolate in England and the 
U.S.
 Used in industry in rubber, textiles, and leather. Ford 
used it to extend the life of rubber. Also in soaps and 
cosmetics.
 The bibliography contains 16 entries.
 By 1933-36 lecithin (and cholesterol) were the rage 
in beauty products, such as skin creams and cosmetics, 
“nutritive creams” and beauty soaps. Address: France.

2841. Matagrin, Am. 1939. Le soja et les industries du soja: 
Produits alimentaires, huile de soja, lécithine végétale, 
caséine végétale [The soybean and soy industries: Food 
products, soy oil, vegetable lecithin, and vegetable casein]. 
Paris: Gauthier-Villars. x + 390 p. Illust. 18 cm. [300 ref. 
Fre]
• Summary: Contents: Introduction. 1. The agricultural, 
industrial, and commercial history of soya: Asiatic origins 

and propagation in Europe, soya in America (its cultivation 
and industries), soya in Europe, Asia, Africa, and Oceania 
(1936) (1. Admission of soya in the agriculture and 
industry of European nations (p. 35): Soya in France, soy 
industry and commerce in central and northern Europe 
{England, Germany, Holland, Denmark, Sweden, Poland, 
Austria and Hungary, Switzerland}, penetration of soya 
into southern Europe {Iberian peninsula, Italy, Balkan 
countries of Dalmatia, Istria, Yugoslavia, Greece (p. 47), 
Bulgaria, Romania, Ukraine}, the grandeur and decadence 
of soya in Russia. 2. Soya in modern Asia (p. 51): China 
and Manchuria, Japan, Korea, Formosa, French Indochina 
{Tonkin, Cambodia, Cochin China}, the British and Dutch 
Indies {Siam, Assam, Bengal, Burma, Ceylon, India, Straits 
Settlements [later Singapore] / Malacca}, western Asia 
{Turkestan, Persia (p. 57)}. 3. Soya in Africa and Australia 
(p. 57-58): South Africa, Rhodesia, Nigeria, Gold Coast 
[later Ghana], Cote d’Ivoire, Dahomey, Togo, Algeria, 
Tunisia, Morocco, Egypt, Australia {Queensland, New South 
Wales, Victoria}, Tasmania, New Zealand, not yet in British 
New Guinea [later Papua New Guinea], Philippines, Java).
 2. The botany and agronomy of soya: The plant, its 
names, its botanical characteristics, its varieties (original and 
created by selection), the cultivation of soya.
 3. The general chemistry of soya: Chemical composition 
of the plant, structure and chemical composition of the 
beans.
 4. Using soya in soyfoods and soyfood products: Whole 
soybeans (whole green, dry, sprouted, roasted and salted 
{soja á l’état vert, fève de soja sèche, fève grillée, fève salée 
de soja, fèves de soja salées, p. 166-67}, soynut butter {un 
mélange rappelant les beurres végétaux}, soy coffee, soy 
confections {confi ture de soja}, soy chocolate, soy sprouts 
{fèves de soja germées, germes de fèves de soja}), soymilk 
and tofu (le lait et le fromage de soja; soymilk cream, 
concentrated soymilk, soymilk powder / powdered soymilk, 
fermented soymilk {lait fermenté, yoghurt, kéfi r, koumys, 
p. 189}, fermented tofu {fromages de soja}), okara (pulpe 
résiduaire de la préparation du lait de soja), fermented soy 
products (solid, paste, and liquid condiments; natto, miso, 
and shoyu [soy sauce]; kiu-tsee and lactic ferments), soy 
fl our and bread.
 5. The soy oil industry and products derived from it: 
Extraction and refi ning of soy oil, properties and use of soy 
oil.
 6. The vegetable lecithin industry: Extraction of 
vegetable lecithin, properties and use of vegetable lecithin.
 7. The vegetable casein industries and plastic materials 
based on soya: Soybean cakes and fl ours from which the oil 
has been removed, use of such cakes and fl ours, in the crude 
state, as a raw material for plastics, manufacture and use of 
vegetable protein, soybean cellulose for artifi cial silk, soya 
furfural and furfuraldehyde (phenolic resins). Conclusion: 
How to launch soya industries in France. Important terms. A 
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bibliography appears at the end of each chapter.
 Note 1. This is the earliest French-language document 
seen that uses the terms Fève grillée, fève salée de soja, or 
fèves de soja salées, “roasted soy beans” to refer to soynuts.
 Note 2. This is the earliest French-language document 
seen (April 2005) that mentions soynut butter, which it calls 
un mélange rappelant les beurres végétaux.
 Summary: Matagrin wrote two previous books: Manuel 
du Savonnier (Paris, no date given) and L’Industrie des 
Produits chimiques et ses Travailleurs (Paris, 1925).
 Francis G. Beltzer, a practical chemist, became a major 
force in visualizing new industrial uses for the soybean in 
the West. By contrast, Li and Grandvoinnet (1912) paid little 
attention to soy oil in their book, devoting only 3 pages out 
of 150 to the subject, and only ½ page to industrial uses, 
while largely ignoring lecithin. These two books had a great 
infl uence on soy in France and they nicely complement each 
other (p. vi).

The Soybean, by Piper & Morse (1923), was 
published in both New York and London. Horvath was a 
Russo-American chemist. Italians who made important 
contributions to the soybean were professors Bottari, Mattei, 
Panatelli, and Tito Poggi (p. vii).
 Leon Rouest, French the agronomist, wrote an important 
book titled Le soja français et ses applications agricoles et 
industrielles (Chateauroux 1936). Since 1920 he has devoted 
himself to the culture of soybeans and to the selection of 
acclimatized varieties. He was director of the Laboratory of 
Soja in the north Caucasus from 1930 to 1935, and in 1921 
he had already published a book, Le soja et son lait végétal. 
His new (1936) book benefi tted from the collaboration of 
Henry de Guerpel, an agricultural engineer and mayor of 
Percy-en-Auge, who was also an indefatigable prophet of 
soybeans in France, until his untimely death in Jan. 1937.
 Anyone in the world can order (from the U.S. 
Government Printing Offi ce in Washington, DC) the many 
U.S. publications about soybeans from the USDA or state 
agricultural experiment stations. These substantial works are 
based on careful research and enriched with numerous tables 
and photos–a fi ne example of the key role that governments 
can play in introducing and popularizing soya. Recently J.A. 
LeClerc (of USDA’s Bureau of Chemistry and Soils) said the 
soybean has become a naturalized American (p. viii).
 More than a century ago Lord Byron wrote Beppo, the 
fi rst Western poem on soy. It was an account of a carnival 
at Venice, Italy, in 1818. He advised the tourists to bring 
“Ketchup, Soy [sauce], Chili-vinegar.”
 Maurice Druel was one of the young engineers who 
worked with competence to launch a soy industry in France 
(p. x).
 For an early chronology of soybeans and soyfoods in 
France (1856+, see pages 8-12). 1857-58: Lechaume planted 
soybeans at Vitry-sur-Seine and got encouraging results. A 
report by the National Society for Acclimatization declared: 

“The acclimatization of the soybean is complete.”
 1859–Setback for the fi rst tests by Vilmorin with 
Chinese beans that were too late, but success by Dr. Turrel in 
le Var.
 1862-69–Success of Mme. Delisse, in Gironde.
 Then the Franco-Prussian war arrested these tests, so 
the center of interest moved to central Europe. The world 
exposition of Vienna in 1873 and Friedrich Haberlandt. In 
his book one fi nds the fi rst analyses of the seed by Steuf, of 
the cake by Woelker / Voelker, the results of texts by Berndt 
on oil extraction (p. 9).
 Podolie is in Ukraine.
 Of Haberlandt’s 148 trials in 1877, only 12 failed for 
lack of warmth. Much new agronomic information was 
accumulated.
 Back in France: 1874-80–Society of Horticulture 
d’Etampes (Seine-et-Oise) grew a yellow Chinese variety 
which succeeded. This “soja d’Etampes” was studied 
intensively from the chemical and agronomic points of view 
by Lechartier and various authors. A doctor from the region 
prepared, for his personal use, a vegetable cheese (tofu). 
But the grain did not fi nd buyers so its cultivation did not 
spread. There now remain only 2 or 3 innovators to cultivate 
soybeans and on 5-10 acres maximum. But Chinese soybeans 
mature in the region of Paris, as in 1879 at Marseille.
 1880–While the tests of Boursier in l’Oise have 
succeeded. and while Olivier-Lecq, ardent propagator of 
soybeans, distributed 100 kg to farmers in the north, the 
national Society for Acclimatization organized cultural 
trials all over France. Results were obtained in each of the 
regions, some with record yields. The general objection of 
the farmers was the diffi culty found in using the soybean as a 
legume (it was too hard) or to fi nd buyers.
 As Paillieux said so well: “Our point of departure has 
not been happy one; the soybean has been presented simply 
as a new legume” (p. 10).
 The German successes in soybean cultivation were 
studied by Wein in 1881 (p. 10).
 In the 1880s there was a big growth of interest in 
vegetarian diets in Europe. Compare this with the USA (p. 
11).
 Li Yu-ying: After his 1905 speech, in 1908 he 
created a laboratory for studies, which soon founded 
the factory La Caseo-Sojaine at Vallees, near Colombes 
(Seine), administered by a French-Chinese company. This 
establishment made soyfoods using imported soybeans, 
especially tofu (p. 12).
 Dr. Bloch of France recommended thin sheets of pressed 
tofu as a reserve ration for troops.
 Lever Bros. soap works used lots of soy oil in Britain (p. 
12).
 The British did some cultural trials in India, Burma, 
Siam (Thailand), and South Africa.
 Japan, in effect, annexed Korea in 1895.
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 It was only after 1905 that soybean tests took place, fi rst 
in Guyana, where the soybean matured easily.
 Soybeans were grown for forage more in the South of 
USA than in the north. Continued. Address: France.

2842. Matagrin, Am. 1939. Le soja et les industries du soja: 
Produits alimentaires, huile de soja, lécithine végétale, 
caséine végétale [The soybean and soy industries: Food 
products, soy oil, vegetable lecithin, and vegetable casein 
(Continued–Document part II)]. Paris: Gauthier-Villars. x + 
390 p. 18 cm. [300 ref. Fre]
• Summary: (Continued): The agricultural experiment 
stations and the scientifi c labs have played an important role 
in the U.S., also the farm equipment manufacturers.
 The experiment stations in many states have helped 
the farmers to clarify cultural questions which greatly 
infl uence yields, preparation of the soil, type and proportion 
of fertilizer use, dates and methods of planting, how many 
seeds per acre, choice of varieties according to the climate 
and soil, role of the soybean in mixed cultures and in crop 
rotation, etc.
 In this book, Matagrin always uses the term fèves de 
soja to refer to “soybeans.”
 1936 listing of soyfoods fi rms (p. 27): Fearn Soya Foods 
Co., Chicago, Illinois. Soybean Health Prods Co. Oakland, 
California (tofu). Soyex Co. Nutley, New Jersey. La Sierra 
Industries, Ontario, California (soymilk). American Lecithin 
Co., Atlanta, Georgia. Ten soy fl our companies (p. 29).
 American Lecithin Co. in 1936 was in Atlanta, Georgia. 
From when to when was it in Illinois?
 Soy in France (p. 36): Prof. Beille of Bordeaux 
published a good work on soy but it is no longer available. 
Also the books of Prof. Jumelle of Marseille on colonial 
crops and vegetable oils. Prof. R. Lepine of Lyon in 1919 in 
Revue Scientifi que, wrote about soy culture in Algeria and 
the preparation of soymilk.
 Mr. Rouest perfected again the selections of yellow 
or green varieties that he had undertaken from 1907, with 
success. Using American seeds, others who experimented 
were Messrs. Brioux at Rouen, Carle of Carbonniere in le 
Tarn, and Semichon at Carcassonne; he likewise cultivated 
it at l’Aude from 1918. A list of 42 of Rouest’s varieties 
(chosen from 2,000 others) were given in Rouest’s book Le 
Soja Francaise showing that he was more qualifi ed than 
anyone to write a book of this tile. He pursued his cultures 
and selections in France from 1921-30, in the Caucasus from 
1930 to 1935, and thus fulfi lled the efforts started by the 
Society for Acclimatization and its successors. He worked 
with another apostle, Henry de Guerpel, and agronomist 
and mayor of Percy-en-Auge (Calvados), who developed 
and perfected during 5 years the culture of the best varieties 
of soybeans in the regions surrounding his country house 
at Plainville, near Mézidon. He did not only collaborate on 
the book with Rouest, but also published interesting articles 

in several reviews in France and the colonies. Also Mr. 
Denaiffe of Carignan (Ardennes), author of the esteemed 
book Les Haricots, did important culture work and provided 
information.
 Today production of soybeans in France is no more than 
several thousand hectoliters of beans = several 100,000 liters. 
For forage, the crop / culture has developed only in North 
Africa. It was encouraged by Rouest and de Guerpel.
 Caseo Sojaine’s products [made by Li Yu-ying] were 
excellent but expensive.
 The products of Heudebert (probably diabetic products 
made with soyfl our?), were well known in England as in 
France (p. 39).
 Since 1913 the oil mills of Marseille, France, have 
started to use soy oil (mainly for hydrogenation) and those of 
the north (mainly for manufacture of soft soaps).
 Recently the foundation (at Chateauroux) of a Society 
of Friends, Producers and Technicians of Soja has been 
announced by M. Druel.
 In England the fi ne botanist J.L. North tested with 
success 13 Manchurian soybean seeds in 1913 and in the 
third harvest expanded these to 12,000 seeds, which he 
sent in 1917 to a farm at Uxbridge in Middlesex and to the 
Ogilvie Farm in Essex. There was a remarkable harvest 
in 1921, followed by good development of the enterprise. 
It advanced thanks to Piper and Morse’s 1923 book The 
Soybean which told of American successes. North succeeded 
in 1928 in getting 20-80 pods per stalk. In 1921 North’s work 
drew the attention of the Ford establishment in Boreham 
which was not able to obtain good yields with American 
soybeans but succeeded with North’s. Today England 
cultivates soybeans on about 15 hectares and yields are 1,400 
to 2,500 liters per ha.
 In England. Lever Bros. are big users of soy oil in soap. 
The main oil mills using soybeans are J. Bibby and Sons in 
Liverpool, three others in Hull, one in Erith and one refi nery 
on the outskirts of London. Huge amounts of soy oil and 
meal are imported by a subsidiary of Lever Bros.
 Germany: The recent agreement between Germany and 
Japan foreseeing an exchange of arms, explosives, etc. in 
exchange for soybeans which can furnish explosives (for 
nitroglycerine, naturally) is a barter / swap (of cannons for 
soybeans) analogous to that with Manchuria in 1934. What 
is certain is that the agents of I.G. Farbenindustrie A.G. 
under the patronage of the Economic Federation of Central 
Europe has been enforcing for 3 years soybeans culture in 
the Balkans which trade voluntarily with Germany.
 Spain was rich in other oil sources (mainly olive oil), so 
it did not pay much attention to soy.
 Italy: In 1918 a trial by Prof. Borzi, on a parcel of 2.5 
acres at the Colonial Garden in Palerme / Palermo gave a 
yield of 20 liters/ha. In 1918-20 at the Institute Bonafous in 
Turin, a scientifi c research center, did research on yellow 
soybeans. Then trials were done in Liguria, Lombardia 
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and Capo d’Istria [the Italian name of the city of Koper; in 
today’s Slovenia], and Palerme about the 1920s–a total of 
a dozen localities. Retaking in 1922 these tests of 1884 in 
Piedmont, Prof. Tito Poggi seeded 8 parcels in Monferrat, 
then helped to popularize soybeans in Italy. By the mid-
1920s soy fl our was widely used in baking. In March 1926 a 
“Bread for ammunition = pagnotto di munizione” containing 
10% soy fl our was heartily welcomed by the garrison in 
Rome. Already an offi cial tasting by Mussolini (of the bread 
by him?) has been commented upon by the Italian press. The 
success of the campaign to promote use of wheat limited, 
after that, the outlets for soy in human foods, but the oil 
remained widely used by industry and the cake [was fed to 
cows] for production of milk.
 Bulgaria and Rumania were infl uenced by the example 
of Ukraine = Podolie?
 The grandeur and decadence of soja in Russia: The book 
by L. Rouest, who was director of the Soy Laboratory in the 
North Caucasus from 1930 to 1935, brings together, but in a 
somewhat dispersed way, a very instructive documentation 
on soya in Russia. He described the grandeur and decadence. 
Soya was cultivated, it seems, since the victory of the 
Tcherkesses (p. 48) and the incursions in east Turkestan, 
about 1860, then introduced into Ukraine and Bessarabia 
[the latter in today’s Moldova and Ukraine], either from the 
Caucasus or from Hungary in the following years. Finally 
better known when the construction of the Transsiberian 
railroad connected (conduisit) Russia and Manchuria (1896-
1900). But the soybean could not fail to interest the higher 
government offi cials. Before the universal success of the 
soybean after World War I, it was seen not only as an interior 
resource but also as an export crop. However in 1931, of 
the 5,970,000 ha in Russia used to grow oilseeds, less than 
1,100 were used to grow soybeans versus 5.2 million used 
for sunfl owers, 300,000 for castor oil, 140,000 for sesame, 
30,000 for peanuts, and 350,000 for others such as rapeseed. 
But the industry began to demand soybeans. A large furniture 
factory in Oklanskaia made glues of vegetable proteins. 
The oil was studied for use in soaps and paints. The famine 
which menaced the working population because the moujiks 
[muzhiks, mujiks], resisted the exploitation of the lands 
into collectives, was able to be prevented or delayed by the 
progress in the culture of soybeans. Also the 5-year plan 
foresaw the extension of this crop onto 3-5 million ha with 
harvests of at least 1,500 kg per ha. To guide the farmers and 
perfect management techniques, specialists were recruited 
and concessions were granted to Germany in diverse regions. 
For how would the USSR itself have harvested the 1935 crop 
of about one million quintals = 100,000 MT. The number is 
enormous by comparison with the rest of Europe. (Did the 
Soviets see themselves as pioneers of a revolutionary new 
crop?)
 Here, according to the agronomist Rouest, are the 
causes of the Russian setback. 1. Negligence and ignorance 

of the Russian peasant. 2. Disadvantages of the communist 
regime, 3. The general ideological method, always little 
reconcilable with the needs of the changes and hazards of 
agriculture (e.g., research to fi nd varieties permitting the 
use of large harvesters). 4. Poorly chosen cultural methods. 
5. Use of most of the harvest for food. The best literature 
concerns the moujik [muzhik, mujik] peasants, and one 
long study of 1911, of which we have a copy, written by a 
Russian doctor,... Sowed in the black earth of the Caucasus 
and Ukraine, these soybeans, said Rouest, evidently saved 
the lives of thousands of people... We have been told that the 
Russians are disgusted at the compulsory use of soybeans, 
result of unskilled cooks...? Address: France.

2843. Matagrin, Am. 1939. Le soja et les industries du soja: 
Produits alimentaires, huile de soja, lécithine végétale, 
caséine végétale [The soybean and soy industries: Food 
products, soy oil, vegetable lecithin, and vegetable casein 
(Continued–Document part III)]. Paris: Gauthier-Villars. x + 
390 p. 18 cm. [300 ref. Fre]
• Summary: (Continued): Japan: The great oil mills of 
Kobe. In Japan, for cooking, sesame oil is preferred and for 
illumination rapeseed oil.
 French Indochina: From 1931. It is estimated Tonkin 
cultivated about 12,000 ha of soybeans and harvested an 
average of 7,500 metric tons per year. The low yield of 
only 625 kg/ha, compared with a world average of 1,000, is 
explained by the fact that soybeans are generally cultivated 
with corn in a 1:1 mixture. Some soybeans are exported to 
Hong Kong. Since 1933 Paul Braemer, chief of agricultural 
services in Hong Kong, is exerting himself to propagate 
more this nutritious plant. Up till now the strong fl avor of 
the soy protein deters colonials from using soy for food and 
soymilk. Made experimentally at the Maurice Museum, 
these have not attained but a relative success in the European 
colony. However the natives use many products. The village 
of Cu-da / Cuda 10 km from Hadong [in today’s Vietnam] 
specializes in a type of soy sauce which cannot be made 
except from April to July, and which must be kept in sealed 
containers.
 English and Dutch Indies: Today Prof. D. Kanga of 
Gujerat College of Ahmedabad, recommends warmly this 
economical and fortifying food. Soy is now used increasingly 
in industrial dining rooms and universities (he lists names). 
It is likely that India will acclimatize varieties rich in oil, 
develop extraction mills in its centers of industry, and deliver 
a large tonnage to the English soap makers.
 Soybeans, propagated by the Russians, have long been 
grown on the plains of Turkestan [today’s Afghanistan] and 
tests have been done in Persia [today’s Iran] and the Soviet 
and Chinese republics of Central Asia northeast of there.
 Soy in Africa: The French tried growing soybeans 
successfully in Dahomey and Togo. In North Africa trials 
have been taken more seriously since 1918 in Algeria, then 
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in Tunisia and Morocco. In Tunisia, the tests which began in 
the late 19th century, are now growing. In Morocco lots of 
other beans are grown.
 Australia is fi nally cultivating soybeans since the start of 
the century in the southeast, and today on all the east coast 
(Queensland, New South Wales and Victoria).
 Soybean etymology: Low Countries = Sojaboon. Russia 
= Soia. Italy = Soia or (better) soja.
 At the start of this century, when the German industry 
launched “Nitragine,” a liquid culture of nitrogen fi xing 
bacteria, there was much interest. The American practice, 
founded on the research of Norman Shaw (1910) and on 
the experience of the agricultural experiment stations at 
Michigan (1905), Wisconsin (1907, 1922). etc. consists of 
inoculating new soil with soil from former soybean fi elds.
 Matagrin has a lengthy and excellent review of soybean 
agronomy. Also one of the best bibliographies; the most 
extensive of any European book to date on all aspects of 
soybeans and soyfoods.
 The USA and the USSR were the fi rst two countries to 
mechanize soybean planting and harvesting.
 On the diseases and enemies of the soybean (p. 108): 
Earliest citation is 1919 from J. of Agricultural Research, and 
from the Nebraska Agricultural Experiment Station. Third is 
Wolf and Lehman 1920.
 Most of the early studies on soybean diseases and 
enemies are analyzed in Morse (1927) “Soy Beans: Culture 
and Varieties.” In the same publication is found a summary 
of U.S. work on insect enemies of soybeans established by 
H.R. Walton, Bureau of Etymology, Washington, DC.
 The early research on the chemical composition of the 
soybean plant was to determine its value as forage. The key 
work in France was done by Lechartier and Joulie. The latter 
also studied the composition of the soybeans from Etampes, 
as did Giljaranski. and H.L. North.
 The structure of the soybean cells was studied in France 
by Colin and Blondel (1888).
 Matagrin has a strong historical dimension running 
through every chapter.
 The median oil content from Asian soybeans is not more 
than 17%, while that of American soybeans attains 19%.
 In about 1920, West and Levene developed the chemical 
formula and structure for animal lecithin.
 The importance of soybeans as a protein source was not 
pointed out by researchers for 69 years, i.e., until the 1880s, 
and was not considered from an economic point of view 
until the World War I put into relief the problems of feeding 
populations and armies. Then interest and patents multiplied. 
For example, in 1910 the processes of S. Satow of Sendai, 
Japan for the precipitation of soymilk by a ferment or by 
sulfuric acid.
 Most legumes contain only 1.6 to 2.9% oil, with the 
exception of peanuts which contain 45%. Soy contains 20%.
 Concerning soy lecithin, From 1870 to 1910 W. Koch 

(1902), Fraenkel, (p. 152) not only verifi ed the initial 
conclusions of Thudichum about this agent of nutritional 
assimilation. Koch showed in 1902 that this phosphatide was 
important.
 At the start of the 20th century, soy pap was prescribed 
with success for diabetics in the hospitals of Algeria, as in 
Japan and Austria.
 Page 158: Number of calories costing 15 centimes in 
1938. Li Yu-ying had a similar chart but he omitted potatoes.
 Potatoes: 80 grams give 224 calories
 Soybeans: 40 grams give 188 calories
 Rice: 50 grams give 180 calories
 Bread: 45 grams give 145
 Followed by 16 other foods.
 Etymology: Matagrin (p. 160-61) says “fève de soja” 
and “soja à l’etat vert” (for green vegetable soybeans).
 Miss Ellen Kingsley (p. 161) of the U.S. Bureau of 
Home Economics published many recipes using whole dry 
soybeans.
 Durand (no citation) discussed cooking whole soybeans 
in water with sodium bicarbonate. This well-known 
process for all legumes leaves an unpleasant taste. So he 
recommended pressure cooking. Then he gives recipes for 
whole dry soybeans.
 At whole dry soybeans, there is considerable discussion 
of their use in vegetarian diets. Was Matagrin a vegetarian?
 Etymology: Matagrin (p. 166) says “la farine des fèves 
grilles” for roasted soy fl our.
 At the Iowa College of Agriculture, Nelson made a 
soynut butter as follows: Deep-fry soybeans in oil at 100-
110ºC for about 5 minutes. Grind the soybeans fi nely. Then 
grill at 160ºF for about 20 minutes. Finally mixing these with 
some of the deep-frying oil.
 Soy coffee is cafe without caffeine. Matagrin uses lots 
of information from Li Yu-ying; likewise information from 
Li appeared in countless later articles. Li was one of the two 
original sources; Paillieux was the second.
 Is soymilk presently consumed more widely that animal 
milks in China? Not in Japan.
 Carles (note spelling) was not a Frenchman who did 
work on soymilk.
 Soymilk (p. 172): According to an article by Prof. R. 
Lepine of Lyon (1919), concerning a communication of 
Mlle. Castet of the Society of Horticulture of Alger (Algiers).
 Rouest was director du Laboratoire du Soja in Russia’s 
North Caucasus.
 Castagnol (soymilk) in Bulletin of Indochina, uses a 
centrifuge.
 Soymilk patents from France. G.D. Thevenot (1920-25), 
A. Serault (1931), M. Adler (1933).
 Arao Itano (1918). Made soymilk from soy fl our with 
Bacillus inoculum. So it was fermented soymilk developed 
by a Japanese.
 Etymology: Fèves de soja entieres = whole soybeans.
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 Li Yu-ying used cold extraction of soymilk, Chinese 
style.
 Matagrin has an excellent review of all the various ways 
of making soymilk.
 Muggia and Gasca (1921) made soymilk with a bland 
fl avor in Italy.
 1933 process for making soymilk in Russia by 
Bogatskij, Storozhuk and Morumtzev.
 In raising animals, soymilk renders a great service. It 
is very wildly used now in USA and in Asia. but its use is 
limited by that fact that it is more economical to feed the 
animals the bean itself or the cake.
 Adding lecithin to soymilk gives it a light fl avor of 
butter.
 Etymology: Matagrin unfortunately calls yuba Crème 
de lait de soja (Phu-chuc of Indochina) [dried yuba sticks]. 
According to an analysis by a pharmacist, Monnier, of the 
Pasteur Institute of Hanoi, it contains 64.62% oils, 8.98% 
Nitrogen. It is often prepared with fi sh bladders or minced 
meat.
 Just. Hatmaker (p. 190) made powdered soymilk, as did 
three other processes, including a spray process of Bevenot 
and Neveu. This process was also widely used in English 
soap factories. Matagrin gives 3 analyses of powdered 
soymilk, the earliest from Li Yu-ying.
 Pages 192-93: Discusses soy yogurt (Yoghourt au lait 
de soja), soy kefi r (Kéfi r au lait de soja), and soy koumis / 
koumiss (koumys).
 Matagrin gives detailed descriptions of many methods of 
making tofu and 9 pages of information (p. 194-202)
 Bloch said the best coagulant is magnesium chloride. 
Beltzer preferred acids to calcium salts.
 Ellen J. Kingsley (1935) of the USDA gives a method 
for making tofu.
 Drs. Labbé (Labbe) and Marchoisne have shown that 
vegetable albumines, despite current opinion, are very 
assimilable.
 Matagrin gives a number of nice tofu recipes including 
French-style tofu in Petits-fours (fancy biscuits; p. 201) and 
Tofu meringue. Address: France.

2844. Matagrin, Am. 1939. Le soja et les industries du soja: 
Produits alimentaires, huile de soja, lécithine végétale, 
caséine végétale [The soybean and soy industries: Food 
products, soy oil, vegetable lecithin, and vegetable casein 
(Continued–Document part IV)]. Paris: Gauthier-Villars. x + 
390 p. 18 cm. [300 ref. Fre]
• Summary: (Continued): Etymology: For “okara” Matagrin 
says Pulpe residuaire de la preparation du lait de soja.
 Dr. Bloch showed okara contained 88.75% water. 
Beltzer gave a microscopic analysis. Mlle. Castet, in tests 
with okara in 1918 in Algiers, added sugar and cooked for at 
least one hour to get something like an almond paste, which 
she used in patisserie. Also in 1918 Holmes of the USA 

used dried okara in biscuits. Since then many recipes have 
appeared in America. Souffl e, Salad with apples, Sandwich 
fi lling, etc.
 Koenig did two analyses of miso, not stated when.
 Matagrin gave many detailed descriptions of process 
for making various soyfoods by various authors in many 
countries.
 Chinese Yeast, Kiu-tsee. This product, described by 
Daby de Thiersant, according to the practice in Kwantung.
 Lots on soy fl our; processes and recipes.
 Berczeller carried on the work of Haberlandt in Central 
Europe. But did Berczeller know of Haberlandt?
 Lecerf made bread entirely from soy fl our and Bourdin, 
of Reims, made “soy gluten” bread rich in carbohydrates. 
Heudebert made dietetic products from soy fl our. Breads 
for diabetics were made by Menudier (1890), Bloch, Labbe, 
Dujardin-Beaumetz, Martinet, Cazalis, Le Goff, etc.
 By 1930 solvent extractors were processing 1,000 
tonnes/day. The great oil mills of Hamburg-Harburg were 
processing up to 1,200 tons per 24 hours. A system consumes 
5.5 tonnes of steam and 30 kwh of power per ton of 
soybeans.
 At the Ford Motor Co., the Flumerfelt continuous 
extractor, inspired clearly by that of Ford (the former = U.S. 
Patent 1,920,499 of 1 Aug. 1933.) with a screw in a tube. For 
the Ford system it required only 1 man to process 1,800 kg in 
8 hours. Remarkable! The Ford extractor is very economical 
and all manual. Ford hopes it can be sold for about $3,000.
 Soy oil as food: In Haberlandt, C. Berndt submitted 
to pressure Chinese soybeans, which he had obtained from 
Japan and which also served as the fi rst European analysis of 
soybean samples, due to Steuf. Without ignoring the eventual 
industrial interest, in this oil, Berndt was interested in food 
uses. He said: “And I have also found a large proportion 
of oil in the cake, the pressing having been insuffi cient. I 
had a fried food / fritter (friture) prepared with the oil and 
found not the least after taste.” Better to translate directly 
from German. The experiment was not decisive. Nutritive 
properties of soy oil: Some (Dr. Petit among others) say soy 
oil is purgative. Kaempfer noted well in 1690 the medicinal 
use of black, dwarf? soybeans as an antiasthmatic powder. 
At Nutrition: Dr. Bloch showed that consumption of 100 gm 
of this oil causes no laxative effect. but rather a mechanical 
effect that lubricates the intestines.
 The abundance of olive oil in France has led to limited 
adoption of soy oil.
 As cottonseed declined, soy oil gradually replaced it. Is 
the decline of cotton related to synthetic fabrics or only to 
the boll weevil?
 Soy oil is most widely used in soaps in the USA and 
USSR where cotton oil use is dropping and imports of palm 
oil and coconut oil are large; they do not use soy oil alone. Is 
it usually or often hydrogenated?
 Tests on destructive distillation of soy oil started in 
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Japan. In 1920-21 S. Satow formed a calcium soap with 
soy oil and submitted it to the usual procedure for cracking, 
obtained below 150ºC various fractions’ 20% light oil; 150-
300ºC 60% kerosene type oil; 300-330ºC heavy petrole 
fraction.
 Artifi cial rubber: In about 1915 Grosse and Sauer in 
Germany developed a process for making artifi cial rubber 
from soy oil. In 1921 a Canadian process was developed 
(W.G. Wright, British patent 142,416).
 Various processes for making plastics with soy fl our. 
In 1920 Hager in Portland, Oregon, developed and patented 
(British patent No. 140,781) a process for making a charge, 
for bandages, and rubber from soy fl our.
 The Ford Motor Co. uses annually in making its cars 
2,500 kiloliters of soy oil (of which about 1,625 kl for paint 
and enamel and the rest for foundry cores) and will also 
absorb 2,180 metric tons of soybean meal (defatted), 3/4 of 
which for window pane frames–as of Jan. 1937. Only at the 
River Rouge plant in Dearborn, Michigan.
 In Japan in 1938 many of the big companies such as 
Nippon Denko Kaisha, Allied Showa Industry, Japan Oil and 
Fats, Hohnen Oil, and Bean Chemical Industry, are starting 
to make soy casein (caseine de soja; p. 336.8).
 Li Yu-ying who, at least, would point out “Sojalithe,” 
soy glue, the fabrication of isolates (isolants) as applications 
of vegetable protein (p. 337). Preparation of vegetable casein 
(etymology). Beltzer wrote voluminously on this subject. So 
he may have preceded Li Yu-ying.
 Page 342: Process of H. Beaufour, 1929 French patent 
for ultrafi ltration for separation in colloidal solution, but no 
mention of soy.
 Lots is being done by 1939 with isolates for industrial 
use. Long chapter on it and many patents. Much of the 
information is from Beltzer’s book Les Industries de la 
caseine et du lactose. Then we go on (p. 349). Utilization of 
la caseine vegetale du soja.

A. Food and Pharmaceutical uses. Curded products like 
tofu, long used in East Asia, are well suited for boulangerie 
and patisserie = for baking and making pastry. Their addition 
to fl our creates no diffi culties and gives a less special fl avor 
than whole soy fl our (la farine entiere de soja). Etymology. 
Who fi rst used this. Li Yu-ying? `
 It can be added to powdered foods such as milk, cocoa, 
or to food tablets. In the pharmaceutical industry, it serves 
also as an excipient (an inert substance that forms a vehicle, 
as for a drug). Presently several hundred tons a year are used 
in these two ways in Central Europe and the USSR.

B. Technical uses of vegetable casein (p. 350). In the US 
in 1936 consumption of vegetable casein approached 30,000 
tonnes, nearly 2/3 going to paper making [paper coating or 
sizing] and to plywood glues. The rest is going to paints or 
plastics. The future looks to be in plastics.
 Manufacture and utilization of sojalithe: This as well 
as Galalith was invented by Spitteler (German Patent 

127,942) when Trillat recognized in 1892 that formol 
hardened albumenoids. International Galalith of Harburg 
and Gennevilliers only perfected the demineralization of 
casein. From 1901 to the present, via many processes, 
mostly German and French, have perfected the initial 
method. Beltzer designed an entire factory, with fl oor plans 
and machinery for treating / processing 10 tonnes a day of 
soybean vegetable casein. It requires defatted soybean meal. 
Washed in cold water, coagulated with gypsum. Break curd 
into pieces and wash over cloth with cold water. The casein 
is then dissolved in, then reprecipitated with acetic acid. 
and run through a fi lter press. The vegetable protein, after 
swelling for 10-12 hr in hot water, can be pressed into tablets 
and made insoluble by formol gas, or mixed with an aqueous 
solution of 24-42% formaldehyde, then add phenol as in the 
Ford process.
 Glues of vegetable protein: Add alkali to make it 
soluble. Paper glues. Glidden has a 1936 French patent.
 Paints and coatings of casein. Water-based, or 
whitewash.
 Soy cellulose for artifi cial silk.
 Lots of research on plastics from soybean oil and meal 
done at Iowa State College. Dailey 1933. Enemark 1935. 
Forster 1935, Campbell 1926 (p. 365-66). Zenor and Tillson 
1931; protein adhesives from soybean meal.
 Serious explosions in the USA with soy oil extraction. 
In Chicago on 7 Oct. 1935, 11 workers were killed and 55 
injured at the Glidden plant, while material damage was 
estimated at $600,000. Two months later an explosion of the 
same type in an extraction plant at Momence, Illinois, took 
four victims, killing 2!
 Li Yu-ying was right in his vision for starting a 
soy processing industry in France at Caseo Sojaine. He 
threatened many commercial industries, arousing the 
hostility of the dairies.
 This is a remarkable, fi ne, complete detailed book, 
covering on all aspects of soy. Address: France.

2845. McCollum, Elmer Verner; Orent-Keiles, E.; Day, H.G. 
1939. Newer knowledge of nutrition. 5th ed. New York, NY: 
The Macmillan Co. ix + 701 p. Illust. Index. 22 cm. First ed. 
was 1918 (199 p.); 4th ed was 1929 (594 p.).
• Summary: The author, a famous American nutritionist, 
discovered vitamins A and D. Chapter 1, titled “The Science 
of Nutrition, Early History and Development of Concepts,” 
gives a good chronology of major events and a detailed 
discussion about changing ways of thinking about protein 
and protein requirements for humans and animals. Chapter 
5, titled “General Nature of Proteins and Amino Acids and 
Their Signifi cance in Nutrition,” goes into more detail with 
discussions of protein metabolism, etc.
 The section titled “Legumes–peas and beans” (p. 559), 
including soy beans, makes several statements about the 
protein quality and supplementary value of soy proteins that 
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are no longer considered correct: “Their proteins are without 
exception of low biological value, but it is not known which 
amino acids are lacking in these proteins. Pea and bean 
proteins, including soy bean, do not make good the amino 
acid defi ciencies of the cereal proteins and accordingly are 
not good supplemental foods in this or other respects... Like 
other plant products their mineral content varies greatly with 
the nature of the soil on which they are grown.
 “Most, if not all the beans, contain large amounts of 
certain hemicelluloses which undergo fermentation easily in 
the alimentary tract with gas formation, principally methane 
and carbon dioxide... Soy beans are used principally by 
rice-eating peoples, and serve as the principal protein supply 
when simple dietaries are taken. There seems to be little 
supplementary value in soy bean proteins for those of rice; 
accordingly, their value is independent of any improvement 
in utilization of rice proteins.”
 On pages 552-64 the authors discuss “The Vegetarian 
Diet,” noting that “The elephant, ox, horse, and buffalo 
have great strength and endurance, and thrive on vegetable 
food alone. These and other vegetable feeding animals are 
leaf eaters. The leaves of all plants appear to be complete 
from the nutritive standpoint.” Edible leaves also have 
supplemental values not possessed by other foods of 
vegetable origin. “It may be questioned whether any diet 
composed of cereal grains, tubers, roots, fruits, nuts, beans, 
peas, and suffi cient leafy foods, is not more bulky than 
the human digestive tract can handle to best advantage. 
Nevertheless, modern nutritional researches make clear why 
subsistence by man on a strictly vegetarian diet is possible, 
but it cannot be asserted on any evidence known to the 
authors that such a diet will prove as satisfactory as does a 
mixed one.
 “The lacto-vegetarian diet, or combination of vegetable 
foods and milk, is, however, easy to plan so as to be highly 
nutritious, and to promote optimal health. The same can be 
said of the ovo-vegetarian diet provided the egg moiety is 
suffi cient... Unless a liberal quota of leaf food is included 
the ovo-vegetarian diet will be poor in calcium. A safe 
assumption would seem to be that 25 to 35 per cent of the 
total calories should come from the ingredient of animal 
origin” (p. 563). Address: 1. Prof. of Biochemistry; 2-3. 
Assoc. of Biochemistry. All: School of Hygiene and Public 
Health, The Johns Hopkins Univ., Baltimore, Maryland.

2846. Saxon, Edgar J. 1939. Sensible food for all in Britain 
and the temperate zones. London: The C.W. Daniel Co. Ltd. 
135 p. Illust. No index. 23 cm. [5 ref]
• Summary: About vegetarianism. On p. 110 a table titled 
“Simple guide to fat (or oil) in foods” notes that soya fl our 
contains 20% oil. On p. 112 a table titled “Simple guide to 
starch in foods” notes that soya fl our contains 20% starch.
 On p. 113 a table titled “Guide to alkaline minerals 
in foods” states that the alkaline minerals are potassium, 

sodium, calcium, magnesium, and iron. The foods richest in 
these minerals, in milligrams per 100 gm of dry substance 
are: Irish moss (carrageen) 6,479, dried fi gs 1,482, almonds 
1,370, Brazil nuts 1,350, spinach 1,271, sultanas 997, dates 
886, potatoes 607, and chicken 485.
 Foods lowest in these minerals are white sugar or 
tapioca 0, honey 2, polished rice 2, cornfl our 3, Barbados 
sugar 8, wholemeal bread 9, oatmeal 9, eggs 21, cow’s milk 
34. Address: Editor of Health and Life, London.

2847. Tabanera, Juan Antonio. 1939. Estudio de un nuevo 
elemento alimenticio: la “soja” o “soya” [Study of a new 
food element: The “soja” or “soya”]. Cordoba, Argentina: 
Impr. de E. Spinelli. 49 p. 23 x 16 cm. [18 ref. Spa]
• Summary: Reprinted from La Semana Médica, no 49, 50, 
and 51 (1938). The soybean: Introduction and brief history 
(incl. Emperor Shen Nung and the Ben Tsao Gang Mu), 
uses in the human diet of the whole soybeans (el poroto 
de “soya”), soy oil, fl our, grits, and soymilk. The soybean 
in Argentina. Soybeans and their fl our: composition and 
energetic value (calories). Soy fl our (harina de soya). The 
carbohydrates in soy fl our (Von Noorden, Soyama). Other 
components of soy fl our (protein, lecithin, vitamins, acid 
vs. base reaction). Various types of soy fl our. Advantages 
of using the soybean and its derivatives (protein, lecithin, 
vitamins). The inclusion of soy fl our in the diet / food 
(alimentación) of the healthy person.
 Study of a new food element: The “soja” or “soya.” 
Soya and gastroenterology: The stomach (incl. gastric and 
duodenal ulcers).
 Concerning the soybean in Argentina (p. 7): In the year 
1908 studies of acclimatization and experimental cultivation 
were initiated in Cordoba province, Argentina. Later, some 
bulletins were published by the country’s Ministry of 
Agriculture. The zone of cultivation was extended and today 
the soybean has an outstanding place in the Gobernacion of 
Misiones and provinces such as Santa Fe and Buenos Aires. 
Today the crop is being developed, and the ease of harvesting 
the seed, so that it is as easy as wheat. Among the countries 
of the Americas, the United States is the leader in soybean 
production and commercialization. More than 70 fi rms are 
dedicated exclusively to the commercial development of the 
soybean. Brazil and Chile are also developing the crop.
 A full-page table (p. 11) shows the nutritional 
composition of many basic foodstuffs and sources of protein; 
the superiority of soy fl our is emphasized. Address: Dr. of 
Gastroenterology (Médico Gastroenterólogo).

2848. Wartin, W.S.; Griffi th, G. 1939. Report of the chemical 
section. Uganda Protectorate Department of Agriculture, 
Annual Report. Part II. p. 26-41. For the year ended June 30, 
1938. See p. 40-41.
• Summary: The section titled “Native Foodstuffs” (p. 40) 
states: “Foodstuffs dealt with in the course of the year have 
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been bulo (Eleusine coracana) and soy bean... The soy beans 
were grown at Bukalasa.” A table shows the nutritional 
composition of six soy bean varieties: Palmetto, R 184, R 42, 
R 51, Local, and Barberton. Address: 1. Senior Chemist; 2. 
Chemist.

2849. Mueller, E.; Armbrust, K. 1940. Ueber einige 
stickstoffhaltige Bestandteile der Sojabohne [On some 
protein-containing constituents in soybeans]. Hoppe-Seyler’s 
Zeitschrift fuer Physiologische Chemie 263(1/2):41-46. Jan. 
15. [7 ref. Ger]
Address: Aus dem Physiologisch-chemischen Institut, Univ. 
of Wuerzburg, Germany.

2850. Product Name:  Wheatasoy (Ready-to-Eat Breakfast 
Cereal). Formerly Kreme O’Soy Crisps.
Manufacturer’s Name:  Madison Foods.
Manufacturer’s Address:  Madison College, Madison, 
Tennessee.
Date of Introduction:  1940 January.
Ingredients:  Incl. whole wheat, soybeans, malt.
How Stored:  Shelf stable.
New Product–Documentation:  Ad in Nature’s Path (USA). 
1940. Jan. p. 19. “Alkaline breakfast food: Wheatasoy 
(Formerly Kreme O’Soy Crisps).” “Malted-Dextrinized. 
Combines the nourishment of whole wheat, soybeans and 
malt.” “Madison Foods. Madison College, Tennessee. 
Devoted to the protection of your health.”

2851. Morrison, Samuel. 1940. The honorable soy bean. 
Nature’s Path (New York City). Jan. p. 3, 27.
• Summary: Contents: Introduction. Twice the protein of 
meat. Superior quality protein. Lecithin equal to egg yolk. 
High caloric value. High in mineral content. Iron in soy 
beans more readily absorbed than iron in spinach. Alkaline, 
not acid, ash. Low in starch.
 There follows a quotation from Dr. Victor Heiser, 
famed author, and associated for years with the Rockefeller 
Foundation (You’re the Doctor. 1939. p. 33-34).
 An illustration shows two horses in harness pulling a 
plow, which a farmers is guiding as he walks. Address: N.D. 
[Naturopathic Doctor].

2852. Webber, P.A. 1940. Are soy beans a good food? 
Madison Health Messenger (Madison, Tennessee) 2(3A):1, 
4. Undated.
• Summary: “There is probably no legume which has been 
more universally used, and justly so, than the soy bean. In 
the earliest Oriental records that go back to the beginning 
of the Historical Period its use is frequently mentioned. 
Today after thousands of years, in hundreds of recipes, it is 
fi nding its way into the daily dietary of upwards of half the 
population of The world.
 “Only within the last few years has this interesting 

food received any emphasis in the Occident, but now it is at 
last receiving at least a part of the attention that it so much 
deserves. Methods for its use are daily being perfected and 
presented to the people of Europe and America. United 
States government agencies and State Experiment stations 
are spending much time and money to bring this unique 
legume and its use to the attention of the people of the 
United States.
 “Considerable research with experimental animals 
and humans has shown beyond a doubt its high value as 
a food. Its impressive chemical analysis 20% fat, 40% 
protein, 5% minerals, with its cheapness makes it one 
of the most economical and best sources of fat, protein, 
and mineral elements that can be found in any food. 
Combined daily in its various forms in the diet with plentiful 
supplies of vegetables, fruits, and grains, it contributes 
to a well-balanced ration providing adequate protein, fat, 
carbohydrate, minerals, and vitamins.
 “Despite the above mentioned facts proven by many 
thousands of years of human experience and corroborated by 
the experimental evidence of scores of research laboratories, 
recently most adverse but unfortunate criticism has been 
published concerning the soy bean, attempting to lead the 
public to an unfavorable attitude toward this most useful 
food by cleverly covering the facts.
 “Even the warmest enthusiast for this food would hardly 
think of it in terms of supplying all the needs of the human 
dietary. An All-Wise Providence has provided a great variety 
of foods, and nature indicates a generous and liberal intake 
from this bountiful supply. Far be it from those who know 
the nutritional values of the soy bean best, and are most 
vocal in its praise to divert attention in any way from any 
other worth-while food.
 “We have been cited [sic] to the use of soy beans 
when fed to test animals, producing high blood pressure, 
indigestible wastes in the intestines, and albumin and casts 
appearing in the urine, showing kidney degeneration. It 
is unfortunate that along with this statement covering soy 
beans, it was not told the reader that excessive protein of 
whatever source in the diet, animal or vegetable in origin, 
will produce like results. This has been proven conclusively 
by Dr. Newburg of the University of Michigan Hospital and 
others. It would seem fair, to say the least, that the quantity 
of protein fed to these test animals would have been reported 
also, that the reader may know that the experiment was 
conducted to show what an ‘excess’ of soy bean protein 
would produce. In apprehension of this unscientifi c attempt 
calculated to mislead the reader, your attention is called to 
the word ‘excess’ which is the key to the whole situation. 
When too many soy beans are used over a long period of 
time these conditions may develop. This is true also of any of 
the rich protein foods such as meat, eggs, cheese, etc. Here 
as in other things the rule of moderation can be well taken. 
As yet soy beans are not being used extensively enough in 
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the United States to be considered a cause for the alarming 
growth of high blood pressure, kidney degeneration, etc., so 
it is hardly fair to lay the blame of these prevalent conditions 
in Americans today on the humble soy bean. It is plain to 
even the unscientifi c mind that these conditions are being 
brought on, at least to some extent, by the excessive use of 
other high protein foods and habits that bring about general 
health degeneration.
 “A clear statement of truth on this subject instead of a 
half truth would have given the reader the proper impression; 
but half truths seem to be in vogue today; nevertheless such 
methods of deception are most reprehensible, and call forth a 
statement of the whole truth as recognized scientists report it. 
In spite of what has been written to the contrary, briefl y the 
following facts still remain:
 “1. The soy bean has been used successfully for 
thousands of years in the dietary of hundreds of millions of 
human beings.
 “2. It is a high protein food and along with other high 
protein foods should be eaten in moderation.
 “3. It is one of the cheapest and best sources of complete 
protein, fat, minerals, and vitamin B-1.
 “4. Its proper use is being encouraged by Federal and 
State Agencies.
 “5. Scientifi c, experimental and clinical evidence show 
that when eaten in proper combination with other foods it 
provides a most valuable adjunct to the diet.
 “6. Scientifi cally trained dietitians and other medical 
experts are increasing their use of the soy bean in diet 
therapy. For twenty-fi ve years the famous Battle Creek 
Sanitarium has been serving soy bean foods in many ways.
 “7. Many manufacturers of soy bean foods are properly 
representing their foods to the public and are producing fi ne 
tasty foods.
 “8. The public need not ‘beware’ of soy beans any more 
than they would beware of an excess of any other kind of 
protein food provided for our nourishment.
 “In conclusion I wish to assure the reader that my 
acquaintance with soy beans covers many years, sixteen 
of which were spent in the Orient where I had a fi rst-hand 
opportunity to observe soy beans as they were used in the 
diets of hundreds of millions of people and certainly if soy 
beans were such a dangerous food there would be little of 
the population of China and Japan left, considering that 
they have been using soy beans for thousands of years; 
however, instead today they are growing in numbers faster 
than Americans. I have been using soy bean foods for nearly 
twenty-fi ve years and none of the symptoms which were so 
misleadingly presented to the reader are present in my body.
 “The reader’s attention is cited [called] to thousands 
of pages of scientifi c literature found in any large public or 
other library, in corroboration of the above stated facts.”
 Note: two different issues of this periodical are shown 
to be Volume 2, No. 3. the earlier of these two, which we 

have decided to call 2(3A) was published after Sept. 1939 
(see last page) and before 15 Feb. 1940. We have estimated 
the publication date to be Jan. 1940. the second of these 
two, which we have decided to call 2(3B) was published 
after March 1940 (see 1st page). We have estimated the 
publication date to be April. 1940–3 months later. Address: 
PhD, Head of Chemistry Dep., Madison College.

2853. Burrell, R.C.; Wolfe, A.C. 1940. A comparative study 
of the chemical composition of fi ve varieties of soybeans. 
Food Research 5(1):109-13. Feb. [9 ref]
• Summary: The authors attempted to determine whether any 
correlation existed between edible qualities and chemical 
composition of soybeans. Analyses were made of Bansei, 
Jogun, and Kura varieties as representative of vegetable 
varieties and of Illini and Peking as representative of the fi eld 
varieties. The three vegetable varieties were found to contain 
less crude fi ber than the two fi eld varieties, but there were 
no other important differences. Address: Ohio State Univ., 
Columbus, Ohio.

2854. McRostie, G.P.; Laughland, J. 1940. Soybeans in 
Ontario. Ontario Department of Agriculture, Bulletin No. 
407. 12 p. Feb.
• Summary: Contents: Introduction. The plant. Uses: 
Hay, seed, straw, soybean meal, soiling crop, ensilage, 
soil improvement, soybean oil, other products. Feeding 
value. Climatic adaptation. Place in rotation. Culture: 
Soil, preparation of seed bed, manure and fertilizers, seed 
selection, inoculation, dates of seeding, methods and rates of 
seeding, depth of seeding, seasonal care, harvesting for hay 
or seed, threshing, storing. Varieties. Description of varieties: 
Manitoba Brown (Brown, Ogemaw), Kabott (From Mr. 
R.R. Kabalkin in Manchuria), Mandarin, Cayuga, Minsoy, 
Hudson Heights (Hudson; a selection by T.B. Macaulay of 
Hudson Heights, Quebec), O.A.C. No. 211 (selected from 
the Habaro variety), Goldsoy, Quebec No. 92, Manchu, Illini. 
Soybeans in mixtures (with grains and grasses). Enemies of 
the soybean.
 Concerning other food products (p. 3): “Soybean fl our, 
which is made into bread, cakes and muffi ns, due to its very 
low percentage of starch, is of especial value as a diabetic 
food. Soybean milk, curd [tofu] and breakfast foods are 
products of this bean. Lecithin, a complex fatty material 
containing phosphorus and nitrogen, is also obtained from 
the soybean and is used in candy making. Green soybeans 
(probably green vegetable soybeans), dried beans and bean 
sprouts are used in many ways for the table.”
 Concerning varieties (p. 9): “Both Manitoba Brown 
and Brown are varieties which have been selected from 
Ogemaw which was introduced by E.E. Evans, West Branch, 
Michigan, 1902, as a supposed cross between Early Black 
and Dwarf Brown varieties. The Manitoba Brown is an early 
selection made at the University of Manitoba. All three are 
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similar in appearance and may be described as follows: seed 
colour brown, medium to large in size, hilum chocolate; 
plant short, erect, bushy; fl ower purple. They are very early 
varieties suitable for seed and may be successfully grown in 
northern districts.”
 Concerning enemies (p. 12): “In Japan, according to 
reports, there are many destructive diseases which attack 
the soybean. In the United States, no pest has assumed 
any great economic importance, but there have been some 
losses due to rabbits, woodchucks, root rot, cowpea wilt and 
caterpillars. Forty-three years of experiments at the Ontario 
Agricultural College have shown little loss due to fungus and 
bacterial diseases, but some parts of Ontario have reported 
that groundhogs show a preference for this crop. This 
comparative freedom from plant enemies is a favourable 
factor in promotion of soybean culture in Ontario.”
 Note: This is the earliest document seen (Sept. 2004) 
that mentions the soybean variety Kabott. Address: 1. PhD, 
Prof. and Head of Dep.; 2. B.S.A., Extension specialist. 
Both: Dep. of Field Husbandry, Ontario Agricultural College, 
Guelph, Ontario, Canada.

2855. Sherman, W.C. 1940. Chromatographic identifi cation 
and biological evaluation of carotene from mature soybeans. 
Food Research 5(1):13-22. Feb. [12 ref]
• Summary: The vitamin A content of mature dry soybeans 
grown in Alabama on sandy loam soil with superphosphate 
and muriate of potash, stored 6 months, was tested using the 
chromatographic-spectrophotometric method. It ranged from 
233.7 to 134.5 International Units per 100 gm edible portion. 
I.U. values were calculated from or included carotene 
analyses. Address: Lab. of Animal Nutrition, Alabama 
Polytechnic Inst., Auburn.

2856. South China Morning Post (Hong Kong). 1940. Soya 
bean milk factory opened: War on malnutrition and T.B. 
March 10. [Eng]
• Summary: The article begins: “’What is wanted in the 
colony today is a source of supply of nutritious food which 
is cheap enough to be within the reach of the masses; and 
if we can meet a part of this urgent need, one of our main 
objectives will have been achieved,’ said Mr. K.S. Lo, 
Managing Director of the newly-established Hong Kong 
Soya-bean Products Company, Limited, at the inaugural 
ceremony of the company’s factory at Causeway Bay [on 
George Street, in Hong Kong] yesterday afternoon. Turning 
on a switch which set the factory in operation, the Hon. 
Mr. M.K. Lo offi cially declared the factory in open in the 
presence of a large gathering.
 “Among those present were the Hon. Dr. P.S. Selwyn-
Clarke, Director of Medical Services, and Mrs. Selwyn-
Clarke, Dr. F.I. Tseung, Dr. J.E. Dovey, Dr. T.C. Li, the Hon. 
Mr. and Mrs. W.N. Tam. The guests were conducted over the 
works by Mr. K.S. Lo and Mr. Y.C. Kwan.

 “Welcoming the guests, Mr. K.S. Lo said: ‘To most of 
us, the soya bean needs no introduction. We come in contact 
with it every day in one form or another. It is the fi rst thing 
that greets us on our breakfast table in the form of soy sauce, 
and to many Chinese it is also the last dish served on the 
dinner table in the form of a hot delicious soup. Its food 
value, long recognized by our fore-fathers, has been verifi ed 
by chemists in modern laboratories. What is new here this 
afternoon is not Soya Bean, but the birth of our pet baby 
“Vita.” And although “Vita” comes from the age-old soya 
bean family, she is as modern as our lass of 1940.
 “’Vita is nursed and brought up in a hygienic home, 
scrupulously attended by its expert doctor, Mr. H.L. Hoover 
and a string of white-uniformed nurses. It is dressed up 
in modern romper with a hood as white as that of Snow 
White’s. To make doubly sure that it will turn out to be a 
strong and healthy thing, we are feeding it with calcium, cod-
liver oil and all the vitamins.
 “’As “Vita” grows up, it will be followed by Vita butter, 
Vita cream, Vita biscuits, and Vita ice-cream.’” Some of the 
equipment from the United States for the factory has not yet 
arrived.
 “’The present Director of Medical Services has set 
a new mile-stone in social progress in the Colony by his 
determined campaign against malnutrition and tuberculosis. 
The better-off community are well supplied with the best 
milk obtainable. It remains for us to look after the needs of 
the less fortunate, among whom are thousands of school 
children and wage-earners.’” Mr. M.K. Lo then gave a 
speech about the importance of good nutrition, and of 
an adequate intake of the “’protective foods’ containing 
vitamins and mineral salts... Their absence has especially 
deleterious effects upon children and nursing and pregnant 
mothers.’”
 Dr. Selwyn-Clarke, as Director of Medical Services, is 
making an energetic attack on tuberculosis and malnutrition, 
especially among the poor in the Colony. “’It seems to me 
that any concern which could produce, under approved 
hygienic conditions, soya bean milk in such quantity as to be 
available to the poorer section of the community, and at such 
low prices as to be within their means, would be rendering 
a public service to the Colony. I understand that the Hong 
Kong Soya Bean Products Company seeks to fi ll this role. 
It has imported the latest machinery and will produce soya 
bean milk cheaply and under hygienic conditions. I wish the 
promoters and the Company all prosperity and success.’”
 Note 1. According to Vitasoy’s 50th anniversary history 
(1990, p. 102), the English-language name of the company’s 
fi rst product was “Vita Milk.” The name was changed on 11 
June 1940 to “Sunspot.”
 Note 2. This is the earliest document seen (Aug. 2013) 
concerning Vitasoy (named Hong Kong Soya Bean Products 
Co. Ltd. before 24 Sept. 1990).
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2857. Amon-Wilkens, Juan. 1940. The soy bean and sound 
nutrition. Nature’s Path to Health (Melbourne, Australia). 
March. p. 31-32. [1 ref]
• Summary: This article, reprinted from Nature’s Path (New 
York City), discusses the nutritional benefi ts of the soy bean 
and the disadvantages of consuming meat. “After an animal 
is slaughtered, a considerable amount of uric acid is held 
up in its tissues. This acid plays havoc with a person’s liver 
and kidneys which is the reason that the doctor will advise a 
patient to discontinue the eating of fl esh when the patient is 
suffering with a kidney disorder.”
 “The Soy-bean is a protein that cannot be duplicated 
by any other anabolic or cell-building food. Biochemical 
investigations have disclosed the fact that the Soya-bean 
contains the element Lecithin, which is a great nerve-
builder.” The Soy-Bean also “contains vitamin D, and it is 
economically grown.” And it is practically starch-free. A 
cartoon shows a fi gure of “The Versatile Soya Bean” smiling 
and dancing with hands on hips. Address: Dr.

2858. De Weese, C.W. 1940. The “vegetable cow.” National 
Food Distributors’ Journal 14(4):5-6. March. Reprinted in 
Madison Health Messenger (Madison, Tennessee) 2(3):1-3 
(1940).
• Summary: “Suppose there were suddenly to occur a 
complete disappearance of all meats, milk, eggs, cheese, 
potatoes, wheat, and grains. Suppose further, that we were 
deprived of every other food known, with the exception of 
one vegetable. What single vegetable would you choose to 
live on if such an even should happen?”
 The author would choose the Soy Bean. The people 
in the land where it originated call it the “Vegetable Cow.” 
He discusses industrial uses of soybeans (plastics, paint, 
etc.), soy bean fl our, “roasted soy bean nuts,” and the many 
important nutrients found in soy beans.
 Note: This is the earliest English-language document 
seen (Dec. 2012) that uses the term “soy bean nuts” or 
“roasted soy bean nuts” to refer to soynuts.
 “Alkaline preparations are used daily by millions; 
perhaps they are necessary as we certainly are a nation of 
excess acid human beings. Most of the foods we eat form 
acid in the digestive process. Therefore, the alkalinity of the 
Soy Bean is good news and particularly so because when 
properly cooked they are delicious to eat in many different 
ways. Apparently they provide a diet that is adequate and 
well balanced.”
 “In Washington, DC, a milk route has been established 
for Soy Bean milk. Soyburgers have made their appearance. 
Pancake fl our, cereals, cheese, substitute for egg whites, fl our 
for baking, ground meal, coffee, baked and boiled beans, and 
many other foods can now be had or are in the process of 
going on the market.”

2859. Product Name:  [Vita Milk (Soymilk Fortifi ed with 

Calcium, Cod-Liver Oil, and Vitamins. Renamed Sunspot in 
June 1940. Renamed Vitasoy in 1953)].
Foreign Name:  Wai-ta-nai.
Manufacturer’s Name:  Hong Kong Soya Bean Products 
Co. Ltd.
Manufacturer’s Address:  Great George St., Causeway 
Bay, Hong Kong.
Date of Introduction:  1940 March.
Ingredients:  Water, soybeans, water, sugar, calcium, cod-
liver oil, vitamins. By 1967: Soya, oil, calcium, vitamins.
Wt/Vol., Packaging, Price:  Wide-mouth half-pint glass 
bottles, sealed with a cap and hood. HK$0.06.
How Stored:  Refrigerated.
New Product–Documentation:  South China Morning Post 
(Hong Kong). 1940. March 10. “Soya bean milk factory 
opened: War on malnutrition and T.B.” Mr. K.S. Lo is 
Managing Director of the newly-established Hong Kong 
Soya Bean Products Company, Ltd. [HKSBPCL], which 
has a factory at Causeway Bay, Hong Kong. The name of 
the company’s soya bean milk is “Vita.” It is enriched with 
calcium, cod-liver oil, and vitamins. Note: This is the earliest 
known commercial soy product (with a brand name) made in 
Hong Kong.
 K.S. Lo. 1947. Soybean Digest. April. p. 8, 10. “... I 
am the founder of Hong Kong Soybean Products Co. Ltd., 
which engages in the production of fresh soybean milk for 
local distribution. It was established in 1940 and just before 
the outbreak of the Pacifi c war [Dec. 1941], our ‘Sunspot 
Soya Milk’ had daily sales of 13,000 to 15,000 one-half pint 
bottles of milk.”
 K.S. Lo. 1982. History of Vitasoy. p. 1, 5; Shurtleff & 
Aoyagi. 1984. Soymilk Industry & Market. p. 99-100, 130-
53.
 Talk with K.S. Lo. 1989. Oct. 6. The product’s original 
name was Vitamilk, until one of the company’s competitors 
wrote the Urban Council to complain that the term “milk” 
should not be used in the name of a product which was not 
of dairy origin. After a long debate and fi ght with them, 
they allowed HKSBPCL to retain the Chinese name Wai-ta-
nai, but not the English name Vitamilk. So in 1940 Mr. Lo 
decided to change the product’s English name from Vitamilk 
to Sunspot, because the company was bottling Greenspot. 
Sunspot was a temporary name, that was changed to Vitasoy 
in 1953.
 Letter from K.S. Lo. 1989. Nov. 3. Gives details on the 
Chinese name (registered in 1940), changes in the English 
name, and the use of the trademark Sunspot from 1940 to 
1953. Mr. Lo never liked the term Sunspot.
 Choi. 1990. Hou sheng yü ch’uang yeh: Wei t’a nai 50 
nien (1940 chih 1990) [Enriching life and creating business: 
Fifty years of Vitasoy (1940-1990)]. See pages 18, 19, and 
102 for changes in the early name of this product.

2860. Kaufmann, H.P.; Roever, P. 1940. Ueber die Addition 
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von Nitrosylchlorid an Fettsaeuren und Fette [On the 
addition of nitrosyl chloride to fatty acids and fats]. Fette 
und Seifen (Hamburg) 47(3):103-08. March. [48 ref. Ger]
• Summary: The authors applied nitrosyl chloride to the 
quantitative estimation of the unsaturated fatty acids and oils. 
They investigated the reaction of this reagent with tiglic, 
oleic, and erucic acids, methyl linoleate, mixtures of linoleic 
and linolenic acids, olive, sesame, rapeseed, sunfl ower, 
soybean, linseed, and perilla oils. They failed to observe 
any selective addition of nitrosyl chloride but developed an 
empirical method of determining the so-called nitrosyl value. 
Contains many tables and 2 illustrations. Address: 1. Prof. 
Dr.; 2. Dr. Both: Aus dem Institut fuer Pharmazie und chem. 
Technologie der Universitaet Muenster.

2861. Musher, Sidney. Assignor to Musher Foundation Inc. 
(New York, NY). 1940. Stabilizing food compositions. U.S. 
Patent 2,198,204. April 23. 4 p. Application fi led 13 Sept. 
1939.
• Summary: Uses “slightly acidifi ed water soluble extracts of 
de-oiled soya and peanut fl ours” as antioxidants. One “part 
of de-oiled soya fl our may be mixed with 9 parts of water by 
weight.”
 Note: Soy is mentioned 25 times in this patent in the 
forms “de-oiled soya and peanut fl ours,” “the de-oiling of the 
soya containing approximately 20% oil...” “the soya bean,” 
“objectionable enzymes contained in the soya,” “the de-
oiled peanut and soya residues,” “de-oiled soya fl our,” “The 
soya-water suspension,” “soya bean oil” and “soya fl our.” 
Address: New York, NY.

2862. Musher, Sidney. Assignor to Musher Foundation Inc. 
(New York, NY). 1940. Stabilization of glyceride oils. U.S. 
Patent 2,198,213. April 23. 6 p. Application fi led 9 Oct. 
1939. 4 drawings
• Summary: “This invention relates to the stabilization of 
glyceride oils and particularly to the stabilization of oils 
released from an emulsifi ed or dispersed phase as in the 
separation of oil from the dispersed phase of an oil-in-water 
dispersion.
 “It has not been found readily possible to add 
antioxidants or stabilizers directly to many types of glyceride 
oils, particularly when such antioxidants may not be oil 
soluble or miscible.”
 Note: Soy is mentioned 3 times in this patent in the 
forms “soya lecithin” and “soya bean oil.” Address: New 
York, NY.

2863. Burrell, R.C.; Ebright, Virginia R. 1940. The vitamin 
C content of fruits and vegetables. J. of Chemical Education 
17:180-82. April. [20 ref]
• Summary: Green, freshly-shelled soybeans were found 
to contain 40.4 to 42.8 mg of vitamin C per 100 gm edible 
portion. Bansei and Jogun varieties were tested using the dye 

titration method. Address: The Ohio State Univ., Columbus, 
OH.

2864. DeWeese, C.W. 1940. The “vegetable cow.” Madison 
Health Messenger (Madison, Tennessee) 2(3B):1-3. Undated.
• Summary: Reprint of an article with the same author 
and title published in March 1940 in the National Food 
Distributors’ Journal 14(4):5-6. Note: The author’s name 
was spelled “De Weese” in the original article.

2865. Forbes, E.B.; Bratzler, J.W.; French, C.E. 1940. The 
utilization of certain feeding stuffs by cattle. Pennsylvania 
State College. Agricultural Experiment Station, Bulletin No. 
391. 14 p. April.
• Summary: Steers were fed soybean silage, with molasses 
or phosphoric acid added, or soybean oil meal, hydraulic, 
expeller, or solvent processed. Calcium and phosphorus 
balances were determined with the rations containing six 
kinds of silage. “The experimental periods were 28 days 
in length, including 10-day preliminary feeding periods 
and 18-day periods of collection of feces and urine... 
The digestibility of the three soybean meals differed 
comparatively little, but the product of the solvent process 
had a slightly higher content of digestible protein and 
slightly lower content of total digestible nutrients than had 
the two other soybean oil meals...
 “Among the soybean oil meals, the solvent product was 
highest in digestible protein but lowest in total digestible 
nutrients and metabolizable energy.” Address: Inst. of 
Animal Nutrition, Pennsylvania State College.

2866. Lager, Mildred. 1940. Summer foods for health. 
Madison Health Messenger (Madison, Tennessee) 2(3B):1-4. 
Undated.
• Summary: A large photo shows Miss Lager, next to a 
KFAC microphone. For 6½ years she has been broadcasting 
over the radio four times a week on station KFAC is Los 
Angeles. “She is the founder of the House of Better Living, 
and a tireless worker for better living. Her weekly free 
classes draw hundreds of people for instruction in healthful 
cookery and healthful living.”
 She writes that now is a good time “to cut down on rich 
foods and the acid-forming foods, using instead the alkaline-
forming foods and the bulk foods for the natural eliminative 
effects... With a liberal intake of the alkaline-forming foods, 
one may be assured of the natural alkalizers which neutralize 
body acids and in this way assist in the protection of health... 
Acid wastes produce fatigue; alkaline-forming foods 
neutralize the acid wastes to restore the normal body tone 
and stamina.
 “The summer diet must necessarily contain adequate 
complete proteins, for protein foods are necessary for cell 
repair and growth... A lack of protein may cause retarded 
growth, lack of vigor, and poor appetite... The vegetable 
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proteins are nuts, soy beans, legumes, and in general they are 
found in all vegetables. The proteins of nuts and soy beans 
are classed as complete proteins and are therefore especially 
desirable. The animal proteins are acid-forming, whereas the 
vegetable proteins are alkaline-forming. Animal proteins are 
also more putrefactive than vegetable proteins. The soy bean 
and nuts can be used in a great many tasty ways.”
 Among the many recipes for summer the following 
include soyfoods: Cocktails–Soy milk and carrot (“Soy milk 
is a fi ne, alkaline, soft food. Excellent for those with sore 
conditions of the digestive tube).” Protein salads–Soy bean 
salad. Soy cheese [tofu] tomato salad. Mock shrimp salad 
(with Zoyburger). Entrees–Soy cheese cutlets. Zoyburger 
and mushroom sauce. Mock turkey legs (with Vigorost as 
the main ingredient). Broiled Vigorost with ripe olive sauce. 
Platter of cold cuts (Vigorost and Zoyburger). Hot Zoyburger 
sandwich. Stake-Lets (canned) for picnic dinner. Alkaline 
breakfast food–Wheatasoy. Alkaline beverage–Zoy-Koff 
(coffee substitute). Soy bean milk (Kreme O’Soy). Complete 
protein foods: Zoyburger, Vigorost, Stake-Lets, Not-Meat 
(made with unroasted peanut meal and seasoning), Soy 
Cheese, and Soy Beans. A brief description, nutritional 
analysis, and price is given for each product. “None of the 
Madison Foods contain animal products.” A portrait photo 
shows Mildred Lager next to a KFAC radio microphone. 
The caption states that for 6½ years Miss Lager been 
broadcasting over the radio in Los Angeles. “She is the 
founder of the House for Better Living, and a tireless worker 
for better living. Her weekly free classes draw hundreds of 
people for instruction in healthful cookery and healthful 
living. Miss Lager is the author of Food Facts.”
 Note 1. This is the earliest document seen (Oct. 2014) 
that mentions or gives a recipe for a soy-based meatless 
turkey. Vigorost, a meatless / vegetarian roast introduced by 
Madison Foods in 1932, used wheat gluten and tofu as its 
two main ingredients.
 Note 2. This is the earliest English-language document 
seen (Nov. 2014) that contains the word “Zoyburger,” an 
early, popular vegetarian burger in the United States.
 Although this issue is not dated, it contains the reprint a 
current article published in March 1940.

2867. Marais, J.S.C.; Smuts, D.B. 1940. Further studies on 
the amino acid defi ciencies of plant proteins. Onderstepoort 
J. of Veterinary Science and Animal Industry 14(1/2):387-
402. Jan/April. [10 ref. Eng]
• Summary: Soybeans were previously found to be defi cient 
in the amino acid lysine. Supplementing soybean meal 
with tryptophane in addition to lysine did not enhance the 
growth promoting properties. Address: Section of Nutrition, 
Onderstepoort, Pretoria, South Africa.

2868. Staley Journal (Decatur, Illinois). 1940. National 
broadcast carries Staley soybean story. April. p. 10-16.

• Summary: “A nation-wide [radio] hook-up on Columbia 
Broadcasting company’s Country Gentleman’s hour carried 
the story of Staley’s and soybeans to all parts of the United 
States Saturday, March 23. Primarily planned to tell the story 
of Decatur as the soybean center, the broadcast of necessity 
told the part A.E. Staley and the Staley company have played 
in developing the industry. Edward Lindsey, editor of the 
Herald and Review in Decatur, arranged for and took part in 
the broadcast. Part of the script is given below:
 “Sound Effect: (Many trains. Up for 10 Sec., then 
gradually fade for background).
 “Flannery: Last October and November, the harvest 
months, ten thousand grain cars, loaded to capacity with a 
product new to the farmer of the United States, rolled toward 
a Middle Western city from fi fteen directions. Switch tracks 
and sidings for forty miles in each direction were fi lled with 
grain cars waiting their turn at new elevators. Railroads 
that had underestimated the movement, put on extra 
crews, complained of car shortages, made plans for future 
expansion. Railroad offi cials, smiling with new prosperity, 
estimated that each car of incoming grain meant two cars 
of outgoing processed products. The hauls into the Middle 
Western city from the farms were short, but the trips outward 
to users and manufacturers would be to the ends of the 
continent. This grain was the soybean!
 “Sound Effect: (Many trains, fading in during last part of 
talk, up 5 Sec. and out).
 “Flannery: The story of the soybean in the United 
States begins in Baltimore, Maryland, sixty years ago, as a 
missionary from the United States, just returned from China, 
hands a bag to the son of an old friend.
 “Missionary: These, Augustus, are the seeds of a bean. 
These beans are the principal food of millions of Chinese 
peasants. Their plants fertilize the soil by putting nitrogen 
into it, or they may be fed to livestock.
 “Young Staley: What do you call them, Dr. Smith?
 “Missionary: They are the seeds of the soybean, my son.
 “(Pause).
 “Flannery: The boy planted the strange seeds in his back 
yard. To his amazement, they grew into bushy dark green 
plants. In late summer they were laden with heavy pods. 
Inside the pods were small round green beans that turned 
bright yellow when the plants dried out... These plants grew 
and shriveled and died and were forgotten... Until forty years 
later. At Decatur, Illinois, this boy grown to manhood had 
established a company.
 “Voice 1: That’s the A.E. Staley Manufacturing 
Company, the largest independent processor of corn products 
in the country.
 “Woman’s Voice: How did it happen that this 
tremendously large plant was established here in Decatur?
 “Voice 1: Well, you see we’ve got fi ve railroads here 
that fan out in fi fteen directions into the broad acres of the 
corn belt. And that means the Staley company is able to get 
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here easily the grain needed to make starch, glucose, corn 
sugar and feed stuffs. Decatur is the logical place for such a 
company.
 “(Pause).
 Flannery: Corn in the Illinois region was the big crop. 
Corn planted year after year in the rich black land was king 
in Illinois.
 “Agent: Mr. Long, you should plant more clover or 
alfalfa to build up your corn lands–to give them a rest.
 “Farmer: Maybe so, maybe so. But I do some of that 
crop rotation stuff, Mr. Andrews.
 “Agent: But you’ve got to do more. You must do it 
regularly, some every year. Your land is wearing out. It’s 
giving lower and lower yields. You’ll be able to use it in time 
only with mighty expensive chemical fertilizers.
 “Farmer: But corn, Mr. Andrews, corn is the big money 
crop. We can’t get enough out of those other grains. We have 
to grow corn to live!
 “(Pause).
 “Flannery: Corn! Corn! Corn! Corn planted every year 
on the same acres... In his offi ce, Augustus Eugene Staley 
remembered back forty years.
 “Missionary: (Fade in and out) These beans, Augustus, 
are the principal food of millions of Chinese peasants. Their 
plants fertilize the soil by putting nitrogen into it, or they 
may be fed to livestock... They are the seeds of the soybean, 
my son...
 “Staley: (contemplatively) If soybeans could be 
processed into meat and oil, I could buy soybeans from the 
farmers. Corn belt farmers would then have a new money 
crop. And that crop, a money crop, would build up the soil... 
(Suddenly) That’s what we need! We’ll plant some soybeans 
and fi nd out about them! We’ll crush them then and we’ll 
see...
 “Fade in:
 “Farmer 1: Did you hear what they’re doing up there at 
the Staley plant in Decatur?
 “Farmer 2: The Illinois Agriculture College at Urbana is 
working on them beans too–soybeans, I think they call them.
 “Farmer 1: They’re planning a meeting at the court 
house where we’re to hear about this new bean. I don’t know 
though. I can’t see it. I don’t see how they can have a new 
grain that’d be worth a tarnation.
 “(Pause).
 “Flannery: But soybeans became worth plenty. At fi rst 
the farmers were slow to plant the new grain. But year by 
year they planted more and more and processors bought 
more and more. In the decade between 1924 and 1934 the 
yield of soybeans in the United States doubled every three 
years.
 “(Pause).
 “Flannery: Because soybeans produced meal–and oil, 
too, the Triple A program in 1933 aided soybeans. The 
reduction of the cotton crop cut down the production of 

cottonseed and made an opportunity for soybeans. The 
reduction of hog numbers reduced the production of lard 
and made another opportunity. The reduction of corn acres 
made an abnormally high percentage of corn belt land 
available for an alternate crop–soybeans. What was more, 
soybeans, because of their deep roots, withstood the drought. 
Soybean production jumped. In Illinois, farmers who planted 
a thousand acres of soybeans ten years ago, were planting 
almost three million acres... The new crop also brought new 
processors.
 “Sound Effect: (Trains and machinery Up 7 Sec., then 
down as background. Series of voices, each coming in on top 
of other, fast.)
 “Voice 1: The A.E. Staley Manufacturing Company’s 
now the world’s largest processor by the expeller method of 
soybeans.
 “Sound Effect: (Trains and machinery. Start up several 
lines, then up full 7 Sec.)
 “Flannery: Meanwhile, processors talked of new uses 
for soybeans and soybean products. Soybean meal and 
soybean oil, fi rst thought of entirely as alternate products for 
cottonseed meal and oil, were seen in new lights. More and 
more manufacturers found them useful in edible markets, 
in macaroni, noodles, breakfast foods, infant and diabetic 
foods.
 “Series of voices, fast, staccato.
 “Woman: Soy sauce, made from the whole bean and best 
known to most of us for the seasoning on Chinese chop suey, 
moved out of Decatur in tank cars.
 “Voice 1: Soybean oil went into salad dressing, 
chocolate coatings and confections, as well as butter and lard 
substitutes.
 “Voice 2: Vegetable milk, made from soybeans, became 
used in confections, caseins, condensed milk and cheese.
 “Voice 1: Soybean fl our was accepted throughout the 
country as a baker’s specialty.
 “Flannery: But these were only the food properties of 
soybeans.
 “Voice 2: Soybean oil began to fi nd a place in paints, 
varnishes and linoleums. The United States Department of 
Agriculture found that test blocks, painted with the soybean 
products, stood up for more than two years in various parts 
of the country, without a single failure.
 “Woman: The laboratories made sensational 
developments in the plastics fi eld. At Urbana, the director of 
the laboratory, R.T. Milner, said:
 “Voice 1: (more deliberately) The new product is low in 
cost in comparison with others in its fi eld. And it has a range 
and depth of color that can’t be achieved with other plastics.
 “Flannery: Experiments have shown the possibilities of 
soybeans for buttons.
 “Voice 2: For leather dressing.
 “Woman: For paper sizing.
 “Voice 1: Adhesives and laminated board.
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 “Voice 2: For drugs.
 “Woman: For soaps and rayons.
 “Voice 1: Ethyl gasoline, celluloid.
 “Voice 2: Water proof goods.
 “Woman: Printers’ ink.
 “Voice 1: Glue.
 “Voice 2: Explosives.
 “(Pause).
 “Flannery: The fi eld for soybean products is yet being 
plumbed. Someday soybeans may be one of the most 
important products on the farms of the United States, 
concentrated now in Illinois, where they produced 25 bushels 
to the acre and sold in the neighborhood of a dollar per 
bushel... Corn may still be King in the Middle West today–
but the soybean has become at least... the Crown Prince...”

2869. U.S. Regional Soybean Industrial Products Laboratory. 
comp. 1940. Soybean oil. ACE (U.S. Bureau of Agricultural 
Chemistry and Engineering) No. 31. April. 14 p. [112 ref]
• Summary: Contents: Composition and physical properties. 
Soaps and detergents. Paints, varnishes, and related products. 
Edible products. Phosphatides (lecithin). Sterols. Vitamins.
 A table on page 1 shows “Factory production and 
consumption of soybean oil in the United States,” from 1931 
to 1938. It is broken down into total factory production, 
shortening, oleomargarine, other edible products, soap, 
drying oil industry, and miscellaneous.
 Note the extensive bibliography which is divided into 
sections as follows: (1) Composition and physical properties. 
(2) Soaps and detergents. (3) Paints, varnishes and related 
products. (4) Edible products. (5) Phosphatides. (6) Sterols. 
(7) Vitamins. (8) General and miscellaneous.
 Note 2. This is the earliest document seen that 
specifi cally mentions the use of soy oil to make detergents.
 Concerning sterols: “The unsaponifi able fraction, 
amounting to 0.5 to 2 percent of the original crude soybean 
oil, is of little commercial value at the present time. 
Somewhat less than half of the total unsaponifi able matter 
of the crude oil consists of a mixture of sterols, principally 
sitosterols, dihydrositosterol, and stigmasterol... Because 
of the interest in stigmasterol as a source of material for the 
preparation of certain sex hormones, the recovery of this 
substance from the crude mixture of sterols has attracted 
considerable attention. The stigmasterol content of the crude 
oil is probably not over 0.1 percent and its recovery entails 
many operations of a highly technical character.”
 Note 2. This is the earliest document seen (Nov. 2017) 
concerning industrial (non-food) uses of soy sterols.
 At the very end of this bibliography we read: 
“(Compiled by the U.S. Regional Soybean Industrial 
Products Laboratory, Urbana, Illinois, a cooperative 
organization participated in by the Bureaus of Agricultural 
Chemistry and Engineering and Plant Industry of the U.S. 
Department of Agriculture, and the Agricultural Experiment 

Stations of the North Central States of Illinois, Indiana, Iowa, 
Kansas, Michigan, Minnesota, Missouri, Nebraska, North 
Dakota, Ohio, South Dakota, and Wisconsin.)” Address: 
Urbana, Illinois.

2870. Weiss, H. 1940. [Full soya in the soldier’s diet]. 
Landward / Landware (Die) (Berlin). May 10. [Ger]*
• Summary: Sprague (1942) reports that the essential facts 
from a translation of this article are: “(a) That German 
scientists have devised a method of milling and extracting 
the bitter substance from soybeans that produces a fl our of 
high protein, fat, minerals and carbohydrates, which they call 
‘Full Soya Flour.’ This is nothing more or less than the high 
fat or full fat fl our as we process it here.
 “The Berlin reports point out that one pound of this fl our 
is equivalent in protein to 2½ pounds of beef, or 54 eggs, or 
nearly 8 quarts of whole milk. Why wouldn’t they develop 
its use as a nutritive?
 “(b) That the German Army’s preference for this is not 
only based on the nutritive values but because of its low 
water content and extraordinary keeping qualities.
 “(c) That it is being used in the army, fi rstly in the 
fi eld kitchens, secondly as an addition to other industrially 
produced foods, and thirdly for a new type of foodstuff. 
Soy fl our was used in the German Army fi eld kitchens 
even before the war. In September 1938 a collection of 
262 recipes for fi eld kitchens was issued by the military 
authorities in Berlin with particular reference to the ability 
to economize by the use of this fl our, pointing out that in the 
case of minced-meat products there was a saving of 25% in 
the amount of meat previously required, that eggs could be 
very largely replaced by this fl our and that milk could be 
made from it by mixing with water that could totally replace 
cow’s milk. (The American Consulate General at Berlin is 
endeavoring to obtain a copy of the collection of fi eld recipes 
for the Department of Agriculture.)
 “(d) That it is realized in their army circles that the work 
they have been doing in regard to utilizing soy fl our is not 
only important for the combat forces but is an example for 
civilian consumption thereof in times of peace.
 “(e) Part of the shortage in Germany arises from the 
fact that there, as everywhere else, a large part of the total 
consumption is not due to actual essential human nutritive 
requirements but instead to the factors of taste and technique 
in preparing the foods. They point out that the utilization 
of fats by even distribution is as effective as much larger 
quantities less evenly distributed. The fat in full soy fl our 
is perfectly distributed and hence completely effective. 
Germany has for years been the largest European consumer 
of soybeans.”
 The German Dye Trust grew soybeans in the Balkan 
countries. Address: Berlin.

2871. Eat For Health (Rosenberg’s, San Francisco). 1940. 
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The versatile soy bean: Food of a thousand uses. Spring. p. 
6-9.
• Summary: “Man’s search for the perfect food, like his 
search for the Fountain of Youth, has never been entirely 
successful. As usual, it took the Orientals to discover the 
qualities of the almost-perfect one–the soy bean.” This bean, 
which is rich in high-quality protein, can be used to make 
soy fl our for use in preparing “richer soups and in the baking 
of excellent breads; meat substitutes in the nut form are 
very appetizing; the oil is good in salad dressings, and the 
sprouted seed is a tasty vegetable.
 “The Chinese were the one to introduce sprouted soy 
beans as a vegetable; practically everyone who has eaten 
chow mein knows the succulent shoots contained therein.” 
Soy sauce is, of course, “the standard fl avoring for chow 
mein, imparting a salty tang. The legume is very good 
cooked liked lima beans [as a green vegetable], too, and is 
even more alkaline than the latter.
 Soy milk “is richer than cow’s milk in calcium, 
phosphorus and iron.
 “In spite of the large percentage of its fat, the soy bean 
does not induce obesity. Instead of being stored in the body, 
as are other oils and fats, soy bean oil is immediately useable 
by the bodily metabolistic process.” Moreover, “the soy bean 
has practically no starch, so those keeping a careful eye on 
their weight can derive the full benefi ts of its other qualities 
without worrying about gaining.
 “This lack of starch is a distinct advantage to the 
diabetic too,” and many diabetic foods can be prepared from 
soy beans.
 “Solidifi ed [hydrogenated] soy oil is an excellent 
shortening for cakes and pastry;... Soy bean oil is also 
“capable of use as butter.”
 When soy beans are cooked, then put through a good 
grinder or coarse sieve, they become “soy bean pulp,” which 
offers many possibilities to the venturesome cook.
 “Green soy beans are a very good salad vegetable after 
steaming and chilling.” And “the soy bean is a delightful 
snack when eaten as the peanut is. Toasted, it has much the 
same fl avor and is just as energizing.”
 “Editor’s note: We carry a large variety of soya bean 
foods–practically everything from soya oil and fl our to 
those delightful toasted ‘soya nuts’ that make a hit wherever 
served. Come in soon–we’ll be glad to show you.
 Contain three “Delicious soy recipes”: Soy mock turkey 
(with “½ cup soy cracks” [cracked soya nuts] and “½ cup 
browned soya fl our”). Soy bean soup (with “1 cup soy bean 
pulp” [ground, cooked whole soybeans]). Soy-wheat biscuits 
(with “½ cup soy bean fl our”). Soy bean salad (with “2 cups 
cooked soya beans”).
 A small photo shows “water-sprouting of soy beans”–
four stages in the process of transforming whole dry soy 
beans into sprouts. Address: Rosenberg’s Original Health 
Food Store, 1120 Market St., San Francisco, California. 

Phone: MArket 3033.

2872. Morrison, Samuel. 1940. The honourable soy bean. 
Nature’s Path to Health (Melbourne, Australia). May. p. 29-
30.
• Summary: This is a reprint of an article by the same author 
with the same title published in Jan. 1940 in Nature’s Path 
(USA), p. 3, 27.
 A cartoon shows a fi gure of “The Versatile Soya Bean” 
smiling and dancing with hands on hips.
 Note: Nature’s Path in the USA and Australia seem 
to have been related, but it is not known how. Did F.G. 
Roberts get the idea (and maybe permission to use the title) 
from Benedict Lust in the United States, then publish the 
magazine himself in Australia?–probably. Did Benedict 
Lust found and own both?–almost certainly not. Did F.G. 
Roberts independently found and own the one in Australia 
(probably), or did he simply edit and publish it for Lust?–
probably not. Address: N.D. [Naturopathic Doctor].

2873. Schwarz, E.W.K. 1940. Lecithin from soybean: Its 
uses in the textile industry. Rayon Textile Monthly 21(5):63-
64. May. [20 ref]
• Summary: Contents: Introduction. Industrial uses of 
lecithin (it is used in the baking industry, the candy and 
chocolate industries, the soap industry, the rubber industry, as 
an homogenizing and plasticizing agent for resinous plastics 
and linoleum cement, as an antioxidant in the vegetable 
oil industry to retard rancidity, in gasolines to prevent 
gum formation, as an emulsifying agent for asphalt and tar 
emulsions, as a penetrant for creosote used to penetrate and 
preserve wood, as a dispersant for pigments in paints or 
sprays, in electroplating as a protective colloid to produce a 
fi ner and more uniform coating, and in the leather and textile 
industries).
 Production of lecithin (how it is made from soybeans; its 
great benefi t in the textile industry is due to its emulsifying 
and unusual softening properties. Lecithin’s emulsifying 
properties are due to hydrophylic [hydrophilic] groups in the 
molecule which cause it to swell in water to form colloidal 
emulsions. By reducing surface- and interfacial tension, 
lecithin serves as an emulsifying and wetting agent).
 Specifi c textile applications: spinning, kier boiling, 
substantivity, dyeing, printing, fi nishing, rayon yarns.
 Used as a spraying oil (applied to cotton fi bers prior to 
spinning). Address: PhD, Consulting textile chemist.

2874. Product Name:  Cubbison’s Soyfee (Coffee 
Substitute).
Manufacturer’s Name:  Cubbison Cracker Co.
Manufacturer’s Address:  3417-3419 Pasadena Ave., Los 
Angeles, California.
Date of Introduction:  1940 June.
Ingredients:  Soybeans [roasted], fruits.
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New Product–Documentation:  Ad in Health News 
(Hollywood, California). 1940. June 28. p. 16. “Cubbison’s 
Soyfee. A natural alkaline drink. Made of soybeans and 
fruits. Ask at your health food store.”
 Ad in Health News (Hollywood, California). 1941. May 
23. p. 5. “Cubbison’s Soyfee. Coffee substitute. Quality 
foods.”
 USDA War Food Administration, Food Distribution 
Administration. Grain Products Branch. 1943. Dec. “Soya 
products distribution.” p. 4. Soyfee contains 25% soya; it has 
national distribution.
 Taylor. 1944. Soy Cook Book. p. 201; Soybean Blue 
Book. 1947. p. 69.

2875. Dollear, F.G.; Krauczunas, P.; Markley, K.S. 1940. The 
chemical composition of some high iodine number soybean 
oils. Oil and Soap 17(6):120-21. June. [3 ref]
• Summary: In a previous article in this journal (Oct. 1938), 
these three researchers reported the results of an examination 
of a soybean of abnormally low iodine number, namely 
102.9.
 The soybeans used in the present investigation were a 
wild variety, and three cultivated varieties named Seneca, 
Peking, and Illini. The seeds of the wild variety were small, 
dark brown or nearly black, and had a very low oil content–
but that oil had a very high iodine number. “This variety has 
served as one of the parents in a number of crosses which 
have been made in an effort to obtain new strains [varieties] 
of soybeans yielding oils of higher-than-average iodine 
numbers.”
 Of the 7 soybean oils having iodine numbers ranging 
from 102.9 to 151.4, the saturated acids were found to 
comprise 12.7 plus or minus 0.8% and the unsaturated acids, 
87.3 plus or minus 0.8% of the total acids present. Thus the 
ratio of saturated to unsaturated fatty acids in soybean oil 
was found to be relatively constant, regardless of the iodine 
number, over the range shown above.
 Tables: (1) Analysis of the four soybeans. (2) Yield of 
soybean oil on extraction (kg and percent).
 (3) Physical and chemical characteristics of the oils: 
Iodine number, thiocyanogen number, saponifi cation number, 
acid number, diene number, hydroxyl number, unsaponifi able 
(percent), break (percent), phosphorus (percent), color, 
refractive index, specifi c gravity, total acids / iodine number, 
total acids / thiocyanogen number, saturated acids (percent 
determined), saturated acids / iodine number, saturated acids 
/ thiocyanogen number, saturated acids, percent corrected. 
(4) Comparison of the iodine number and the distribution of 
fatty acids derived from various soybean oils.
 Conclusions: (1) There is a remarkable constancy in the 
ratio of saturated to unsaturated acids of these soybean oils; 
it appears to be completely independent of the iodine number 
of oil from which the acids were derived or the amount of oil 
present in the seed (whether wild or cultivated).

 (2) “The distribution of the unsaturated acids varies in 
a specifi c manner with the iodine number of the oil derived 
from the seed, but is independent of the total amount of acids 
which are formed during growth and maturation and stored 
in the seed in the form of various lipids.” Address: U.S. 
Regional Soybean Industrial Products Lab., Urbana, Illinois.

2876. Gutierrez, M. 1940. The vitamin B-1 (thiamine) 
content of Philippine foods. I. The vitamin B-1 content 
of corn, mungo and soya bean. Acta Medica Philippina 
1(4):415-23. April/June. [13 ref]
• Summary: The chief nutritional defi ciency disease in the 
Philippines is beriberi. Each year it causes many deaths. “In 
the past, attempts to eradicate this disease have been directed 
towards the encouragement of the use of unpolished rice 
instead of polished rice...” This “met with very little success, 
owing chiefl y to the unappetizing appearance and taste of 
unpolished rice and its lack of keeping quality, a lack which 
makes rice merchants unwilling to hold in stock this kind of 
rice.”
 The vitamin B-1 (thiamin) contents of corn (Zea mays), 
mungo (Phaseolus mungo [mung beans]), and soya bean 
(Glycine max), are 69 I.U. [International Units], 363 I.U., 
and 398 I.U., per 100 grams. Address: Nutrition Lab., Inst. of 
Hygiene, Univ. of the Philippines.

2877. Product Name:  Diabetic Soya Bars [Maple, Mocca, 
or Dark].
Manufacturer’s Name:  Radcliffe Soya Products.
Manufacturer’s Address:  146 Fillmore St., San Francisco, 
California.
Date of Introduction:  1940 June.
New Product–Documentation:  Rosenberg’s Original 
Health Food Store. 1940. Catalog of Health Foods... p. 52. 
“Radcliffe’s Famous Soya Products.” The bars are 20 cents 
each, or 1 lb for $1.00.

2878. Product Name:  Soya Candy Bars.
Manufacturer’s Name:  Radcliffe Soya Products.
Manufacturer’s Address:  146 Fillmore St., San Francisco, 
California.
Date of Introduction:  1940 June.
New Product–Documentation:  Rosenberg’s Original 
Health Food Store. 1940. Catalog of Health Foods... p. 52. 
“Radcliffe’s Famous Soya Products.” The bars are 5 cents 
each.

2879. Rosenberg’s Original Health Food Store and Whole 
Wheat Bakery. 1940. Catalog of health foods and manual of 
valuable health information. San Francisco, California. 76 p. 
Undated. Illust. 17 cm. Index
• Summary: Cover title: “Health from foods.” Also on title 
page: “Eat to get well. Eat to keep well.” “Where good 
health originates.” “No branch stores.” Contents: About 
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your health, by Morris Rosenberg, president. Shop by mail. 
Parcel post scale. Eat to get well–Eat to keep well (rules and 
guidelines, p. 4). Vitamin chart (for each: Functions, results 
of defi ciency, most reliable sources, p. 5-8). Biological 
chemistry of foods–Minerals (p. 9-10). List of products 
available, by product type, with weight and price. Incl. Soy 
bean bread, Soy toast, Soy bean wafers, Soy cookies (p. 
12). Natural brown rice. Sun-dried, unsulphured California 
fruits. Salted nut meats (almonds, peanuts, cashews, pecans, 
p. 16), Nut butters (unroasted and unsalted: Almond butter, 
Nut cream butter {Carque}, Peanut butter, Cocoanut butter, 
Smucker’s apple butter, Peanut oil (2 brands). Parkelp 
(minerals of the sea). Salt substitutes.
 List of products available, by manufacturer or source, 
with weight and price. Incl. Battle Creek Health Products 
[Michigan] (p. 18-19): Beverages (SoyKee, Kaffi r Tea), 
Gluten biscuit, Vegetable meats (Protose), Savita yeast, 
Psyllium seed. Cellu Dietetic Products: Canned vegetables 
(Soy bean oil, Soy bean spread, Soy fl akes, Soy grits). Dia-
Mel (dietetic food products): Gluten crackers, Soy-Rina 
cereal (to be cooked). Alberty Food Products: Cero-Fig 
coffee substitute. Modern Diet Products [Gayelord Hauser], 
incl. Juicex (electric juicing machine), and Fletcherizer 
(juicers). Radiance Health Products (Los Angeles, p. 30-
31). Tam Products (Joyana, the remarkable soybean health 
drink, plain or chocolate fl avor). McCollum Laboratory 
Products (Soy-A Granules–Soy breakfast food). Penna Soya 
Products (soy foods): Tenderized whole soybeans, Toasted 
soy fl akes, Toasted soy nut butter (8 or 16 oz), Soy malt–
chocolate fl avor, Creamee Soy Best (soy milk powder). Mrs. 
Hauser’s Soya Products: Hot cake and waffl e mix, Pancake 
and muffi n mix, Soya cereal. Hain’s Products (Hain Pure 
Food Co.): Nature’s Best Foods: Assorted candy bars, Fruit 
juices (6 types), Vegetable juices (7), Hollywood Foods 
(Meat substitutes: Protone-Soytone-Nutone, SoyBean with 
Tomato Sauce, SoyBeans T.S. & Protone, Soya sandwich 
spread), Nut butters (raw–Almond, cashew, pecan). Nut 
butters (roasted–Almond, cashew), Olive oil (California 
virgin). Hain’s vitamins. Alvita Products. Live Food Products 
(Paul C. Bragg). Books by Paul C. Bragg (Paul C. Bragg’s 
Personal Health Food Cook Book. Building Health and 
Youthfulness Nature’s Way. Awaken Health and Happiness. 
The Art of Feminine Loveliness. Health Cocktails, The 
New Way to Health, Beauty and Youthfulness. The Chart 
of Scientifi c Diet. Note: The fi rst 4 books cost $1.00 each. 
The last two cost $0.25 and $0.10, respectively). Loma 
Linda Foods (Tasty, wholesome, nutritious): Cereals (5), 
Soy products (Soy beans–plain, Soy beans with tomato, Soy 
beans with Proteena, Soy milk, Soy mince sandwich spread, 
Soy milk, Soy mince sandwich spread, Soy weet wafers, 
Fruities, Fruit wafers, date sandwiches), Vegetarian meats 
(Proteena {plain, smoked fl avor, or mushrooms}), Nuteena, 
Gluten steaks), Other choice foods (Garbanzos, Savory 
lentils, Wheat kernels, Savorex). Radcliffe’s Famous Soya 

Products: Diabetic soya bars (fl avors–maple, mocca, dark), 
Soya bon bons (light or dark), Soya candy bars, Soy milk 
powder, Soy milk powder–Cello, Cocoanut milk powder (8 
or 16 oz), Soya malt (8 or 16 oz, 5 lb; Flavors–Nut, mocca, 
banana, plain chocolateen), Soya beverage–coffee, Malvitose 
beverage (8 or 20 oz), Soya paste [pasta?] (7 or 14 oz), Soya 
ravioli, spaghetti, macaroni (7 or 15 oz, 2 lb), Unsweetened 
soya bean chocolate. Cubbison’s whole wheat products. 
Bill Baker’s fl our: Lima and pancake fl our, Soya and wheat 
fl our, Lima bean cookies, Soy bean cookies. Figco instead of 
coffee. Carque’s natural foods. Carque natural brands. Books 
by Carque. Therapy, Ltd. (Pasadena): Theradophilus (a pure 
condensed acidophilus culture in soy bean milk). Health 
publications (22).
 Health recipes (p. 68-71): Soya cup cookies. Soya 
loaf with rice. Soya cup custard. Soy bean goulash. Soy 
bean bread. Soy fl our applesauce cake. Soy bean vegetable 
soup. Soy macaroni, noodles, or spaghetti. Baked soy bean 
croquettes.
 Key to calories. The four types of foods: Regulatory, 
body-building, energizing, heating. Index.
 On the back cover is an ad for the Juicex (“makes fresh, 
pure, undiluted vegetable juices”–$49.50. A photo shows 
this modern-looking electric juicer. Fruits and vegetables as 
pushed–using a wooden pusher–into a small hopper on top. 
The juice runs out of a spigot into a glass) and Fletcherizer 
[electric blender] (“The new 1940 model has all the latest 
improvements in construction and appearance. It liquidizes, 
whips, mixes, and chops...” $14.95). Across bottom of ad: 
“See these products demonstrated at our store.”
 Note: This 1940 date, plus other internal evidence, 
gives us a good estimate for the date of this undated catalog. 
Address: 1120 Market St., San Francisco, California. Phone: 
MArket 3033.

2880. Health News (Hollywood, California). 1940. Soya 
toast carried by hikers, campers. 8(14):9. July 26.
• Summary: “Los Angeles–’Don’t start for camp or on a 
picnic without a generous supply of Cubbison’s Soya Toast!’ 
Healthfolk off on vacations are packing this alkaline-reacting 
food because they know it can be depended upon for good 
nourishment and keeps indefi nitely without spoiling or 
molding.
 “’Rich in muscle-building protein, thoroughly 
dextrinized, non-acid, low in fat-inducing carbohydrates...’”
 The Cubbison Cracker Co. is located at 3411 Pasadena 
Ave., Los Angeles.

2881. Becker, H.C.; Milner, R.T.; Nagel, R.H. 1940. A 
method for the determination of nonprotein nitrogen in 
soybean meal. Cereal Chemistry 17(4):447-57. July. [6 ref]
• Summary: There is no sharp, clear-cut line between 
proteins and nitrogenous nonproteins, and the more or 
less arbitrary analytical distinction between them depends 
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largely on the method used. Address: U.S. Regional Soybean 
Industrial Products Lab., Urbana, Illinois.

2882. Bradley, Theodore F.; Richardson, David. 1940. 
Drying oils and resins: Ultraviolet absorption study of esters 
of the acids of drying oils. Industrial and Engineering 
Chemistry 32(7):963-69. July. [16 ref]
• Summary: Discusses soybean, linseed, tung, castor, olive, 
oiticica, and sardine oils. Figure 10 shows the original 
methyl esters of soybean oil, together with the curves from 
the distillation fractions and the residue obtained from them 
after heat treatment. Ultraviolet absorption techniques and 
bands show that a small percentage of linolenate and linoleic 
acid are present in the methyl esters.
 Note: This is the earliest English-language document 
seen (Nov. 2020) that uses the word “linolenate” in 
connection with soybean oil. A “linolenate” is a salt or ester 
of linolenic acid. Linolenate was later found to be a source 
of off-fl avor in soybean oil, and it was removed by selective 
hydrogenation. Address: American Cyanamid Co., Stamford, 
Connecticut.

2883. Fan, Ch’uan; Woo, Theresa T.; Chu, Fu-t’ang. 1940. 
Metabolic studies on the roasted soybean as an infant food. 
Chinese Medical Journal 58:53-67. July. [10 ref]
• Summary: Metabolic studies were made on two infants fed 
on various soybean mixtures. Wet ground soymilk seems to 
be better utilized than roasted soybean meal. The calcium of 
autoclaved soya-milk was as well retained as that in cow’s 
milk, but the retention of its phosphorus was lower. Address: 
Div. of Pediatrics, Dep. of Medicine, Peiping Union Medical 
College, Peiping, China.

2884. Halverson, J.O.; Sherwood, F.W. 1940. The vitamin 
A activity and the vitamin B-1 content of soybeans and 
cowpeas. J. of Agricultural Research 60(2):141-44. Aug. [9 
ref]
• Summary: Fixen and Roscoe found the carotene level 
in mature dry soybeans to be 4.5 to 9.7 micrograms per 
gram; Lanzig and Van Veen found it to be 0.4 to 0.8, and 
Sherman and Salmon found it to be 0.17 to 2.44. Fixen and 
Roscoe found the vitamin B-1 level to be about 1.0 to 1.5 
International Units per gram. Address: North Carolina Agr. 
Exp. Station.

2885. Hamilton, Tom S.; Nakamura, F.I. 1940. The cystine 
content of eleven varieties of soybeans. J. of Agricultural 
Research 61(3):207-14. Aug. [28 ref]
• Summary: “The soybean (Soja max (L.) Piper) is fast 
becoming a factor of major importance in American 
agriculture. A valuable crop to the agronomist, a source of 
raw materials for many industrial commodities, such as glue. 
plastics, paint, artifi cial wood, etc., as well as a valuable 
feed and food supplement for both man and animal, the 

soybean occupies an important place among the cultivated 
crops in many parts of the world. While soybean hay, whole 
soybeans, and soybean oil are valuable foodstuffs, the 
proteins of the beans are of chief interest and importance so 
far as the nutritive value of the crop is concerned.
 “By 1925, 1,133 varieties had been described, and 
of these more than 100 named varieties are widely grown 
or are being distributed in the United States (16). Some 
varieties are useful for their oil content or for their feeding 
value for animals. However, a number of the newer varieties 
are valuable as food for human beings. Woodruff (28) of 
the University of Illinois has tested 467 varieties of edible 
soybeans for their eating qualities and has rated 6 as very 
good and 70 as good.
 “The value of soybeans or soybean oil meal, or of any 
feed, as a source of protein to the animal body depends 
not only upon the total amount of protein present, but also 
upon its digestibility and biological value when consumed. 
That the total amount of protein in a sample of soybeans 
may vary widely, depending upon the variety, soil fertility, 
climatic conditions, etc., has been shown by a number of 
investigations. References to investigations of this nature to 
1938 may be found in a review by the Soybean Nutritional 
Research Council (10).”
 “Summary and Conclusions: The cystine content of 
extracts, containing on an average 96.2 percent of the total 
nitrogen content of 11 varieties of soybeans all grown in the 
same year on uniform soil, was determined. Expressed as a 
percent of the whole soybean seed. the cystine content varied 
from 0.213 for Virginia beans to 0.553 for Mansoy beans. 
Expressed in milligrams of cystine per grain of nitrogen, 
a variation from 33.1 for the Virginia beans to 89.4 for the 
Mansoy variety was found. These latter fi gures show nearly 
200 percent variation, much of which probably represents 
true varietal differences.
 “Since cystine or its equivalent in nutrition has been 
shown to be the limiting factor in the utilization of at least 
certain varieties of soybeans, and since there may be large 
differences in their cystine content, it is concluded that 
perhaps certain varieties should fi nd their greatest value as 
protein supplements in human diets and in animal rations 
while others should fi nd their greatest usefulness in the 
industries.” Address: 1. Assoc. chief in animal nutrition; 2. 
Asst. in animal nutrition. Both: Illinois Agric. Exp. Station.

2886. Hayward, J.W.; Hayward, Mrs. J.W. 1940. Little 
soybean who are you? Proceedings of the American Soybean 
Association p. 6. 20th annual meeting. Held 18-20 Aug. at 
Dearborn, Michigan.
• Summary: This poem, written and submitted by Dr. and 
Mrs. J.W. Hayward reads: “Little Soybean who are you / 
From far off China where you grew? / I am wheels to steer 
your cars, / I make cups to hold cigars. / I make doggies 
nice and fat / And glue and feathers on your hat. / I am very 
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good to eat, / I am cheese and milk and meat. / I am soap to 
wash your dishes, / I am oil to fry your fi shes, / I am paint 
to trim your houses, / I am buttons on your blouses. / You 
can eat me from the pod, / I put pep back in the sod. / If by 
chance you’re diabetic / The things I do are just prophetic. / 
I’m most everything you’ve seen / And still I’m just a little 
bean.” Address: 1. PhD.

2887. Kraybill, H.R.; Thornton, M.H.; Eldridge, K.E. 1940. 
Sterols from crude soybean oil. Industrial and Engineering 
Chemistry 32(8):1138-39. Aug. [6 ref]
• Summary: “A combined adsorption and extraction method 
for the production of a phosphatide-free sterol concentrate 
from soybean oil, having 15 to 20 times the sterol content of 
crude oil, is described.”
 Stigmasterol is an excellent material for the synthesis 
of the hormone progesterone. Stigmasterol occurs as a 
component of the sterol mixture in many different plants. 
The only source of commercial importance, however, is the 
mixed sterols of the soybean in which it occurs to the extent 
of 20 to 25% of the total sterols.
 Note 1. This is the earliest English-language document 
seen (May 2016) that mentions “progesterone,” or that 
states progesterone can be synthesized from a compound 
(stigmasterol) found in soybean oil.
 Note 2. Webster’s Dictionary defi nes progesterone (a 
term fi rst used in 1935) as “a steroid progestational hormone 
(C21H30O2).” Progesterone and estrogen are the two main 
female sex hormones, secreted by a woman’s ovaries. 
Progesterone is a type of steroid. Address: Indiana (Purdue) 
Agric. Exp. Station and U.S. Regional Soybean Industrial 
Products Lab., Lafayette, Indiana.

2888. Lloyd, J.W. 1940. The rise of edible soybeans. 
Proceedings of the American Soybean Association p. 59-
62. 20th annual meeting. Held 18-20 Aug. at Dearborn, 
Michigan. [1 ref]
• Summary: “Although the fi eld-type soybean was 
introduced into the United States from the Orient a number 
of years ago, the vegetable-type was unknown in America 
until after the exploration trip in China and Japan by Dr. 
[sic] W.J. Morse, which extended from February, 1929, to 
February, 1931. The seed samples of many varieties were 
sent back to Washington by Dr. Morse and were planted at 
the Arlington Experiment Station [Virginia] in 1930 and 
1931. Seed developed from these plantings was distributed 
for trial to various State Experiment Stations in the spring 
of 1934. The Illinois station had its fi rst contact with the 
vegetable-type soybeans that season, and started a series 
of fi eld and palatability tests including many varieties... 
Other midwestern experiment stations that have been giving 
attention to the vegetable-type soybeans are Indiana, Ohio, 
and Iowa.”
 The results of the Illinois tests were fi rst published in 

March 1939 in Illinois Bulletin No. 453. “In this bulletin 
and in press notices concerning it, the announcement was 
made that small packets of vegetable-type soybeans for trial 
planting would be furnished upon request, as long as the 
available seed supply lasted. The response was a perfect 
deluge of requests for seed... Special interest was manifested 
in the vegetable-type soybean as a food suitable for diabetics, 
and many stated that they wished to grow the crop for that 
purpose. By the end of May [1939] seed had been sent to 
2,096 persons–all who had made requests up to that time. 
Requests were received from 46 of the 48 states, from 
Hawaii and the District of Columbia, from 5 provinces of 
Canada and from 6 other foreign countries.
 “At the end of the 1939 season, reports were received 
from 810 persons to whom seed had been furnished that 
spring. Almost 80 percent of those persons reported 
success in the production of the crop, in spite of drouth, 
grasshoppers, rabbits, and other hazards. Approximately 70 
percent of those who succeeded in growing the crop were 
enthusiastic about its table quality as a green vegetable... 
While tests by correspondents were limited mostly to the 
use of the soybeans as a fresh vegetable, a number reported 
successful canning of the product for winter use, while others 
allowed the beans to mature and reported them as highly 
satisfactory when used like navy beans.” One company 
“is reported to have canned eight carloads of the fi nished 
product last year. Experimental work in canning and freezing 
of green soybeans is in progress on a comprehensive scale at 
two eastern experiment stations this season.”
 The Bansei variety is said to be especially well suited 
to the making of soybean milk. Yellow-colored varieties 
are said to make a superior grade of soybean fl our. “The 
chief objection to the soybean as a home-garden or market-
garden vegetable is the diffi culty of shelling the beans by 
hand... Perhaps progress would be made in popularizing this 
product if the Oriental method of serving were adopted. This 
involves cooking the beans in the pods and letting each guest 
do his own shelling. Some Americans have tried this method 
and are well pleased with it. It involves more leisurely eating 
and would be especially appropriate at a banquet table.”
 “Previous to the spring of 1940, seed of vegetable-type 
soybeans was practically unobtainable by the general public. 
It was not offered under variety names by a single seedman 
so far as I am able to learn. Last spring, however, at least 
six seedsmen announced several varieties in their catalogs 
or price lists, and seeds were sold to a large number of 
planters.”
 Note: This is the earliest English-language document 
seen (April 2013) that uses the term “fi eld-type soybean.” 
Address: Univ. of Illinois, Urbana.

2889. Miller, Harry W. 1940. The role of the soybean in 
human nutrition. Proceedings of the American Soybean 
Association p. 64-71. 20th annual meeting. Held 18-20 Aug. 
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at Dearborn, Michigan.
• Summary: “The interest in the soybean in America has 
largely centered around its industrial uses and animal 
feeding. Comparatively little interest has been manifest in its 
utilization in human nutrition. Whereas, in the Orient, where 
I have had opportunity to observe the various uses made of 
the soybean, at least 90 per cent of the local consumption 
is in human nutrition. The remainder is exported out of 
the country... I must admit that I feel that the soybean has 
suffered a setback by tremendously exaggerated statements 
made in its behalf that are misleading, and by the fact that 
the specimens of foods offered have so often been insipid, 
and poorly processed...
 “There is one food that is utilized everywhere in China, 
and that is the soybean, for they have learned that they must 
have it in their diet to give them strength, and in order to 
promote growth. They have not understood its alkalinizing 
action, nor its biological value as a food, nor its mineral 
contents, nor its many other scientifi c and physiological 
values. However, they do know that when they are tired 
and need fatigue relief the soybean is the food. They realize 
that they soon tire on a rice, wheat or corn diet, and cannot 
maintain their daily round of duties unless they get a portion 
of soybean... The Chinese people also produce a record to 
the world on their great endurance during strenuous labor, as 
is seen in Coolie and agricultural workers...
 “Paying the market prices for soya milk and also for 
other infant foods, in Shanghai, we made a comparative cost 
of food for a baby for its fi rst fi ve months, making an average 
of the cost per month. To provide the requisite amount of 
nutrition, if these babies were fed on fresh cow’s milk bought 
on the Shanghai market the cost was $20.00 per month, 
Shanghai currency. If fed on canned milk, $16.50. If fed on 
the cheaper class of Shanghai dairy milk, $14.75. If fed on a 
milk that came from Holland, called Oster Milk, $12.00. If 
fed on S.M.A. or Lactogen, American prepared baby foods, 
the cost was $26.00 a month. Whereas these same babies 
could be cared for equally well on soy bean milk, at a cost of 
$5.00 a month.” Address: M.D., International Nutrition Lab. 
[Mt. Vernon, Ohio].

2890. Schmitt, R.P. 1940. The versatile soy bean: Food 
of a thousand uses. Nature’s Path to Health (Melbourne, 
Australia). Aug. p. 5-6.
• Summary: “Before 1935, the soy bean was an insignifi cant 
factor in the health food store. Since then, however, its 
increase in popularity has been phenomenal, with the result 
that it is now one of the major sellers in the fi eld. One reason 
for this growth is the soy bean’s versatility: from it are 
produced fl our, milk and cheese, bread, crackers, cereals, 
meat substitutes, candies and canned soybeans to be served 
as a vegetable. Almost no other item of food can claim such 
diversifi cation of products. And the ways of preparing it are 
infi nite...” It is also a good source of protein, vitamins, and 

minerals, and its low starch content makes it valuable in 
diabetic diets. It is easy to digest, “is not gas-forming, and 
does not encourage the growth of putrefactive bacteria in 
the intestinal tract, as do other high protein foods. On the 
contrary, it builds up acidophilus bacteria, which combat 
putrefaction in the digestive system.
 “Then, too, it is alkaline in action: it has 20 times the 
alkalinity of cow’s milk, and fi ve times that of citrus fruits... 
Yet it one of the most economical foods.” Address: Penna 
Soya Products [Williamsport, Pennsylvania], USA.

2891. Thornton, M.H.; Kraybill, H.R.; Mitchell, J.H., Jr. 
1940. Sterol glucosides from expressed soybean oil. J. of the 
American Chemical Society 62(8):2006-08. Aug. [12 ref]
• Summary: Sterol glucosides occur to an appreciable extent 
in commercial expeller soybean oil. They were removed 
by adsorption methods and were obtained by acetone 
extraction of the adsorbed material. A sugar obtained from 
the glucosides was identifi ed as d-glucose. “The sterols 
obtained by hydrolysis of the glucosides are very similar to 
the uncombined sterols of the oil and consist of a mixture 
of sterols in which stigmasterol occurs to the extent of 
approximately 24%.” Address: Indiana (Purdue) Agric. Exp. 
Station, Lafayette, Indiana.

2892. Winter, Louis. 1940. Breuvage, engrais, tissu, peinture, 
farine... Voici l’incroyable “Soja!” [Beverage, fertilizer, 
textile, paint, fl our... Here is the incredible Soya!]. L’Ouest-
Eclair. Sept. 26. p. 1, 2. [Fre]
• Summary: In this period of restrictions, who would not 
think gladly of Soya? Thousands and thousands of infants 
have been raised on soymilk [infant formula]. Both soy fl our 
and soymilk are useful in cooking, in making pastry, and 
cheeses, and confections. It can also be used to make bread 
(for diabetics) and pasta.
 And that’s not all. Soya oil is edible after it is refi ned. 
And an infusion of soya can be used to make a nutritive 
coffee.
 The seed can be consumed green (as a vegetable), 
germinated (to make sprouts) or roasted. It can also be 
used to feed animals. To be continued. Address: Ingénieur 
Horticole, Directeur du Jardin de Plantes, Parcs et 
Promenades de la Ville de Rennes [in northwest France].

2893. Lindlahr, Victor H. 1940. You are what you eat. New 
York, NY: Natural Nutrition Society. 128 p. Sept. No index. 
27 cm.
• Summary: Victor H. Lindlahr is the son of Dr. Henry 
Lindlahr, founder and head of the Lindlahr Sanitarium in 
Chicago, Illinois. Dr. Henry Lindlahr, “who fi rst uttered the 
phrase, ‘You are what you eat.’... and was one of a handful 
of pioneers who alone thought or knew much about diet in its 
relation to the prevention and cure of illness.”
 This book contains a wealth of interesting information 
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on the history of nutrition. During 25 year “tenure of the 
Lindlahr Sanitarium, we used diet with excellent results in 
the treatment of more than 50,000 patients.” In 1929 Victor 
shifted from sanitarium work to radio broadcasting. A major 
goal is to eat a balanced vegetarian diet. On page 43 are the 
“Ten Commandments of eating.”
 Contents of Part II: Vitamin tables. Vegetables and fruits 
highest in vitamins. Caloric value of vegetables and fruits. 
Mineral tables. Vegetables and fruits highest in minerals. 
Food classes. Pot liquors and fruit juices. Dry yellow 
soybeans are listed among the best sources of vitamins 
B-1, and E, and the single best source of vitamin G. They 
are a rich source of the minerals calcium, and an excellent 
source of protein. Green soybeans are an excellent source 
of vitamins A, B-1, and G, a good source of the minerals 
calcium, phosphorus, iron, and a good source of protein (p. 
44-50).
 In Part III, the section on vegetables contains a 
subsection on beans (p. 81-87), which includes “Soybeans, 
green-shell. Health factors: “Practically a ‘life’ staple in 
Oriental countries where meat is scarce. Protein in the diet 
supplied by soybeans; contain all essential amino-acid 
constituents of animal proteins, and, in some instances, have 
twice the quantity. Soybeans used to replace all various 
products of the cow: meat, milk, butter, and cheese.
 “Soybean milk similar in appearance and properties to 
animal milk. By certain processes, some of protein may be 
precipitated from it, forming a gray-white curd. This protein 
comparable to casein (the protein of animal milk); has been 
commercialized in form of powder which may be used in 
special feeding cases.
 “Soybean oil more similar to butter in Vitamin A content 
than any other vegetable fat. Soybean fl our or meal mixed 
with its proper constituents not only can be made into 
various types of bread and confections, but is today used in 
invalid and infant dietetics.
 “Soybeans not so well known to Americans as they 
justly should be. Green-shell soybeans not readily available, 
although their cultivation is being encouraged.
 “Excellent source of Vitamin A, especially the varieties 
that are deepest green in color. Also excellent source of 
Vitamins B-1 and G. Can be relied upon as a good source of 
essential minerals, calcium, phosphorus and iron.
 “Alkaline-ash. Should not be used on soft diets unless 
puréed, as high in roughage. Comparatively high in calorie 
content, but only 6 to 12 per cent of their carbohydrate is 
available to the body. Starch makes up a very small part of 
total carbohydrate; hence soybeans may be used occasionally 
by reducers. Soybean meal is used in preparing breadstuffs 
suffi ciently reduced in starch content to be used by 
diabetics.” Also discusses: Selection and care. Preparation. 
Basic method of cooking. Similar information is given under 
“Soybeans, dried,” which are better known in the USA than 
green-shell soybeans.

 Chapter 2, titled “Different foods do different things,” 
contains one of the many interesting stories about the history 
of nutrition. “Hippocrates believed and taught that all foods 
served the same purpose, all contained a basic nourishment 
which he called the ‘universal aliment.’ Some foods, he 
taught, had more of the universal aliment than others, 
but insofar as a choice of foods was concerned, the only 
necessity was to eat enough foods containing the universal 
aliment, and all would be well.
 “For almost 2300 years, physicians and laymen believed 
implicitly in this idea... Hippocrates’ theory was accepted 
blindly, even by top-ranking scientists, until little more than a 
century ago. The few chemists who began to question it then 
were afraid to oppose authority and state their misgivings. 
Even when undeniable proof was fi nally presented that 
there was more than one kind of nourishment in foods, the 
great majority of physicians and scientists were unwilling 
to depart from the idea of Hippocrates. Those who believed 
that different foods have different purposes were called fools, 
fanatics, faddists and worse!”
 As recently as 30 years ago [1910] the universal aliment 
idea “was so ‘respectable’ that ‘rebels’ like my father, who 
challenged it, felt the full weight of scientifi c scorn.
 “The fi rst wedge was driven in Hippocrates’ theory a 
little over 150 years ago. In the late 1700’s, a brilliant French 
scientists named Antoine-Laurent Lavoisier proved that the 
food you eat is gently burned (oxidized) in your body with 
the help of oxygen contained in the air you breathe into your 
lungs. He proved that certain parts of foods provide the 
body heat. Lavoisier, and a colleague by the name of Pierre-
Simon Laplace, even developed a method by which the heat-
producing value of foods could be measured.
 “Later, an American by the name of Ben Thomson 
devised a unit of measurement for the heat which food 
produces in the body. This unit was called a calorie–the very 
same calorie that overweight people have been reckoning 
with ever since.”
 “Once the important role played by food in creating 
body heat was understood, scientifi c circles began to talk of 
a food’s value only in terms of its calorie content, its heat-
producing potentialities. The calorie became a tyrant; it was 
to rule most physicians and dietitians until the War of 1914.
 “Lard and butter, with approximately 250 calories per 
ounce, became premium foods. Carrots, spinach, onions and 
other vegetables which have a low calorie content, sank to 
uncharted depths in scientifi c esteem. Sugar (approximately 
120 calories per ounce) was a ‘wonderful’ food; ready-
to-eat cereals (120 calories per ounce) became the ‘fi nest 
nourishment’ anyone could partake of!”
 On the inside back cover is a description of many “Food 
& Health Guides” by the Lindlahrs. The back cover shows 
that in March 1941 this book was the No. 3 best seller 
nationwide in the category “General non-fi ction.”
 A portrait photo on the inside front cover shows Victor 
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Lindlahr. For the past 10 years he has been a lecturer on 
health and nutrition, with a radio program broadcast by 
stations nationwide. He is also the author of: The Guide to 
Balanced Health. Natural Way to Health. Eat and Reduce. 
Seven Day Reducing Diet. The Lindlahr Vitamin Cookbook. 
How to Win and Keep Health with Foods. Address: 
Editor, Journal of Living, 1819 Broadway, New York City. 
President, National Nutrition Society, Inc., New York.

2894. Nakamura, Mitsuo; Tomita, Sakan. 1940. Antioxygens 
of fatty oils, XVII-XIX. J. of the Society of Chemical 
Industry, Japan 43(9):271B-273B. Sept. Supplemental 
binding to Kogyo Kagaku Zasshi. See p. 245, bound in the 
back. [Eng]
• Summary: The mixed soybean phosphatides, and also 
their lecithin and kephalin fractions, were found to be weak 
antioxidants for soya bean oil.
 XVII–Action of unsaponifi able matters of soybean oil 
on the oxidation of soybean oil.
 XVIII–Action of soybean sterols on the oxidation of 
soybean oil.
 XIX–Action of soybean oil pigments and “inhibitol” 
fraction. Address: Dep. of Applied Chemistry, Faculty of 
Engineering, Tokyo Imperial Univ.

2895. Sprague, Paul E. 1940. Edible soy fl our in 1940. 
National Farm Chemurgic Council, Chemurgic Paper [No. 
49]. 15 p. Sept. [5 ref]
• Summary: Presented “at the Second Mid-American 
Chemurgic Conference September 16 and 17, 1940, 
Cleveland, Ohio.
 “Although the Chemurgic movement is concerned 
primarily with the adaptation of products of agriculture 
and forestry to the fabrication of articles other than food, a 
discussion here about edible soy fl our was not considered 
inappropriate because the product is highly processed and 
its future rests so completely on biological research and 
chemical engineering processes, because it occupies such a 
unique and yet little understood place in American nutrition, 
because of military aspects and because the fundamentals of 
the underlying problem of adequate and economic nutrition 
for the whole population cannot be over emphasized. The 
future role of soy fl our is tremendously important.
 “The terms ‘Soya Flour’, ‘Soy Flour’ and ‘Soybean 
Flour’ have not yet come to have a clearly accepted meaning 
as to the product they defi ne. In the light of recent knowledge 
about the food value of soybeans and their products, it has 
become necessary to reach a defi nition in order to proceed to 
discuss soy fl our with accuracy. I am not aware that anyone 
has tried to trace back into Oriental literature for early 
references to soybean fl our and such references, if found, 
would have little value for we know that they are shrouded in 
antiquity and would undoubtedly refer either to the product 
resulting from grinding the whole soybeans themselves 

or grinding the mealy residue remaining after expressing 
a part of the oil. Such fl ours would have a wide range of 
composition and a wider range of food values for human 
use. It is suffi cient to say that soybean fl our in one form or 
another has been known and used for centuries.
 “Two papers prepared by the Department of Agriculture 
several years ago provide as comprehensive and interesting 
source of data on these fl ours as is available in this country’s 
published literature. (1) These papers as well as earlier data 
tend to infer that all fi nely ground soybean products have 
been called fl our, such as ground whole soybeans, ground 
soybean oil meal, and ground products from which parts 
of the original bean are removed. Edible soy fl our as we 
produce it today is quite different from ground soybeans 
and from ground or sifted soybean oil meal fi nes, both 
chemically and nutritionally, and should not be subject to 
confusion with either.
 “Products termed soybean fl our were fi rst made and sold 
in this country by processors in Decatur, Illinois. The fi rst 
product designated as ‘Health Flour’ was sold in 1926. The 
early product was a fi ne powder obtained by sifting expeller 
process soybean oil meal. Continued improvements in the 
product from the standpoint of palatability, color, etc. were 
made as the bolted meal was not palatable. Around 1929 a 
process was developed and patented for disembittering the 
soybeans under vacuum which produced a palatable edible 
fl our light in color. About the same time an edible fl our 
of full fat content was produced in New Jersey based on 
English methods of processing. Improvements in processing 
have been continuously made and some of them patented 
so that today soy fl our and grits are nutritious palatable 
materials coming to the market in several grades based 
on differences in fi neness, processing and amount of oil 
contained.
 “Under the present Food, Drug and Cosmetic Act 
of 1938, Food Standards are now being reviewed and 
established by the Secretary of Agriculture. The Soy Flour 
Association has proposed the following standards for soy 
fl our and grits which should be promulgated in due course 
and which should for the fi rst time clearly establish the 
characteristics of any material offered for sale as soya or 
soy fl our and provide a better starting point for technical 
developments, nutritional control and improvements in the 
product and a well-founded terminology, which should fi nd 
acceptance on the part of all concerned.
 “Standards:
 “Soy fl our, high fat grade. The fi ne ground product 
obtained in the commercial processing of disembittered 
and dehulled soybeans. It shall, contain not more than 10% 
moisture, not more than 3% fi ber, and not less than 12% fat.
 “Soy fl our, low fat grade. The fi ne ground product 
obtained in the commercial processing of disembittered 
and dehulled soybeans. It shall contain not more than 10% 
moisture, not more than 3% fi ber, and not more than 12% fat.
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 “Soy grits, high fat grade. The coarse ground product 
obtained in the commercial processing of disembittered 
and dehulled soybeans. It shall contain not more than 10% 
moisture, not more than 3% fi ber, and not less than 12% fat.
 “Soy grits, low fat grade. The coarse ground product 
obtained in the commercial processing of disembittered 
and dehulled soybeans. It shall contain not more than 10% 
moisture, not more than 3% fi ber, and not more than 12% fat.
 “These defi nitions cover the four general types of soy 
fl our now produced commercially and are broad enough to 
permit full scope to the enterprise of individual processors 
in developing fl our brands of controlled special properties 
if such is desired and are suffi ciently exclusive to eliminate 
products produced primarily for animal food or fertilizer. 
Ultimately a standard may be required for soybean fl our 
which could be considered as fi nely ground whole soybeans, 
and soybean oil meal fl our, which could be considered fi nely 
ground soybean oil meal, should these products require 
standardization under the law.
 “The proposed standards for Soy fl our do not include 
chemical composition, except as to fats and fi ber, or 
nutritional defi nitions because the chemical composition will 
vary with the strain of beans used in processing and with 
the normal crop and sectional variations in the beans, and 
nutritional standards are too complicated to lend themselves 
to precise legal expression or practical administration. A 
typical analysis of one of the representative brands of soy 
fl our of each type as produced during 1940 is shown in the 
following table:”
 This table gives the moisture, protein, fi ber, ash, fat 
N.F.D. (Non-starchy) and calories per 100 gm for the 
following fi ve types of soy fl our and grits: (1) Full fat type. 
(2) Low fat type A. (3) Low fat type E. (4) Grits type A. (5) 
Grits type E.
 “These products are each processed under controlled 
conditions including the removal of bean hulls so as to 
render the contents of the bean meat palatable to human 
beings and the contained proteins, carbohydrates, and 
mineral components assimilable and digestible, along with 
retention of a light color. The full fat type generally contains 
all of the oil originally present in the bean meat. The low fat 
types are the result of partial or nearly complete removal of 
the oil either by expeller or by solvent process operations. 
Degermination may or may not be employed. Variations in 
the methods of control of processing can be made to produce 
large variations in the characteristics of the fl ours. They 
are ground to a fi neness such that 95% will pass 150 mesh 
screen for average use. Specialized uses may require varying 
fi neness and gradation of particle size. Grits correspond 
to the various types of fl our except are coarsely, not fi nely 
ground. Modern knowledge based on biological tests about 
the relation between temperature and time, moisture and 
solvents toward the digestibility and nutritive effi ciency 
of the soybean protein make it possible to produce with 

uniformity fl our having high protein digestibility (90% or 
better), and there is reason to feel that more is yet to be 
learned as nutritional research continues. Certain it is that 
close processing control is required.
 “In addition to the components shown in Table I should 
be mentioned the vitamin and lecithin content. So far as I 
am aware there is no published data on the vitamin content 
of soy fl our or grits as they are processed in this country 
now although the soybeans themselves are stated to have 
approximately 600 I.U. of Vitamin A, 1100 I.U. of Vitamin 
B, 1300 Gammas of Vitamin G (Ribofl avin) per pound and 
1.0 modifi ed Jukes-Lepkovsky unit of Chick Antidermatosis 
factor per pound. Traces of Vitamin D are also claimed to 
exist. It is safe to state that the manner of processing would 
affect the carry-over of Vitamin A and D appreciably, B1 
slightly, but would have little or no effect on the G or the 
Chick factor. Thus the principal vitamins present in fl our are 
ribofl avin (C) and thiamine chloride (B1)(5).
 “Lecithin is defi nitely present and frequently in 
substantial amounts in the form of lecithin as such or in 
combination with the soybean proteins. German literature 
states that one pound of soy fl our may contain as much 
lecithin as four to six eggs.
 “The ash content shows the fl our is exceptionally 
high in minerals–one of the richest of all human foods. 
The fl our contains such a large proportion of alkaline 
minerals including calcium and phosphorus that the ash 
is physiologically alkaline. The calcium content is high. 
The nitrogen free extract or carbohydrate content has been 
thoroughly studied and the startling fact is that this may 
be almost entirely free of starch and certainly less than 
2% starch at the most. This property has profound dietary 
signifi cance. Soy fl our and grits are non-starchy foods” 
(Continued). Address: Vice President, The Glidden Co., 
Cleveland, Ohio.

2896. Sprague, Paul E. 1940. Edible soy fl our in 1940 
(Continued–Document part II). National Farm Chemurgic 
Council, Chemurgic Paper [No. 49]. 15 p. Sept. [5 ref]
• Summary: (Continued): “Nutritional Status: So many and 
such startling and far reaching statements have been made 
about the food value of soybeans and soy fl our that they have 
in truth been injured by the exuberance of their friends. I 
will endeavor to comment on this on safe ground by making 
certain quotations from the Department of Agriculture’s 
publications.
 “’Soybean fl our properly prepared... is believed to retain 
practically the full food value of the original bean.’
 “’Soybean fl our may properly be considered as having 
protective food qualities because it is rich in essential 
minerals, rich in high quality protein, rich in fat, and rich 
in vitamins, and hence serious thought should be given to 
inclusion in the American diet.’
 “’Soy fl our is the richest in protein of all known foods 
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except dried egg white, even such concentrated animal 
foods as dried beef and cheese contain less protein.’ This 
high or full fat soy fl our is surpassed in fat only by various 
nuts, chocolate, cocoa, olives, cheese, certain cuts of meat, 
mackerel, young goose, and egg yolks.
 “’The most expensive food constituents are minerals, 
vitamins, proteins, and fats. Soybean fl our is rich in these 
and yet relatively cheap.’
 “’It contains a greater concentration of essential food 
elements so necessary for human consumption than any other 
common food.’
 “Here, then is a new American foodstuff that deserves 
emphasis on its merits. The point to remember is that these 
high food values, thanks to recent nutritional research 
and new controls of processing, are accompanied by high 
effi ciency or digestibility. As is well known by students 
of human nutrition, calcium is one of the elements that is 
usually defi cient in low cost diets. Under present economic 
and price conditions it is probable that millions of our people 
secure only the minimum amount of calcium necessary, not 
to mention vitamins and high quality proteins.
 “’Soy fl our is one of the cheapest sources of calcium 
known. 100 grams of calcium in soy fl our costs about 1/15 as 
much as it costs in wheat fl our and 1/3 as much as it costs in 
the form of milk.’
 “Soy fl our gives an appreciable alkaline reaction, while 
wheat fl our residue is slightly acid. Of all the legumes 
and grains, soy fl our has the greatest degree of alkalinity. 
Thorough study of the carbohydrates of soy fl our has been 
reported. Less than 2% is starch and the balance is effi ciently 
utilized as food. The nutritional status of soy fl our therefore 
is par excellent.
 “Since soy fl our is tops for protein content among all 
foods it will attract major attention as a source of this vital 
food component; then as a source of essential minerals; and 
then because it is almost entirely lacking in starch, which is 
the one element found in superabundance in the diet of 90% 
of our people. The Lecithin, a fat-like phosphorus bearing 
substance essential to all the vital organs and the nervous 
system of the human, and the fat is thrown in for good 
measure.
 “What is this protein we rate so highly? It would tax the 
time available to give even a broad outline of the biological 
factors involved so I will explain simply that protein is 
a generic name applied to a whole group of complex 
substances that are essential to human and animal life. They 
are found principally in animal fl esh and in the legumes 
of which soybeans are the richest. Digestion breaks down 
proteins into simpler substances called amino acids and these 
are carried in the blood stream to where they are needed 
for building and repairing the body. There are to date 22 of 
these amino acids known and ten of them must be supplied 
to sustain life–or are dietary essentials. They are the ‘stuff 
of life’ and nothing can replace them. Soy fl our protein is 

considered to supply all of the ten indispensable amino acids 
in varying amounts.
 “These few sentences portray the reason for the fact 
that millions of Oriental human beings have been sustained 
throughout the centuries on soybean food preparations and 
why intense interest exists about the future use of these 
products, of which soy fl our is the main type, in our own 
modern American diet.
 “Military Aspects: The unusual position of soy fl our 
and grits as a source of protein and other food values 
for a military diet is apparent. Soy fl our and grits ‘have 
everything’–palatability, high digestibility, concentrated 
form, low cost, easy storage, low transportation weight, 
stability, little or no spoilage risk, and no special treatment 
required for eating. I quote from the London Times of April 
23, 1940.
 “’Since the war began there have been frequent 
references in the Press to soybeans, mainly in relation to 
the Trans-Siberian railway transport of raw materials to 
Germany and the so-called ‘Nazi food pills.’ Few people 
noticing these references will have appreciated the extent 
to which Germany is now making use of the Soya and 
the importance of the part it plays both in the Nazi food 
economy and in the general economic structure of the Reich. 
The soya has become vitally important to Germany from the 
food, the economic, and the military standpoints.
 “’As for the food aspect, one of the greatest weaknesses 
of Germany is the relative lack of foodstuffs of animal origin 
(meat, milk, eggs). The Germans arc facing this weakness 
by developing from the soya a fl our called Edelsoja, which, 
because of its high content of good proteins (40 to 45 per 
cent) and of fats and carbohydrates, can completely replace 
meat or the other animal foodstuffs. This fl our is introduced 
in the traditional prepared foods and culinary dishes (soups, 
sausages, bread, biscuits, macaroni) in such a way that the 
taste is unimpaired, the protein content greatly increased, and 
through a daily arrangement of diet the individual receives, 
without reliance on meat, the minimum ration of proteins, 
fats, and mineral salts indispensible for human nutrition. 
The soy fl our is not an Ersatz, not a ‘food pill’ but a new and 
superior foodstuff with the experience of centuries in the Far 
East to confi rm its nutritive value. We cannot afford to smile 
indulgently on German efforts to develop its consumption.
 “’The lowest cost of the fl our is an added advantage. 
One pound costs only as much as 4 oz. to 5 oz. of meat, 
while nutritive value of that pound is equal to 2½ lbs. of 
meat. The fl our will keep for two or three years without 
turning rancid or otherwise deteriorating, and both it and the 
beans from which it is made are more easily transportable 
and storable than animal food.
 “’The fl our and prepared products are the ideal military 
foods and are now an established part of the German Army’s 
war-time diet. Not only are they suitable for men doing 
regular muscular work, but they are proved preventatives 
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against rheumatism and trench fever. With soya food 
preparations (German newspapers like the Frankfurter 
Zeitung have already openly drawn attention to the point) 
the German Army can advance in foreign territory without 
anxiety about food supplies. The German soldier can easily 
carry in his haversack a three-day ration, and reserves of 
these products can be transported at short notice. At the end 
of the Polish campaign Nazi offi cial circles were boasting 
in Berlin that without the soya it would not have been 
possible for the German Army to advance so quickly as it 
had done. There is every evidence that the preparations had 
been fully tested by the German Army in general training 
and manoeuvres before the war and that their Military use 
had been kept as far as possible a close secret till the Polish 
campaign.
 “This is the British version of the German strategy. 
There have in the past few weeks been some reports 
emanating from Berlin on this matter which when one reads 
them have the earmarks of being a verbose expansion of a 
few essential facts. These essential facts, as I deduce them 
from the translation of a story appearing in the newspaper 
Die Landware, published in Berlin, May 10, 1940, are:
 “(a) That German scientists have devised a method of 
milling and extracting the bitter substance from soybeans 
that produces a fl our of high protein, fat, minerals and 
carbohydrates, which they call ‘Full Soya Flour.’ This is 
nothing more or less than the high fat or full fat fl our as we 
process it here.
 “The Berlin reports point out that one pound of this fl our 
is equivalent in protein to 2½ pounds of beef, or 54 eggs, or 
nearly 8 quarts of whole milk. Why wouldn’t they develop 
its use as a nutritive?
 “(b) That the German Army’s preference for this is not 
only based on the nutritive values but because of its low 
water content and extraordinary keeping qualities.
 “(c) That it is being used in the army, fi rstly in the 
fi eld kitchens, secondly as an addition to other industrially 
produced foods, and thirdly for a new type of foodstuff. 
Soy fl our was used in the German Army fi eld kitchens 
even before the war. In September 1938 a collection of 
262 recipes for fi eld kitchens was issued by the military 
authorities in Berlin with particular reference to the ability 
to economize by the use of this fl our, pointing out that in the 
case of minced meat products there was a saving of 25% in 
the amount of meat previously required, that eggs could be 
very largely replaced by this fl our and that milk could be 
made from it by mixing with water that could totally replace 
cow’s milk. (The American Consulate General at Berlin is 
endeavoring to obtain a copy of the collection of fi eld recipes 
for the Department of Agriculture)” (Continued). Address: 
Vice President, The Glidden Co., Cleveland, Ohio.

2897. Sprague, Paul E. 1940. Edible soy fl our in 1940 
(Continued–Document part III). National Farm Chemurgic 

Council, Chemurgic Paper [No. 49]. 15 p. Sept. [5 ref]
• Summary: (Continued): “(d) That it is realized in their 
army circles that the work they have been doing in regard to 
utilizing soy fl our is not only important for the combat forces 
but is an example for civilian consumption thereof in times 
of peace.
 “(e) Part of the shortage of fats in Germany arises 
from the fact that there, as everywhere else, a large part of 
the total consumption is not due to actual essential human 
nutritive requirements but instead to the factors of taste and 
technique in preparing the foods. They point out that the 
utilization of fats by even distribution is as effective as much 
larger quantities less evenly distributed. The fat in full soy 
fl our is perfectly distributed and hence completely effective. 
Germany has for years been the largest European consumer 
of soybeans.”
 Note: This is the earliest English-language document 
seen (Jan. 2019) that uses the term “full soy fl our.”
 “I am glad to report that through the work of our Soy 
Flour Association our own military authorities are engaged 
in a critical study of these possibilities and surely soy fl our 
products should begin to take the place to which they are 
entitled in army and navy dietary. Among these are in hashes, 
stews, in bread and baked goods and in the concentrated 
soups, beverages and pellets for combat or invasion rations.
 “It is obvious that there is a tremendously important 
place for these products in connection with the feeding of 
starving populations or in connection with group feeding 
problems that result from catastrophic situations that cause a 
breakdown in all ordinary means of transport and require that 
concentrated foods be used regardless of past habits. It only 
remains to get this fact imbedded in the public mind.
 “Present Uses and Consumption: The consumption of 
edible soy fl our and grits in the United States has remained 
around 25 million pounds annually for the past few years. 
This is equivalent to approximately 650,000 bushels of beans 
per year.
 “The uses which have thus far been developed on a 
commercial scale for edible soy fl our may be described as 
follows:
 “A. In the Confectionary Industry: Soy fl our is used 
here as a constituent of fudge, caramel, kisses, and crunch 
type candies, and is used in percentages of from 3 to 10%. 
The reason for its use lies in the fact that it aids in better 
emulsifi cation of the fats used in the manufacture of candy 
and tends to prevent drying out of the fi nished candy.
 “B. Dietary Foods: The specifi c nutritional 
characteristics described previously account for the wide 
variety of dietary foods built on soy fl our. The low starch 
content makes it an ideal ingredient of food for diabetics, 
or for those allergic to starch, or those affected with the 
tendency toward acidosis that results from a wheat fl our or a 
high starch ration. Certain types of infant foods are derived 
from soy fl our for the same reasons. Countless brands of 
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dietary and diabetic food fl ours are on the market at a wide 
range of special prices. Those interested in the use of soy 
fl our for this purpose can secure details, sample recipes, 
both from publications of the Department of Agriculture and 
from the manufacturers and merchandisers of these health 
fl ours and health food combinations or from the Soy Flour 
Association.
 “C. Brewing Industry: Considerable work has been 
done in demonstrating the effectiveness of soy fl our as a 
foam stabilizer in the manufacture of beer. There are various 
technical and commercial aspects to this and the usage for 
this purpose has so far been quite limited.
 “D. Baking Industry: (1) In sweet goods, cakes, pie 
dough, doughnuts, and so forth, soy fl our is being used 
in various percentages running from 3 to 7%. The main 
purpose of this use is to produce baked goods having 
better distribution of the shortening used and also to retain 
freshness for a longer time due to slowing up of the drying 
out process which normally occurs in all goods of this type.
 “2. Macaroni, noodles, and Spaghetti. Various 
percentages of soy fl our are being used successfully in these 
items and the makers are generally favorable to its use under 
option or labeled standards.
 “3. Bread and Rolls. A great deal of work has been done 
in the adaptation of soy fl our to bread mixtures both with 
wheat fl our and other components. A well risen bread can 
be made with as much as 20% soy fl our mixed with wheat 
fl our and such bread contains 40 more protein and 15% more 
of the salt free minerals than are found in the white wheat 
bread. Such bread is also characterized by a decrease in the 
carbohydrates of around 17%. Since soy fl our contains 12 
times as much calcium as wheat fl our, the amount of calcium 
in 20% soy fl our bread is more than 50% greater than it is 
in the standard white bread. Some time ago the Bureau of 
Chemistry, Department of Agriculture, found as a result of 
biological experiments that a soy breed containing 25 soy 
fl our contained proteins and water soluble vitamins adequate 
for normal growth and that the protein from such bread was 
2 to 3 times more digestible than that from ordinary white 
bread. Regardless of those facts however very little soy fl our 
is used at this time in bread except in isolated spots and that 
which is used is employed primarily for the purpose of the 
moisture retaining effect that it imparts. Three to fi ve percent 
in bread apparently is suffi cient to make it possible to retain 
freshness in a loaf for one day longer than can be obtained 
without the admixture of soy fl our. The reasons for failure 
of the baking industry to use more soy fl our are considered 
to be economic and for lack of consumer acceptance or 
demand.
 “4. Muffi ns, biscuits, griddle cakes, waffl es. Soy fl our is 
capable of admixture with wheat fl our or other ingredients in 
goods of this kind over quite a range of quantity.
 “Use in Meat Packing Industry:
 “A. Sausage: Soy fl our has found a substantial use in 

the manufacture of sausage. Its legitimate function in meat 
sausage has been to serve as a binding agent rather than as 
a fi lling agent or as a substitute for meat or as a means of 
cheapening the sausage due to its ability to increase the water 
content thereof.
 “Since much of the controversy about soy fl our usage 
in meat products centers around sausage, I will go into this 
subject briefl y. Most sausage is prepared using some cereal 
substance as a binding agent. These substances may be corn 
fl our, wheat fl our, skim milk powder or tapioca fl our, potato 
fl our, etc. All sausage however does not contain an added 
binder. Sausage can be made without the use of binders if 
good lean meats together with bull meat emulsion are used. 
Because of the high cost of these cuts of meat, cheaper cuts 
of meat which have good nutritional value have to be used. 
In those cases it is necessary that a binder be incorporated 
so that the ground particles will keep in good shape so 
that when the product is chewed it does not crumble in 
the mouth. Binders tend to retain the moisture within the 
sausage and give a nice juicy appearance. Many sausage 
manufacturers claim the use of a binder means a cheaper 
product which has frequently been true because instead of 
using the proper cereals or soy fl our as binding agents they 
have been used as fi llers and they have been used excessively 
in several cases. This has produced antagonism and objection 
from a section of the meat packing industry. This will be 
discussed later in this paper.
 “The members of the Soy Flour Association are today 
promoting the use of soy fl our for sausage on the basis of 
a defi nite policy of not recommending it as a substitute for 
meat but rather to recommend it as a binder for use to the 
extent of 3% in the sausage, the same as is allowable in 
respect to the use of any other cereal or binding agent.
 “B. Meat Loaves or Special Labeled Loaves: Soy fl our 
is used in fair amounts in products similar to meat loaves 
and is also used to a certain extent in meat loaves and canned 
meat products, with proper labeling. The function performed 
in this use is that of an excellent binder similar to its function 
in sausage and of course it has a defi nite protein value.
 “Under the regulations of the Bureau of Animal 
Industry, soy fl our is not acceptable in loaves that are called 
meat loaves including those designations associated with 
a particular kind of meat such as veal loaf or pork loaf 
unless the addition of soy fl our is plainly and conspicuously 
declared on the label in connection with the name of the 
product. Soy Flour may be used in other than meat loaves 
or so-called meat loaves without any declaration. This 
may include loaves that are stuffed in casings and properly 
labeled.
 “C. Frankfurters and Bologna: Soy fl our is adapted for 
use in frankfurters and bologna in the same way and for the 
same reason as it is adapted for use in other meat products. In 
Government inspected meat packing plants no soy fl our may 
be used in any quantity whatsoever in products designated as 
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frankfurters or bologna. This restriction greatly reduces the 
amount of soy fl our that could be acceptably used in these 
product.
 “D. Stews, Soups, Hash, Chili Con Carne: Soy fl our 
fi nds an acceptable use and its use is permitted by the Bureau 
of Animal Industry in these products, and it may be used 
without label declaration therein provided the products are 
prepared with salt” (Continued). Address: Vice President, 
The Glidden Co., Cleveland, Ohio.

2898. Julian, Percy L.; Meyer, Edwin W.; Krause, Norman 
C. Assignors to The Glidden Company (Cleveland, Ohio). 
1940. Recovery of sterols. U.S. Patent 2,218,971. Oct. 22. 3 
p. Application fi led 6 April 1939.
• Summary: “Soy bean oil contains an appreciable though 
small amount of sterols consisting principally of stigmasterol 
(16-20%) and larger amounts of sitosterol (84-80%).” The 
main sterol in tall oil is sitosterol, and the main sterol in yeast 
is ergosterol. “Cholesterol is of animal origin and occurs in 
all animal tissues. These sterols occur in nature, partly in the 
free condition and partly esterifi ed with higher fatty acids.”
 “The usual methods of isolation involve subjecting 
the fatty fraction containing the sterols to a saponifi cation 
step with alkali, preferably an alcoholic alkali solution and 
extracting the unsaponifi able sterols with a solvent such as 
ether, trichloroethylene, etc. However considerable diffi culty 
is encountered in extracting the soap formed, and none of the 
known methods are suffi ciently simple and easy to enable 
the sterols to be manufactured commercially at a price low 
enough to encourage their use.”
 “According to the present invention the saponifi ed fatty 
materials containing the sterols are treated with quick lime. 
Water present in the mixture reacts with the quick lime, 
the heat produced resulting in converting additional water 
to steam The steam generated in situ in the soap causes a 
puffi ng of the soap, producing a porous granular mass which 
is easily extracted with relatively small amounts of solvent.” 
Two examples using soy bean oil are given.
 Note 1. Dr. Edwin Meyer says this patent paved the way 
for the fi rst commercial production of soy sterols.
 Note 2. This is the earliest document seen (Aug. 2020) 
that mentions Dr. Percy Julian in connection with soybeans 
or with sterols. However, the patent was fi led much earlier, 
in April 1939. Address: 1. Maywood, Illinois; 2-3. Chicago, 
Illinois.

2899. Smith, Allan K.; Handler, Philip; Mrgudich, J.N. 
1940. The reaction of formaldehyde with amino acids: x-ray 
diffraction patterns. J. of Physical Chemistry 44(7):874-80. 
Oct. [15 ref]
• Summary: “Soybean protein plastic materials” are 
mentioned on p. 875. Address: 1-2. U.S. Regional Soybean 
Industrial Products Lab.; 2. William A. Noyes Chemical 
Lab., Univ. of Illinois: All: Urbana, Illinois.

2900. Swaminathan, M. 1940. A chemical test for vitamin 
B-6 in foods. Indian J. of Medical Research 28(2):427-39. 
Oct. [23 ref]
• Summary: The vitamin B-6 content of 22 foods was 
determined. The three richest sources were found to be 
dried brewer’s yeast, rice polishings, and sheep liver, in that 
order. Cereals and pulses were found to be fairly rich, while 
vegetables were poor sources of the vitamin. The vitamin 
B-6 content of soya bean was found to be, on average using 
three chemical tests, 8.6 micrograms per gram. Address: 
Nutrition Research Laboratories, I.R.F.A., Coonoor, South 
India.

2901. Meeker, Dorothy R.; Kesten, H.D. 1940. Experimental 
atherosclerosis and high protein diets. Proceedings of the 
Society for Experimental Biology and Medicine 45(2):543-
45. Nov. [5 ref]
• Summary: This study and its follow-up in 1941 were the 
fi rst to show conclusively that dietary proteins differ in their 
effects on plasma cholesterol levels in animals. Rabbits fed 
casein (animal protein) developed severe atherosclerosis 
of the aorta, whereas rabbits fed soybean fl our (vegetable 
protein) remained healthy and were protected against 
atherosclerosis. Address: Dep. of Pathology, College of 
Physicians & Surgeons, Columbia Univ., New York City.

2902. Philippine J. of Science. 1940. Book review: 
Soybeans: The Wonder Food! A Brief Treatise on Modern 
Nutrition. 73(3):370. Nov. [1 ref]
• Summary: “Dr. Charles E. Fearn, who wrote the foreword, 
considers the appearance of this work of Dr. Ferri on the 
soybean and its nutritive value particularly opportune and 
desirable. The ceaseless effort of man to provide the world 
with suffi cient nutritious food occasionally brings out 
startling results.”

2903. Schubert, A.R.; Wells, J.G. 1940. The effect of 
replacing solvent-extracted soybean oil meal with soybeans 
in a low fat ration. Michigan Agricultural Experiment 
Station, Quarterly Bulletin 23(2):72-73. Nov. [2 ref]
• Summary: Table 2 shows “that the change from a 
concentrate containing 1.3 per cent fat to one containing 
4.75 per cent fat did not affect milk, fat or the 4 per cent fat-
corrected milk of the cows in group I.”

2904. Walster, H.L. 1940. Soybean oil and soybean protein. 
North Dakota Agricultural Experiment Station, Bimonthly 
Bulletin 3(2):5-7. Nov.
• Summary: “Prospective North Dakota producers of 
soybeans are advised to send for a copy of Agronomy 
Mimeo. Circ. 67 entitled ‘Soybeans–Have they a place 
in North Dakota?’ by T.E. Stoa, Agronomist. This short 
circular discusses the place of the crop and furnishes cultural 
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directions...
 “The Department of Agronomy of the North Dakota 
Agricultural Experiment Station has conducted variety 
trials* on soybeans since 1921. (Footnote: *The fi eld trials 
at Fargo were conducted under the supervision of T.E. 
Stoa, Agronomist.) Samples of the beans from the crops of 
1936, 1937, and 1938 were analyzed by the Department of 
Agricultural Chemistry.”
 A table shows the yield in bushels/acre for 5 varieties 
(M-202, Monsoy, Wisconsin Black, Habaro, and Manchu 
[early strain]) tested from 1936-39, the percentage of crude 
protein and oil (ether extract), and the iodine number (Wijs) 
for each variety. The highest yield obtained from any variety 
during the tests was from Wisconsin Black, 17.8 bu/acre. 
Minsoy was generally considered the best variety; its average 
yield was 12.7 bu/acre and its high was 17.4 bu/acre. Its 
iodine number averaged 130.5.
 “Soybean oil has a much lower drying power than 
linseed oil hence its iodine number, which is a measure of 
the drying power, runs low. G.S. Jamieson (1934) states that 
soybean oil has an iodine umber ranging from 124 to 128. 
The North Dakota samples from the crops of 1936-1938 
ranged in iodine number from 129.4 to 142.2. The iodine 
number of fl ax seed ranges from 160 to 180.” Address: 
Director of the Station, Fargo, North Dakota.

2905. Winter, L. 1940. Le soja: Les applications industrielles 
de cette graine bienfaisante varient à l’infi ni (Suite) [The 
soybean: The industrial applications of this benefi cial seed 
are basically infi nite (Continued)]. L’Ouest-Eclair. Dec. 16. 
p. 5. [Fre]
• Summary: “The importance of soybeans (le soja) lies 
above all in their numerous industrial uses in a wide 
variety of fi elds. Unfortunately, since we must cover many 
other important subjects in this weekly column, we can 
only provide a simple list here of the soybean’s countless 
applications.
 “At the beginning of this study, we looked at the 
considerable factories built in Asia, Europe, and particularly 
the United States, to process soybeans in all their forms. We 
will therefore not cover that again.
 “The material used is immensely important, and simply 
from this perspective, soybeans are responsible for great 
prosperity. It is unnecessary to describe all of the machines 
used to extract oil, plant-based milk (lait végétal), lecithin, 
and their transformation into food materials, fertilizers and 
industrial products. One example suffi ciently illustrates 
the importance of the soybean-processing factories: the 
Ford Factory, in the United States, was specially designed 
to process 50,000 tons of soybean seeds (graines de soja) 
annually–produced on over 20,000 hectares–employing over 
8,000 workers. The company needs casein, lecithin, etc., to 
equip its cars: almost 30 liters of soy oil are required per car!
 “Now, here is a cursory list of the industrial uses for 

soybeans:
 “(1) Use of the stalks: The stalks serve as fuel or to 
produce Furfural, which is used to refi ne lubricating oils, 
vulcanize rubber or manufacture insecticides.
 “(2) Seeds: After the seeds are cleaned, the remaining 
straw and residue contain a type of cellulose popular for 
manufacturing artifi cial silk.
 “(3) Flour: The fl our is used in the automobile industry 
in rubber tires, along with window frames, sheets, door 
handles, horns, lights, etc.
 “(4) Plant-based milk or casein: Its uses are extremely 
varied and often unexpected.
 “In paint: Exterior and interior walls, primarily in damp 
rooms, cellars and especially walls coated in lime plaster.
 “This casein is used to produce the glues applied to 
wood veneer, including those used in car bodies and plane 
construction.
 “In the paper industry, it is used to glue together paper 
and cardboard. It is also used in metallized papers and 
photo paper. “Its adhesive properties make it popular [as an 
adjuvant] in insecticide and anti-fungal products.
 “As a high-quality binder, it is used to make cores, coal 
blocks, corks from cork powder, or to combine straw and 
peat to produce thermal insulation. It is also found in grafting 
putty, and in other coating materials used for tree healing; the 
binder causes these coatings to crack less easily.
 “Soybean casein is also used to manufacture galalith for 
mild, milky and scented soaps, waterproof hemp and jute 
bags, manufacture artifi cial textiles, etc.
 “(5) Lecithin: We have previously seen that due 
to its antioxidant properties, lecithin has been used to 
preserve organic materials, particularly butter, margarine 
and vegetable fats. This antioxidant also has industrial 
applications, particularly in the leather and rubber industries, 
where it prevents aging, as it maintains their fl exibility and 
waterproofi ng while improving the lubricant properties of the 
other oils.
 “Lecithin is also used to overspray and dye textile fi bers, 
to manufacture artifi cial silk, as an emulsifi er, etc.
 “Finally, its lubricant properties, vitamins and hormones 
are broadly used to produce beauty products, luxury soaps 
and cosmetics, to nourish skin, hair and even prevent hair 
loss!
 “(6) Oil: Soybean oil is commonly employed in the 
soap industry due to its low wholesale cost. It can be used to 
produce soap that is liquid, soft, hard, powdered, translucent, 
waterproofi ng, crumbled for soap production, and soda- or 
sodium chloride-based detergents.
 “It is also used to make candles and plastic materials.
 “Soybean oil is almost unlimited in its uses. It is still 
burned for lighting and used as a substitute for fuel oil in the 
Middle East, and even in the United States, in spite of the 
trusts. Trucks and buses are starting to be equipped to use 
this oil. When will we get soybean oil motors in our cars?
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 That’s not all. This oil is suitable for manufacturing 
artifi cial rubbers, particularly for tires, or mixed with true 
rubber, which it makes more waterproof. It is also used in 
paint, since it is siccative, and very close to linseed oil (the 
latter is still of superior quality). Another application is in 
varnishes, in cellulosic coatings, lacquers and glosses.
 “It serves to waterproof paper, (les tisons), umbrellas, 
clothing, tarpaulins, and even cement, including reinforced 
cement, used for seawalls, thus preventing the reaction 
of reinforced cement to seawater. It also protects the iron 
reinforcements from rust. Naval constructions also use 
soybean oil in pilings, to waterproof piles in water or in 
damp areas, or to preserve wood exposed to the elements.
 “Here are some other uses, in no particular order: 
solvent in synthetic resins, mixed with linseed oil to produce 
linoleum, artifi cial leather, waxed canvas and clothing, 
artifi cial wools and silks, lithographic and printing inks, 
celluloid, pharmaceutical glycerin, but above all for the 
manufacture of explosives, disinfectants, insecticides, and to 
produce synthetic oils and gasoline, etc. (To be continued).” 
Translated by Elise Kruidenier of Seattle 2017/11/15. 
Address: Ingénieur Horticole, Directeur du Jardin de Plantes, 
Parcs et Promenades de la Ville de Rennes [in northwest 
France].

2906. Soybean Digest. 1940. Soybean fl our is one of man’s 
most effi cient food resources. Dec. p. 4-5.
• Summary: “This article is a condensation of a publication 
entitled ‘Soya Flour,’ written by J.A. Le Clerc [LeClerc] and 
L.H. Bailey and published by the Bureau of Agricultural 
Chemistry and Engineering of the United States Department 
of Agriculture. To the authors goes all credit for data 
contained in this story.”
 The article begins: “When judged by the amount of 
protein, minerals (especially calcium), vitamins and energy 
units contained, fl our made from soybeans from which the 
major portion of the oil has been extracted furnishes one of 
the cheapest sources of foods available to man.”
 “Experiments conducted by the Bureau of Economics of 
the U.S. Department of Agriculture and by home economics 
departments of agricultural colleges indicated that well-risen 
bread can be made with as much as 20-25% soya fl our mixed 
with wheat fl our... The soya fl our contains as much calcium 
as is found in wheat fl our. The amount of calcium in a 20% 
soya fl our bread is more than 50% greater than in white 
bread.”
 Tables show: (1) The average composition of the three 
main types of soya fl ours: (1.1) “Whole bean” fl our contains 
7.0% moisture, 21.1% fat, 2.3% fi bre, 41.6% protein... and 
1.10% lecithin. (1.2) Expeller fl our contains 7.7% moisture, 
7.3% fat, 3.0% fi bre, 47.5% protein... and 1.30% lecithin. 
(1.3) Solvent extracted fl our contains 7.0% moisture, 2.0% 
fat, 2.8% fi bre, 54.0% protein... and 0.0% lecithin. (2) 
Composition of the fl ours used in making bread, cakes, 

cookies, etc.: “Patent fl our, clear fl our, whole wheat fl our, 
soya fl our (whole bean), soya fl our (expeller), soya fl our 
(solvent).
 “The use of calcium-containing food such as soya fl our 
likewise improves the acid-base qualities of foods. Studies 
by Davidson of the Food Research Division of the Bureau 
of Home Economics show that the excess of base-forming 
elements over acid-forming elements in 100 g of soybean 
meal will neutralize approximately 26 cc of normal acid. 
In contrast the excess of acid-forming elements over base-
forming elements in 100 g of wheat fl our will neutralize 
about 7 cc of normal base. In other words, soya fl our gives 
an appreciable alkaline residue while wheat fl our is slightly 
acid.”
 “Soya fl our protein costs only 6% as much as meat 
protein and 7% as much as milk protein. At the same time it 
is more completely digestible than either.”
 Note 1. After an exhaustive search, we have not been 
able to fi nd the article cited in the 1st 5 lines of the Abstract 
above. Yet it must exist!
 Note 2. This is the earliest known mention of lecithin in 
Soybean Digest.

2907. Product Name:  Miller’s Whole Soya Bean Flour.
Manufacturer’s Name:  International Nutrition Laboratory.
Manufacturer’s Address:  Mt. Vernon, Ohio.
Date of Introduction:  1940.
New Product–Documentation:  International Nutrition 
Laboratory. 1940? “Miller’s Soy Bean Foods.” Undated 
12-page leafl et. 8. Miller’s Whole Soya Bean Flour: This 
fl our “is not made from oil extracted ‘bean cake,’ but fresh 
selected edible soya beans are ground to produce this rich 
golden fl our. Wheat fl our is classed among the acid foods 
while soya bean fl our is strongly alkaline... One part of Soya 
Flour will neutralize the acidity of four parts of wheat fl our.”
 USDA War Food Administration, Food Distribution 
Administration. Grain Products Branch. 1943. Dec. 
“Soya products distribution.” p. 5. International Nutrition 
Laboratory / Miller’s Soya Foods sells Whole Soybean Flour. 
“Distribution scattered throughout the United States by 
Health Stores.”
 Ad in leafl et titled “The Story of Milk from the Soya 
Bean,” by Harry W. Miller. 1944.

2908. Product Name:  Miller’s Giant Soya Beans. Renamed 
Miller’s Giant Select Soyabeans by 1948.
Manufacturer’s Name:  International Nutrition Laboratory.
Manufacturer’s Address:  P.O. Box 388, Mt. Vernon, Ohio.
Date of Introduction:  1940.
New Product–Documentation:  International Nutrition 
Laboratory. 1940? “Miller’s Soy Bean Foods.” Undated 
12-page leafl et. 10. Miller’s Giant Soya Beans: These soy 
beans are high in protein (43.18%) and low in fat (18.7%). 
“Miller’s soy beans are processed so that the nutlike fl avor 
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is brought out and they are rendered entirely digestible. 
The eating of the soy bean creates an alkaline reserve so 
necessary for the healthful functioning of the body.”
 Soybean Blue Book. 1948. p. 82. Not clear whether 
these are whole dry or green soybeans.

2909. Izvlechenie ot iszledvaneto varhu prilojenieto na 
soevoto brashno pri hraneneto na pelenacheto s osoben 
ogled na deistvieto mu varhu hranosmilatelnite funktsii 
[Investigation on the use of the soy fl our for infant feeding 
and especially its action on the gastro-intestinal functions 
(Abstract)]. 1940. Sofi a, Bulgaria: SOEKS (Soya Export 
Publisher). 35 p. [Bul]*
• Summary: Rosen L. Paskalev (1986) notes: SOEKS is 
the name of the new Bulgarian-German soybean export 
company. See: Balgaria Aktsionerno Drujestvo (1933). This 
is a Bulgarian abstract of a study performed at the Clinical 
Institute of Pediatrics, Univ. of Bologna, Italy. The work 
was done by Profs. Pinkerle, Pacioli, and Mengoli. Address: 
Bulgaria.

2910. Leong, P.C. 1940. Nicotinic acid content of foods. J. of 
the Malaya Branch of the British Medical Association 4:261. 
*
• Summary: The value for nicotinic acid in soy beans was 
found to be 1.2 mg/100 gm.

2911. Senbon, S. 1940. Anwendung des Bazillus natto zur 
Therapie gegen Tricophytia [Utilization of Bacillus natto as 
therapy against tricophytia]. Medical J. of Taiwan 39:14-17. 
[Ger]*
• Summary: Bacillus natto were found to have a benefi cial 
effect in treating human infections caused by two species of 
trichophytia.

2912. Carqué, Otto. 1940. Vital facts about foods: A guide 
to health and longevity with 200 wholesome recipes and 
menus and 250 complete analyses of foods. 4th ed. Glendale, 
California: Natural Brands, Inc. 239 p. 23 cm. Revisions and 
supplements by Mrs. Lillian R. Carqué. [20+* ref]
• Summary: This manual of food reform discusses the 
importance of a simple vegetarian diet, fresh air, pure water, 
exercise, and rest. Also discusses acid and alkaline foods, the 
treatment of disease, and food preparation. The author lived 
1867-1935.
 The nutritional value of soy beans is discussed briefl y on 
pages 113, 145, 153, 162, and 174. The section titled “The 
Soy Bean, a Remarkable Food” (p. 176-78) describes and 
discusses boiled soy beans, soy bean milk, tofu, soy sauce, 
and soy bean sprouts; recipes for Baked soy beans, Soy 
bean loaf, and Soy bean bread are given. The content of this 
section is slightly different from that of the 1933 edition.
 A table (p. 221) gives the average chemical composition 
of various legumes, including soy beans.

 Note: This enlarged 4th edition contains 239 pages, 
compared with 208 pages in the fi rst 3 editions. The type 
for the entire book appears to have been reset. Address: Los 
Angeles.

2913. Davis, Adelle. 1940. Optimum nutrition. London. 247 
p. *
Address: Los Angeles, California.

2914. Hilditch, T.P. 1940. The chemical constitution of 
natural fats. New York, NY: John Wiley & Sons. xiii + 554 
p. General index of subjects. Index of individual fats and 
waxes. Index of plant families. Index of individual fatty 
acids. Index of individual glycerides. 26 cm. 2nd ed. 1947. 
554 p. [1528* ref]
• Summary: One of the most important books in its fi eld. 
It is extremely detailed and well documented. Chapter 4, 
“The component acids of vegetable fats” (p. 134-223), for 
example, has 630 references at the end, including a reference 
for every value in every table.
 By this time in the history of research on the chemical 
constitution of oils and fats, the terminology has become 
so complex that a well-educated layman who is not a 
specialist in this fi eld will be unable to understand the basic 
vocabulary.
 “Soya oil” is discussed on the following pages: p. 13 
(hexadecenoic acid is found in very small proportions in 
various seed oils, incl. soya bean. There are remarkable 
parallels between fat types and evolution in the animal 
kingdom), p. 99-100 (infl uence of ingested fats, incl. from 
soya beans alone, on the composition of pig body fats. 
Excessive fat in the diet cannot be dealt with by an animal in 
the same way as the fat which its body normally produces), 
p. 120-22 (effect of soya bean cake added to the diet on the 
composition of milk fats), p. 163 (soya bean and saffl ower 
oils are sometimes classed as “drying” and sometimes as 
“semi-drying” types of oils. In non-drying oils, linoleic acid 
does not comprise more than 20% of the mixed fatty acids), 
p. 187-90 (focus on the component acids of groundnut and 
soya bean oils, incl. a 2-page table), p. 205-08 (component 
acids of seed phosphatides; lecithin), p. 228 (fractional 
distillation of brominated glycerides from liquid fats), p. 
238-39 (the general glyceride structure of seed fats in which 
oleic and linoleic acids are the chief component acids) 243-
44 (applications of the acetone crystallization procedure to 
solid and liquid fats; attempted separation of glycerides by 
the “molecular still”), p. 277-78 (the component glycerides 
of liquid soya bean oil), p. 298-99 (the component glycerides 
of land animal fats; infl uence of adding soya bean cake to 
the diet), 306-07 (effect of specifi c fatty oils in the diet on 
the composition of cow milk fats), 326-31 (the component 
glycerides of cow milk fats; infl uence of adding soya bean 
cake), p. 345 (comparison of the proportions of protein, 
fat, and phosphatide in the growing part of the plant with 
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that in the beans during the ripening period), p. 370-71 
(assimilation of fats by animals), p. 392-93, 412 (palmitic 
{n-hexadecanoic} acid is the characteristic saturated fatty 
acid of natural fats), p. 413-14 (11-octadecenoic {vaccenic} 
acid), p. 420-21 (cis-cis 9, 12 octadecadienoic acid or 
linoleic acid).
 Also discusses these seed oils: Almond, alfalfa, 
cottonseed, groundnut, hempseed, linseed, sesame. Address: 
D.Sc. (Lond.), F.R.S., F.R.I.C., Campbell Brown Prof. of 
Industrial Chemistry, Dep. of Industrial Chemistry, Univ. of 
Liverpool, England.

2915. International Review of Agriculture (International Inst. 
of Agriculture). 1940. Survey of the human nutrition problem 
under present conditions. 31(2):53T-69T. See p. 64T.
• Summary: Section III, “Proteins,” states (p. 64): “The 
‘Edelsoya’ is, however, a remarkable exception to this rule; 
one kilogram of its fl our contains 415 gr. of protein, 202 
gr. of fat and gives 4,606 calories, while one kilogram of 
meat gives 200 gr. of protein, 35 gr. of fat and 1200 calories. 
In view of its high protein and fat content, the ‘Edelsoya’ 
is therefore greatly superior to meat, although the latter is 
preferable because its proteins are more digestible.”
 Note: This is the earliest English-language document 
seen (March 2020) that mentions “Edelsoya,” a whole soy 
fl our.

2916. Kannegiesser, Max. 1940. Zur Frage der Verwendung 
von Sojabohnen in der Volksernaehrung [On the question 
of the use of the soybean in human nutrition]. Inaugural 
dissertation, Friedrich-Wilhelms-Universitaet, Berlin. 61 p. 
Also published in 1940 as a 63-page book, printed in Berlin 
by A. Frisch. [121 ref. Ger]
• Summary: This magnifi cent German thesis concerns the 
utilization of soybeans in the diet of the people / masses. 
Discusses various types of soy fl our, but promotes whole 
(full-fat) soy fl our that is stabilized and standardized. He 
discourages the use of defatted soy fl our. He compares the 
soyfoods (les aliments soyaïstes) of East Asia with those that 
are available in the Occident / West. His bibliography also 
cites more than 100 other authors. Address: From Zarizyno, 
Moscow.

2917. Lenkeit, W.; Schleinitz, M. von. 1940. 
Stoffwechselversuche an Ziegen mit einigen Futtermitteln 
und deren Einfl uss auf den Saeurebasenhaushalt [Metabolism 
experiments on goats using various feedstuffs and their 
infl uence on acid-base balance]. Journal fuer Landwirtschaft 
87(4):249-59. [14 ref. Ger]
• Summary: Goats were fed soybean oil meal 
(Sojabohnenschrot), which had been solvent extracted. 
Address: Inst. fuer Tierphysiologie und Tiernaehrung der 
Universitaet Goettingen.

2918. Mackay, Helen M.M. 1940. Soya bean fl our with 
dried milk: A cheap and effi cient substitute for breast milk. 
Archives of Disease in Childhood 15:1-26. Summarized in 
Soybean Digest, May 1941, p. 8. [45 ref]
• Summary: Research was conducted on 225 babies in 
London, but only 150 were available for the fi nal statistical 
comparison. Of these 150, 48 were fed yolac (a mixture 
of dried milk and Soyolk whole soya fl our), and 102 were 
controls, 49 of these latter getting iron-containing dried milk 
with cod-liver oil, and 53 the same dried milk and iron with 
vitamin D and no supplement of vitamin A. Over 75% of 
the children were under 3 months of age when fi rst seen. All 
children participated for at least 5 weeks, and the average 
time was 9 months.
 Note: This is the 3rd earliest document seen (Aug. 2013) 
that contains the word “soymilk,” spelled as one word (see 
pages 2 and 8). Address: M.D., F.R.C.P., Member of the 
Staff of the Medical Research Council, and Physician to the 
Queen’s Hospital for Children, London.

2919. Mariposa. 1940. Hollywood glamour cook book. 
Miami, Florida: Glamour Publications. Distributed by M. 
Barrows & Co. xviii + 427 p. Portrait. No index. 21 x 16 cm. 
[3 ref]
• Summary: The author presents herself as a glamour girl, 
who lives in Miami, Florida. She is “Your ‘Mystic Pot, with 
herbs and spice. I charm your meals and make them nice.” 
“Foreword: You must have wondered how the Movie Stars 
keep so glamorous, vivacious, young-looking and slender, 
they seem more like gods and goddesses than real people. No 
wonder they are fairly worshipped by the Movie Fans! This 
book will disclose to you the beauty secrets of the Movie 
Stars...” The key is a healthy diet and herbs.
 Recommended foods: Whole wheat and soy bean 
spaghetti, La Choy Soy Sauce and La Choy Molasses 
Sauce, Soy bean crackers, goat’s milk (not cow’s milk), all 
seafoods, fi sh, poultry, rabbit, venison, lamb, frogs’ legs. 
Foods to avoid: White bread, white fl our, white sugar, white 
rice, spaghetti etc, made of white fl our, beef, veal, pork, lard, 
suet, grease, sulphur dried fruits, table salt (“free running,” 
iodized, but “bag salt” is OK), most soda fountain drinks, 
“pop” or any drink put up with carbonated water, gassed, 
dyed, or faked foods. Soy-related: “Legumes” include soy 
beans (p. xi). Soy honey bread (with soy bean fl our and soy 
milk, p. 7). Soy honey rolls (p. 8). Soy corn sticks (with soy 
bean fl our, p. 22). Soy vegetable fl our sticks (p. 23). Soy 
waffl es (p. 24). Soy [pie] crust (p. 35-36). Soy short cake (p. 
52). To make soy bean milk and corn milk (from soy bean 
fl our, p. 78-79). Soy milk and carrot juice (p. 79). Soy bean 
coffee (p. 83). Coffee substitutes (incl. soy, p. 85). Canapes 
d’amour (with soy bean bread, p. 102). To cook Soy Sea 
Shells or Soy Macaroni (p. 122). Soy kidney pie (p. 132). 
Soy macaroni or spaghetti (with soy or Savita Sauce, p. 200). 
Soy beans–highlights (p. 213-14). Soy baked beans (p. 214). 
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Proteins (incl. soy, p. 386-87).
 Also discusses: Garbanza pie crust (p. 36, 212). Electric 
vegetable juicer (p. 68). Importance of alkaline diet (p. 
68-69, 238-39, 388-91). A table (p. 101), titled “Raw nut 
butters,” lists 12 types: “Peanut, butternut, lychees, almond, 
pecans, pignolia nut, pistachio nut, paradise nut, cocoanut, 
hazelnut, beechnuts, cashew, walnut, chestnut, Brazil nut, 
and sesame tahini. Note: These butters are sold at the fancy 
grocer’s or Health Food Stores.” Note: This is the earliest 
English-language document seen (Aug. 2017) that mentions 
“tahini” or “sesame tahini”–a smooth paste of sesame seeds. 
According to Webster’s Dictionary, the word “tahini” comes 
from the Turkish tâhin and was fi rst used in English in about 
1899.
 Carrot peanut butter canape (p. 101). Mock liverwurst. 
Vegetarian dinner party (p. 287).
 Glamour guide (p. 360-61). Planetary foods and menus 
(by astrological sign, p. 277-341). Tables showing the best 
food sources of various vitamins and minerals (p. 365-417).
 In the chapter titled “Snacks and Beverages” is a recipe 
(p. 76-77) for a Date and goat’s milk shake, which is “better 
than any soda treat” and which calls for use of an “electric 
blender.” The recipe for “Orange honey nanny shake” (p. 
77) states: “For a more frothy drink, whip with electric 
blender...” See recipe for soymilk made from soy fl our. 
Recommends buying foods and herbs in health food stores.
 In the section titled “Recognition and gratitude” (p. 392) 
near the end of the book, she thanks “Henry Lindlahr, M.D.,” 
“Otto Carqué, Mausert, M.D.,” and many other lesser-known 
people.
 Talk with Chef Akasha Richmond. 2004. June 5. Akasha 
has been able to fi nd out very little about the author of this 
book, who she thinks self-published it. Although she lives 
in Florida, she talks about “glamour girls” and Hollywood. 
Address: 1265 S.W. 11th St., Miami, Florida.

2920. Piedallu, André. 1940. Produisons du soja [Let’s 
produce soybeans]. Gouvernement General de l’Algerie. 
Direction de la Production Agricole. Documents et 
Renseignements Agricoles. Bulletin No. 19. 4 p. [Fre]
• Summary: Describes the basics of cultivation: Soil, culture, 
fertilization, sowing for forage or seeds, time of planting, 
harvest, threshing, yield (forage and seeds), composition 
of the seeds compared with wheat and beef. Products made 
from soybeans: Flour for diabetics, oil, lecithin, paints and 
varnishes, soymilk, tofu, artifi cial wool, soybean cake for 
feeds, soy sprouts, roasted soy coffee that is popular in 
Switzerland and Italy, soy oil mixed with hydrogenated 
fi sh oils is used in Germany to make margarines. Address: 
Pharmacien Lieutenant-Colonel, Docteur es-Sciences, 
Ingenieur Chimiste.

2921. Sherman, W.C. 1940. A comparison of the nutritive 
value of the protein of cowpeas and soybeans. Alabama 

Agricultural Experiment Station, Annual Report 51:25. For 
the year 1940.
• Summary: Soybeans contain much more protein than 
cowpeas (39% vs. 21%), and “the protein of soybeans is also 
superior in nutritional quality,” as measured by biological 
value. Raw and heated seeds of both kinds were fed to rats 
using both paired feeding and ad-libitum [eat as much as you 
like] methods. “With both methods of feeding, the soybeans 
showed a marked superiority over the cowpeas in terms of 
grams gain in weight per gram of protein consumed.. The 
biological value of protein and cowpeas was improved by 
heating as well as by the addition of the amino acid cystine.” 
Address: Auburn.

2922. Better Nutrition. 1940--. Serial/periodical. Established 
by Jack Schwartz.
• Summary: Murray, Frank; Tarr, Jon. 1984. More than 
one slingshot: How the health food industry is changing 
America. See p. 53-54. This magazine is now owned by 
Communication Channels, Inc. (CCI, Atlanta, Georgia), 
which, in turn, is owned by Argus Press, a division of British 
Electric Traction Co. of London, England. “Better Nutrition 
was started by Jack T. Schwartz in 1940 following service in 
World War II. Its most recent editors have been Dr. Maurice 
Shefferman; Anthony Lord... and Frank Murray, the current 
editor.”
 Talk with Helen Reiser, wife of Sam Reiser of Balanced 
Foods. 2006. April 10. This was a consumer magazine, 8½ 
by 11 inches in size, which was sold in bulk to health food 
stores, to be given free of charge to their consumers in order 
to educate them and inspire them to but that store’s products. 
Many stores had their name, address, and phone number 
printed in large letters in a blank rectangle near the bottom of 
the magazine’s cover.

2923. Funk, E.D., Jr. 1940? The story of the edible soybean. 
National Farm Chemurgic Council, Chemurgic Paper [No. 
23]. 3 p. Undated.
• Summary: “The use of soybeans as a highly valued 
human food dates back some 4800 years. Ancient Chinese 
literature lists many medicinal virtues which, strangely 
enough, modern research has substantiated to a large degree. 
The average person today has a very vague idea of the 
possibilities of the soybean as a human food and usually 
thinks of Chop Suey when the soybean is mentioned, which 
is a misconception.
 “The introduction of the soybean to our diet suffered 
a severe setback years ago when ordinary soybeans were 
poorly prepared and camoufl aged by various fl avors in an 
effort to force their acceptance. If time would permit I could 
tell you my personal experiences in trying many different 
dishes of the commercial soybean. There are many others 
here that have had similar experiences. In time of national 
emergency, for example, war or famine, such a program 
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might have gained more favorable acceptance. On the other 
hand, our markets today are well stocked the year around 
with fresh vegetables, fresh fruits, frozen foods of every 
description and our meat counters are overfl owing with all 
forms of fresh and prepared meats. Anything new desiring 
a place in the picture must battle for acceptance on its own 
merit, and mainly on the basis of palatability.
 “An increase in vegetarianism, should it assume sizable 
proportions, would affect our whole national economy. One 
acre will produce more vegetable food than animal products 
for human consumption. The trend today is decidedly toward 
popularizing the use of animal products with the attending 
use of more grain products and the utilization of more land 
per unit of human food consumed.
 “I am a confi rmed disciple of the soybean. It can supply 
a satisfactory protein to replace animal proteins in the human 
diet. In time of emergency, the soybean in the human diet 
may be of inestimable value. This has been well proven by 
its use in China.
 “Our present national agricultural policy has a place 
for the soybean–a very important place. The production 
of protein for use in supplementing the vast quantities 
of surplus cereals in this country today. This place does 
not work a hardship on other such supplements. Cotton 
production is lowered. Flax seed has always been imported. 
Increased acreages of soybeans tend to make us a more self-
suffi cient nation.
 “While I have the highest regard for the vegetable 
soybean as a human food, I look for its progress to be slow, 
for two reasons. First, it is practically a new fl avor that 
will be relatively slow to be accepted. Second, the trend of 
agriculture is not toward the intensive in supplying human 
food needs. The fi rst avenue of approach will, in my opinion, 
be through the home garden where the vegetable soybean 
has some points of superiority. It is resistant to diseases that 
attack lima and green beans. It comes on in the heat of the 
summer, a green, succulent food, at a time when other beans 
have about run their course and when peas are entirely out 
of the question. It compares favorably in yield per acre with 
other garden beans. I have purposely neglected to mention 
the value of the soybean for certain special diets. Such is 
the task of the physician and the trained dietician and are 
far beyond my scope. However, I do feel there are many 
possibilities to be worked out in this fi eld. I have tried to take 
an impartial view of the situation so far as soys for human 
food is concerned. I could go on and tell you of different 
edible varieties we now have, how to plant, cultivate, and 
harvest them. This is a matter of record published in bulletins 
which are available to you all.
 “I can become enthusiastic with but little 
encouragement. A more considered judgment leads me to 
feel I may be engaging in wishful thinking. A survey of the 
facts, as I weigh them one by one, leads me to the fi rm belief 
that the general acceptance of the soybean as a human food 

in this country lies several years in the future.” Address: 
Funk Bros. Seed Co., Bloomington, Illinois.

2924. International Nutrition Laboratory. 1940? Miller’s 
soy bean foods (Brochure). Mt. Vernon, Ohio: International 
Nutrition Laboratory. 12 panels. Each panel: 19 x 10 cm. 
Undated.
• Summary: A description (probably written by Dr. Harry W. 
Miller) of each of the following foods is given: 1. Miller’s 
Soya Lac: A liquid milk packed in 13 oz. and 30 oz cans. It 
is available in both natural and chocolate fl avors. 2. Miller’s 
Soy-A-Malt: A spray-dried powder available in both natural 
and chocolate fl avors, packed in 1-pound cans, which make 
1 gallon of “vegetable milk.” 3. Miller’s Soya Curd: “This 
delicate protein food is made by coagulating Miller’s Soya 
Lac with lactic acid and then blending this soft curd with 
tomato puree, pimento and Soya Sauce. It is a pleasing 
protein addition to salads, or for spreading crackers and 
sandwiches.”
 4. Miller’s Mien Jing: Wheat “gluten, or cereal protein, 
is the basic food element in Miller’s Mien Jing. Mien Jing is 
the Oriental name meaning processed gluten. A high protein 
wheat fl our is washed free of starch, and small slices of the 
remaining gluten are processed with fresh vegetables and 
soya sauce, making a highly nutritious food, quite meat-
like in taste. This gluten food was fi rst introduced into this 
country by us, and our Mien Jing, or gluten cutlets, has 
the genuine fl avors that have popularized this food in the 
Orient... It requires only a little cooking to make Mien Jing 
into many savory dishes, such as stews, croquettes, entrees, 
and also Oriental dishes such as Chow Mien and Chop 
Suey.”
 5. Miller’s Soya Sauce: “Produced in South China 
where the fi nest soya sauce is made, insuring a pure and 
highly concentrated product. It should be used in fl avoring 
all protein dishes where a meat-like fl avor is desired.” 6. 
Miller’s Soya Loaf: “Made from especially selected high 
protein edible soya beans, low in fat and carbohydrates. This 
food will be found to be a very pleasing entree that can be 
served as it comes from the can, or made into appetizing 
roasts, pot-pies, sandwiches, and other meat substitute 
dishes.”
 7. Miller’s Soya Spread: This canned product can 
facilitate the making of tasty and nutritious sandwiches. 8. 
Miller’s Whole Soya Bean Flour: This fl our “is not made 
from oil extracted ‘bean cake,’ but fresh selected edible soya 
beans are ground to produce this rich golden fl our. Wheat 
fl our is classed among the acid foods while soya bean fl our is 
strongly alkaline... One part of Soya Flour will neutralize the 
acidity of four parts of wheat fl our.” 9. Miller’s Green Soya 
Beans: These delicious canned green beans “are an abundant 
source of Vitamins A, B, and G, and a splendid source of 
calcium, phosphorus and iron... rich in protein, they can be 
served just as they come from the can. They make a splendid 
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addition to a vegetable salad. They combine well with many 
of the vegetables in cooking. Surprise your family and 
friends by serving this new food.
 10. Miller’s Giant Soya Beans: These soy beans are 
high in protein (43.18%) and low in fat (18.7%). “Miller’s 
soy beans are processed so that the nutlike fl avor is brought 
out and they are rendered entirely digestible. The eating of 
the soy bean creates an alkaline reserve so necessary for the 
healthful functioning of the body.” 11. Miller’s Soya Beans 
with Tomato Sauce: Edible soy beans are canned with tomato 
puree and malt. “This is truly a treat for the picnic lunch.”
 This brochure contains 8 recipes using Miller’s 
products. Three panels discuss the “Dietetic advantages of 
the soy bean;” across the bottom is written in large letters 
“Alkalinize with Miller’s Soy Bean Foods.” These panels 
note of the soya bean: “So highly does it stand in the list 
of foods from the vegetable kingdom that the International 
Nutrition Laboratory is devoting 95% of its effort to the 
output of foods made from the soya bean.” Edible Soy Beans 
are a remarkable food, a complete protein with adequate 
calcium for optimum metabolism, a ready alkalinizer, rich 
in Lecithin and Cephalin–the nerve foods, and “The only 
vegetable protein that is biologically able to substitute 
for animal protein... It is indeed unfortunate that so little 
interest has been aroused here in America in the culture of 
the so-called vegetable or edible type of soy beans... The 
International Nutrition Laboratory uses only these edible 
beans for canning and food manufacture.
 “This institution now located at Mount Vernon, Ohio, 
fi rst began its work in Shanghai, China, where extensive 
nutrition experiments were carried out in the feeding of 
infants, children and adults on soya milk. It operated a Soya 
Bean Dairy, providing daily milk distribution of plain and 
chocolate soya milk to thousands of persons. But as this 
plant was practically demolished during the recent war in 
the Orient, it was organized again in 1939 in Mount Vernon, 
Ohio as the International Nutrition Laboratory, and is 
producing from the edible soya bean all the valuable foods 
described in this folder.”
 Another panel describes the “Advantages of vegetable 
milk.” Large letters across the bottom state: “Alkalinize with 
Miller’s soy bean foods.”
 Note 1. This is the earliest document seen (April 2002) 
with the term “soy bean foods” in the title.
 Note 2. This is the earliest document seen (Aug. 2013) 
that uses the term “Soy Lac” to refer to a soymilk. Address: 
Mt. Vernon, Ohio.

2925. Milner, R.T. 1940? What the Regional Laboratory 
is fi nding out about soybeans. National Farm Chemurgic 
Council, Chemurgic Paper [No. 17]. 3 p. Undated.
• Summary: “The U.S. Regional Soybean Industrial Products 
Laboratory was established in July 1936. With allowance 
made for the time required to assemble equipment and 

personnel, research has been in progress for about 3 years. 
This is not a long interval of time in which to obtain tangible 
and far-reaching results by research, but some achievements 
may be reported here. In addition to these accomplishments 
it must be realized that some of the greatest services of 
the laboratory have been those which cannot be so easily 
stated and evaluated. Such intangible services have been the 
focusing of interest on soybean problems, the assistance and 
advice furnished to all those working on soy bean problems, 
and the use of the laboratory as a clearing house for both 
chemical and agronomic data.
 “The problems of the laboratory may be divided into 
two broad categories. One includes those projects the 
solutions of which will yield immediate and practical results 
in the form of increased use of soybeans and soybean 
products. The other problems involve long and careful 
research which now may appear to furnish information of 
academic importance only but which in the future may serve 
as the basis for even more important industrial uses.
 “Soybean oil is sometimes classed as a semi-drying 
oil, intermediate in properties between the oils with low 
iodine numbers used entirely for edible purposes and the 
high iodine number oils used in protective coatings. It is one 
of the few oils which can be used advantageously for both 
purposes. A practical problem on which the laboratory has 
been working is the extension of the uses of soybean oil in 
this latter fi eld. As a result of making and testing over 200 
paints, varnishes, and enamels, the laboratory has formulated 
varnishes of excellent durability which contain no other oil 
but soybean oil. This is convincing proof of the suitability 
of soybean oil for use in protective coatings. Information is 
available and will soon be published on these formulations. 
Data have been obtained on the resins, driers, and pigments 
which have proved to be best suited for use with soybean 
oil. Since the fi nal evaluation of protective coatings can be 
obtained only from exposure tests, a report cannot be made 
now on the two-year test on outside soybean oil paints. 
These paints are still in excellent condition, and the tests are 
being continued. Collaborative work between the Soybean 
Laboratory and such institutions as the National Bureau of 
Standards, other Government agencies, and the National 
Paint, Varnish, and Lacquer Association, should offer a basis 
for the broadening of paint specifi cations to widen the fi eld 
for soybean oil. The laboratory has placed paint samples 
on exposure at several points in this country as a result of 
collaboration with commercial companies. A collaborative 
study carried out with the Chicago Paint and Varnish 
Production Club has helped to acquaint varnish makers with 
soybean oil.
 “The laboratory has studied the dispersion of 
soybean protein in various aqueous solutions, and the 
data which have been published are available as a basis 
for commercial development in this fi eld. As a result of 
this work the laboratory has developed a suspension or 
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dispersion of soybean meal in formaldehyde solution which, 
upon evaporation of the water, yields a hardened protein 
possessing increased water resistance. This dispersion has 
been tested in commercial use as a leather fi nish in which 
its mildly acid character, increased water resistance, and 
fl exibility are of particular importance. It has also been 
used to produce from kraft paper a cheap laminated board 
possessing high strength and having a large potential outlet 
in the form of wallboard and similar building materials. The 
paper is impregnated with the dispersion, dried, and pressed 
between hot plates. The fi nished board contains about 35 per 
cent protein. If the two fl at surfaces of the board are faced 
with single sheets of paper impregnated with synthetic resin, 
only the edges need to be protected against water. Numerous 
other industrial applications of this dispersion are being 
studied. These include impregnation of various fi bers and use 
as an adhesive and paper size.
 “Members of the laboratory staff are serving on 
committees of the American Oil Chemists’ Society and 
the National Soybean Processors’ Association. The work 
carried out by these committees is of great importance to 
the soybean industry, since it is on their work that trade in 
soybeans and soybean products depends. These efforts are 
time-consuming and not spectacular. The large amount of 
research carried out by the laboratory for these committees 
is chiefl y analytical in character and can hardly be discussed 
here in detail, but the information obtained is available 
to all those interested. Investigations have been made on 
analytical methods, the relationship and signifi cance of 
various chemical tests, and the standards which can be set 
for raw materials and fi nished products. Limitations of 
time permit mention of only a few of the more theoretical 
problems. In connection with studies on the comparative 
stabilities of different soybean oil, a test has been developed 
which is relatively simple and which may be of use in 
supplementing present organoleptic tests. In its development, 
extensive studies of the spectral absorption curves of 
both crude and refi ned soybean oils have been made, and 
these have yielded much interesting information on the 
effect of processing procedure on the color of the oil. The 
green-colored beans which were harvested early last fall 
produced an oil containing increased amounts of color. A 
spectral absorption curve showed that this greenish crude oil 
contained somewhat larger amounts of chlorophyll than were 
found in crude oils from previous crops. Since this oil was 
normal in other respects, the processors were able to produce 
a satisfactory refi ned oil, and, as a result, undue penalties 
were not assessed against the growers.
 “Research is being carried out on the chemical 
modifi cations of soybean oil to enhance its drying properties. 
This program also includes the preparation of the glycerides 
of fatty acid fractions present in soybean oil in order that 
their properties may be studied. The study of the separation 
of fatty acids of soybean oil into fractions by such physical 

methods as high vacuum distillation and crystallization at 
low temperatures is being continued.
 “The reaction of aldehydes with protein is extremely 
important, but little understood. The laboratory is studying 
the simpler reaction of formaldehyde with single amino 
acids, and has found that X-ray pictures will show its 
progress. These pictures also reveal the nature of the changes 
occurring in the amino acids. Some of the acids lose their 
crystalline structure after reaction with formaldehyde, 
while the X-ray pattern of others remains essentially 
unchanged. Knowledge gained in this study should permit 
the modifi cation of protein structure by other reagents in 
addition to formaldehyde. The shape, size, and physical 
properties of soybean proteins are also being investigated 
by measurements of the dielectric constants of aqueous 
dispersions and by observations of the movement of colloidal 
protein particles in electric fi elds.
 “Agronomic work has been carried out for 4 growing 
seasons and analyses on over 1,800 samples have been 
completed. These results show the wide variations produced 
in the chemical composition by such factors as variety 
and climate. Soybean samples ranging in oil content from 
5 to 24 per cent and in iodine number from 102 to 150, 
have been analyzed. From this work varieties suited for 
particular locations are being selected and will eventually 
make their appearance as commercial beans. These varieties 
will possess the desirable chemical qualities of high oil and 
protein content as well as high yield and good agronomic 
characteristics. In the greenhouse, soybeans grown on fi ne 
quartz with nutrient solutions containing known amounts 
of the essential elements, potassium and phosphorus, have 
shown that the concentration of these elements in the seed 
is relatively unaffected by extreme changes in the nutrient 
solutions. Other greenhouse studies on plants grown under 
controlled temperature and humidity show that these factors 
play an important part in determining the iodine number of 
the oil.
 “The work discussed is only part of that being conducted 
at the Soybean Laboratory. If each of you could visit the 
laboratory and arrange to spend some time there, you 
could see in more detail the many problems studied and 
appreciate to a greater extent the fascination of the work and 
the unlimited commercial possibilities of this crop which 
has made such strides in the last few years.” Address: PhD, 
Regional Soybean Lab.

2926. Woker, G.; Bernhard, Paul. 1941. Chemische 
Nachweismethoden des Vitamin F (I) [Chemical methods for 
detecting vitamin F (I)]. Helvitica Chimica Acta 24(1):98-
117. Jan. 1. [Ger]*

2927. Beckel, A.C.; Earle, F.R. 1941. A study of the 
moisture in soybeans. Industrial and Engineering Chemistry, 
Analytical Edition 13(1):40-43. Jan. 15. [3 ref]
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• Summary: “The study of moisture in biological materials 
by oven methods has been attended by several diffi culties, 
among which were the probability of error due to loss or 
gain in weight during the process of cooling the sample, 
the considerable work involved in obtaining a series of 
determinations, and the unknown effect, on a series of 
determinations, caused by cooling the oven during the 
removal of samples. Through the development in the U.S. 
Regional Soybean Industrial Products Laboratory of the 
apparatus for the continual observation of changes in weight 
at oven temperatures (1), these diffi culties and others 
were eliminated so that a systematic study of the moisture 
relations of soybeans could be undertaken.
 “It seemed desirable for such a study to compare several 
types of oven determinations, several varieties of soybeans, 
a number of samples of the same variety having a range of 
protein content, a number of samples having a range of oil 
content, and a number of samples having different moisture 
contents.” Address: U.S. Regional Industrial Products Lab., 
Urbana, Illinois.

2928. Von Struve, A.W. 1941. The soybean crop in the 
United States. Science 93(2404):86-87. Jan. 24.
• Summary: According to the 1939 Census of Manufactures, 
47 U.S. fi rms were engaged primarily in the production 
of soybean oil, cake, and meal, worth $43.9 million, and 
employing 1,481 wage earners who drew wages amounting 
to $1,889,457 and to salaried personnel who drew $663,469 
in salaries. In 1937, only 26 fi rms were reported in this 
industry, making products worth $24.3 million.
 In 1909 the Census of Agriculture shows that only 
16,835 bushels of soybeans were produced in the USA. 
Cultivation was reported on 339 farms.
 Today soy bean oil is used primarily in shortening 
and oleomargarine. Census reports show that of the 369.7 
million pounds of soybean oil consumed in American 
factories during 1939, some 201.6 million pounds (54.5% 
of the total) were use in the manufacture of shortening and 
70.822 million pounds (19.2%) became an ingredient in 
oleomargarine.
 “The oil is also used in manufacturing candles, celluloid, 
core oil, disinfectants, electrical insulation, enamels, fuel, 
glycerin, insecticides, linoleum, lubricants, oilcloth, paints, 
printing ink, rubber substitutes, varnish, waterproof goods 
and food products such as butter substitutes, cooking oil, lard 
substitutes and salad oils and medicinal oil.
 “Lecithin is derived from soybean oil and is used as 
an emulsifi er and in the manufacture of candies, chocolate, 
cocoa, margarine, medicines and in dyeing of textiles. (Egg 
yolk was the chief source before.)
 “Dried soybean fl our is used in baked products, 
breakfast foods, candies, diabetic foods, health drinks, ice-
cream cones, ice-cream powder, infant foods, macaroni 
products and as fi ller in meat products.

 “Soy sauce and sprouts are produced from dried beans.” 
Vegetable casein is used in paints, size for paper, textile 
dressing, and waterproofi ng. “The fi rst record of the plant 
is in the writings of Emperor Shang Nung of China in 2838 
B.C.”
 Note: See comment in this journal (21 Feb. 1941, p. 
183-84) by L.C. Goodrich refuting this latter statement. 
Address: Bureau of the Census, Washington, DC.

2929. American Lecithin Co., Inc. 1941. Choline, its 
physiological importance. Soybean lecithin as a dietary 
source of choline; a review. Elmhurst, New York. 12 p. Jan. *
Address: Elmhurst, New York.

2930. Loma Linda University, School of Dietetics. 1941. 
Lesson outlines in nutrition & cookery. 1st ed. Loma Linda, 
California: Loma Linda University, School of Dietetics. 114 
p. Jan. 20 cm.
• Summary: Contains recipes, including soy-related recipes. 
At this time, the School of Dietetics was part of the College 
of Medical Evangelists. Address: Loma Linda, California.

2931. Cummins, Earl H. Assignor to The Curtiss 
Candy Company (Chicago, Illinois). 1941. Process of 
manufacturing albumin-like substance from protein rich 
vegetable material. U.S. Patent 2,232,052. Feb. 18. 4 p. 
Application fi led 4 June 1938.
• Summary: The preferred vegetable material is soya beans, 
especially “oil-free soya bean fl our...” The method involves 
proteolytic enzymes, preferably “yeast endotryptase.” 
Albumin, widely obtained from eggs, is used, for example, in 
making nougat centers for candy. Address: Chicago, Illinois.

2932. Chen, Tung-Tou; Wu, H.; Chang, C-Y. 1941. Further 
experiments with soybean diets. Chinese J. of Physiology 
16(1):91-96. Feb. [4 ref. Eng; chi]
• Summary: “Repeated attempts have been made in this 
laboratory to construct a vegetarian diet nutritionally 
comparable with our stock omnivorous diets. In the course 
of this endeavor we have experimented with many cereal-
legume-leaf diets in which the legume is soybean. None of 
these diets proved any better than our stock vegetarian diet 
(D 41A) which, as we have reported [Wu and Chen, 1929; 
Wan and Wu, 1935] is much inferior to our stock omnivorous 
diets.
 “Guy and Yeh [1938] in a recent survey of Peking diets 
have reported that the whole-cereal-soybean-cabbage-diet 
is excellent and is apparently adequate for normal growth, 
reproduction and lactation. The composition of this diet is 
similar to many of the cereal-legume-leaf diets which have 
been studied in our laboratory. Since their conclusion was 
based on casual observations on human beings without 
any control, it has seemed to us worthwhile to restudy 
the soybean diets with rats under controlled laboratory 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    1141

© Copyright Soyinfo Center 2021

conditions. Accordingly, a number of cereal-soybean-leaf 
diets were constructed with different cereals and different 
percentages of soybean, and the growth and reproductive 
performance of rats on these diets were studied. The results 
are here reported.”
 “Summary: Comparison has been made of the growth 
and reproductive performance of rats on our stock vegetarian 
diet (D 41A) and nine cereal-soybean diets so constructed as 
to simulate the Peking whole-cereal-soybean diet described 
by Guy and Yeh. None of these diets is signifi cantly better 
than our stock vegetarian diet.
 “The present fi nding lends no support to the belief that 
the mixed-fl our diet commonly used in Peking can afford 
optimum nutrition for human beings.” Address: Dep. of 
Biochemistry, Peiping Union Medical College, Peiping, 
China.

2933. Cheng, Libin T.; Li, H.C.; Lan, T.H. 1941. Biological 
values of soybean protein and mixed soybean-pork and 
soybean-egg proteins in human subjects. Chinese J. of 
Physiology 16(1):83-89. Feb. [8 ref. Eng; chi]
• Summary: Studied nitrogen balance on 3 human subjects 
and reported that the biological value of the protein in 
soya-bean curd (tofu) was 64%. Address: Departments 
of Biochemistry, National Central University College of 
Medicine, and West-China Union University College of 
Medicine, Chengtu.

2934. Food Industries. 1941. Fats & oils: Antioxidants in 
soybean oil (Abstract). 13(2):91. Feb.
• Summary: “Refi ned soybean oil is more sensitive to 
oxidation than the raw [crude] oil.”

2935. Jukes, Thomas H. 1941. The distribution of 
pantothenic acid in certain products of natural origin. J. of 
Nutrition 21(2):193-200. Feb. [10 ref]
• Summary: Pantothenic acid is a vitamin of the B complex. 
This report summarizes the results of biological assays of 
various feeds and foods by the chick method described by 
Jukes in 1937. While this method is cumbersome compared 
with microbiological methods, it is advantageous from the 
nutritional point of view in that it more closely parallels the 
conditions encountered during alimentation.
 Pantothenic acid was found in soybean feeds. Address: 
Div. of Poultry Husbandry, Univ. of California, Davis.

2936. Meeker, Dorothy R.; Kesten, Homer D. 1941. Effect of 
high protein diets on experimental atherosclerosis of rabbits. 
Archives of Pathology 31(2):147-62. Feb. [34 ref]
• Summary: A high protein diet containing soy fl our 
diminishes the incidence and degree of experimental 
sclerosis in rabbits fed cholesterol.
 Note: This is the earliest document seen (9 Jan. 2017) 
showing the antiatherogenic effect of dietary soy protein in 

animals compared with casein. Address: Dep. of Pathology, 
College of Physicians & Surgeons, Columbia Univ., New 
York.

2937. Roux, Charles. 1941. Le soja [The soybean]. Revue 
Internationale du Soja 1(1):4-20. Feb. [Fre]
• Summary: An introduction and overview. Contents: 
Introduction: Varieties, composition. Soybean cultivation. 
Feed, food, and industrial uses of soybeans.
 The author has recently discovered a way of making 
petroleum from soybeans (p. 18). Address: Directeur General 
de l’Association Technique Africaine.

2938. Staley Journal (Decatur, Illinois). 1941. Feed 
department bulletin tells advantages of soy fl our in diet. 
24(8):13-14. Feb.
• Summary: “Feed dealers in all parts of the country are 
showing an increasing interest in ‘News from the News’, 
a monthly bulletin which our feed sales department is 
publishing. The January, 1941, issue. No. 1 of Vol. 2, 
appeared in new dress and new size, and printed on letter 
press with a three color cover. The size has been changed to 
a six by nine page, and this, together with the new make-up, 
adds considerably to its attractiveness.
 “This publication, sloganed a Staley feed division 
service, contains articles written not only by Staley technical 
men. but others by government, state and various university 
authorities on crop conditions and feeding and nutrition 
problems. Feed dealers from all parts of the country have 
written praising its value.
 “Uses of Flour: Typical of its articles was the one used 
in January on soybean fl our. This article, written by J.A. 
LeClerc and L.H. Bailey for the Bureau of Agricultural 
Chemistry and Engineering of the U.S. Department of 
Agriculture, was condensed for the News. Because soy fl our 
is a subject in which there is a great deal of lay interest, parts 
of that article are being reprinted here:
 “When judged by the amount of protein, minerals 
(especially calcium), vitamins and energy units contained, 
fl our made from soybeans from which the major portion 
of the oil has been extracted furnishes one of the cheapest 
sources of foods available to man. It is also an excellent 
source of vitamin B, a fair source of vitamin G, and contains 
some vitamin A. The amount of calcium is 20 times greater 
than that in potatoes, 12 times that found in wheat fl our, fi ve 
times that found in eggs and about two times the amount 
present in liquid milk. Milk has always been regarded as the 
calcium food par excellence.
 “High in Protein: Flour made from soybeans processed 
by the solvent method runs as high as 54 per cent protein. 
That protein is of especially high quality. Less than 2 per 
cent starch is contained in the average soya fl our, whereas 
starch is the main constituent of cereal fl ours, in which as 
much as 60 per cent is found.
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 “Experiments conducted by the Bureau of Economics of 
the U.S. Department of Agriculture and by home economics 
departments of agricultural colleges indicate that well-risen 
bread can be made with as much as 20 to 25 per cent soya 
fl our mixed with wheat fl our. A 20 per cent mix contains 40 
per cent more protein and 150 per cent more of the salt-free 
minerals than are found in white breads.
 “The decrease in carbohydrates as a result of using 
20 per cent soya fl our and 80 per cent wheat fl our is 
approximately 17 per cent. The soya fl our contains twice 
as much calcium as is found in wheat fl our. The amount of 
calcium in a 20 per cent soya fl our bread is more than 50 per 
cent greater than in white bread.
 “Defi ciency of Calcium: As is well known by students 
of human nutrition, calcium is one of the elements that is 
most likely to be defi cient in the diets of the lower income 
groups. Hence a small addition of calcium to bread should be 
regarded with greatest favor. At present prices it is diffi cult 
for millions of our population to secure the minimum 
requisite of calcium, not to mention vitamins and high 
quality proteins. Soya fl our is one of the cheapest known 
sources of calcium. One hundred grams of soya fl our costs 
about 1/15 as much as it costs in wheat fl our and 1/3 as much 
as it costs in milk.
 “Johns and Fink of the Bureau of Chemistry of the 
U.S.D.A. found in their experiments with rats that soya bread 
made from 75 per cent wheat fl our and 25 per cent soya fl our 
contained a protein mixture and a suffi cient amount of water 
soluble vitamins to be adequate for normal growth without 
fortifi cation from outside sources. The protein from such 
bread was from two to three times as effi cient as that from 
ordinary white bread.
 “Soya fl our is receiving widespread use as a component 
of diabetic foods. This is due largely to the low starch 
content, running as low as 1/30 of the carbohydrates content 
of cereal fl ours which it will replace in the diet. The high 
content of lecithin also makes soya fl our a particularly 
valuable food, the phosphorus being an essential constituent 
of all the vital organs and nervous tissues of the body. 
Lecithin plays a favorable role in baking because it permits 
more even distribution of the fat or shortening used.
 “The possible potential use of soya fl our in United 
States is tremendous. Nearly 100 billion pounds of bread are 
baked each year by commercial bakers. An even larger total 
amount of bread is baked each year by housewives, railroad 
and steamboat companies, hotels and institutions. Over 500 
million pounds of macaroni are manufactured each year. 
The biscuit and cracker manufacturers use some 5 million 
barrels of fl our. Another 5 million barrels are used in making 
a self-rising and pancake fl our. Ten million barrels are used 
in the manufacture of sweet goods. For most all of these 
products as much as 20 per cent soya fl our could be used to 
advantage. The total potential usability of soya fl our on our 
present population basis is well over 15 million barrels.

 “Additional amounts of soya fl our can be used in the 
production of sausage, and in the brewing industry where 
it is used as a stabilizer. Even further use will be found in 
the production of soya milk, in soups, and in any number 
of other food products, some of which are already on the 
commercial market.
 “Soya fl our contains a greater concentration of the 
essential food elements so necessary for human nutrition 
than any other one common food. Further, it is practically 
free from starch, the one element that is found in abundance 
in the diet of masses of people. The high calcium content 
of soya fl our and the alkaline reaction of the ash are added 
reasons why soya fl our should be classed with the protective 
foods.
 “Soya fl our and wheat fl our are natural allies–not 
competitors. The use of the two fl ours together for most 
purposes will benefi t not only the consumer but also the 
miller, the baker and the farmer. Its use in such products as 
cakes, cookies, bread and other pastries will result in foods 
much richer in high quality protein, minerals and vitamins, 
and thus in bone and muscle building qualities. At the same 
time they will be low in carbohydrates–a very desirable 
feature from the standpoint of the average American diet.”

2939. Wilgus, H.S., Jr.; Gassner, F.X. 1941. Effect of 
soybean oil meal on avian reproduction. Proceedings of the 
Society for Experimental Biology and Medicine 46(2):290-
93. Feb. [7 ref]
• Summary: In studies of the iodine requirements of poultry 
a simple goitrogenic ration, which includes soybean oil 
meal, has been used at this Station. “The goitrogenic effect 
has been readily overcome by the addition of iodine to the 
ration. However, it was found that both production and 
reproduction on this ration were poor, even when suffi cient 
iodine was present to prevent goiter.” Address: Colorado 
State Agricultural College Exp. Station, Ft. Collins.

2940. Itallie, Philip H. van. 1941. Nutritionists consider 
lecithin fortifi cation. Food Field Reporter. March 3.
• Summary: “The possibilities of using substantial quantities 
of soybean lecithin in food products, over and above 
the rather negligible proportions which have been found 
valuable for their anti-oxidant and emulsifying properties, is 
foreshadowed by a review of the recent literature of choline, 
a quaternary ammonium base which distinguishes lecithin 
from other phosphatides. The review was prepared by Joseph 
Eichberg, president of the American Lecithin Company, 
Elmhurst, Long Island.
 While the review does not mention specifi c foods 
which should be fortifi ed with lecithin, the conclusion is 
inescapable that the incorporation of about 1% lecithin in 
foods such as bread, oils, shortening, oleomargarine, and 
other food staples low in natural lecithin content would 
benefi t American consumers.



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    1143

© Copyright Soyinfo Center 2021

 “While there is no clean cut evidence that choline 
defi ciency is widespread, an excellent case has been made 
for the indispensability of choline in the human diet.” In fact 
such authorities on vitamins as Gyorgy and Goldblatt have 
suggested that choline might be considered to be a member 
of the vitamin B complex.
 Laboratory research on animals has shown that choline 
defi ciencies produce severe symptoms such as fatty livers 
and hemorrhagic degeneration of the kidneys.
 A small portrait photo shows Joseph Eichberg.

2941. Flumerfelt, Walter. 1941. Soybean production: from a 
processor’s standpoint. National Farm Chemurgic Council, 
Chemurgic Paper No. 88. 4 p. March 28.
• Summary: Presented “at Seventh Annual Chemurgic 
Conference, Chicago, Illinois. March 28, 1941.
 “It was with sincere humility that I accepted the honor 
of discussing ‘Soybean Production from A Processor’s 
Standpoint.’ You will notice that the reference is singular. My 
remarks therefore are somewhat personal opinions, and are 
not necessarily a cross-section of the industry. Reviewing the 
high prices for 1940 crop soybeans, and the low returns from 
the meal and oil, I can assure you that most processors would 
hire a Blues Singer to recite their woes, instead of choosing 
an optimist like myself to discuss our problems with you.
 “Our nation is keyed to a fast tempo of defense these 
days, with fats and oils considered as vital commodities, and 
we processors feel that we have obligations as members of 
an essential industry. Soybean processors have spent millions 
of dollars in the last decade to equip some sixty-fi ve mills 
with crushing capacity of 80,000,000 bushels of soybeans 
annually. Of the nine billion pounds domestic fats and oils 
produced in the U.S. in 1940, about 6% (520 million pounds, 
or 8,525 tank cars) was crude soybean oil.
 “Now these processors are at a perplexing crossroad, 
because there has not been a single day since last October 
when the spread between cost of soybeans and returns from 
oil and meal permitted an operating profi t. Last summer 
an extended survey of the industry indicated that when all 
costs, including overhead and interest on investment, were 
included, a spread of approximately 20¢ per bushel was 
necessary.
 “Cash soybeans in Chicago have again passed the 
dollar mark, with oil demand good, but with only slight 
improvement in meal demand. Let’s take a defi nite date to 
illustrate–On March 18, 1941, Chicago soybeans were $1.05 
per bushel, oil was 6-1/4¢ per pound, and the top for sacked 
soybean oilmeal was $26.70 per ton Chicago. In order to 
make a milling margin, bulk meal should have sold at $29.00 
per ton, and to add the cost of bags at $2.00 per ton more 
would require sacked meal selling at $31.00 per ton. It is 
obvious that most rigid economies in these days of increased 
costs could not offset the $4.30 per ton loss between $31.00 
sound business and $26.70 actual market price.

 “The processor asks himself whether he should go 
ahead and produce the crude soybean oil so vitally essential 
as a wartime commodity, thus making a cash market for 
available soybeans, keeping his mill force intact, but hoping 
that meal outlets will improve, or should he shut down his 
mill and wait for prices of soybeans, meal, and oil to readjust 
themselves to a favorable milling basis.
 “With reasonably fi rm oil prices, the answer to 
satisfactory crushing today lies in lower-priced soybeans 
or higher-priced meal. No processor wants to beat down 
the cash returns to the farmer, who produces the soybeans 
that keep his mill running, so the answer lies in better 
merchandising of soybean oilmeal. Whereupon we meet the 
crux of the situation. The processors have failed to make 
every feed man and every feeder realize that soybean oilmeal 
is the best all around protein supplement he could use, and 
the farmers who raised the cash soybeans have failed to 
recognize that, until automobiles and buildings are made of 
plastics, the cake residue remaining after removal of surplus 
oil is meal which must be fed to the livestock on the farms 
where the soybeans were grown.
 “Every bushel of soybeans has a gallon of surplus 
oil. It is the processor’s job to remove that crude soybean 
oil, shipping it on to commercial uses; and in performing 
this work, the residue, instead of being a byproduct of 
questionable value, has become a glorifi ed compound of 
vitalizing proteins than which there is no better. Properly 
cooked soybean oilmeal has more digestive nutrients, 
more complete variety of life-giving amino acids, and 
wider suitability for all classes of livestock than any other 
vegetable-protein feed. Why, soybean oilmeal is so good, 
it is delicious with cream and sugar. Able veterinarians tell 
us that most livestock is half-starved for protein. Protein is 
the nucleus of every living cell, and without it, broken down 
tissues are not restored, nor is live weight added to the living 
body.
 “If the farmers in the states of Ohio, Indiana, Illinois, 
and Iowa would balance their livestock rations with soybean 
oilmeal, they could double their cash soybean production, 
and on a profi table basis. In other words, the soybean grower 
who feeds soybean oilmeal to his livestock becomes his own 
best customer because he increases the processor demand 
for his own soybeans, and increased demand means higher 
prices.
 “From the foregoing, we may conclude that any 
increase of soybean production from the standpoint of meal 
will depend on home consumption of soybean oilmeal in 
preference to other concentrates.
 “In passing, we should congratulate the larger soybean 
crushers who have been able, year after year, to fi nd markets 
for increased quantities of soybean oilmeal because of vast 
increases in cash soybean production.
 “Now, from the angle of crude soybean oil, we are 
sure of ready markets as long as international shipping 
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ties up foreign stocks of palm and coconut oils during war 
time. Perhaps a shortage of these imported oils may work 
a blessing upon domestic producers of fats and oils. We all 
remember that prior to World War I, Germany controlled 
many dyes and chemicals, but thru necessity our American 
chemists developed processes and plants making us not 
only self-suffi cient, but also new sources of world supply. 
Likewise, we hope our chemists will again go to work and 
from our domestic animal and vegetable fats evolve suitable 
fatty acids and methods of refi ning which will make our 
nation more self-sustaining when Peace once more reigns. 
Just think of the thousands of acres which our farm programs 
curtail, because of surplus food production, and then add the 
thousands of idle acres which might be made available for a 
number of oil-bearing seeds–even apart from soybeans, this 
new production furnishing oil for commerce and cellulose 
for a new age of plastics” (Continued). Address: Soybean 
Processing Co., Waterloo, Iowa.

2942. Beeson, Kenneth C. 1941. The mineral composition 
of crops with particular reference to the soils in which they 
were grown. A review and compilation. USDA Miscellaneous 
Publication No. 369. 164 p. March. [607* total; 14 soy ref]
• Summary: The content of various minerals in soy is 
mentioned in tables throughout this book, and a source is 
given in the extensive bibliography for each value. Tables: 
(20) The principal chemical elements in some important 
crops. The nine columns are: (1) Plant or plant part, soil type, 
and location. (2) Fertilizer used. (3) Number of analyses. (4) 
K (potassium %). (5) Ca (calcium). (6) Mg (magnesium). (7) 
P (phosphorus). (8) S (sulphur). Reference No. The plants 
are (p. 111): Soybean leaves, grown in France. Soybean pod, 
grown in France. Soybean stem, grown in France. Soybean 
hulls and vines, grown in South Carolina. Soybean vine, in 
full bloom, summary. Soybean vine, pods forming, grown in 
Massachusetts. Soybean hay, maturity unknown, grown in 
Dekalb silt loam, Kentucky, with fertilizer: None, ML, MP, 
MPK, MLP, MLPK. Grown in Tilsit silt loam, Fertilizer: 
None, M, ML, MP, MPK, MLP, MLPK. Summary: 
Maximum, minimum, mean. Soybean, entire plant including 
roots, grown in Kentucky. Soybean, green, shelled, matured 
as for food, summary: Maximum, minimum, mean. Soybean, 
mature seed. Summary: Maximum, minimum, mean. Refs: 
335, 339, 215, 14x, 452.
 (21) The minor-element content of some important 
crops. Barium (p. 21) Soybean seed mature, grown in 
Kentucky. Soybean, above ground portion, cut for hay, 
grown in Kentucky. Soybean, stems and leaves, grown in 
Missouri. Refs: 369, 469.
 Boron (p. 123). Soybean seeds mature, grown in 
Virginia. Soybean, above ground portion, grown in Virginia. 
Ref: 120.
 Chlorine (p. 123). Soybean leaves, France. Soybean 
pods, France. Soybean stems, France. Soybean seed, mature, 

Ohio. Refs: 335, 192.
 Copper (p. 134). Soybean leaves, Kentucky. Soybean 
seeds, mature, Kentucky. Soybean seeds, green, Wisconsin. 
Soybean, above-ground portion, cut for hay, Kentucky. Refs: 
372, 166, 14x.
 Iodine (p. 138). Soybeans, above-ground portion, cut for 
hay, South Carolina. Ref. 423.
 Iron (p. 144). Soybean leaves, Kentucky. Soybean seed, 
green, Kentucky. Soybean seed, mature, Kentucky. Soybean, 
above-ground portion, cut for hay, Kentucky. Refs: 372, 14x.
 Manganese (p. 151-52). Soybean leaves, Kentucky. 
Soybean seeds, green, Wisconsin. Soybean seeds, mature, 
Kentucky. Soybean, above-ground portion, cut for hay, 
Kentucky. Refs: 372, 528, 371, 14x.
 Sodium (p. 158-59). Soybean leaves, France. Soybean 
pods, France. Soybean stems, France. Soybean hulls and 
vine, South Carolina. Soybean, above-ground portion, 
full bloom, South Carolina. Soybeans, seed mature, South 
Carolina. Soybeans, above-ground portion, cut for hay, 
Kentucky. Refs: 335, 359, 14x.
 Zinc (p. 164). Soybean leaves, Kentucky. Soybean seed 
mature, Kentucky. Soybean, above ground portion, cut for 
hay, Kentucky. Refs: 372, 14x. Address: Chemist, Bureau of 
Plant Industry, USDA.

2943. Hayward, J.W.; Hafner, F.H. 1941. The supplementary 
effect of cystine and methionine upon the protein of raw and 
cooked soybeans as determined with chicks and rats. Poultry 
Science 20(2):139-50. March. [31 ref]
• Summary: This article begins: “The exact nature of the 
change that occurs in the protein of the soybean as a result of 
cooking has been a subject of study for many years.
 “Osborne and Mendel (1917) described experiments 
with rats which showed that the protein of raw soybeans 
would not support appreciable growth. Cooking ground raw 
soybeans was effective in converting the protein into a form 
that stimulated normal gains.”
 This is the earliest study to show that cystine and 
methionine are important amino acids in improving soy 
protein quality as determined by feeding both raw and 
cooked soybeans to rats and chicks.
 Homocystine, choline and/or lecithin may also be part 
of the explanation. Address: Dep. of Nutritional Research, 
Archer-Daniels-Midland Co., Minneapolis, Minnesota.

2944. Krieger, Carl H.; Bunkfeldt, R.; Thompson, C.R.; 
Steenbock, H. 1941. Cereals and rickets. XIII. Phytic acid, 
yeast nucleic acid, soybean phosphatides and inorganic 
salts as sources of phosphorus for bone calcifi cation. J. of 
Nutrition 21(3):213-20. March. [20 ref]
• Summary: “The phosphorus of yeast nucleic acid and 
soybean phosphatides was found to be readily available for 
calcifi cation of bone as inorganic phosphorus. This stands in 
marked contrast with the availability of the phosphorus of 
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phytic acid which is poorly available.”
 Page 216: The phospholipid used for these experiments 
was a sample of re-precipitated crude soybean lecithin. A 
footnote explains that it was “Soya Lecithin XC–for this 
we are indebted to the American Lecithin Company, Inc., 
Elmhurst, Long Island, New York.”
 Table 3 mentions lecithin. Address: Dep. of 
Biochemistry, Univ. of Wisconsin, Madison.

2945. Roux, Charles. 1941. Le soya [The soybean]. Revue 
Internationale des Produits Coloniaux et du Material 
Colonial 16(181):8-25. March. [Fre]
• Summary: Contents: Introduction. Chemical composition. 
Cultivation. Food and industrial uses of soybeans: Incl. 
soymilk, tofu, soya casein, soy fl our, soy bread, soy oil, 
soybean cake, green vegetable soybeans, fermented soy 
condiments (natto, miso, shoyu), roasted soy coffee, 
industrial uses, petroleum substitute.
 Appendix A: Composition of various parts of the 
soybean plant: (1) Green–stems, leaves, pods. (2). Dry–
stems, leaves, pods. (Averages based on analyses by M. 
Lechartier). (3) Composition of soybean seeds: Whole seeds, 
cotyledons, embryos, seed coats (based on analyses by the 
Municipal Laboratory of Paris and the Laboratory of the 
Biological Society of the Far East {la Société Biologique 
d’Extrême-Orient}).
 Appendix B. Composition of the seeds of various 
soybean varieties by various analysts: Steuf, Pellet, By Steuf: 
From Hungary, Yellow from Mongolia, From China, Chinese 
reddish brown. By Pellet: From China, from Hungary, 
from Etampes. By Giljaransky [Gilyaranskiy, Giljarinsky, 
Giljaranskii, Giljaranski, Gilyaranskii, Gilyaranskii]: Yellow 
from Russia, Yellow from China, Yellow from Japan, Black 
from China, Black from Japan, Green from Japan. By 
Lechartier: From Etampes, Etampes dry, Black, Black dry. 
By Jardin Colonial: Soja from Laos, Soja from Tonkin, Soja 
from China. By Schroeder: Reddish brown dry, Yellowish 
brown dry, Tumida pallida yellow. By König: Tumida 
castanea brown, Tumida astrospermal [sic, atrosperma] 
black.
 Appendix C. (1) Composition of soybeans (maximum 
and minimum) compared with four other legumes. 
(2) Composition of soybeans and beef compared. (3) 
Composition of soy fl our and wheat fl our compared. 
Address: Director General of the Association Technique 
Africaine.

2946. Fernholz, Erhard; MacPhillamy, H.B. 1941. Isolation 
of a new phytosterol: Campesterol. J. of the American 
Chemical Society 63(4):1155-56. April. [3 ref]
• Summary: A new phytosterol, campesterol was, isolated 
from rapeseed oil, soya bean oil and wheat germ oil, but it 
was not found in either cottonseed oil or tall oil. “Since the 
isolation was fi rst accomplished from rapeseed oil (Brassica 

campestris L.) we have called it campesterol.” Details of 
the method for isolation from each oil are given. Note: 
This is the earliest document seen that mentions the sterol 
campesterol in soybeans. Address: Squibb Inst. for Medical 
Research, Div. of Organic Chemistry, New Brunswick, New 
Jersey.

2947. Fernholz, Erhard; Ruigh, William L. 1941. On the 
constitution of campesterol. J. of the American Chemical 
Society 63(4):1157-59. April. [12 ref]
• Summary: “Campesterol has been isolated recently from 
a number of botanically unrelated plant species. Rapeseed, 
soybean and wheat-germ oils are readily available sources 
of this newly characterized sterol.” Its empirical formula 
(C28H48O) and various structures are given. Campesterol is 
an isomer of 22,23-dihydrobrasicasterol, which differs only 
in the optical confi guration from C-24. Address: Squibb 
Inst. for Medical Research, Div. of Organic Chemistry, New 
Brunswick, New Jersey.

2948. Van Deman, Ruth; Kadderly, Wallace. 1941. Soybeans 
and vitamin B-1. Radio broadcast. NBC. National Farm and 
Home Hour. April 1.
• Summary: Soybeans are an excellent source of Vitamin 
B-1–”the B-1 everybody’s talking about.” This fact was 
discovered by Dr. Lela Booher, who is in charge of the 
nutrition laboratories at USDA’s Beltsville Research Center 
in Maryland. She got her “garden varieties of soybeans” 
from William Morse, “the soybean man” at USDA.
 Kadderly hopes that listeners will “have a chance to 
grow the new table varieties of soybeans in the garden this 
summer.”
 Van Deman replies: “The fresh green soybeans are 
delicious, we think–and just as easy to cook as fresh limas. 
The soybeans have a richer, more nutty fl avor than any other 
members of the bean family.”
 Kadderly: “There seems to be something about Vitamin 
B-1 that generates drive–energy–the power to produce.”
 Van Deman: “You’re right. That’s why vitamins and 
nutrition are part of our defense program.” Address: 1. 
Bureau of Home Economics; 2. Offi ce of Information Both: 
USDA.

2949. Food Industries. 1941. Formulas for foods: Soy 
breads. 13(5):125-26, 128. May.
• Summary: Formula no. 196 is for Diabetic bread (incl. soy 
fl our, full fat, 12 oz. and Gluten fl our, 3 lb).
 Formula no. 197 is for Soy bread (incl. soy fl our, full 
fat, 3 lb. and Flour, hard, white, northern, patent 35 lb). 
“Procedure is the same as for making white bread. Dough 
should be cool while working, about 78 deg. F. Total time, 
2 hours 45 minutes. Baking temperature approximately the 
same as for white bread, 400 deg. F. Shortening is reduced 
to about one-half that normally required for white bread to 
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compensate for the high fat content of the soy fl our. A shorter 
dough time does not affect the dough strength. but a smaller 
loaf will be produced. If the dough time is cut down the loaf 
will be more compact.
 “Yield, 50 loaves, 20 ounces each. Formula adjusted to 
Staley’s No. 1 soy fl our.”
 The latter formula is courtesy of A.E. Staley 
Manufacturing Co.

2950. J. of Home Economics. 1941. Foods that aided 
Blitzkrieg. 33(5):354. May.
• Summary: “Much credit is given to a soybean fl our, 
‘Edelsoja,’ which has a protein content of from 40 to 45 per 
cent and is added to soups, bread, pastry, and macaroni.” The 
ingredients of German “Pemmican” include smoked meat, 
soybean fl our, plus various fried fruits, vegetables, etc.

2951. Sosa-Bourdouil, Cécile; Brunel, A.; Sosa, A. 1941. 
Sur la composition des gousses et des graines de Soja au 
cours du développement [The composition of soybean pods 
and seeds during the course of their development]. Comptes 
Rendus des Seances de l’Academie des Sciences (Paris) 
212(14):1049-51. June 16. [Fre]
• Summary: We studied, based on the same material, the 
evolution of carbohydrates, lipids, proteins and some 
diastases during the development of the soybean (Soja 
hispida Mnch.) with yellow seeds cultivated in Paris. We 
collected fruit at the same time at various stages (I to IV) 
and analyzed the pods (gousses) and the seeds (graines) 
separately, except at the beginning, when the seeds were too 
small to be separated (stage O).
 We fi rst summarize the essential characteristics of the 
two structures, as regards the proportions of the various 
parts, expressed in grams per 100 g of dry matter. Overall, 
for the seeds we observed an accumulation of proteins 
(4.4-5.1 of proteic nitrogen), lipids (10.4-18.5), and soluble 
carbohydrates (5.3-9.2), while the pods evolved in the 
opposite direction. The substances that we studied also show 
different characteristics in detail.
 Soluble carbohydrates.–Initial reducing sugar is present 
at all stages, but at the beginning it is four times more 
abundant in young pods than in seeds; over the course 
of development it decreases in both structures. Sucrose 
(saccharose) accumulates in the seeds, and stachyose is 
present from the beginning; the holoside stachyose is absent 
from the pods, where sucrose gradually disappears.
 Ascorbic acid is present in young seeds (0.13 in I) amid 
signifi cant levels of free reducing sugar; the pods contain 
much less (0.01 in I).
 Lipids.–The average molecular weight of fatty acids 
increases from 262 to 291 in seeds, and the iodine index 
of the lipidic extract increases from 93 to 129; this index 
is considerably lower in the pods (64 to 89). The level of 
unsaponifi ables per 100 g of ether extract there is higher (14-

19 instead of 5.5-1.6).
 Nitrogenous substances.–At no stage are nitrates present. 
Both structures become depleted of soluble nitrogen–
particularly of ammoniacal nitrogen and amide nitrogen–
over the course of development. Allantoin disappears in 
the seeds, while its level increases in the pods, where it is 
four times more abundant in the fi nal stage; allantoic acid 
decreases from the beginning in the seeds, then remains 
constant; in the pods, it reaches a maximum in I, then 
disappears.
 Diastases.–The seeds are 33 times lower in saccharase 
at the beginning than the pods, where this level rapidly 
decreases; they are ten times richer in beta-glucosidase and 
15 times richer in amylase (stage I), while no signifi cant 
quantities of starch are present. The level of maltase is low. 
Uricase activity increases in the seeds; the opposite is seen 
in the pods. Allantoinase is at its most abundant in the young 
seeds; we see the same type of changes in the pods. The 
urease activity of the seeds is very high, [and] in the pods it 
decreases rapidly. Allantoicase is present only in the young 
seeds.
 We relate the results to a structure characterized by its 
state of development: we represent this state by the average 
dry weight of a seed and a pod at corresponding stages. 
Between the two structures there is a particularly signifi cant 
path difference in development between stages III and IV, 
where the growth rate of the seed is signifi cant (20%), while 
that of the pod is very slow (1.2%). The pod, a temporary 
(transitoire) structure, empties itself of its reserves and dies, 
while the seed accumulates the materials subsequently used 
by the embryo. To these different fates correspond distinct 
chemical activities, as is highlighted by the quality of the 
materials and their entire evolution, as illustrated by the 
graphs opposite.
 The accumulation path of proteins, lipids and 
carbohydrates is shown for seeds by rising straight lines, 
whereas for pods, the curves pass through a maximum 
[value].
 Note: In the middle of page 1050, three graphs (side by 
side) pertain to the seeds and three more to the pods. Below 
them are the following:
 Comments.–We note once again that the activity of 
diastases does not always correlate with the quality and 
quantity of the materials on which they may act. Over the 
course of development, the accumulation of proteins is more 
active at the beginning than that of carbohydrates and lipids. 
The ratio of soluble carbohydrates to lipids, being constant, 
gives no information on lipogenesis, in situ, at the expense 
of carbohydrates. In the pods, allantoic acid undergoes the 
same changes as do proteins. Allantoin disappears at the end 
of seed development, as does ascorbic acid. We also know 
that these substances reappear over the course of germination 
as the embryo develops. This parallel evolution appears to 
correspond, on the one hand, to the formation (construction) 
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of protein substances (allantoin), and on the other hand, to 
the intensity of oxidation-reductions (ascorbic acid) during 
periods when the chemical activity of the living matter 
increases to a very high level.
 Note: Translated by Laura Friend (MA, CT), Port 
Orchard, Washington. Address: Paris, France.

2952. Circle, Sidney J.; Smith, A.K. 1941. The effect of 
formaldehyde on the isoelectric points of some proteins, 
determined by microelectrophoresis. J. of Physical 
Chemistry 45(6):916-30. June. [23 ref]
• Summary: “The action of formaldehyde on proteins is of 
practical as well as theoretical interest. Formaldehyde has 
long been used industrially to increase the water resistance 
of proteins, especially casein, in the fi elds of plastics and 
coatings. Formaldehyde is also extensively employed as a 
preservative and fi xative for biological specimens and to 
block off the amino groups in the titration of the acid groups 
of proteins and amino acids.”
 “Summary: A microelectrophoretie technique was used 
to determine the effect of formaldehyde on the isoelectric 
points of solvent-extracted soybean meal, of several soybean 
protein samples prepared in the laboratory by different 
methods, a commercial soybean protein, casein, gelatin, and 
egg albumin.”
 “The isoelectric points of all the proteins studied were 
lowered 0.1 to 0.7 pH unit by the action of formaldehyde, 
except for soybean meal, which was unaffected by 5 or 10 
per cent formaldehyde.
 “The concentration of formaldehyde and the time of 
reaction were small but positive factors in the shift of the 
isoelectric points to lower values for all but two of the 
proteins studied.” Address: U.S. Regional Soybean Industrial 
Products Lab., Urbana, Illinois.

2953. Concepcion, Isabelo. 1941. Signifi cance of soy bean in 
the dietary of Filipinos. Acta Medica Philippina 2(4):479-95. 
April/June. Read before the Sixth Pacifi c Science Congress, 
San Francisco, California, July 24 to Aug. 12, 1939. [28 ref]
• Summary: Contents: Introduction. Composition and 
nutritive value. Supplementary value of soy bean (to a rice-
based diet). Forms of soy bean used in Philippines: Soy 
bean curd or “tokua,” fermented bean curd or “tahuri,” soy 
bean curd brain or “tojo” (served with a little thick brown 
sugar syrup), soybean with shaved ice or “mongo con hielo,” 
soy bean fl our, soy bean milk. Defi ciencies of Filipino 
diet. Effects of improper food. The need for a campaign to 
popularize soy bean products. Conclusions.
 “Soy bean is grown in many parts of the Philippines 
where it is known as ‘utao’ and also as Chinese ‘Balatong.’ 
It is grown in large quantities in Batangas Province. The 
green pods are harvested in October and November and the 
dried seeds may be had in bulk in December and January. 
Just when soy bean was fi rst cultivated in the Philippines is 

not known. For years casual plantings have been made but 
it is only in comparatively recent years that the cultivation 
has been seriously considered as an agricultural industry. 
Statistics indicate that consumption of soy bean in the 
Philippines has grown faster than production. They also 
show a growing appreciation of soy bean in the Philippines.”
 Soy bean with shaved ice “is a very popular soy bean 
mixture introduced by the Japanese but now sold in nearly all 
refreshment parlors all over the Philippines. The preparation 
consists of a mixture of boiled red mongo and soy bean 
mixed with cream, brown sugar and ice shavings. This 
form of soy bean mixture is more nourishing than any other 
preparation just described on account of its cream and sugar 
content.”
 The consumption of soy bean products in the Philippines 
“does not amount to very much. The reason for this apparent 
neglect is the general lack of suffi cient information. It is 
desirable that the government should initiate the necessary 
campaign to inform the people regarding the valuable 
nutritive properties of soy bean. Although the Bureau of 
Science since 1931 has been carrying a demonstration 
campaign to teach the public the different methods of 
cooking soy bean with the aim of popularizing its use among 
the masses, its efforts so far have not yielded the expected 
results. Another reason is the lack of a central body in the 
Philippines that can coordinate all the nutrition work to be 
carried out in that country. Furthermore, there is lacking a 
defi nite long range policy for the betterment of nutrition...
 “The popularization among the masses of soy bean and 
soy bean products like soy bean curd, soy bean fl our, and soy 
bean milk should be undertaken along with a more intensive 
campaign about its nutritive value carried on in the different 
schools all over the Philippines.”
 Note 1. In section titled “Fermented bean curd 
or ‘Tahuri’” (4 paragraphs and 1 table), the text is a 
combination of that fi rst presented by Gibbs and Agcaoili 
(1912) and Orosa (1932). Although the word “fermented” is 
used here to describe tahuri for the fi rst time, no information 
about a fermentation microorganism or process is given.
 Note 2. This is one of the earliest English-language 
documents seen (Sept. 2006) that uses the term “Soy bean” 
in a new way–as a singular noun, like corn or wheat, not 
preceded by “the.” Examples: “Soy bean is grown in many 
parts of the Philippines...” “... campaign to teach the public 
the different methods of cooking soy bean with the aim of 
popularizing its use among the masses,...” Address: Dep. of 
Physiology and Biochemistry, College of Medicine, Univ. of 
the Philippines.

2954. Matagrin, Am. 1941. L’huile de soja aux États-Unis 
[Soybean oil in the United States]. Revue Internationale des 
Produits Coloniaux et du Material Colonial 16(182):58-70. 
June. [21 footnotes. Fre]
• Summary: Contents: Introduction. Evolution of the 
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production and use of soy oil in the United States from 
1930 to 1940. American methods and apparatus for soy oil. 
Recovery of the lecithin from soy oil. Refi ning of soy oil; 
the question of the sterols and vitamins. Food uses of soy oil 
(incl. vegetable butters and lard substitutes [margarine and 
shortening]). Industrial uses of soy oil (incl. soaps, artifi cial 
rubber, paints, varnishes, linoleum).

2955. Pais (El) (Asuncion, Paraguay). 1941. Una aclaracion 
[An explanation]. June. [Spa]*
• Summary: Dr. Ciancio recommends the cultivation of soya 
(la Soya) on a large scale. In the light of modern science, Dr. 
Ciancio believes that the soybean is the most important food 
plant in the world.

2956. MacMasters, Majel M.; Woodruff, Sybil; Klaas, Helen. 
1941. Studies on soybean carbohydrates. Industrial and 
Engineering Chemistry, Analytical Edition 13(7):471-74. 
July 15. [26 ref]
• Summary: The sugar, pentosan, and galactan contents of 
edible varieties of soybeans were determined at different 
stages of maturity. Hemicellulose fractions were extracted 
and fractionated. Address: Univ. of Illinois Agric. Exp. 
Station, Urbana, Illinois.

2957. American Lecithin Co., Inc. 1941. Soy bean lecithin: 
Choline and inositol–A review. Elmhurst, New York. 12 p. 
July. *
Address: Elmhurst, New York.

2958. Food Industries. 1941. Soybeans claim vitamin B-1. 
13(7):71. July.
• Summary: The Soy Flour Association (Chicago, Illinois) 
announced that recent tests prove that the soybean ranks 
high in vitamin B-1, and the vitamin B complex in general. 
In fact, the vitamin B-1 content of the soybean is reported to 
exceed that of meats in general. Tests show that soy fl ours 
contain 1,030 to 2,019 I.U. [International Units] of vitamin 
B-1 per pound.

2959. Ukil, A.C. 1941. Soya bean as a component of 
balanced diet. Science and Culture (Calcutta) 7(1):49-53. 
July; 7(2):111-16. Aug. [3 ref]
• Summary: This article is largely a summary of: Orosa, 
Maria Y. 1932. “Soybeans as a component of a balanced diet 
and how to prepare them.” Manila (Philippines) Bureau of 
Science, Popular Bulletin No. 13. 53 p.
 It begins: “In view of the interest recently created in 
the value of the soya bean to make up for the defi ciency 
of protein in the diet of starch-consuming agricultural 
populations of countries lacking a suffi cient supply of 
high quality proteins like milk, fi sh, meat and eggs in their 
diet and in view of its extensive use in China, Japan, the 
Philippines, U.S.A. and more recently the German army, the 

following...”
 “Although isolated attempts [have been made and] are 
being made in India to cultivate the bean, no systematic 
efforts have yet been made to encourage its use on a 
suffi ciently large scale for commercial purposes and to 
supplement the food resources of the country... Soya bean is 
not only much more nourishing but has many more uses than 
dal.”
 Foods discussed (in July) include: Soya-bean fl our, 
soya-bean milk (regular or condensed), coffee made from 
roasted soya beans, soya bean sprouts (a table shows they are 
much more nutritious than mung bean sprouts), soya bean 
oil, soya bean casein, soya bean curd [tofu].
 August issue: “Some common foods and their 
methods of preparation:” Soya sauce (using koji, based on 
Groff 1919). Soya-bean fl our. The cooking of soya beans 
(immature [green vegetable soybeans] and mature). Some 
food recipes with soya beans: Of the 22 recipes given, 17 call 
for boiled whole soya-beans, 2 for roasted soya-beans [dry 
roasted, soy nuts], one for soya-bean fl our (Angel cake), and 
3 for soya-bean milk (two puddings and a custard). Address: 
Member, Sanitary Board, Bengal [India].

2960. Wilgus, H.S., Jr.; Gassner, F.X.; Patton, A.R.; 
Gustavson, R.G. 1941. The goitrogenicity of soybeans. J. of 
Nutrition 22(1):43-52. July. [7 ref]
• Summary: An unknown substance in expeller processed 
soybean oil meal seems capable of causing enlargement 
of the thyroid in experimental animals. This goitrogenic 
substance is partially inactivated by heat, and a small amount 
of iodine will counteract its effect on the thyroid gland. 
This substance could not be removed from soybean meal by 
extraction with chloroform, nor by successive treatment with 
acetone, alcohol, and ethyl ether. Thus, the goitrogenic factor 
is insoluble in ethanol.
 Soybeans were subjected to three treatments and added 
to the basal diet: (1) 35% of soybeans, ground fresh daily or 
autoclaves; or (2) 30% of expeller process soybean oil meal; 
or (3) 28.7% of “solvent process soybean oil meal.
 “Soybean oil meal is one of the best protein supplements 
in animal and poultry feeding. Since no detrimental effects 
on growth or general well-being of growing chicks were 
noted in this study on rations containing as high as 30% of 
soybean oil meal and since the presence of a small amount of 
iodine corrects the goiter, it is the opinion of the authors that 
no changes in present recommendations on the practical use 
of soybean oil meal in chick rations are justifi ed on the basis 
of this report.” Address: Colorado State College Experiment 
Station, Fort Collins, and Univ. of Colorado, Boulder.

2961. Goss, W.H. 1941. Technological problems in 
processing soybeans. 3. Solvents for soybean oil extraction. 
Soybean Digest. Aug. p. 4-5.
• Summary: “An ideal solvent for extracting oil from 
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soybeans should be capable of penetrating the bean fl akes 
and rapidly dissolving and removing the oil and only the 
oil. Obviously, it must also be easily removable from the 
oil and the meal, leaving both products in satisfactory form 
for consumption. Other factors entering into the choice 
include cost, ease of recovery, fi re and explosion hazard, 
corrosiveness, toxicity and boiling range.
 “Apparently, there is only one extraction plant in the 
world now processing soybeans on a commercial scale 
with any solvent other than petroleum fractions. The single 
exception is a Manchurian plant using absolute ethyl alcohol. 
In this country, most of the solvent consists of hexanes, a 
typical commercial grade of which has a boiling range of 
146º to 158ºF. and a specifi c gravity of 0.685 at 60ºF. In 
Europe, it is the usual practice to employ a hydrocarbon 
boiling between 160º and 195ºF. These petroleum products 
are excellent fat solvents, and they can be quite readily 
removed from both the oil and the meal without impairing 
the qualities of the products. Above all, they are relatively 
cheap and available in large quantities.
 “Solvents fl ammable: Such solvents are so fl ammable 
that their use by any but experienced operators is hazardous, 
and modern extraction plants are accordingly designed to 
afford the greatest possible protection from explosions. 
Buildings should be well ventilated and provided with large 
areas of windows designed to open or shatter easily in order 
to relieve pressure in the event of an explosion. The plant 
should be located at some distance from the power house, 
and no open lights, fl ames, etc., should be permitted in 
the vicinity. Motors and related electrical equipment must 
be explosion proof, and electric wiring must conform to 
requirements of the National Electrical Code. Only spark-
proof tools should be used in the building, and hobnailed 
shoes, matches, and similar articles should be forbidden. 
Floors and stairways should be of the grating type.
 “Many solvents have been proposed and used 
experimentally in efforts to reduce the danger of extractor 
operation. Of these, the chlorinated hydrocarbons have 
received a great deal of attention. The R. and H. Chemicals 
Department of the E.I. du Pont de Nemours and Company, 
Inc. has developed an extraction system particularly suited to 
trichloroethylene. It consists of an inclined helical conveyor 
which carries the fl akes downward against a rising stream 
of solvent. Its operation is approximately the reverse of 
that employed in the Ford extractor since, unlike hexane, 
trichloroethylene is heavier than soybean oil.
 “Hexane cheapest: At present, the principal deterrent 
to general use of trichloroethylene instead of hexane is its 
comparatively high cost. It should not be overlooked as 
a possible solvent for soybean oil, however, because it is 
entirely nonfl ammable and nonexplosive. Dry cleaning and 
metal degreasing industries use it extensively for this reason, 
and it is likewise used in the extraction of caffeine from 
coffee.

 “A number of patents have been issued on the use of 
liquid propane and other low-boiling hydrocarbons as oil 
solvents. These materials are so volatile that the equipment 
must be designed for operation under pressure. The solvents 
which are mentioned in the literature, particularly in patents, 
comprise a very long list. Besides the patents specifying 
the more conventional solvents such as benzene, carbon 
tetrachloride, carbon disulphide, etc., other patents have been 
granted for the use of materials like furfural and sulphur 
dioxide as solvents for extracting fats and oils from the raw 
materials.
 “The importance of the corrosive properties of any given 
solvent is diffi cult to evaluate. Corrosion is a problem in 
the edible oil industry not primarily from the standpoint of 
damage to equipment but mainly through the tendency of 
infi nitesimal traces of metallic contaminants to impair the 
keeping qualities of the fi nished products. It is well known, 
for example, that less than one part per million of copper 
in some edible oils will markedly decrease their stability 
as regards taste and suitability. It is of utmost importance, 
then, that solvents used for soybean extraction be entirely 
noncorrosive toward the metals with which they come into 
contact.
 “It is diffi cult to predict whether hexane and similar 
hydrocarbons will continue to be the only solvents used in 
this country for the extraction of soybean oil. At the present 
time, the most promising competitors of hexane appear to be 
ethyl alcohol and trichloroethylene. The properties of these 
materials are shown in Table I.
 “Hot Alcohol Process: When soybean oil is dissolved 
in absolute ethyl alcohol at temperatures higher than about 
150ºF., a homogeneous solution is obtained. Upon cooling, 
two layers form; the lower one consists chiefl y of soybean 
oil with a small amount of alcohol, and the upper one is 
mainly alcohol containing a small amount of oil. The relative 
amounts of the two layers and their compositions depend 
upon the original solvent-oil ratio, the proof of the alcohol, 
and the extraction temperature.
 “This property has been utilized in the so-called ‘hot 
alcohol’ process by the Manchuria Soybean Industry 
Company which operates a large extraction plant at Dairen. 
The installation has a daily capacity of approximately 100 
tons of beans which are processed in a battery of rotary 
extractors. The solvent is 99.8 percent ethyl alcohol which is 
dehydrated at the plant. The beans are selected, cleaned, and 
if necessary, warmed slightly before fl aking. Since absolute 
ethyl alcohol is a dehydrating agent and loses its solvent 
power toward soybean oil in the presence of water, the fl aked 
beans are dried prior to the extraction. They are then charged 
into the extraction battery and leached with the hot alcohol 
under pressure.
 “Oil Separates: The resulting miscella is cooled and 
pumped into a conical separating tank where oil containing 
5 percent alcohol collects in the bottom. It is drawn off, and 
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the solvent is removed in an evaporator. The recovered oil 
is of semi-refi ned quality, having a light yellow color and 
salty taste, and can be used for edible purposes without 
further refi ning. The supernatant alcohol in the settling cone 
is returned to the extraction system; or, when it becomes 
too contaminated with water or nonoil extractables, it is 
transferred to a still for recovery of the byproducts and 
subsequent rectifi cation of the alcohol. The byproducts 
include sugars, saponins, and phosphatides. The residual 
meal contains 0.5 to 1 percent oil and requires no refi ning 
for use in a variety of foodstuffs. It reportedly commands a 
price 25 percent higher than that of meal produced by other 
methods. Furthermore, it is said to possess properties which 
make it especially suited for the production of industrial 
proteins.
 “The principal advantage of the alcohol extraction 
method is the ease of byproduct recovery. However, the 
American market for the above-named byproducts is not 
highly developed and there has therefore been little incentive 
toward the introduction of the process into this country. 
At present, the general use of any solvent which extracts 
appreciable quantities of nonoil substances along with the 
oil faces considerable restriction because of the relatively 
limited markets for such byproducts. The cost of alcohol 
relative to that of hydrocarbons, the relatively high latent 
heat of evaporation of ethyl alcohol, and the high initial 
cost of the equipment have been additional deterrents to the 
development of the alcohol extraction process in the United 
States.
 “A large amount of experimental work has been done on 
the use of ethanol-benzene and methanol-benzene mixtures 
for soybean extraction in cases where phosphatides are to 
be recovered. During the late 1920’s such mixtures were 
employed for a while in the huge plant of Hansa-Muhle, 
A.G., in Hamburg [Germany]. At about the same time, a 
small extraction plant in Monticello, Illinois, operated with 
benzene as a solvent.
 “Liquid-Liquid Extraction: Ethyl alcohol is only one 
of a class of solvents which in certain temperature ranges 
are only partly miscible with soybean oil. Others include 
furfural, methyl alcohol, ethyl acetoacetate, acetic acid, 
etc. The portion of soybean oil which dissolves in these 
solvents has a slightly higher iodine number than has that 
portion which remains undissolved. By contacting the oil and 
solvent in countercurrent fl ow, it is possible to fractionate 
the soybean oil into two products, one having a high iodine 
number and the other having a low iodine number. The 
former is an excellent drying oil, far superior in this respect 
to the original oil, and the latter fraction is a good edible oil.
 “This new method of solvent extraction has been studied 
extensively at the U.S. Regional Soybean Industrial Products 
Laboratory and shows great promise as a means for diverting 
a substantial part of our soybean oil out of the crowded 
edible product fi elds of consumption into industrial channels. 

It may, too, aid in averting a possibly serious shortage of 
drying oils resulting from the temporary cessation of imports 
of these materials from South America and the Orient.
 “The process should not be confused with the solvent 
extraction of oil from the beans. It is an extraction method 
to which the oil may be subjected as one step in its refi ning, 
and the solvents suitable for carrying out the process are 
generally somewhat different in their properties from the 
solvents used to extract the oil from the beans. Although 
liquid-liquid extraction of soybean oil is not yet being 
carried out commercially, it is reasonable to expect industrial 
developments along this line in the not too distant future.”
 A table shows the properties of normal hexane, ethyl 
alcohol, and trichloroethylene. For each is given the 
chemical formula, boiling range (degrees F), and specifi c 
gravity [relative density]. Address: Chemical Engineer, U.S. 
Regional Soybean Industrial Products Lab.

2962. Porterfi eld, W.M. 1941. The soybean. J. of the New 
York Botanical Garden 42(500):181-89. Aug. No. 10 in a 
series of articles on Chinese vegetable foods in New York. 
[24 ref]
• Summary: Contents: Introduction. 4,900 years in 
cultivation (it has been cultivated in China since the 29th 
century B.C. [sic]). Legend and literature (in the Shi-king 
or Book of Odes, written before the 3rd century B.C., the 
soybean is called Shu. Kaempfer, writing in 1712, is said to 
have been the fi rst European to have described the soybean 
plant). The soybean market (In 1908, because of the Russo-
Japanese war, soy beans began to be shipped to England). 
What the beans contain (their chemical / nutritional 
composition. A table also gives the composition of four 
food products of the soy bean: Bean cheese or tou-fou, soy 
bean milk, bean oil or tao yu and soy sauce or tao jung). 
Fertilizers, food and fabric (the bean cake is used as fertilizer 
in China. Crude bean oil is used to make hard and soft soaps. 
The protein is used to make plastics for automobiles and 
spun protein fi bers).
 “In monetary values the crops of soy beans and the by-
products derived therefrom in the United States represent an 
annual total income of $45,000,000.”

2963. Balzli, Jean. 1941. Le soja à travers le monde [The 
soybean around the world (Continued–Document part II)]. 
Revue Internationale du Soja 1(5):187-93. Sept. [Fre]
• Summary: (Continued): Switzerland: In Germany, two 
fi rms have launched commercial soyfoods: 1. Hensel-Werke, 
of Stuttgart-Cannstatt and of Magstadt (Wuerttemberg); 
2. The Neue Edelsoja Gesellschaft, of Berlin. But it is in 
Switzerland that we fi nd the record number of companies 
making soyfoods.
 Note. This is the earliest document seen (June 2015) 
that mentions Hensel-Werke in connection with soyfoods, 
or that states that Hensel-Werke has launched a commercial 
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soyfood.
 The house of Morga S.A., of Ebnat-Kappel (near Saint-
Gall), headed by M.E. Lieberherr, who was Swiss consul 
in East Asia, created, a few years ago, an exquisite line of 
edible and drinkable soy products. Also he published an 
excellent collection of recipes for soy foods and those based 
on soy.
 The large fi rm of Conservenfabrik Lenzburg, of 
Lenzburg (between Zurich and Berne), client of the house 
of Morga S.A., sells a delicious spread named “Hero-Soto” 
composed of tomato puree thickened with soybean puree. 
This spread, which is very rich in nutritive value (protein, 
oil, carbohydrates, lecithin, mineral salts) and calories, 
quickly gained public favor, especially among people who 
enjoy sports (sportifs).
 M.A. Niklaus de Bienne, a manufacturer of canned 
meats and likewise a customer of the house of Morga S.A., 
has introduced a canned meat product with added soy 
puree in a homogeneous mass. It is a very concentrated 
food. It is permitted to gouty and rheumatic patients, and 
to hypertensive patients, because the soy offsets the acidity 
(pH) of the meat and inactivates its purines. Diabetics also 
use it to their advantage. Mr. Niklaus’ product is very rich in 
calories, which also recommends it very much to the army 
and to those who enjoy sports.
 Of the numerous creations of the house of Morga S.A., 
I will mention only the main ones: defatted soy fl our (farine 
de soja déshuilée); several soy spreads (pâtes de soja à 
tartiner); soy-based fl our patties (farine à fricandelles, à 
base de soja); soy-based breadcrumbs (chapelure à base 
de soja); soy fl akes (fl ocons de soja); soy bouillon tablets 
(bouillon de soja en comprimés); soy condiments (condiment 
de soja); soy-based noodles, spaghetti and small pieces of 
pasta (nouilles, spaghetti et petites pâtes à base de soja); 
soups with small pieces of soy-based pasta, and spinach and 
tomato (potages de petites pâtes à base de soja et d’épinard 
et à base de soja et de tomate); soy-based biscuits (biscuits 
à base de soja); soy-based puddings (puddings à base de 
soja); soy chocolate (cacao au soja); lunch with soybeans 
and maltose (déjeuner au soja et au maltose); soy products 
for infants and young children (produits de soja pour 
nourrissons et enfants en bas âge).
 Translated by Elise Kruidenier (May 2015). Address: 
Dr., France.

2964. Cummings, Richard Osborn. 1941. The American 
and his food: A history of food habits in the United States. 
Revised ed. Chicago, Illinois: University of Chicago Press. 
xii + 291 p. See p. 43-52. Illust. Sept. 21 cm. 1st ed. 1940 (xi 
+ 267 p.). [100+* ref]
• Summary: Contents: 1. Introduction. 2. Food on the farm 
(1789-1840). 3. Menus in the city (1789-1840). 4. Prejudices 
and Reformers (1830-1840). 5. Health by rail (1841-80). 
6. “And roast beef” (1841-80). 7. The fi ght against germs 

(1881-1916). 8. An indefi nable loss (1881-1916). 9. The 
concept of scientifi c eating (1881-1916). 10. Waging a war 
(1917-29). 11. Unequal degrees of protection (1917-29). 12. 
Depression and nutrition (1929-39). 13. Education and food 
costs (1929-39). 14. Federal feeding programs (1935-40). 15. 
Nutrition for defense (1940-41).16. Conclusion. Appendixes.
 Soybeans are mentioned briefl y in the chapter titled 
“Nutrition for Defense (1940-41) on p. 235 (considered 
a nutritious, low-cost food in 1941), and p. 247 (their 
production was encouraged during World War II).
 Chapter 4, “Prejudices and Reformers (1830-1840)” 
(p. 43-52) is a sympathetic history of the early 19th century 
vegetarian food reform movement. The author praises 
the work of Sylvester Graham, starting in the 1830s, to 
encourage the consumption of more fruit and “less meat and 
white fl our. His argument centered about what in modern 
parlance has been called ‘lazy colon.’ City dwellers, who 
did little exercise, were in the habit of taking their food in 
too concentrated a form. Heavy use of the concentrated 
foods, meat and bread made from bolted wheat fl our, caused 
indigestion and other ills which in turn called for the use of 
condiments and alcoholic stimulants as aids to the digestive 
process. Bulk, he pointed out, was as necessary as nutriment; 
and if meat were used sparingly, and unbolted fl our 
substituted for bolted fl our, the diet would furnish suffi cient 
bulk, make for temperance, and help to sustain the ‘highest 
and best physiological and psychological interests of human 
nature.’
 “This major aim of a plainer diet was summed up by 
Graham in the statement that the simpler, plainer, and more 
natural the food of man is, ‘the more perfectly the laws of 
his constitution are fulfi lled... the more health will be in his 
body... the more perfect his senses... and the more powerful 
may his intellectual and moral faculties be rendered by 
suitable cultivation.’
 “In this emphasis on the necessity for food in a condition 
approximating its natural state Graham was far ahead of his 
time. He particularly expressed the belief that the bolting of 
bran from fl our–that is, sifting it through very fi ne cloths–
robbed it of vital elements. Instead he recommended that 
bread be made from unbolted fl our according to a recipe 
given by Professor Thompson of Edinburgh” [Scotland] (see 
Lectures on the Science of Human Life, 1839, p. 533).
 Also discusses: Dr. William Alcott, Prof. Reuben 
Mussey of Dartmouth College (who advocated vegetarianism 
and invited Sylvester Graham to address the students of 
Bowdoin College and also to speak at Dartmouth College in 
Hanover, New Hampshire), early health reform periodicals, 
the American Health Convention of 1838 (which passed a 
resolution endorsing a vegetable diet), and the American 
Physiological Society.
 Chapter 9. “The Concept of ‘Scientifi c’ Eating” 
discusses the early efforts to establish the protein 
requirement for a moderately active man by Voit in Germany 
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(118 gm/day), Wilbur O. Atwater (Prof. of Chemistry at 
Wesleyan Univ.; 125 gm/day), Russell Henry Chittenden 
(Prof. and head of the Sheffi eld Scientifi c School at Yale; 60 
gm/day), Henry Sherman (Prof. of chemistry at Columbia 
Univ.; 75 gm/day). Atwater worked to teach people how to 
get adequate nutrition at the lowest possible cost.
 Appendix A is a League of Nations (1937) classifi cation 
of foods into “highly protective foods” (milk, cheese, eggs, 
liver, fat fi sh, green vegetables, raw fruits, butter, and cod-
liver oil), less protective foods (yeast, meat [muscle], root 
vegetables), and nonprotective foods (legumes, cereals, nuts, 
sugar, jam, honey, margarine, and vegetable oils).
 Appendix B shows that annual per capita consumption 
(actually disappearance) of meat (excluding poultry) 
decreased from a peak of 183.9 lb in 1850-59 to 138.9 lb in 
1918-19 (a 24.5% decline), down to 125.8 lb in 1937-38. 
Sugar consumption rose from 13.1 lb in 1830-39 to 85.4 
lb in 1918-19, up to 96.1 lb in 1938-39. Address: Chicago, 
Illinois.

2965. Indian Review (The). 1941. Soya bean in diet. 
42(9):571. Sept. [1 ref]
• Summary: This is a summary of an interesting article in the 
latest issue of Science and Culture, by Mr. A.C. Ukil, which 
discusses the soya bean as a component of a balanced diet. 
Mentions Dr. A.A. Horvath.

2966. Williams, Simon; Tonn, W.H. 1941. Qualitative 
methods of identifying soybean fi bers in mixtures of casein 
fi ber, wool, or other textile fi ber. Rayon Textile Monthly 
22:523-24. Sept. [8 ref]
• Summary: The author fi rst obtained soybean fi ber from (1) 
the Engineering laboratories of the Ford Motor Company, 
Dearborn, Michigan, (2) The Glidden Company, Cleveland, 
Ohio, (3) United States Soybean Laboratory, Urbana, Illinois, 
through the courtesy of the A.E. Staley Manufacturing 
Company, Decatur, Illinois. He then developed a number 
of color tests for distinguishing these soybean fi bers from 
Aralac (pigmented or non-pigmented), Lanital, wool, silk, 
and nylon. These were: Alpha-napthol hypobromite test for 
arginine, ninhydrine test for beta-alanine, Adamkiewicz test 
for tryptophane, vanillin test for tryptophane, Morse test 
for hydroxy-proline, solubility in 18% sodium hydroxide (1 
hour hot), and sulphur test for cystine. Address: 1. Research 
Technologist; 2. Research Asst. Both: Bureau of Industrial 
Chemistry, Univ. of Texas, Austin, Texas.

2967. British Medical Journal. 1941. Henry Lester Institute, 
Shanghai. Oct. 4. p. 476. *
• Summary: “The annual report for 1940 of the Henry Lester 
Institute of Medical Research, Shanghai, describes continued 
widespread activities, despite restrictions imposed by the 
war. Fifty-eight original papers were published during the 
year under review... The report states that evidence is being 

accumulated to test the theory that intestinal parasites may 
consume vitamins, especially the vitamin B groups, so that 
with a heavy infection and a low vitamin intake a condition 
of avitaminosis is produced in the host. Experiments were 
carried out on some four hundred children in a refugee 
camp to test the effi cacy of soy-bean powder mixture. This 
substance contains soya bean powder, sugar, starch, sodium 
chloride, and calcium carbonate. After a period of four 
months it was found that children fed on this mixture showed 
greater growth and suffered less sickness than control 
children fed on ordinary diet.”

2968. Holt, Jane. 1941. News of food: Soybean butter of 
excellent taste boon to those who want to stay thin. New York 
Times. Oct. 8. p. 18.
• Summary: “Soy nut butter” is an exciting new product. 
“The ubiquitous little bean has scored still another triumph. 
The raw soy bean butter is smooth and creamy and sweet, 
with an elusive fl avor reminiscent of cocoanuts and honey, 
and like other soy products it is nourishing but not fattening.” 
Note: It contains calories and, thus, cannot be non-fattening. 
Moreover, it seems like a truly raw soybean butter would 
taste terrible, be hard to digest, and be unhealthy–since 
all soy products require cooking to inactivate their trypsin 
inhibitors.
 “Toasted soybean butter, better still, has a rich, nutty 
fl avor like crisp popcorn, and is equally effected in a 
concerted attack on those unesthetical extra inches.”
 Either of these pastes may be used in much the same 
manner as peanut butter.
 A delightful new urn-shaped bottle of soybean salad 
oil, which holds 16 ounces, sells for 55 cents. The 32-ounce 
bottle (same shape) sells for a $1.00. Now that olive oil is no 
longer available [because of World War II in Europe], this 
soybean oil is well worth looking into. It “has a distinctive 
aroma and much the pleasant nut-like fl avor of the toasted 
bean.”
 “The soy bean is neither fatty nor starchy, it is decidedly 
alkaline in reaction,” and it contains Vitamins A and B, as 
well as signifi cant amounts of calcium and iron.
 Note: This is the earliest document seen (Oct. 2020) that 
contains the term “trypsin inhibitors” (plural).

2969. Quackenbush, F.W.; Gottlieb, H.L.; Steenbock, H. 
1941. Distillation of tocopherols from soybean oil. Industrial 
and Engineering Chemistry 33(10):1276-78. Oct. [9 ref]
• Summary: Distillates containing 14-18% of tocopherols 
were easily obtainable. Yet 10-50% of the “tocopherols” of 
soybean oil and other natural oils remained in the undistilled 
residue. Refi ned soybean oil was found to contain 125 
mg/100 gm of total tocopherols. This fi gure is about 50% 
higher than that found by other researchers. Address: Univ. 
of Wisconsin, Madison.
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2970. Groschke, A.C.; Bird, H.R. 1941. Value of a 
fermentation by-product in poultry feeds. Maryland 
Agricultural Experiment Station, Bulletin No. A-6. p. 145-72. 
Nov. [8 ref]
• Summary: The by-product is “distillers feeds.” It is 
manufactured by U.S. Industrial Chemicals, Inc., at its Curtis 
Bay plant, located in Baltimore. It is marketed under the 
trade name “Curbay B-G;” it is obtained as a by-product 
from the bacterial fermentation of blackstrap molasses, 
which is used as a raw material for the manufacture of 
butanol and acetone. Upon completion of the bacterial 
fermentations, the usual distillation methods are employed 
for the removal of the solvents (p. 146).
 Page 148: Soybean oil meal is one of the ingredients in 
the formulae of basal diets (Table 1).
 Pages 157-58: The section titled “Modifi cations of Low-
Cost Mash” states: “The performance of groups 9 and 10 is 
particularly interesting, since these groups received mashes 
containing 32% of soybean oil meal and no other protein 
supplement.* The growth of group 10, which received 
4% of Curbay B-G was second only to that of group 4, 
mentioned above. Pigmentation of these two groups was 
moderately good. However, the effi ciency of feed utilization 
of both groups 9 and 10 was inferior to that of groups 
receiving soybean oil meal-fi sh meal combinations. In view 
of the practical importance of these results, this part of the 
experiment was repeated, using two other lots of soybean 
oil meal and supplementing each with graded levels of fi sh 
meal. One of these two lots of soybean oil meal when fed as 
32% of the mash with no other protein supplement resulted 
in very satisfactory feed effi ciency which was not improved 
by the addition of fi sh meal. The other lot of soybean oil 
meal resulted in inferior feed effi ciency when fed as 32% of 
the mash with no other protein supplement, and 4% of steam-
dried menhaden meal was found suffi cient to overcome this 
inferiority.”
 Footnote (*): “A portion of the soybean oil meal used in 
these experiments was furnished by The Glidden Company. 
through the courtesy of Mr. J.L. Gabby.” the bulletin.
 Table 8 (p. 158) titled “Results of experiment on low-
cost mashes” shows 8 “Modifi cations of low-cost mash.” No. 
5 is “-5% soybean oil meal + 5% corn gluten meal.” No. 9 is 
“+5% alfalfa leaf meal, soybean oil meal replacing fi sh meal 
and 4% corn.
 Page 160: “Discussion of Results”... “The experiments 
on various modifi cations of the Low-Cost Mash show 
conclusively that the mash should contain 5% of alfalfa leaf 
meal in order to give best results. They show further that 
the meat scrap used in these studies was less effective in 
supplementing the soybean oil meal than was the menhaden 
meal.”
 Page 161: “The question is often raised as to the extent 
to which soybean oil meal can be used to replace animal 
protein supplements. The results of these experiments 

indicate that when the other constituents of a broiler mash or 
starting and growing mash are properly chosen, satisfactory 
growth can be obtained when animal protein supplements are 
completely replaced by soybean oil meal in such proportion 
as will maintain the protein level constant. However, such 
a mash does not insure satisfactory effi ciency of feed 
utilization. Satisfactory feed effi ciency apparently can be 
achieved by the use of a supplement of 4% of fi sh meal, 
again making the change in such a way as to maintain a 
constant protein level. This modifi ed mash would then be 
composed as follows:
 “Ground No. 2 yellow corn 28.5 parts
 “Ground oats 10 parts
 “Wheat bran 10 parts
 “Wheat fl our middlings 10 parts
 “Alfalfa leaf meal 5 parts
 “Soybean oil meal. 24.5 parts
 “Fish meal 4 parts
 “Curbay B-G 3 parts
 “Ground oystershell 1.5 parts
 “Cod Liver Oil 1 part
 “Salt 0.5 parts
 “Manganous sulphate 0.012 parts”
 Pages 161-62: “Summary and Conclusions”: “The 
product studied, Curbay B-G, has considerable value as a 
supplement to the Low-Cost Mash used in these experiments 
with maximum benefi ts at a level of 3 or 4 per cent.”
 “Experiments with modifi cations of the Low-Cost Mash 
indicated that best results were secured when the mash 
contained 5% of alfalfa leaf meal, and that the level of fi sh 
meal could satisfactorily be reduced to 4% and the level of 
soybean oil meal increased to 24.5%. When soybean oil meal 
was the only protein supplement, growth was satisfactory 
but effi ciency of feed utilization was not.” Address: Poultry 
Dep., Agric. Exp. Station, Univ. of Maryland, College Park, 
Maryland.

2971. Booher, Lela E.; Marsh, Rosemary Loughlin. 1941. 
The vitamin A values of 128 foods as determined by the 
rat-growth method. USDA Technical Bulletin No. 802. 30 p. 
Dec. [11 ref]
• Summary: Mature dry soybeans were found to contain no 
vitamin A. Address: Foods and Nutrition Div., Bureau of 
Home Economics, USDA.

2972. Lust’s Health Food Bakery. 1941. BakerLust–Sends 
you a hearty Christmas greeting, and a popular priced 
Christmas special offer (Ad). Nature’s Path (New York City). 
Dec. p. 459.
• Summary: This ad (two-thirds page) lists various foods and 
their prices. Soyfoods include: ½ lb. Soynuts (Crisp-coated) 
$0.20. 2 pkgs. Soya cookies (a real alkaline sweet). $0.24. 
One 14 oz. box Soya milk powder $0.35. Address: 309-311 
E. 56th St., New York, NY.
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2973. Matagrin, A. 1941. Soja et carburants [Soybeans 
and motor-fuels (Continued–Document part III)]. Revue 
Internationale des Produits Coloniaux et du Material 
Colonial 16(185):170-89. Dec. [20 footnotes. Fre]
• Summary: The Mailhe method avoids saponifying the 
vegetable oil ahead of time, but instead uses metal catalyzers 
and very high temperatures, consuming much more than 
what it conserves in lime. However, the method still deserves 
consideration in its application to soybean oils. Overall, 
the method synthesizes liquid hydrocarbons through the 
catalytic hydrogenation of organic oil, and as we already 
mentioned, it also generates a gas mixture by-product that 
is directly combustible, or can be used for a complementary 
synthesis. Professor Mailhe found that organic oils, when 
subjected to 600ºC and normal pressure, in the presence 
of mixed catalyzers such as magnesium oxide, kaolinite or 
aluminum oxide charged with copper or nickel, undergo a 
type of cracking that releases water, acrolein (CH2=CHCHO, 
a tear-inducing liquid carbide), hydrocarbons with a low 
boiling point, and a gas mixture with a high calorifi c value. 
Professor Mailhe applied this process to linseed oil (huile de 
lin), which when processed around 550-600ºC and catalyzed 
by pellets containing equal parts copper and magnesium 
oxide (MgO), produces gasoline and fractions that distill 
between 40ºC and 230ºC on one hand, and a gas consisting 
of CO2 6%, CO 9%, CnH2n 54%, H+CnH2n+2 31% on 
the other. After neutralization, the raw acid liquid products 
produce an oil, which, when hydrogenated in the presence 
of nickel at 180ºC, leaves a mixture of formenic, aromatic 
and cyclohexanic saturated hydrocarbons (the mixture found 
in petroleum from California or Romania), and the aromatic 
carbides are eliminated if the nickel is particularly active (in 
this case, the product is more similar to Galicia petroleum). 
Tests on isolated glycerides–myristic acid, palmitic acid, 
oleic acid–showed that in the raw material used, the fatty 
acids are the compounds necessary for the synthesis, not 
the glycerin, so much so that starting either with the whole 
oil, or with the acids released by saponifi cation, produces a 
petroleum rich in light fractions and gases with a calorifi c 
value of 13,000 calories per cubic meter, almost equal to 
that of acetylene (14,460 calories per cubic meter) and 
much greater than that of methane (10,038 calories per 
cubic meter): this high thermal capacity is likely due to 
the carbides from the ethylenic series (type C2H4) which, 
as we just saw, constitute more than half of the relevant 
gas, and are also found in high quantities in the liquid and 
gaseous products in the same treatment applied to beeswax 
or chlorophyllous extracts. According to Professor Mailhe’s 
expected results for another oil seed, the peanut, one ton 
of oil can produce 300 to 340 kg of gasoline and 300-330 
cubic meters of gas with a calorifi c power of 12,000-13,000 
calories per cubic meter (Footnote 18: See the works cited 
in note 12, and: Baud, Paul, Chimie Industrielle [Industrial 

Chemistry], 2nd edition, Paris [Masson], 1927, p. 200).
 “Soybean oil, which falls almost exactly between 
linseed and peanut oil, examined in the tests whose results 
are presented here, has an advantage over the fi rst in that it is 
less oxidizable, and over the second because it contains more 
carbon-rich fatty acids (type C18), and the decomposition 
of these acids will increase the thermal capacity of the 
products. [Note: A line is missing here] liquids and gases, the 
composition and quality of these products, the saponifi cation 
method, and on the other hand, the Mailhe method, to 
determine which method works best for the specifi c case of 
soybean oil.
 (3). Whole soybeans for synthesizing liquid fuels
 Generally speaking, people tend to object to any 
method that synthesizes fuels from vegetable oil, since 
the cost of extracting the oil, along with growing the oil 
seeds, and hydrogenating or saponifying the oil, followed 
by cracking, makes the overall costs prohibitive. This is 
no doubt why, not long ago, a chemist in Japan decided to 
look for a way to produce a combustible mixture of liquid 
hydrocarbons starting from whole soybeans. This bean is 
very abundant in his country, if not because of mainland 
Japanese harvests, which do not supply nearly enough for the 
nation’s consumption, at least from the crops from annexed 
Korea and allied Manchukuo. At fi rst glance, the attempt 
may seem overconfi dent or foolish, because only the oil 
and lecithin portions (average total: 21% of the whole bean) 
appear suitable for easy transformation into hydrocarbons, no 
matter the processing method used. The concern was that the 
savings from not extracting oil in mills would not make up 
for what is lost by a large margin in the cost and diffi culty of 
separating the very distinct products and purifying the liquid 
fuel.
 However, S. Shibata’s experiments in 1938-39 produced 
very noteworthy and informative results, since they would 
certainly also apply to peanuts or other oil seeds in addition 
to soybeans. This chemist noted that when soybeans were 
crushed and mixed with starch, acid clay and volcanic ash 
(of which there is no shortage in the country of Mount 
Fuji), and then digested with enzymes at 30ºC for 200 days, 
they produced a grayish black slurry that, when distilled at 
temperatures up to 500ºC, produced 20.9% raw liquid fuel 
compared to the original weight of the soybeans. This is a 
rather low yield: without complementary hydrogenation, 
this fuel only has a very limited proportion of light oil 
for gasoline. But other tests proved that when boiled, 
soybeans produce 70% fuel oil, when the synthesis process 
includes distillation with colloidal clay (fuller’s earth). To 
determine why the yields were different, Shibata conducted 
isolated distillation tests on soybeans, egg albumen, starch, 
etc., with or without added kaolin, and he concluded the 
following with certainty: starch, a polysaccharide that can 
be rather easily converted into sugar and alcohol through 
successive hydrolysis, does not produce any fuel oil in 
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distillation; on its own, egg albumen does not produce any, 
but when mixed with acid clay it produces 18%; with and 
without the addition of the catalytic clay, soybeans produce 
41.6% and 34.8% liquid hydrocarbon, respectively, and 
in preparation, the soybeans only need to be boiled and 
pulped. These Japanese tests therefore demonstrate that, 
unlike carbohydrates, proteins–colloid substances made up 
of long polypeptide chains of amino acids, and different 
from hydrocarbons and carbohydrates due to their amino and 
carboxyl groups–produce a type of petroleum nearly one-
fi fth of their weight, but this transformation only takes place 
in the presence of acid clay. As with any catalytic reaction, 
this is not chemical: the absorbent nature of the clay causes 
the transformation, not its reactivity. And because the protein 
is also a colloid with absorbent properties, it is possible 
that the fuller’s earth and kaolin serve only to neutralize the 
physicochemical action, inhibiting the groups that interfere 
with the distillation product, since this catalyst may provide 
a favorable environment for more chemical decomposition. 
Shibata accounted for the low production of liquid 
hydrocarbon in the long-digested soybeans by explaining that 
protein was lost as the beans decomposed in the ammonia 
solution during those almost seven months of anaerobic 
fermentation. This is possible: the carbon released would 
have been lost in gas form, thus leading to a lower proportion 
of liquid hydrocarbon (Footnote 19: Cf. S. Shibata, Huile 
combustible de type mazout par distillation du soja digéré 
ou bouilli [Fuel oil through distillation of digested or boiled 
soybeans], The Journal of the Society of Chemical Industry, 
Japan, 1939, pp. 79-82 B and 82-85 B). This is certainly 
promising, because any synthesis of a liquid or gaseous 
product very similar to petroleum would help resolve the 
problem of light fuels, and this application of albuminoids 
would only need to be considered for seeds containing a 
poisonous chemical, or somewhat spoiled animal materials 
that can still be used in this way: the reasons behind this 
opinion, easy to guess, are summed up in the conclusion.
 Page 189: Conclusion
 “Using several approaches and methods, all of which 
are now relatively well known, it is therefore possible to use 
soybeans to produce alternative fuel, or even true engine 
gasoline, and with perfectly acceptable yields, particularly 
in periods of shortage or if gasoline is being depleted too 
quickly. However, at the risk of disappointing those who 
would like to make soybeans a panacea for the nation’s or 
world’s economic ills, and attracting the hostility that is 
always provoked by beliefs founded solely on the quest for 
truth, I must say that I am in favor fi rst and foremost of the 
nutritional applications of soybeans, one of the healthiest and 
most affordable protein foods. After extracting the oil and 
using the oil cake (tourteau) in fl our, milk, etc., using the 
whole seed as per the ideological preference (If I may say 
so), I admit that the industrial transformations of the bean 
or hay (la paille) into glues, plastics or artifi cial textiles, if 

only to dismiss the absurd idea of using animal milk in these 
industries, would be the most reasonable way to deal with 
any overproduction of soybeans. This is no more the real 
solution to the fuel problem as wasting coal for synthesis: 
even in France, hydropower remains a largely untapped 
resource, and many millions of potential kilowatt hours 
could be generated by installing tidal power stations along 
our coasts (Cotentin Peninsula, for example), where the tidal 
ranges are 15 to 16 meters. Germany, where tidal ranges are 
fi ve times lower, is planning to add stations! As a fi rst step, 
while we wait for the perfect battery, we should provide 
electricity to all regular, rail or road transportation: in France, 
soybeans have enough problems to partially resolve, and 
enough other shortages to alleviate than the fuel shortage.
 Note: Translated by Elise Kruidenier, Seattle, 
Washington.

2974. Reynolds, May; Primrose, M.; Rohde, M. 1941. “Salty 
Soys” can be good food. Wisconsin Agricultural Experiment 
Station, Bulletin No. 453. p. 31. Dec.
• Summary: Salty soys are “a delicious new confection.” The 
name and address of the manufacturer is not given. Three 
Home Economics graduate students consumed Salty Soys 
for 24 days in the interests of science, “meantime denying 
themselves other food except for a rigidly prescribed low-
protein diet.
 “This experiment was designed to answer a question 
that came up a year ago. Then animal feeding trials showed 
that salted soybeans are good food if prepared by soaking 
in water before frying in deep fat, but less nutritious if the 
soaking is omitted. The question was, does the same hold 
true with man?...
 “Nitrogen balance determinations showed the protein 
of the soaked soybeans was better utilized than that of the 
unsoaked ones. The story of the animal experiments, then, 
held true in human nutrition.” Address: Univ. of Wisconsin.

2975. Savon S., Julio. 1941. La soya: Un vegetal marvilloso 
[The soybean: A marvelous vegetable]. Agricultor 
Venezolano (El) (Ministerio de Agricultura y Cria, Caracas) 
6(67-68):5-9. Nov/Dec. [Spa]
• Summary: What is the soybean? It is a legume which was 
cultivated for more than 5,000 years in the Celestial Empire, 
which has the important characteristic of being a food of 
major value as a source of protein, and which can provide 
a large quantity of derivative foods, forage, and industrial 
products.
 In the Soviet Union there is a Soy Institute (el Instituto 
de la Soya), which is continually experimenting with new 
soybean varieties.
 A table gives the chemical composition of whole soy 
fl our–which contains 38% protein and 22.5% vegetable 
oil. The soybean is also a source of many other nutrients, 
including vitamins and minerals. It is also a source of milk, 
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called soymilk (leche de soya), which can be made at home 
from soybeans. There is no danger of tuberculosis in soymilk 
as there is in cow’s milk. Discusses various published 
experiments feeding soymilk to infants, and gives the 
chemical composition of Soybee and Sobee, two soy-based 
infant formulas.
 There follows one paragraph on each of the following 
foods: Soy cheese or tofu (el queso de soya or teo-fu). Soy 
sauce or shoyu (la salsa de soya o shoyu). Soybean puree 
(el puré de soya; made from dehulled, ground soybeans, 
boiled for a long time). Soy cottage cheese and butter. Soy 
oil and lecithin. Soy coffee and chocolate. Soy bread (pan de 
soya, bread enriched with 10-20% soy fl our; good in diabetic 
diets). Soymilk: A table compares the chemical composition 
of mother’s milk, cow’s milk, and soymilk. Address: Dr.

2976. Simonart, Edgar F.; Simonart, André. 1941. Infl uence 
de la farine de soya seule, de la farine de soya avec levure, 
et de la farine seule sur l’hypoprotéinémie in l’état de 
dénutrition [Infl uence of soy fl our alone, of soy fl our with 
yeast, and of wheat fl our alone on hypoproteinemia in the 
state of malnutrition]. Acta Biologica Belgica 1(4):535-37. 
Meeting of 20 Dec. 1941. [Fre]
• Summary: Hypoproteinemia refers to an abnormally low 
level of protein in the blood. Malnutrition in this case refers 
to undernutrition, which is the insuffi cient consumption of 
nutrients. Address: Lab. of Experimental Therapeutics, Univ. 
of Louvain (Belgium}.

2977. Strain, Harold H. 1941. Unsaturated fat oxidase: 
Specifi city, occurrence and induced oxidations (Letter to the 
editor). J. of the American Chemical Society 63(12):3542. 
Dec. [10 ref]
• Summary: Researchers have found that an oxidase enzyme 
in soybeans converts unsaturated fats into peroxides. This 
enzyme has now been found to oxidize directly only those 
compounds containing a certain group with cis confi guration. 
For example, oleic, ricinoleic, linoleic and linolenic acids 
and their esters absorbed oxygen rapidly.
 This unsaturated fat oxidase has been detected in the 
seeds of some legumes (the names are given) but not of 
others. Address: Carnegie Institution of Washington [DC], 
Div. of Plant Biology, Stanford Univ., California.

2978. Walter, E.D. 1941. Genistin (an isofl avone glucoside) 
and its aglucone, genistein, from soybeans. J. of the 
American Chemical Society 63(12):3273-76. Dec. [14 ref]
• Summary: “Genistein, which is known to occur in 
soybeans as the aglucone of genistin, was isolated from 
Dyer’s Broom (Genista tinctoria) in 1899 by Perkin and 
Newbury. The isofl avone nucleus was established for 
genistein by Baker and Robinson in 1926, when they found 
it to be identical to prunetol, and in 1928 they synthesized 
genistein. The constitution of genistein was thereby 

established as 5,7,4’-trihydroxyisofl avone. In 1931 Walz 
isolated genistin from a 90% methanol extract of soybean 
meal. He found that hydrolysis of genistin with hydrochloric 
acid gave one mole of genistein and one mole of glucose.”
 The author isolated genistin, a crystalline pale-yellow 
substance, by methanol extraction of hexane-extracted 
soybean fl akes. After recrystallization of the crude product 
from 80% ethanol, the glycoside was obtained in the form 
of pale-yellow, thin, rectangular plates that melted at 256ºC. 
Soybean oil meal contains at least 0.1% of genistin.
 Crystallographic optical data are presented. 
Photomicrographs (p. 3275) show genistin (x 75), genistein 
(x 75), genistin hexaacetate under polarized light (x 540), 
and genistein triacetate (x 75). A graph (p. 3276) shows 
absorption spectra of genistin and genistein.
 Note: This is the earliest English-language document 
seen (July 1998) that uses the word “aglucone” (or any 
related spelling) in connection with soybeans. Webster’s 
Third New International Dictionary (1963) defi nes aglucon 
or aglucone as “aglycon; especially one combined with 
glucose in a glucoside.” It defi nes aglycon or aglycone as “an 
organic compound, usually a phenol or an alcohol, combined 
with the sugar portion of a glycoside and obtainable by 
hydrolysis.” Webster’s Collegiate Dictionary (1998) defi nes 
aglycone (also aglycon) (a term fi rst used in 1925) as: 
“an organic compound (as a phenol or alcohol) combined 
with the sugar portion of a glycoside.” Address: Dep. of 
Agricultural Chemistry, Purdue Univ. Agric. Exp. Station, 
Lafayette, Indiana–in cooperation with the U.S. Regional 
Soybean Industrial Products Lab.

2979. van Veen, A.G. 1941. [The protein supply in infertile 
districts of Java]. Natuurwetenschappelijk Tijdschrift voor 
Nederlandsch Indië 101:321-23. [Dut]*

2980. Blanchard, Marcel. 1941. Le soja en France: Ses 
possibilités culturales. Ses débouchés industriels. Son 
intérêt économique [The soybean in France: Its cultural 
possibilities. Its industrial outlets. Its economic interest]. 
Paris: Societe d’Editions Geographique, Maritimes et 
Coloniales, 17 rue Jacob, 6eme. ii + 200 p. Illust. 22 cm. 
[158 ref. Fre]
• Summary: Contents: Introduction. Part 1: Cultivation of 
soya. 1. The soybean. 2. Soybean cultivation worldwide. 
3. The varieties of soybeans. 4. The requirements of the 
soybean crop. 5. Sowing soybeans. 6. The soybean during its 
vegetative stage. 7. Harvesting soybeans. 8. Mixed cropping 
and intercropping of soybeans. 9. The enemies and diseases 
of the soybean.
 10. History of soybean cultivation in France 
(introduction in 1739 at Jardin des Plantes under direction of 
Buffon, 1850–National Society for Acclimatization, around 
1880 MM Vilmorin-Andrieux, M. Paillieux, M.P. Olivier-
Lecq, Messrs. Lechartier, Denaiffe, Dr. Le Goff, Boulanger 
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& Dausse, Brioux, Semichon, Carle de Carbonnières, 
Rouest, de Guerpel).
 11. The vegetative cycle of the soybean in France. 12. 
The soybean at the various French agricultural research 
centers (les Centres de Recherches agronomiques français) 
including Centre de Versailles, Station de Dijon, de Colmar, 
de Clermont-Ferrand, d’Antibes. 13. The possibilities of soya 
in France in terms of its cultivation.
 Part 2: The nutritional value of the soybean. 1. The 
nutritional value of the soybean.
 Part 3: Utilization of soya. 1. Soybeans in the farm 
economy. 3. The soybean in human nutrition and in industry.
 Part 4: The soybean from an economic viewpoint. 1. 
Commerce and trade in soybeans and soybean products 
up to Sept. 1939. 2. The present economic possibilities 
of the soybean in France. Conclusion. Bibliography. 16 
illustrations. 8 maps.
 The introduction begins: “In a letter written on 15 
Jan. 1935, on board the Chenonceaux which was sailing 
toward Shanghai, Li Lu-Ying [sic, Li Yu-ying], president 
of the National Academy of Peiping (l’Académie Nationale 
de Péping) offered to furnish us with the translation of 
important documents in the Chinese, Japanese, and Russian 
languages concerning all aspects of soya. Let him fi nd here 
the expression of our gratitude, because he introduced us to 
a plant, in which there is more interest abroad than in the 
country of its origin.”
 The publisher was formerly named Maison Challamel, 
founded in 1839.
 Illustrations show: (1) The branch of a soybean plant, 
with the fl owers and young pods, enlarged 3x. (2) The fl ower 
of a soybean plant as it is about to open, enlarged 5x. (3) 
A soybean branch with mature pods and leaves, enlarged 
2x. (4) Two views of a soybean seed with parts labeled. 
C = chalaza (chalze). H = hilum (hile). M = micropyle 
(micropyle). R = radicle (radicle). A-H = hypocotyl 
axis (germ) (axe hypocotylé). G = raphe, bud, leaf-bud 
(gemmule). Enlarged 3x. Note: The raphe is a small grove 
extending to the chalaza, where the integuments were 
attached to the ovule proper.
 (5) Microscopic view of a transverse section of the 
seedcoat: C.P. = palisade layer of cells (cellules en palisade). 
C.S. = hourglass cells (cellules en sablier). P.E. = spongy 
parenchyma (parenchyme externe). C.A. = aleurone 
layer (cellules à aleurone). P.I. = remains of parenchyma 
cells of endosperm or internal parenchyma (parenchyme 
interne). Enlarged 247x. (6) Cells of the epidermis facing 
the microscope. Enlarged 460x. (7) Microscopic view of 
a transverse section of a cotyledon, two views, showing 
starch grains (grain d’amidon), oil droplets (oléolaste), and 
aleurone grains (grain d’aleurone; high in protein). (7a) Six 
large maps of soy in Asia and in Oceania, in North America 
and in South America, in Europe and in Africa in 1939 (p. 
12-36). (8) Nodules containing nitrogen-fi xing bacteria on 

the roots of a soybean plant (p. 66). (9) Planting soybeans; 
a man walks behind a planter pulled by two horses (p. 84). 
(10) Cultivating soybeans; a man sits on a cultivator pulled 
by two horses (p. 89). (11) A fi eld of long, straight, weed-
free rows of soybeans in the United States. (12) Drying of 
soybean hay in shocks. (13) Harvesting soybeans; a man 
sits on a harvester pulled by two horses. (14) Threshing 
soybeans using a machine (p. 99). (15) Intercropping of soya 
and maize. (16) The soybean variety Lisbonne growing at 
the Central Station for Seed Trials (Station Central d’Essais 
d Semences) (p. 122). (17) Map of France with isotherm 
lines of July and a line showing the northern limit of maize 
cultivation (p. 134).
 Tables: (1) Asiatic varieties: Chinese and Manchurian 
varieties (6 varieties), varieties from the British Indies (7), 
from the Dutch Indies (11), Japanese varieties (17).
 (2). American varieties: Canadian varieties (7), U.S. 
varieties (40 varieties) (for each is given: Days to maturity, 
fl ower color, seed color, color of the oil, oil content, protein 
content, weight of 1,000 seeds in grams, seed yield (in kg/
ha), yield of hay containing 15% moisture (in kg/ha)). (3) 
European varieties: German (7), Austrian (3), English (4), 
Italian (1), Polish (7), Czech (9), Soviet Russian (9).
 Mineral needs of the soybean. Yield of two soybean 
varieties, with and without inoculation. Yield of three 
soybean varieties with and without inoculation. Germination 
percentages of 8 French soybean varieties at the Station 
Centrale d-Essais de Semences in 1938-39 (ranges from 91% 
to 100%). Variation in the composition of soybean hay at 
4 stages of maturity. Weight of seeds vs. straw for 10 U.S. 
soybean varieties (the straw weighs 1.5 to 2.7 times as much 
as the seeds). Average yield of soybeans in four countries in 
1933 (in kg/ha): Manchuria 1,200. Japan 1,000. Korea 650. 
China 950. Length of the vegetative cycle at four stations 
with 10 varieties in France (ranges from 98 to 157 days). 
Length of the vegetative cycle at four more stations with 16 
varieties in France (ranges from 95 to 172 days). 18 varieties 
that completely matured their seeds at 2 stations in 1921 
and in 1922. Oil and protein content of 7 French soybean 
varieties at Station de Clermont-Ferrand. The seed yield of 
10 soybean varieties at the same station. The seed yield of 6 
soybean varieties at Station d’Antibes. Six tables (p. 138-42) 
on the nutritional value of soybeans. Six tables (p. 148-61) 
on the utilization of soybeans in the farm economy and for 
feeding animals 2 tables (p. 162-42) on the soybean in the 
human diet and in industry. 5 tables (p. 175-42) in trade in 
soybeans and its by-products. 7 tables (p. 181-86) on the 
present economic possibilities of the soybean in France.
 Chinese and Manchurian varieties soybean varieties (p. 
48): Chu Yen Tou Erh, Kung-Chu-ling pai Mei, Pai Hoa Tso 
Tse, Su Li Huang, Ta Li Huang, Tieh Chia, Tou Tse.
 Soybean varieties from the British Indies (des 
Indes britanniques) (p. 48): Behrum, Hto-nao, Hto-
nang, Mirjanhat, Pekyat-pyin, Pe-Ngypi [pè-ngapi], and 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    1158

© Copyright Soyinfo Center 2021

Santonauk. Note: According Thompstone & Sawyer (1914), 
some of the above names are the names of the yellow 
soybean in different parts of Burma.
 Soybean varieties from the Dutch Indies (des Indes 
néerlandaises) (p. 48): Djepoen, Idjo, Ireng, Krawe, Mentik, 
Poetik, No. 16 sélectionné, No. 17 sélectionné, No. 27 
sélectionné, No. 28 sélectionné, No. 29 sélectionné.
 One variety from Indochina (p. 48) is Langson.
 Soybean varieties from Japan (p. 50): Akasaya, 
Banseihikarikuro [Bansei hikari kuro], Chinseihikarikuro 
[Chinsei hikari kuro], Gindaizu [Gin daizu], Ishikarishiro 
[Ishi kari shiro], Kanro, Kurosaya, Mitsuishidaizu [Mitsuishi 
daizu], Naktchadaka, Oyachi no. 2, Rankoshi no. 1, 
Shimoshirazu no. 1 [Shimo shirazu no. 1], Shirokotsubu, 
Shirotsurunoko, Tsurunoko, Wasehodaka / Waschodaka, 
Yoshiokatairin [Yoshio katairin].
 Soybean varieties from Canada (p. 50): A.K. (Harrow), 
Brun du Manitoba, Soja jaune de Montréal / Montreal, Soja 
jaune de Québec / Quebec 92, Manchu (Hudson), Mandarin 
(Ottawa), O.A.C. No. 211. Address: Directeur interimaire, 
Station d’Essais de Semences (Ministere de l’Agriculture), 
France; In 1946 Chef de Travaux at this station.

2981. Borsook, Henry. 1941. Vitamins: What they are and 
how they can benefi t you. New York, NY: Viking Press. xiii 
+ 212 p. Illus. *
• Summary: Sherman reported 5-6 gm of thiamin per gram 
of peanut butter, while Borsook (1941) gave a still higher 
fi gure. Address: Professor, CalTech.

2982. Circle, Sidney J. 1941. Studies on soybean protein. 
PhD thesis, University of Chicago. 57 p. Private edition 
printed and distributed by Univ. of Chicago libraries. In: 
Doctoral Dissertations Accepted by American Universities, 
1941. [67 ref]
• Summary: I. Peptization of soybean protein. II. 
Precipitation of soybean protein. III. The effect of 
formaldehyde on the isoelectric points of soybean and other 
proteins by microelectrophoresis.
 “Acknowledgments: The writer is indebted to Doctor 
Allan K. Smith, under whose direction this research was 
accomplished; to the United States Regional Soybean 
Industrial Products Laboratory, Urbana, Illinois, and its 
Director, Doctor Reid T. Milner, of the United States 
Department of Agriculture, Bureau of Agricultural Chemistry 
and Engineering, who supplied the facilities for the 
experimental work and permission to use the results; and 
to Professor Hermann I. Schlesinger and the Department 
of Chemistry of the University of Chicago for their kind 
acceptance of this work as dissertation material.”
 Contains 19 tables and 12 fi gures.
 “Part I. Peptization of soybean protein. Introduction.
 “The classifi cation of proteins proposed in 1908 
was based mainly on their physical properties, especially 

solubility and precipitability, at least for the so-called simple 
proteins. It has persisted to the present time with but slight 
modifi cations. Although this classifi cation undoubtedly has 
been of great value pending a more precise one, there has 
been a tendency to overlook its inadequacies.
 “The newer physical methods for the study of 
proteins permit a more precise characterization of them 
as chemical entities in certain cases. Thus where a protein 
may be crystallized, maintains a constant composition after 
repeated crystallizations, and is monodisperse as shown by 
sedimentation rates in the ultracentrifuge and mobilities 
in the electrophoresis apparatus, it may be concluded that 
it exists as a chemical individual, but even here it must be 
noted that most crystalline proteins contain small amounts of 
water and salt or other substances from the mother liquor...” 
Address: Regional Soybean Lab., Urbana, Illinois.

2983. Gobecia, -. 1941. La soya en la alimentacion humana 
[The soybean in human foods]. Buenos Aires, Argentina: 
Publicacion del Departamento Cientifi co de la Society A. 
Ind. y Com. [Spa]*

2984. Hobbs, Charles Seright. 1941. The relative value of 
linseed meal, corn gluten meal, soybean oil meal, and ground 
soybeans as protein supplements for fattening yearling 
steers. PhD thesis, Cornell University. 136 p. In: Doctoral 
Dissertations Accepted by American Universities, 1941. *
Address: Cornell Univ., Ithaca, New York.

2985. Kleinsmith, Albert W. 1941. Studies on the 
composition of soybean oil. PhD thesis, Purdue University. 
80 p. In: Doctoral Dissertations Accepted by American 
Universities, 1941. *
Address: Purdue Univ., W. Lafayette, Indiana.

2986. Silva, Benedito Bruno da. 1941. A soja: Sua 
importancia na alimentacao. Seu emprego no pao [The 
soybean: Its importance in food and nutrition. Its use in 
bread]. Sao Paulo, Brazil: Revista dos Tribunais. 188 p. No 
index. 24 cm. Secretaria da Agricultura, Industria e Comercio 
do Estado de Sao Paulo. [19 ref. Por]
• Summary: Contents: Introduction. Part I. Introduction–
general considerations on the problem of food and nutrition. 
General concepts and principles relating to food and 
nutrition. Criteria employed in appreciating the nutritional 
value of foods. Classifi cation of foods. Metabolism of 
proteins, fats, and carbohydrates. Daily requirements of basic 
nutrients.
 Part II. The importance of bread in human nutrition. The 
problem of wheat in Brazil. Nutritional analysis of wheat. 
Nutritional value and types of bread. Substitutes for wheat 
fl our–Bread made of mixed fl ours.
 Part III: The importance of soya in human nutrition–
breads based on wheat, soy and bran. Protein defi ciency 
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in regular or mixed breads in Brazil. The role of soya in 
nutrition: Nomenclature and history, world centers of 
soybean production, imports and exports, ways of using 
soybeans: Green or dry plants, green seeds (graos verdes; 
green vegetable soybeans–Store cooked or refrigerated; use 
as a green vegetable or in salads), dry seeds (graos secos), 
soymilk (leite vegetal), whole soy fl our (farinhas de graos 
secos), fl our from soybean cake (defatted) (farina de torta 
de soja), soy oil (óleo de soja), soy lecithin (Lecitina de 
soja, p. 118). Varieties of soybeans. Microscopic structure 
of the soybean seed. Chemical composition of the soybean 
seed. Nutritional value of soya. The introduction of soy fl our 
into bread–soy bread. Mixed breads based on wheat, soy, 
and bran. Digestibility of bread based on wheat and soy. 
Conclusions. Bibliography.
 Note 1. This is the earliest Portuguese-language 
document seen (June 2009) that mentions green vegetable 
soybeans, which it calls graos verdes.
 Note 2. This is the earliest Portuguese-language 
document seen (March 2001) that uses the word “Lecitina” 
to refer to lecithin or the term “Lecitina de soja” to refer to 
soy lecithin.
 Note 3. This is the earliest Portuguese-language 
document seen (Aug. 2013) that uses the term leite vegetal to 
refer to soymilk.
 Note 4. This is the earliest Portuguese-language 
document seen (Jan. 2019) that mentions whole soy fl our, 
which it calls farinhas de graos secos. Address: School of 
Veterinary Medicine (Escola de Medicina Veterinaria de) Sao 
Paulo, Brazil.

2987. Whitley, M.A. ed. 1941. Thorpe’s dictionary of applied 
chemistry. 4th ed. Revised and enlarged. Vol. IX. Oils, fatty–
Pituitary body. London, New York, Toronto: Longmans, 
Green and Co. viii + 671 p. Illust. Index. 23 cm. [78* ref]
• Summary: All of the following information is under 
the entry for “Oils (fatty) and fats” (p. 1-80). The section 
titled “Liquid fats (fatty oils)” (p. 21-28) discusses many 
individual oils under four different types: (1) Oleic or “non-
drying” type: including olive oil, almond oil, groundnut 
(arachis, peanut, earthnut) oil. (2) Linoleic or “semi-drying” 
type: Incl. sesamé oil (teel oil), sunfl ower-seed oil. (3) 
Linolenic or “drying” type: Incl. linseed oil, perilla oil, 
hemp-seed oil, soya-bean oil. (4) Conjugated (“drying”) 
type: Tung oil (China-wood oil), bagliumbang oil, essang oil, 
neou oil. Tables give basic information and constants about 
each individual oil. For a bibliography with 10 references, 
see p. 52.
 Concerning soya-bean oil (p. 27; see also Vol. IV, p. 
84d; Vol. VII, p. 194a): This very important oil is more often 
classed as a “semi-drying” than as a “drying” oil. However, 
because it contains a small amount of linolenic acid, it has 
defi nite drying properties and has been blended with or used 
to “extend” linseed oil. When partly hydrogenated, it can 

be used to make both margarine and cooking (“shortening”) 
fats. The raw, partly hydrogenated oil is also used in making 
soaps.
 The section titled “Oils (fatty) and fats, technical 
analysis of” (p. 53-55) gives additional information on 
most of the oils and fats mentioned above. For the purpose 
of analysis, fatty oils may be classifi ed into four types: 
(1) Crude and refi ned oils. Tests for soya oil: Insoluble 
bromides test, determination of lecithin. (2) Manufactured 
products, incl. stearines, cooking fats (compound lards), and 
margarines. (3) Technical oils, incl. boiled, blown, and stand 
oils, sulphated oils, halogenated oils.
 Table IVb, titled “Vegetable oils” (p. 55) gives constants 
for 8 oils, including soya and sesamé. These include: 
Solidifying point (ºC), titre (ºC), specifi c gravity, refractive 
index (Zeiss at 40), Viscosity (Redwood at 70ºF, 100ºF), 
saponifi cation value, unsaponifi able matter, iodine value, free 
fatty-acid as oleic %, colour reading (Lovibond through 1 
inch: yellow, red).
 Details of preferred methods for testing for constants are 
given, including Polenske value, Kirschner value (involving 
separation of crude arachidic acid), etc. For a bibliography 
with 68 references, see p. 80. Address: O.B.E., D.Sc., 
F.R.I.C.

2988. Ziegelmayer, Wilhelm. 1941. Rohstoff-
fragen der deutschen Volksernaehrung: Eine 
Darstellung der ernaehrungswirtschaftlichen und 
ernaehrungswissenschaftlichen Aufgabe unserer Zeit. 4., 
verb. und erweiterte aufl . Issues of raw materials in German 
public nutrition: a portrayal of the tasks for the food industry 
and nutritional science in our time. 4th ed.]. Dresden and 
Leipzig: T. Steinkopff. xii + 374 p. Illust. 24 cm. 1st ed. was 
1936. [1 ref. Ger]
• Summary: The chapter titled “Rohstoff Sojabohne” (p. 
128-46) has the following contents: General overview: 
Ways of using soybeans as food, as fodder, and green 
manure and fertilizer, and in industry. Questions concerning 
cultivation and utilization. On the necessity of growing 
soybeans in Germany. The soybean as a source of protein. 
The signifi cance of soybean meal. The soybean as a source 
of oil. The soybean as a source of lecithin. Lecithin as a 
good article for export. Note: The author was born in 1898. 
Address: PhD, Senior Councilor in the Supreme Command 
of the Armed Forces, Berlin, Germany (Oberregierungsrat im 
Oberkommando des Heeres).

2989. Wiener Neueste Nachrichten (Vienna). 1942. 
“Haeferlgucker” bei der Feldkueche: die Ueberwindung des 
Drahtverhaues [Taking a peek into the fi eld kitchen: getting 
past the mess of barbed wire]. 49(4):2. Jan. 26. [Ger]
• Summary: A fairly long 3-column article in which Edelsoja 
is mentioned once.
 The fact that science has completely vanquished the 
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“mess of barbed wire”, as the soldiers of the World War 
correctly called their rations, has been brought to the 
attention of all of us through the order of the Undersecretary 
for Tourism, Hermann Esser. If it remained left up to the 
national socialist Wehrmacht to eliminate the ‘civilian 
prejudices’ against the actual bearer of the most valuable 
nutritional substance not with words but rather simply 
through actions, then through Esser’s order, according to 
which fi eld kitchen dishes are to be offered in all restaurants 
on Mondays and Thursdays of every week, it would also be 
proven to our people in its totality that what is still being 
debated with private supply and is being discussed with its 
pros and cons was actually already introduced long ago and 
splendidly proven.
 Let us pay a visit to a main offi ce of army rationing 
(Heeresverpfl egungshauptamt), its warehouses, and its 
organization structure as well as to a military district 
teaching kitchen (Wehrkreislehrküche), and then it will 
quickly become apparent how carefully and methodically 
science has worked in its laboratories. The military district 
teaching kitchen at which our visit was aimed provides the 
participants in their courses the orientation that they need as 
heads of troop mess halls and fi eld kitchens.
 The ‘Building Blocks’ of Soldier Nutrition:
 High nutritional value (Vollwertigkeit), tastiness, 
and variety–these are the three leading principles for the 
training of future cooks who were chosen as a result of their 
professional experience and aptitude and who have been 
introduced here to soldier nutrition and the basis of canteen 
meals (Gemeinschaftsverpfl egung).
 In the theoretical instruction, with the analysis of the 
term ‘high nutritional value’, the ‘building blocks of soldier 
nutrition’, protein carriers and vitamin carriers, pop up again 
and again, and every food that is prepared outside in the fi eld 
kitchen or in the fi eld mess kit (Feldkochkiste) has previously 
been studied in the classroom and has been considered 
with regard to the protein requirement of the human body.–
Thus the fi eld cook gets to know his responsibility for the 
men who have been entrusted to him, because in spite of 
the precise regulations on the provisions for the troops, it 
continues to lie within his hands what he understands to 
make out of the rations to which he is entitled.
 Whole Soy Flour, ‘Milei’, Dried Vegetables: Dried 
vegetables. There is no comparison with the World War. 
Within that context, there is a volume requirement with 
respect to fresh vegetables in a ratio of 1:10, since all water 
components have been removed. Additions of vitamins–for 
example, in the form of yeast extract, the basic substance of 
all vitamins, tomato paste, and so on–form the supplements 
(Ergänzungsstoffe) which are necessary for life along with 
the new types of foods that help to close the protein gap 
and which, thanks to their high biological quality in the 
nutritional science of the future, will play a substantially 
greater role than in the past. These include Bratlingspulver [a 

patty powder] consisting of soy protein (Sojaeiweiss), grain 
protein (Getreideeiweiss), and milk protein (Milcheiweiss), 
the better known “Milei” obtained from components of 
skimmed milk, just to name the most important ones. In 
fact, whole soy fl our (Edelsoja), for example, has a protein 
content of 40 parts per hundred, a fat content of 20 pph, 
and 30 pph carbohydrates. The complete lack of fl avor 
has caused the addition of this little powder to in any 
case not at all appear in the ‘cuisine’ of the German food 
industry. In contrast, German spices as the Wehrmacht is 
accustomed to using and as they are supported by spice and 
herb gardens (Gewürzkräutergärten), such as sage, juniper 
berries, thyme, tarragon, marjoram, savory, parsley, bay 
leaves, mugwort, garlic, lovage root, basil, dill, caraway, 
and calamus (Kalmus) give foods an excellent seasoning 
which additionally has the advantage with respect to salt of 
not stimulating thirst. Of course, this view into the cooking 
pot of the reserve army cannot deceive anyone about the 
diffi culties which those on the front have to battle out there 
in order to have their rations in place. If the Fatherland is 
now eating from the same pot as our soldiers, so to speak, on 
two days a week, then it will never forget that for many of 
those out there at the frontmost positions, it is only possible 
to procure provisions with casualties, the enjoyment of 
which many in the Fatherland may perhaps already wish to 
view as a ‘sacrifi ce’. Hz.
 Note 1. The “Hz.” at the end is probably just a 
pseudonym (like Heinz or Hertz) and in this case was most 
likely just written by a Nazi party propaganda functionary.
 Note 2. This is the last article seen in AustriaN 
Newspapers Online (ANNO) that mentions Edelsoja.
 Note 3. This is the earliest document seen (Dec. 2020) 
that uses the term “protein gap” to refer to the amount of 
protein people (or a person) need minus the amount they are 
consuming.
 Note 4. Translated by Philip Isenberg (MM, CT), Long 
Beach, California.

2990. Kesten, Homer D.; Silbowitz, Ruth. 1942. 
Experimental atherosclerosis and soya lecithin. Proceedings 
of the Society for Experimental Biology and Medicine 
49(1):71-73. Jan. [4 ref]
• Summary: The feeding of soya lecithin to young adult 
chinchilla rabbits also receiving cholesterol was found to 
have a cholesterol-lowering effect; it also diminished the 
incidence of experimental arteriosclerosis. Address: Dep. 
of Pathology, College of Physicians & Surgeons, Columbia 
Univ., New York.

2991. Toit, J.J. du. 1942. Cultivation of soybeans. Farming 
in South Africa. 17(190):9-16, 53. Jan.
• Summary: Contents: Introduction. Uses and market 
prospects: as food for man and beast, in industry, effect 
on soil fertility. Adaptation. Varieties. Soil and fertilizer 
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requirements (incl. inoculation). Method of planting. 
Cultivation. Harvesting. Yields per morgen (“25 bags or 
more under irrigated conditions are not impossible”). Hay 
and silage. General observations.
 “(1) As a food for man and beast.–As mentioned before, 
the protein content of the seed is exceptionally high, viz., 
approximately three times as high as that of wheat and more 
than twice that of fresh meat. Soybeans can be successfully 
stored for long periods more readily than meat and although 
it may not possess the same biological value as food, it is 
a very good substitute for meat, especially in time of war. 
Apart from its value as food for soldiers, the soybean is 
undoubtedly an asset in countries where the poorer classes 
cannot afford meat regularly, since it can be produced much 
more economically than meat. Soybeans are also used in 
the form of meal (prepared by a special process) mixed 
with wheaten fl our and mealiemeal [coarsely-ground corn 
fl our] in order to increase the nutritive value of the latter and 
furnish a better balanced ration for man and beast. In future 
large quantities of soybeans will probably be used in South 
Africa, e.g., in the diet of natives on the mines. At present 
there are millers at Delmas, Johannesburg and elsewhere 
who are anxious to obtain soybeans for milling purposes 
and offer comparatively high prices. From experiments 
carried out by the Low Temperature Research Institute at 
Cape Town, soybeans can be canned successfully for human 
consumption. This bean is also suitable for table use both 
in its green, shelled form and after ripening. Various tasty 
dishes can be prepared from these beans.
 “From a stock-feeding point of view soybean meal 
can be used to advantage in intensive dairy, poultry and 
pig farming as a substitute for a portion of the meat meal 
in the rations, when meat meal is expensive and diffi cult to 
obtain. Most farmers wish to be selfsupporting and therefore 
try to produce all the stock-feed they require. This crop 
makes excellent hay and silage. The plants are erect and 
can therefore readily be cut with a mower. The hay contains 
approximately 12 per cent. digestible protein and can be 
used instead of lucerne where the latter cannot be raised 
successfully under dry-land conditions.” Address: Lecturer in 
Agronomy, Potchefstroom College of Agriculture.

2992. Matagrin, A. 1942. Valeur nutritive de la glycinine du 
Soya albuminoïde “complet” [The nutritive value of soybean 
glycinin, a “complete” albuminoid]. Revue Internationale du 
Soja 2(9):69-79. Feb. [24 ref. Fre]
• Summary: Matagrin is emerging as the best interpreter of 
scientifi c and English-language literature about soybeans into 
French. He also provides excellent documentation with his 
articles in the form of footnotes.
 Note: Glycinin is a globulin (a seed storage protein) 
found in the seeds of the soybean.

2993. New York Times. 1942. Eating of soy bean urged for 

morale in wartime. March 16. p. 26.
• Summary: The New York City League of Women Voters 
has adopted the slogan “Know your soy beans” in a wartime 
drive to promote that vegetable as a nutritive source of 
vitamin B-1. “Through a series of ‘Freedom Forums’ to 
build morale, the league plans to stress the use of soy beans 
as food because the B1 vitamin they contain is known as 
the ‘morale’ vitamin. A sheaf of recipes for soy beans in 
casseroles, main dishes, soups and salads may be obtained 
by writing the league at its headquarters, 151 East Fiftieth 
Street. ‘Will you eat beans for democracy?’ the league asks, 
suggesting that the answer be ‘Yes.’”

2994. Balzli, Jean. 1942. Soja, froment et maïs: Leurs 
teneurs en acides aminés [Soybeans, wheat and corn. Their 
amino acid content]. Revue Internationale du Soja 2(10):110-
12. March. [Fre]
• Summary: A table shows the amino acid content of each 
food (soy is in the form of soy fl our). The amino acids in 
soybeans complement those in wheat or maize; the whole 
is greater than the sum of the parts. Thus wheat bread 
containing soy fl our has more protein (quantity) and higher 
quality protein.

2995. Health News (Hollywood, California). 1942. Women 
voters boost soybean to win war. 10(8):1. April 30.
• Summary: Not politics but health foods are winning the 
attention of the New York City League of Women Voters. 
They have adopted the slogan “Know your soybeans” in a 
better nutrition drive.
 “Would you eat beans for democracy?” ask league 
workers. From their headquarters at 151 East 50th street, 
they distribute soy recipes for soups, main dishes, casseroles, 
etc. “At Freedom Forums, they urge the use of soybeans for 
their morale vitamin (B-1).
 “Health shops have long featured soy products in wide 
variety, highly favored for nutritive factors and alkaline 
reaction.”

2996. Almquist, H.J. 1942. Protein sources in the chick diet. 
Flour & Feed 42(11):10-11. April.
• Summary: Almquist showed that rations which supply 
adequate protein for growth may be expected to meet 
the protein requirements for egg production. Therefore, 
all vegetable protein supplement mash feeds may be 
expected to give satisfactory egg production, when properly 
supplemented with other essential nutrients.
 Contents: Introduction. Growth of young chicks. 
Individual amino acids: arginine, histidine, lysine, glycine, 
methionine and cystine (these “must be considered jointly 
since the former can be converted biologically into the latter. 
Cystine is not required in the diet if there is a suffi cient 
excess of methionine to meet the requirements for both...”), 
tryptophane. Individual feedstuffs: cereals and their by-
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products, animal protein sources, milk proteins, egg proteins, 
oil-cake meals (“Partial defi ciencies of lysine and methionine 
are indicated in soybean protein”). Studying cottonseed 
meal. Alfalfa proteins. Vitamins and minerals.
 Conclusions (The importance of good protein 
concentrates. The amino acid requirements of ruminants are 
far less critical than they are for chickens. In the manufacture 
of soybean meal, carefully controlled heating is essential to 
insure the highest availability of certain amino acids and to 
avoid overheating, which may cause the loss of others).
 A large table at the end shows the “Amino acid 
composition of proteins.” The columns are: Feedstuff, 
remarks, percentage of amino acid in protein (values are 
given for arginine, histidine, lysine, glycine, methionine, 
cystine, and tryptophane). One of the feedstuffs is Soybean: 
Glycinin is 80-90% of the protein.
 A portrait photo shows Dr. H.L. Almquist. Address: 
PhD, Div. of Poultry Husbandry, Univ. of California College 
of Agriculture, Berkeley.

2997. Hopper, T.H. 1942. Annual Report of the U.S. 
Regional Soybean Industrial Products Laboratory. Urbana, 
Illinois. 98 p. 28 cm. [12 ref]
• Summary: Contents: List of illustrations. Introduction. 
Personnel. Publications. Papers presented. Chemical 
investigations: Progress reports by projects. Agronomic 
investigations: Progress reports by projects.
 The Introduction notes that this is the laboratory’s sixth 
annual report. Emphasis is now “being placed on increased 
production of soybeans as a part of the program to meet 
our fats and oils needs during the war emergency period. 
The high rate of domestic consumption, large purchases for 
lend-lease shipments, and curtailment of imports of stocks 
of oilseeds and oils resulting from the war in the Pacifi c, 
indicate that the United States will be faced with a possible 
defi ciency of 1 to 1½ billion pounds in the supply of fats and 
oils from domestic consumption and export in 1942-43.” 
The 1942 production goal of 9 million harvested acres and 
approximately 153 million bushels of soybeans is about 50% 
higher than the record production of 1941.
 Subproject No. 1 (p. 71-72) is titled “The development 
of varieties of soybeans for various industrial purposes by 
introduction and selection.” Under “Progress” we read: “The 
use of the words early, midseason, and late to designate 
these uniform nurseries is open to objection because a group 
of strains that are thought of as early for one area may be 
considered late for another area within the North Central 
Region. Therefore, the designations of the uniform tests have 
been changed as follows:
 “Uniform Early Test changed to Uniform Test, Group 
II; Uniform Midseason Test changed to Uniform Test, Group 
III; Uniform Late Test changed to Uniform Test, Group IV.
 “Provision was made for the addition of a test of very 
early soybean strains, which will be designated as Group I.

 “A mimeographed publication has been prepared giving 
the 1941 yields and chemical composition of all the strains 
as well as the two-year and three-year summaries for these 
tests.”
 Note 1. This mimeographed publication is RSLM No. 
62, dated Feb. 1942.
 Note 2. This annual report is interesting in showing 
(p. 71-72) the evolution of the term “Group.” The term 
“maturity group” is not yet used, but obviously the “Groups” 
were based on maturity. The previous annual report (April 
1941) uses the terms “Uniform Early Test, Uniform 
Midseason Test,” etc. Address: Director, Urbana, Illinois.

2998. Sherman, W.C.; Albrecht, H.R. 1942. Edible soybeans. 
Alabama Agricultural Experiment Station, Bulletin No. 255. 
16 p. April. [24 ref]
• Summary: Contents: Introduction. Nutritional value: 
Protein, fat, minerals, vitamins. Varieties of edible 
soybeans. Cultural methods. Shelling, canning, and cooking 
recommendations. Soybean recipes: Using green soybeans, 
cooked mature soybeans, soybean fl our, soybean sprouts. 
Literature cited.
 “Although soybeans have been an important constituent 
of the diet of Oriental peoples since ancient times, interest 
in soybeans for human food has developed in this country 
mainly during the last decade... Soybeans are a rich source of 
protein, both as fresh green vegetables and as mature seed.” 
Green shelled soybeans contain 12.2% protein, which is 63% 
more than green lima beans and 30% more than cowpeas. 
Mature dry soybeans contain 40.6% protein, which is 2.24 
times as much as dry lima beans and 1.9 times as much 
as dry cowpeas. Green shelled soybeans contain 0.072% 
calcium, which is 2.57 times as much as lima beans or 
English peas. Mature dry soybeans contain 0.212% calcium, 
which is 3 times as much as dry lima beans, 2.5 times as 
much as dry English peas, and 32.5% more than navy beans. 
“Fresh green soybeans are a very good source of vitamin A 
and are defi nitely superior to other beans and peas.” Table 
4, titled “Yields of dry beans and certain characteristics of 
edible soybean varieties tested at Auburn, 1937-1940” (p. 
9) lists the varieties by time of maturity: (1) Early–Toku, 
Green Giant, Bansei, Jogun, Willomi, Imperial, Emperor. 
Midseason–Higan, Funk Delicious, Hokkaido. Late–Easy 
Cook, Rokusun, Mammoth Yellow, Tokio, Mamloxi, Delsta, 
Biloxi, Kura, Delnoshat, Chame, Mamotan. For each variety 
is given: No. of years in test, average yield of dry beans (bu/
acre), color of dried beans, size of green beans, period edible 
green beans borne (e.g. late July & early August), quality of 
cooked dry beans, and per cent beans soft after cooking.
 Recommended varieties include (p. 12): (1) Early: 
Emperor, Imperial, Willomi; (2) Midseason: Funk Delicious, 
Hokkaido, No. 85560; (3) Late: Cherokee, Delnoshat, Delsta, 
Rokusun, Seminole, Tokyo. Early maturing varieties tend to 
shatter more than midseason or late varieties.
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 Note: This is the earliest document seen (Nov. 2020) that 
mentions the soybean variety Cherokee. Address: 1. Assoc. 
Animal Nutritionist; 2. Asst. Agronomist.

2999. Somers, I.I.; Gilbert, S.G.; Shive, J.W. 1942. The 
iron-manganese ratio in relation to the respiratory CO2 and 
defi ciency-toxicity symptoms in soybeans. Plant Physiology 
17(2):317-20. April. [3 ref]
• Summary: “The ratio of concentrations of these two trace 
elements has a profound infl uence upon the metabolism 
of the plant in general, since within the relatively short 
experimental period of ten days very marked pathological 
effects are produced by a deviation from the optimal range of 
the Fe/Mn concentration ratio either upward or downward.” 
Address: Rutgers Univ., New Brunswick, New Jersey.

3000. Wolfe, Alvin C.; Park, J.B.; Burrell, R.C. 1942. A 
study of the chemical composition of soybeans during 
maturation. Plant Physiology 17(2):289-95. April. [18 ref]
• Summary: “Summary and conclusions: An analysis of 
four varieties of soybeans at different stages of development 
indicates that fat and protein of the seed are probably 
produced largely from substances brought into the seed from 
other parts of the plant at the time of synthesis, rather than 
from the carbohydrates already present in the seed.
 “Special attention is called to the desirability of 
expressing certain data in terms of quantity per plant or per 
plant part (as per average seed) rather than only in terms of 
the percentages present in the whole sample.” Address: Dep. 
of Agricultural Chemistry and Dep. of Agronomy, Ohio State 
Univ.

3001. Ojai (The). 1942. County mourns passing of Ojai 
business fi gure [Bill Baker]. May 29. p. 5. Friday.
• Summary: “A large company of friends from this county 
[Ventura], Santa Barbara, and Los Angeles gathered at the 
Barker chapel in Ventura Tuesday afternoon when the Very 
Reverend S.R. Hammond of St. Paul’s Episcopal church 
conducted last rites for W.C. (‘Bill’) Baker, long a noted 
industry in the baking industry in America.”
 “Mr. Baker was born May 4, 1873 in Marburg, 
Germany, and came to this country alone at the age of 16, 
inspired with the ideals of democracy.”
 “As a child he had shown exceptional talent as a 
sculptor and a career as an artist was mapped out for him. 
Then changes in the family affairs upset all plans and when 
he came to the United States he made his livelihood at the 
baking trade. Here his exceptional ability rapidly took him 
to the fore. He was employed in the catering departments of 
some of America’s fi nest hotels.” These are listed.
 He experimented with wheatless breads. “Later on 
request of medical men in Santa Barbara he developed a 
successful bread from lima beans, as an anti-acid bread 
and one suitable for diabetics. This product and his later 

experiments with soy bean bread, equally successful, spread 
his fame around the world and for years an unending stream 
of health products had gone forth from his Ojai plant...”
 “As a hobby he ornamented beautiful cakes for his 
friends and many a Los Angeles and Ventura county wedding 
boasted his handiwork as the chief ornament of the reception 
refreshment table. Later he took to making huge cakes as 
Christmas gifts for U.S. presidents... He was commissioned 
to make cakes for fairs and festivals in many places. His 
most ambitious creation was the he San Francisco Golden 
Gate Exposition 1000-pound fruitcake” [1939].
 His survivors are listed. His brother, Otto Koch, is 
critically ill at his home in Morris Plains, New Jersey. His 
sister, Sister Marie, has for many years been the Lutheran 
deaconess at the Lutheran hospital in Philadelphia, 
Pennsylvania; she came west for the funeral.
 Note 1. This is the earliest document seen (Nov. 2005) 
about Bill Baker in the local Ojai newspaper. Note 2. Other 
obituaries say that he came to this country with his parents.

3002. Booher, Lela E.; Hartzler, E.R.; Hewston, E.M. 1942. 
A compilation of the vitamin values of foods in relation to 
processing and other variants. USDA Circular No. 638. 244 
p. May. See p. 182-85. [298* ref]
• Summary: This is “a summary of the vitamin A, thiamin, 
ascorbic acid, vitamin D, and ribofl avin values of foods in 
terms of International Units or absolute weights of these 
vitamins, as recorded in the literature through December 
1940.”
 Information on the vitamin content of soybeans and 
soyfoods was extracted from 10 scientifi c studies. The foods 
were green, freshly shelled soybeans, mature dry soybeans, 
soybean meal, soy sauce, and the residue (press-cake) from 
soya sauce.
 The content of vitamin A in immature green soybeans 
grown in Alabama ranges from 1,175 I.U. to 353 I.U., while 
the vitamin A content of dry soybeans (6-9% moisture) 
ranges from 406 to 70 I.I. Address: USDA Bureau of Home 
Economics.

3003. Cartter, J.L.; Hopper, T.H. 1942. Infl uence of variety, 
environment, and fertility level on the chemical composition 
of soybean seed. USDA Technical Bulletin No. 787. 66 p. 
May. [30 ref]
• Summary: The authors have amassed a considerable 
amount of data showing the effect of soil, climate, and 
fertilizer treatment on the degree of saturation in soybean oil.
 Contents: Introduction. Effect of variety, location, and 
season on yield and composition of soybean seed: materials 
and methods, climatological data, yield, size of seed, protein 
content, oil content, iodine number, total ash content, 
phosphorus content, potassium content, calcium content, 
total sugar content, crude fi ber content, unsaponifi able matter 
in crude soybean oil.
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 Effect of variety, fertility level, and season on the yield 
and composition of soybean seed: materials and methods, 
climatological data, yield, size of seed, protein content, 
oil content, iodine number. Summary and conclusions. 
Literature cited. Address: 1. Agronomist, Div. of Forage 
Crops and Diseases, Bureau of Plant Industry; 2. Principal 
Chemist, Bureau of Agricultural Chemistry and Engineering. 
Both: USDA.

3004. Hill, Lewis Webb. 1942. The production of 
nonetiological skin hypersensitivity to foods by natural 
means in atopic persons. J. of Allergy 13(4):366-70. May. [2 
ref]
• Summary: For the last 10 years the author has fed 
a milk-free food made of soybeans [soybean milk] to 
many eczematous infants who had positive scratch or 
intracutaneous tests to milk protein. In some of these 
patients, their dermatitis was removed by removing dairy 
milk from their diet. In others, removal of milk does no good 
and drinking milk does no harm. The author then selected 
13 infants whose eczema was either greatly improved or 
cured when dairy milk was removed from their diet. The 
soybean food was substituted for dairy milk and all infants 
were “tested intracutaneously with soybean protein the 
day the soybean food was started. All were negative. They 
were then re-tested at one- or two-week intervals. Seven 
developed positive tests–1 at the second week, 2 at the 
third, and 4 at the fourth week. There was no aggravation or 
return of dermatitis coincident with the development of the 
positive skin tests or at any time while the soybean food was 
being taken, in most cases over a period of months. Some 
of these patients were again fed milk after a few weeks, 
and the dermatitis immediately recurred. The soybean food 
was again resumed, and the dermatitis disappeared... These 
observations do not seem reasonable and are not easy to 
explain... Whatever the explanation may be, the genesis of 
entirely nonetiological skin sensitivity to foods in atopic 
persons is demonstrated.”

Webster’s Dictionary defi nes atopy (derived from the 
Greek atopia = uncommonness, and fi rst used in 1923) as 
“a probably hereditary allergy characterized by symptoms 
(as asthma, hay fever, or hives) produced upon exposure to 
the exciting allergen without inoculation.” Address: M.D., 
Eczema Clinic, Children’s Hospital, Boston, Massachusetts, 
and Dep. of Pediatrics, Harvard Medical School.

3005. Science and Culture (Calcutta). 1942. Soya bean in 
infant feeding. 7(11):563-66. May. [19 ref]
• Summary: Contents: Metabolism of infants. Indian 
conditions (pediatric advances, shortage of cow’s milk, 
promise of soya bean milk). Clinical experience with soya 
bean milk (brief review of the literature). Methods of making 
soya bean milk: Raw bean fl our, wet grinding, roasted 
bean fl our, steam processed fl our (Berczeller process for 

Soyolk), soya bean fl our with dried milk (Helen Mckay and 
Yolac), ground soya bean milk (made with groundnuts and 
soya beans). Composition of soya bean milk. Conclusion. 
Address: From the Section of Physiological Hygiene, All-
India Inst. of Hygiene and Public Health, Calcutta.

3006. Sullivan, Maurice; Nicholls, Jane. 1942. Nutritional 
dermatoses in the rat. VI. The effect of pantothenic acid 
defi ciency. Archives of Dermatology and Syphilology 
45:917-32. May. *
• Summary: The authors have studied the effect of lecithin 
in relation to vitamin research. Address: 1. M.D.; 2. M.Sc. 
Both: Dep. of Dermatology, John Hopkins Univ. School 
of Medicine and the Dep. of Biochemistry, Johns Hopkins 
School of Hygiene and Public Health, Baltimore, Maryland.

3007. Watson, C.J.; Campbell, J.A.; Davidson, W.M.; 
Robinson, C.H.; Muir, G.W. 1942. Digestibility studies with 
ruminants. IX. Associative digestibility of grains: wheat 
bran, gluten feed and soybean oil meal. Scientifi c Agriculture 
(Ottawa) 22(9):561-70. May. [1 ref]
• Summary: Soybean oil meal, solvent processed, was fed 
to steers. Address: Dominion Dep. of Agriculture, Ottawa, 
Ontario, Canada.

3008. Rouest, Antoine. 1942. Le Soja dans l’alimentation 
humaine [The soybean in human nutrition]. Revue Horticole: 
Journal d’Horticulture Pratique (Paris) 114(2089):112-14. 
June 1. (New Series, Vol. 28, No. 5). [Fre]
• Summary: Discusses the reasons that soya has a poor 
image as a food. Discusses individually: Soymilk, soy oil, 
lecithin, soybean cake, whole soy fl our, soya coffee, and 
soy sauce (which forms the base of Worcestershire sauce 
from England). Address: In 1946: Professeur d’Agriculture, 
Conservatoire National des Arts et Metiers, France.

3009. Balzli, Jean. 1942. Soya, froment et maïs: Leurs 
teneurs en acides aminés [Soya, wheat and maize: Their 
amino acid content]. Revue Internationale des Produits 
Coloniaux et du Materiel Colonial 17(188):81-83. May/June. 
[Fre]
• Summary: I have spoken to our readers repeatedly of 
the building blocks (matières plastiques) with which 
living beings of the animal kingdom build and repair their 
tissues. These are protides or proteins or nitrogenous bodies 
(corps). Because these materials are both indispensable and 
irreplaceable, and because our protein resupply has proven 
more or less diffi cult, due to the alimentary restrictions 
caused by the war, I think it is appropriate to revisit this 
subject frequently.
 The proportion of nitrogen in proteins (protides) varies 
from 15 to 18%. In other words, the ratio of nitrogenous 
matter to the nitrogen that they contain oscillates between 
5.44 and 6.37. In Europe we generally indicate the 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    1165

© Copyright Soyinfo Center 2021

coeffi cient 6.25, but this is not correct. The coeffi cient of 5.7 
N (N signifi es nitrogen) preferred by American authors for 
the evaluation of proteins based on titrated nitrogen is more 
justifi able.
 In a previous article (Le soya est-il vraiment une viande 
végétale? Is the Soybean Really a Vegetable Meat?) I said 
that albuminoids–the proteins that interest us particularly–
are formed by the union, in a very large number of 
combinations, of some twenty organic acids called aminated 
acids or amino acids. In other words, amino acids are today 
considered to be the defi ned constituents of proteins, all of 
which contain a certain number of molecules thereof, linked 
to one another by a characteristic bond. Thanks to the works 
of Schützenberger, Drechsel, Kossel, Fischer, Abderhalder, 
Osborne, McCollum, Berg, and others, we now know fairly 
well the chemical composition, functions and dislocations of 
the entire range of amino acids.
 Let us recall that there exist complete–or perfect–
proteins and incomplete–or imperfect–proteins. Only 
complete proteins are capable of serving as plastic materials 
building or repairing living cells, tissues, organs, and 
organisms. Incomplete proteins are capable of playing only 
an accessory role.
 Meats, blood, milk, true nuts, green leaves, potatoes and 
soybeans (le soya) are sources of complete proteins. Other 
foods give us only proteins that are more or less incomplete. 
The seeds of legumes, however, while they are young, turn 
out to be bearers of complete proteins. This is particularly the 
case with green peas (petits pois) and green beans (haricots 
verts). In their dry state, these leguminous seeds give us only 
incomplete proteins; there is only one exception to this rule: 
soybean seeds (les graines de soya). The proteins of cereals 
are incomplete.
 We will compare the amino acid content of soybeans, 
wheat and corn, given that soy fl our (farine de soya) can 
easily be incorporated in wheat bread or polenta (hominy 
grits). Attached is a table showing the amino acid content of 
one soy fl our:
 Aspartic acid 9.4
 Glutamic acid 19.5
 Hydroglutamic acid 6.5
 Arginine 5.1
 Cystine 1.1
 Glycine 1.0
 Histidine 1.4
 Leucine 8.5
 Lysine 2.7
 Phenylalanine 3.9
 Proline 3.8
 Tryptophane 1.7
 Tyrosine 1.9
 Valine 0.7
 [Total 67.2]
 There follow two more tables. The fi rst (by Osborne 

1907) shows the amino acid composition of each of three 
proteids in wheat: leucine (leucosine), glutenin (glutenine), 
and gliadin (gliadine).
 The second shows the amino acid composition of two 
proteids of maize: glutenin and zein.
 My readers will note that soy (le soya) completes the 
cereals quite well. I would suggest rereading the table in 
which I explained the biological role of the various amino 
acids (p. 173, No. 5, from September 1941).
 The challenge, “How are we to feed our young people?” 
will be less agonizing if we fi nally give soy the opportunity 
to prove its invigorating and strengthening properties.
 Amino acids are found even in the soil.
 In order to properly understand the phenomena of 
organized life, we need to thoroughly study the effects of 
amino acids.
 Amino acids, which are indispensable to growth and 
maintenance, must not be lacking in our food, if we want 
to avoid wasting away. And yet this danger is very great in 
times of rationing and alimentary restrictions. To alleviate 
it, we must combine the nitrogenous foodstuffs to which we 
still have access. Food must always be as varied as possible. 
Above all, we sorely need the help that soybeans (soya) can 
provide. We will not use soy in the form of a dry legume, 
nor will we consume it disguised as green peas; instead we 
will use whole (full fat) soy fl our, which can be included in 
almost every dish.
 Soon we will show (“La chère des soyaïstes en temps de 
guerre) [“The Food of Soy Enthusiasts in Time of War”] how 
complete soy fl our can be used to complete and upgrade our 
rations, which have become more or less insuffi cient.
 Note: Translated by Laura Friend (MA, CT), Port 
Orchard, Washington. Address: PhD.

3010. Burr, G.O. 1942. Signifi cance of the essential fatty 
acids. Federation Proceedings (FASEB) 1(2):224-33. June. 
[92* ref]
• Summary: A detailed review of the literature on essential 
fatty acids. Address: Univ. of Minnesota, MN.

3011. Goldman, Leon. 1942. The addition of lecithin to the 
treatment routine in psoriasis. Cincinnati J. of Medicine 
23(6):166-70. June. [7 ref]
• Summary: Since most psoriasis is incurable, any 
contributions to its management should be considered. 
“Conclusions: The addition of the feeding of soy bean 
lecithin mixtures to the treatment routine in fi fteen known 
cases of very resistant psoriasis seemed to be of defi nite help, 
during a brief period of observation. There were no reactions 
to this therapy.” Address: M.D., Cincinnati, Ohio.

3012. Iwasa, Yosaburo. 1942. Daizu-chû no sainyû busshitsu 
ni kansuru kenkyû. VI. Kesshô busshitsu no sainyû kôka 
[Study of a substance in soybeans which stimulates 
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production of milk. VI. Effect of crystalized materials in 
inducing milk production]. Nippon Nogeikagaku Kaishi (J. 
of the Agricultural Chemical Society of Japan) 18(6):577-80. 
June. (Chem. Abst. 45:4315). [4 ref. Jap]
• Summary: Soy saponin A stimulated lactation in albino 
rats, rabbits, and women.

3013. Plagge, H.H.; Lowe, Belle. 1942. Preservation of 
fruits and vegetables by freezing in refrigerated locker 
plants. Bulletin P. Iowa State College Ames: Agricultural 
Experiment Station–Agricultural Extension Service P46. p. 
486-528. June. New series. See p. 488-95, 498-99, 502.
• Summary: Figures show: 1 (p. 490) “showing equipment 
for preparing vegetables and fruits,” includes: “11. Hand 
sheller for peas, lima beans and soybeans.” 2. “Two types of 
pea shellers which have been found very useful for shelling 
peas, lima beans, and vegetable soybeans.”
 Table 1, “Varieties of vegetables recommended for 
freezing preservation in locker storages in Iowa” (p. 491) 
includes vegetable soybeans [green] of the varieties Bensei 
[sic, Bansei], Higan, Hokkaido, Willomi.
 Page 492: “Vegetable soybeans are of special interest, 
because they are regarded as being good sources of protein 
and certain of the B vitamins. They are adapted to Iowa 
conditions, yield well, and the frozen product is excellent.”
 Table 2, “Directions for the selection of vegetables...” 
states for “Vegetable soybeans” (p. 495): “Maturity: Pick 
when pods are fairly well rounded, but while still a bright 
green. Yellowish pods indicate a too-mature condition. 
Condition: Condition best when frozen the same day of 
harvest. Can be handled like lima beans. Quality: Quality 
determined as for lima beans. Discard moldy and damaged 
pods and those changed from green to yellow.”
 Table 3, “Summary of procedures for preparing 
vegetables before scalding” states for vegetable soybeans 
(p. 498-99): “Washing: Wash pods under strong spray of 
water. Rinse thoroughly and drain in colanders. Sorting: 
Sort out pods that are moldy, over-mature, or under-mature. 
Trimming, cutting: Not required. Other procedures: Shell 
with pea sheller. Seeds require several rinsings and some 
agitation to remove loosely attached membranes.”
 Page 525: The tissues of vegetables “containing 
considerable starch, such as peas, lima beans, soybeans and 
corn” are not altered, and the vegetables do not shrink upon 
freezing.
 Table 9, “Directions for cooking and serving frozen 
fruits and vegetables” (p. 527). “Thaw: In container. Cooking 
may be started before defrosting is complete. To serve raw: 
Do not serve raw. Cook: In as short a time as possible. Use 
little water. If water remains after cooking, use it in sauces 
or soups. It contains soluble vitamins, minerals and other 
nutrients.”
 Note (2008): Blanched, frozen vegetable soybeans 
should be cooked longer than most vegetables to inactivate 

trypsin inhibitors, and in more water to get rid of fl atulence 
factors. Bring to a boil in lightly salted water and simmer for 
5-7 minutes. Address: [Ames, Iowa].

3014. Ramstad, Paul E.; Geddes, W.F. 1942. The respiration 
and storage behavior of soybeans. Minnesota Agricultural 
Experiment Station, Technical Bulletin No. 156. 54 p. June. 
[45 ref]
• Summary: Contents: Introduction. Historical overview. 
Outline of investigation. Methods of determining moisture 
in soybeans. Hygroscopicity of soybeans and soybean oil 
meals. Respiration studies at constant temperature. Effect 
of storage conditions on the viability of soybeans. Effect of 
damage in storage on the chemical composition of soybeans. 
Adiabatic storage studies. Bulk storage of soybeans. 
Production of carbon monoxide by heating soybeans. 
Discussion and conclusions. Summary. Acknowledgments. 
Literature cited.
 Aerobic respiration in seeds is analogous to oxidative 
combustion; the initial and fi nal products are the same in 
both cases. Hexose sugars + oxygen lead to carbon dioxide, 
water, and heat (calories). In addition to the respiration of 
the seeds themselves, the respiration of bacteria, molds and 
insects associated with the seeds may account for a large 
share of the total respiratory activity exhibited in storage. 
“When respiration occurs at a suffi ciently rapid rate to 
produce more heat more quickly than it can be dissipated, the 
temperature of the grain rises and heat damage may result.”
 “Moisture content has long been recognized as one 
of the major factors determining the intensity of the 
respiration of stored grain.” Research has also shown that 
cracked, shriveled, immature kernels respire more rapidly 
than sound, plump grain of the same moisture content. The 
presence of foreign material or of sprouted, frosted, or heat-
damaged kernels also increases respiration. Address: Div. of 
Agricultural Biochemistry, Univ. of Minnesota.

3015. USDA Bureau of Plant Industry. Div. of Forage 
Crops and Diseases. 1942. Firms manufacturing or 
handling soybean food products. Washington, DC. 3 p. July. 
Mimeographed unpublished manuscript.
• Summary: The companies are listed alphabetically 
by state, and within state by city. Numbered codes after 
each company, keyed to a list of 35 soyfood types in the 
back, explain which foods are made by each company. 
Unfortunately, it is not clear from this list which companies 
are manufacturers and which are “handlers” (retailers or 
distributors).
 California: Arlington (Loma Linda Foods), Berkeley 
(Golden Gate Food Products Co.), Glendale (Hygenic 
[Hygienic?] Food Co.), Los Angeles (El Molino Mills, Mrs. 
Hauser’s Soya Foods Co. {4617 Melrose Ave.}, Kevo Co., 
Klein Soup Co.), San Francisco (Radcliffe Soya Products 
{146 Fillmore St.}), Santa Cruz (Daglish Health Food 
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Service). Delaware: Milton (Draper Canning Co.). Illinois: 
Bloomington (Funk Bros. Seed Co.), Chicago (Allied Mills, 
Armour & Co., Dewey Food Products Inc., Dietetic Supply 
House, Durkee Famous Foods, Fearn Soya Foods Co. {355 
W. Ontario St.}, Glidden Co., Great China Foods Co., 
Griffi th Laboratories {1415 W. 37th St.; handles soy fl our 
and grits}, John F. Jelke Co., Soybean Products Co. {210 
N. Carpenter St.}, Swift & Co.), Decatur (Spencer Kellogg 
and Sons, A.E. Staley Manufacturing Co.), Elgin (B.S. 
Pearsall Butter Co.), Urbana (Prehn’s Health Food Store). 
Indiana: Columbia City (Oriental Show-You Co.), Decatur 
(Central Soya Co.), Indianapolis (Standard Margarine 
Co.). Iowa: Des Moines (Soy Products Co.). Maryland: 
Baltimore (J.H. Filbert, Inc., The Wm. Schluderberg–T.J. 
Kurdle Co.), Takoma Park (Hillcrest Health Products Co.). 
Massachusetts: Boston (Prince Macaroni Co.), Newton 
Centre (W.L. Cummings & Co.). Michigan: Battle Creek 
(Battle Creek Food Co.), Detroit (Shedd Products Co.). 
Minnesota: Minneapolis (Archer-Daniels-Midland Co.). 
Missouri: Kansas City (Harrow-Taylor Butter Co.), St. Louis 
(Blanton Co.). New Jersey: Vineland (George A. Mitchell). 
New York: Brooklyn (Agash Refi ning Corp., Cosmo Packing 
Co., Soy-Malt Co. {234-A Marion St.}), Elmhurst, Long 
Island (American Lecithin Co.), Glandale, Long Island 
(Beskor, Inc. Note: As of May 1997 there is no place named 
“Glandale”–or “Glendale”–on Long Island), New York City 
(Barrett & Eastwood, Borden Company, Enco Chemical 
Corporation, Franklin Mills Co., National Biscuit Co., Soya 
Corporation of America {Rockefeller Plaza}, Stein, Hall & 
Co.), Rochester (Vegetable Products Co.). North Carolina: 
Asheville (Judd’s Health Foods), Lexington (Vitro Nu Foods 
Corp.). Ohio: Cincinnati (The Churngold Corp., Miami 
Butterine Co.), Circleville (Winoor Canning Co.), Cleveland 
(Barton Nut & Candy Co., Pfaffman Egg & Noodle Co.), 
Columbus (Capital City Products Co.), Greenville (O’Brien 
Milling Co.), Mount Vernon (International Nutrition 
Laboratory [Dr. Harry Miller]), Worthington (Special Foods, 
Inc.). Pennsylvania: Paoli (Great Valley Mills), Philadelphia 
(J.S. Ivins’ Son, Inc., C.F. Simonin & Sons, Tastee Soy 
Foods), Williamsport (Penna Soya Products Co.). Tennessee: 
Madison College (Madison Foods). Wisconsin: Hortonville 
(Fox Valley Canning Co.), Oostburg (Oostburg Canning 
Co.), Owen (Owen Canning Co.).
 The soy food types are: “1. Albumin or protein. 2. 
Beans–baked. 3. Beans–canned green. 4. Beans–roasted. 
5. Breakfast foods. 6. Butter–soy. 7. Candies. 8. Chips or 
meats. 9. Chocolate. 10. Chocolate and other beverages. 11. 
Coffee substitute. 12. Crackers, wafers, cookies, puddings, 
etc. 13. Curd or cheese. 14. Diabetic foods. 15. Flakes. 
16. Flavorings. 17. Flour. 18. Flour–prepared. 19. Grits. 
20. Health foods. 21. Ice cream powder. 22. Infant foods. 
23. Lecithin. 24. Macaroni products. 25. Malted products. 
26. Meat-like products. 27. Milk. 28. Molasses–bean. 29. 
Oil. 30. Puffs. 31. Sauce. 32. Shortening. 33. Soups. 34. 

Soybeans. 35. Spreads–sandwich. 36. Toast.”
 Note: This is the earliest document seen (Dec. 2015) that 
mentions Griffi th Laboratories. Address: Washington, DC.

3016. Balzli, Jean. 1942. La graine de Soja et la vitamine F 
[Soybean seeds and vitamin F]. Revue Internationale du Soja 
2(13):228-31. July/Aug. [3 ref. Fre]
• Summary: See an article with the same author and title 
published in Revue Internationale des Produits Coloniaux et 
du Materiel Colonial in July/Aug. 1942.

3017. Balzli, Jean. 1942. La graine de Soya et la vitamine 
F [Soybean seeds and vitamin F]. Revue Internationale des 
Produits Coloniaux et du Materiel Colonial 17(189):110-13. 
July/Aug. [3 ref. Fre]
• Summary: In the category of vitamins (Wirkstoffe [active 
ingredients in German]) that remain under-described, we fi nd 
the F factor that American researchers (Evans, Burr, since 
1929; then Marie Shepherd) fi rst studied.
 Vitamin F is composed of two unsaturated fatty acids 
and also of their glycerides: linoleic acid and linolenic acid. 
This vitamin acts, above all, on the skin (the tegument), in 
other words it maintains the tone, turgescence, youth and 
beauty of the epidermis and its appendages. A defi ciency 
in this vitamin manifests itself in the following symptoms: 
(1) dryness and fl aking (desquamation) of the skin; (2) hair 
fragility and loss. The Institute of Physiological Chemistry 
of the Faculty of Medicine of the University of Basel 
(Switzerland) (L’Institut de Chimie physiologique de la 
Faculté de Médecine de l’Université de Bâle) (Switzerland), 
to further what little we know of the F factor, has conducted 
experiments on rats (albinos). After subjecting them to a 
diet completely devoid of lipids (fatty matter), it observed 
the following symptoms: conjunctival hyperemia; fatty and 
moist desquamation on the ears, muzzle and paws; ring 
strangulation [?] (strangulation annulaire) of the tail; hair 
loss in areas affl icted by seborrhea (dandruff).
 The rats fell ill between the 70th and the 100th day of 
their pathogenic diet. Recovery was achieved with small 
quantities of vitamin F. All it took was to give each animal 
either 0.1 gm of linoleic acid or 0.2m g of concentrated 
vitamin F daily. Even the minimum quantity of 0.078 gm 
of these acids, per animal per day, succeeded in making all 
of the unhealthy symptoms disappear; this corresponds to 
0.5% of the daily food ration. It should be kept in mind that 
other unsaturated fatty acids (such as oleic acid), as well as 
saturated fatty acids (for example, stearic acid) are absolutely 
ineffective against the condition due to the absence of the 
F factor. On the other hand, the unsaturated fatty acids that 
make up vitamin F ensure the growth of rats as well as, in 
females, the ability to conceive and lactate.
 It is essential, for animals and humans alike to obtain 
these unsaturated fatty acids in their food, because they are 
unable to synthesize them, even though their bodies have 
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enzymes (ferments) capable of transforming saturated fatty 
acids, through dehydration, into unsaturated fatty acids.
 Linoleic and linolenic acid are characterized by C=C 
conjugated or paired combinations: double or triple. Linoleic 
acid, C12H22O2, has the following composition:
 Note 1. One line shows a long string of hydrocarbons 
connected by single and double bonds that comprise linoleic 
acid.
 While that of linolenic acid, C18H30O2, is written a little 
differently:
 Note 2. Another line shows a long string of 
hydrocarbons connected by single and double bonds that 
comprise linolenic acid.
 I will not go into detail. I will not even speak of the 
categories (catégories) x and beta of these two fatty acids, 
since our journal is short on paper. Our readers will fi nd 
more comprehensive information in the publications 
(Footnote 1) of two Swiss scholars, Dr. Gertrude Woker 
and Dr. Paul Bernhard, both of whom are eminent members 
of the Institute of Physico-Chemical Biology of the 
University of Bern (Institut de Biologie physico-chimique de 
l’Université de Berne) (Switzerland).
 Footnote 1 cites two documents: Woker, G.; Bernhard, 
Paul. 1941. Chemische Nachweismethoden des Vitamin 
F (I) [Chemical methods for detecting vitamin F (I)]. 
Helvitica Chimica Acta 24(1):98-117. Jan. 1. And: 
Bernhard, Paul. 1941. Der Vitamin F-Komplex (I). Die 
Bedeutung der mehrfach ungesaettigten Fettsaueren mit 
2 und 3 Doppelbindungen (insbesondere der Linol- und 
Linolensaeuren) fuer den pfl anzlichen, tierischen und 
menschlichen Organismus [The vitamin F complex (I). The 
importance of the multiple unsaturated fatty acids with 2 
and 3 double bonds (especially linoleic and linolenic acids) 
for the plant, animal and human organism] Schweizerischre 
Zeitschrift fuer Biochemie (Bern) 1(1): Nov.
 With respect to the distribution of unsaturated fatty acids 
in plant and animal lipids, we must remember three facts:
 (1) Deposited fats (graisses de dépôt) contain only a 
very small amount thereof;
 (2) Organ fats contain more;
 (3) Lipoids known as phosphatides (such as lecithin 
or oleostearo phosphoglyceric ester of choline {ester 
Èoléostéarophosphoglycérique de la choline})¼ have more 
unsaturated fatty acids than saturated fatty acids.
 Any time a person is fed a diet containing no fat 
whatsoever, linoleic and linolenic acids gradually disappear 
from the fats and adipose layers of his body; minimal traces 
thereof remain in the liver.
 It is especially in cephalins (similar to lecithins) that 
we fi nd not only saturated fatty acids (stearic and palmitic), 
but also unsaturated fatty acids: oleic, linoleic, and linolenic 
(or cephalinic). Cephalin is found mostly in the brain. Its 
basic component is not choline, but colamine. It constitutes 
nearly half of the white matter substances that are soluble in 

petroleum ether. Lecithins, cephalins and phosphoglyceric 
acid very likely serve as vehicles for unsaturated fatty acids.
 As sources of linoleic acid or linolenic acid, not all 
vegetable oils are equal. To obtain linoleic acid, we use 
poppy (oeillette; pavot) oil, whereas linolenic acid is 
extracted from fl ax oil. But soy oil (huile de soja) too 
would be worth adding to this group. To learn about other 
oils, please see the aforementioned publication of Mr. Paul 
Bernhard of Bern. Sunfl ower oil is especially interesting.
 Attached is a table (No. 1; [see below]) that merits 
our special attention. All of this research will be continued 
and improved. Of particular interest will be soy oils. Their 
linoleic and linolenic acid content fl uctuates considerably, 
depending on the provenance of the oil, because the degree 
of saturation of oils corresponds to the strength of ecological 
infl uences, as shown by Table No. 2 concerning fl ax oils. 
(Continued). Address: PhD.

3018. Balzli, Jean. 1942. La graine de Soya et la vitamine 
F [Soybean seeds and vitamin F (Continued–Document 
part II)]. Revue Internationale des Produits Coloniaux et du 
Materiel Colonial 17(189):110-13. July/Aug. [3 ref. Fre]
• Summary: (Continued): In southern countries, oils are 
richer in oleic acid; in northern regions, they contain more 
linolenic acid. And let us remember that the freezing point of 
oleic acid is very low. This unsaturated fatty acid freezes at a 
mere +4 degrees Centigrade. Linoleic acid does so only at -9 
degrees. We do not see linolenic acid freeze.
 Certain climatic factors–long winters and short 
summers–force plants in northern countries to equip their 
seeds and reproductive organs with large quantities of 
(unsaturated) fatty acids with low freezing points, in order 
to protect them from death by cold. Because there is no risk 
of such death in southern climes, plants there produce more 
(unsaturated) fatty acids with much higher freezing points. 
The exceptions to this rule that have been cited are easy to 
explain. There are tropical plants that provide a fair amount 
of linoleic and linolenic acid. But these are plants living in 
lands with dry soils and cold nights. Anywhere there is a 
risk of cold snaps, it is important for plants to have, in their 
reserves, unsaturated fatty acids with a very low freezing 
point. Because these fatty acids do not freeze easily, cold 
waves do not cause the sap to coagulate, and the plant 
thereby escapes death.
 Why are halibut (fl étan) (Hippoglossus vulgaris) and 
cod (morue) (Gadus morhua) able to withstand freezing 
water? Very simply, because their fat is very rich in 
unsaturated fatty acids, which do not coagulate.
 Vegetable fats that have undergone industrial treatment–
that have, for example, been hardened by the addition of 
hydrogen–no longer contain linoleic or linolenic acid, said 
process having reduced them to the state of stearic acid: CH3 
(CH2) 16 COOH. As a result of this, margarines and similar 
products (vegetaline {végétaline} [a French cooking fat, 
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like Crisco, made of hydrogenated coconut oil and palm 
oil–translator] and palmine {palmine}) are lacking in vitamin 
F. Too little attention is still paid to F avitaminosis. But this 
ailment, caused by a defi ciency in the F factor, and even 
pre-defi ciency conditions, have contributed to the meteoric 
expansion of beauty products industries (see my illustrated 
work “Gepfl egte Frau, schöne Frau (A Well-Groomed 
Woman is a Beautiful Woman),” Stuttgart and Leipzig, 1932 
and later editions, W. Hädecke). Most women have skin so 
tired and sensitive that they are forced to use nourishing 
creams. Indeed, the ill-considered use of margarines and 
other fats lacking in vitamin F can only lead to premature 
aging of the skin.
 Since it is not enough to apply just any rich cream 
to the skin, the fi rm Hamol S.A. in Zurich has begun to 
manufacture beauty products based on factor F.
 Soy oil is expected to become one of the best sources 
of vitamin F. Notably, soybean seeds (graines de soya) 
harvested in cold regions will yield oil that is rich in linoleic 
acid. We now have a better understanding of why soy oil 
begins to freeze only at -10 degrees Centigrade.
 Note 1. Translated by Laura Friend (MA, CT), Port 
Orchard, Washington.
 Note 2. Concerning Table No. 1, which has no title and 2 
parts: Saturated and unsaturated fatty acids. Part 1, saturated 
fatty acids, has 5 columns: 1. Name of the oil [from various 
seeds]. 2. Percentage of saturated oil in the seed. 3. Saturated 
fatty acids–Categories (%). Among the 6 samples of oil is 
soy oil (Huile de soya) which contains 7.20 to 15.10% oil. 
This oil includes 2.4 to 6.8% palmic acid (Acide palmique 
[palmitic acid?]), 4.40 to 7.30 stearic acid, and 0.4 to 1.0 
other saturated acids.
 Part 2 unsaturated fatty acids, has 10 columns. Soy 
oil contains 85.5 to 95.60 unsaturated fatty acids. This oil 
includes 32.00 to 35.60 oleic acid, 51.50 to 57.00 alpha 
plus beta linoleic acid, 2.00 to 3.00 alpha linoleic acid, 0 
beta linoleic acid, 0 alpha plus beta linolenic acid, 0 alpha 
linolenic acid, and 0 beta linolenic acid. Iodine number of 
the saturated and unsaturated fatty acids for soy oil: 118 to 
142. Note 3 (of table 1): This result was obtained with the 
glycerides. Address: PhD.

3019. Moser, G. 1942. Autour de la lutte pour le soya en 
Suisse [About the battle for the soybean in Switzerland]. 
Revue Internationale des Produits Coloniaux et du Materiel 
Colonial 17(189):105-09. July/Aug. [Fre]
• Summary: The Schweizer Illustrierte Zeitung (Ringier and 
Company Editions, Inc., Zofi ngue) published in its issue 
No. 39 on 24 Sept. 1941, several photos of beautiful fi elds 
of soybeans in the German section of Switzerland. These 
pictures alone stand already against the naysayers but Mr. 
Moser’s arguments, nevertheless will not be superfl uous as 
all innovators must fi ght mightily.
 Since the start of this universal confl agration [World 

War II], we have, repeatedly started, in Switzerland, 
debates on the cultivation and the usage of soybeans. Most 
generally, conformist men of the trade have leaned towards 
deterrence. According to their statements. None of the trials 
attempted to date have given any satisfaction. They state that, 
quantitatively speaking, the crops have disappointed the few 
brave neophytes. They add that, given the price of the land 
here, the world price for soybeans is not suffi cient to allow 
income producing crops. But, to scare the novices, they go 
even further. They object, to push the issue, that during our 
humid summers, soybeans would not ripen in Switzerland, 
thus that one could expect many bad crop outcomes. When 
all is tallied, we would be better off to only plant native crops 
that are a sure bet and provide substantial outputs.
 It is possible that these adversaries might be right under 
circumstances of peace. I would even not hesitate to state 
that, even in war time, Switzerland should not grow soybeans 
on a large scale, thus I would say that, even under the current 
miseries stemming from the fi ght among nations, the Swiss 
/ Helvetians should not favor soybeans at the expense of 
cereals or potatoes. Not only do we lack suffi cient quantities 
of good soybean seeds but we also lack deeper knowledge 
about the cultivation and use of this foreign plant material. 
But now and in the future, in the mild and sunny regions of 
our land, we should attempt trials on a small and medium 
scale, that is on parcels between one acre and one hectare in 
size. We should very seriously consider these trials for two 
reasons at least. First of all, because we should not overlook 
any step that would help our feeding during the upcoming 
years, which, I fear, will be even harder than the years past. 
And secondly because, in several places, soybean cultivation 
has held results that deserve our attention.
 Problems in developing an self-suffi cient food supply: 
What can we do to protect ourselves of this danger to be 
rightly feared? I would say to you that a very effective 
defense lies in the well managed cultivation of these 
soybeans that nobody wants. The soybean replaces perfectly 
proteins and lipids of animal origin. While most of vegetable 
based proteins are incomplete (they do not contain all the 
amino-acids indispensable for growth and maintenance), 
soy proteins enable the organism to build its most noble 
proteins and tissues. It is a fact of great importance for 
our sustenance. And how do you explain this fact? Let us 
remember that soya proteins are nearly equivalent to the ones 
in milk and that they even contain casein.
 Our feeding is subject to restrictions and this situation 
may get worse. Based on that fact, we would do well to 
question whether soya should not, progressively, enter within 
the realm of our cultural and food master plan.
 Compared to other food crops of vegetable origin, 
soya provides several advantages. It does not limit itself to 
providing us with very large quantities of lipids and proteins. 
It adds to it modestly in that is that it does not deplete the 
soil. Instead of impoverishing the land (glèbe), it enriches it 
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with nitrogen, as do the other legumes and the clovers.
 That is what opponents should neither ignore nor loose 
sight of. You can plant soya, over the years, in the same fi eld, 
without adding any nitrogen fertilizer (neither compost or 
nitrate salts) without any drop in crop yield.
 Outcomes of the trials made in Switzerland. Address: 
Administrator, Hospices Civils de Bâle [Basle, Switzerland].

3020. Moser, G. 1942. Autour de la lutte pour le soya en 
Suisse [About the battle for the soybean in Switzerland]. 
Revue Internationale du Soja 2(13):201-05. July/Aug. [Fre]
• Summary: Dr. Fritz Wahlen, a well known Swiss poet, 
says many of his trials with soybeans in Switzerland have 
succeeded. But G. Moser says the yields are too low. Since 
the War began, there have been debates concerning both the 
cultivation and utilization of soybeans in Switzerland.
 Results of trials made in Switzerland: The other 
experimental stations, not having suffi cient information of 
their fi ndings, I only speak of results recorded in 1941 as part 
of the action for the increase in vegetable cultivation by the 
labor camp affi liated to Hospices Civils de Basel. (Editor’s 
note: They are volunteers who, after their day and at the 
end of week to “plant their garden.” In Switzerland, almost 
all industrial enterprises and others now encourage their 
employees to contribute to the realization of Dr. Wahlen’s 
program). A fi eld of about 80 ares (1 are = 100 square 
meters; 1 hectare = 100 ares) has given us about 1,600 kg of 
soybean seeds. On average we have obtained 20 kg of seeds 
per 100 square meters, but the best of our varieties–the early 
yellow [Early Yellow] soybean–has yielded, on average 22 
kg per 100 square meters.
 The Clinic of Internal Medicine of the Faculty of 
Medicine at Basel has analysed soybean seeds; here is the 
nutritional analysis they found (in %). A table (p. 203) 
shows: proteins 36%, lipids 20%, carbohydrates (glucides) 
29%, mineral salts 4.5%, vitamins, and water 10%.
 These fi gures correspond to what we know of Asian 
varieties.
 A second table (p. 204) gives the nutrients available 
from the following crops, based on their actual average 
yields in Switzerland: Potatoes, wheat, green haricot beans, 
peas, and dry soybean seeds (20 kg/are). Our little table is 
instructive and edifying. The soybeans are #2 in calories 
(after potatoes), #1 in both protein and lipids (vegetable oil). 
Address: Administrator of the Civilian Hospices in Basel, 
Switzerland.

3021. Jones, D. Breese; Divine, J.P. 1942. The growth-
promoting values of proteins of soybean fl our, peanut fl our, 
and cottonseed fl our. Their values as supplements to the 
proteins of wheat and patent wheat fl our. ACE (U.S. Bureau 
of Agricultural Chemistry and Engineering) No. 184. 5 p. 
Sept. 11.
• Summary: This paper, presented at the Annual Meeting 

of the American Soybean Association held at Lafayette, 
Indiana, September 15-17, 1942, was published in the 
September issue of Soybean Digest, 1942. It begins:
 “The World War has developed a situation that threatens 
a shortage of protein foods, particularly proteins from animal 
sources–meat, milk, and eggs. If fact, such a shortage is 
believed to be already impending... This situation demands 
that immediate consideration be given to the nutritional value 
of plant proteins that may serve in the diet.”
 “The protein nutritional value of a food depends not only 
on the quantity of protein present but also the kind of protein. 
If a protein does not contain all of the ten nutritionally-
essential amino acids in adequate amounts it will not support 
growth or maintain an animal in a satisfactory state of health 
and nutrition no matter how much is eaten. The question of 
protein requirements in nutrition is essentially a question of 
amino acid requirements. This does not mean, however, that 
a protein lacking in one of these amino acids may not serve 
a very important place as a protein food in the diet, since this 
defi ciency can be corrected by the use of other proteins that 
contain the amino acid in abundance.”
 “It is estimated that 36 percent of the protein used 
for human consumption in the United States is furnished 
by grains, chiefl y by wheat... Wheat fl our is known to be 
defi cient in some amino acids that are abundantly present in 
soybeans, peanuts, and cottonseed. It has long been known 
that a palatable and nutritious bread can be made from a 
mixture of white fl our and peanut or soybean fl ours.” Various 
breads were made and a growth study conducted with albino 
rats. The results are shown in a table on the last page.
 Note: This is the earliest English-language document 
seen (Nov. 2005) that contains the term “cottonseed fl our.” 
Address: Protein and Nutrition Research Div., Bureau 
of Agricultural Chemistry and Engineering, USDA, 
Washington, DC.

3022. Bryant, L.H.; Morrison, F.R. 1942. Composition of 
soya beans grown in New South Wales. J. of the Australian 
Institute of Agricultural Science 8(3):117-18. Sept. [2 ref]
• Summary: In 1941 an experimental cultivation by Mr. C.J. 
Frank of Coramba, NSW, made available suffi cient material 
to carry out systematic analyses of the soybean varieties 
grown.
 Tests conducted by researchers at the Sydney 
Technological Museum on soybeans grown in northern New 
South Wales gave results for protein and oil content that 
compared very favorably with published fi gures for soybeans 
grown in Manchuria, America, and South Africa. This 
justifi es the belief that good quality soybeans can be grown 
in Australia. Address: Sydney Technological Museum, NSW, 
Australia.

3023. Davis, Adelle. 1942. Vitality through planned 
nutrition. New York, NY: The Macmillan Co. xii + 524 p. 
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Sept. Illust. Index. 22 cm.
• Summary: This book is written for young people. Soybeans 
and their nutritional value are discussed throughout. 
“Dedicated to the high-school student who appreciates both 
the immediate and the future values of full health.”
 Of the 23 amino acids, all but 10 can be made by the 
body. These ten are called “essential amino acids” and must 
be obtained from food. Protein foods “containing all ten of 
the essential amino acids in generous amounts are called 
complete proteins, or proteins of high biologic value.” “The 
proteins of eggs and milk have the highest value.” The 
proteins in glandular meats (liver, kidney, etc.) rank second 
in value. “Proteins from nuts, soybeans, wheat, especially 
wheat germ, and cottonseed fl our and meal are complete 
proteins” (p. 58-59).
 “Proteins and vegetarianism. Many thousands of people 
in the world, particularly the Eskimos, Laplanders, and 
nomad tribes, eat little or no proteins from vegetable sources. 
Other thousands eat only vegetable proteins, because of 
poverty or religious scruples, such as the millions of people 
in India and China. Races which have a high animal-protein 
intake appear to have excellent physiques and virility and a 
capacity for endurance which far surpasses the energy and 
physiques of those eating only vegetable proteins.
 “When the complete proteins of wheat, soybean, 
cottonseed, peanuts, and other nuts are eaten, and the diet is 
planned with utmost care, it is possible to supply the body 
with suffi cient amounts of the essential amino acids. Some 
of the world’s leading athletes have been vegetarians. If milk 
and eggs are generously added to an otherwise vegetarian 
diet, it can be made adequate in proteins though it is likely to 
be defi cient in iron. There is no argument against a person’s 
being a vegetarian, except that unless he is trained in 
nutrition, he is likely to become an unhealthy vegetarian.” (p. 
67, 71).
 Many vegetable proteins, such as those in soybeans and 
other legumes, are not well digested unless heated (p. 69). 
Boys age 13-15 require 85 gm/day of protein, increasing to 
100 gm/day for boys age 16-20. Adult women need 60 gm/
day and adult men need 70 gm/day (p. 70).
 Soybeans (and soy fl our) are a good source of 
B-complex vitamins, including thiamin (p. 160), niacin (p. 
186-87), pyridoxin [pyrodoxine] (incl. soybean oil; p. 193), 
pantothenic acid (p. 194). Since vitamins of the B complex 
cannot be stored in the body, “the daily diet must be carefully 
planned if full health is to be maintained.” “Buy only wheat 
breads and cereals with 100 per cent whole grain marked 
on the labels. Use wheat-germ breads... and soybean bread 
whenever possible.” Also blackstrap molasses and brewers’ 
yeast. “Use soybeans, baked or in a loaf or patties, as meat 
substitutes... Cultivate a taste for liver, brain, kidney, heart 
and sweetbreads and use them more frequently than other 
types of meat (p. 208-09).
 “Salted peanuts and roasted soybeans are ideal candy 

substitutes which build rather than destroy health. Both are 
excellent sources of vitamins of the B complex” (p. 210).
 Wheat germ is the richest natural source of vitamin E, 
which is “also found in cottonseed oil, corn oil, sesame oil, 
soybean oil, and peanut oil” (p. 286-87). There are at least 
three forms of vitamin E, which are called the vitamin-E 
complex: alpha-, beta, and gamma-tocopherol. “Alpha-
tocopherol is the most active and has been made in the 
laboratory.”
 Calcium: “Many Oriental races obtain their calcium 
principally from soybeans and soybean curds [tofu], which 
form a staple food.”
 Note: This is the earliest English-language document 
seen (April 2013) that uses the term “soybean curds” to refer 
to tofu.
 Bones are used as a major source of calcium by 
Eskimos, Africans, and (formerly) American Indians. Adults 
should consume at least 750 mg/day of calcium, the amount 
found in 3 glasses of milk (p. 312-15). “Another vegetable 
which is rich in calcium is the soybean, a food all too little 
used in America. Soybean fl our is fourteen times richer in 
calcium than refi ned wheat fl our, and baked soybeans are 
many times richer in calcium than baked navy beans. Every 
person should learn to enjoy this highly nutritious food and 
make it an important part of his diet.” (p. 319).
 In Chapter 29, The functions of the blood” (p. 328-30), 
Davis discusses the effect of acid and alkali, but in a much 
different way than former health food advocates. She does 
not advocate alkaline foods, but shows how the body keeps 
its fl uids near neutrality, or very slightly alkaline. “Soybeans 
are extremely rich in iron, of which 80 per cent reaches the 
blood. In a mixed diet as a whole, only about 50 per cent of 
the iron in foods is available” (p. 340).
 Iodine is necessary to prevent goiter. “Since early 
times, the eating of seaweed has been known to affect goiter 
favorably” (p. 350). Salt (sodium chloride) is essential to 
good health. In very hot weather and dry air, so much can be 
lost through perspiration that death results. “Death due to salt 
defi ciency occurred during the fi rst years of work at Boulder 
Dam... In milder forms, a lack of salt causes heat cramps or 
heat stroke,” which is “accompanied by nausea, dizziness, 
general exhaustion, and muscular cramps in the legs, back, 
and abdomen. Without salt, the more water drunk, the worse 
the condition becomes.” “During very hot weather salty 
foods such as salted peanuts, popcorn, or soybeans, salty 
cheeses, or potato chips should be kept near the drinking 
water” (p. 367).
 The section titled “Your body’s requirements” (p. 386-
89) lists 8 food groups or foods that are the best sources of 
required nutrients. These include: “7. One serving of meat, 
fowl, fi sh, eggs, or a meat substitute such as baked navy 
beans or soybeans,...”
 “Dried fruits should be the main candy substitute... 
Other health-building candy substitutes are unsweetened 
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chocolate, salted peanuts or soybeans, chocolate-covered 
peanuts, and cracker jack made with black molasses” (p. 
400-01).
 A table (p. 484-85) gives the nutritional composition of 
soybeans: (1) dried, cooked; (2) dried, uncooked. Address: 
A.B., M.S., consulting nutritionist, Los Angeles, California.

3024. Jones, D. Breese; Divine, J.P. 1942. Soybean and other 
proteins in fl ours. Soybean Digest. Sept. p. 10, 26.
• Summary: “The World War has developed a situation that 
threatens a shortage of protein foods, particularly proteins 
from animal sources–meat, milk, and eggs. In fact, such a 
shortage is believed to be already impending, and that it will 
increase not only with the duration of the war, but for some 
time after hostilities have ceased. This situation demands that 
immediate consideration be given to the nutritional values of 
plant proteins that may serve in the diet.
 “There are three important agricultural crops that offer 
excellent possibilities for supplying plant proteins having a 
high nutritive value, and which are eminently suitable for 
use as human food in a variety of ways. These products are 
soybeans, peanuts, and cottonseed.
 “The question of protein requirements in nutrition is 
essentially a question of amino acid requirements. This 
does not mean, however, that a protein lacking in one of 
these amino acids may not serve a very important place as a 
protein food in the diet, since this defi ciency can be corrected 
by the use of other proteins that contain the amino acid in 
abundance.”
 A large table shows that a small amount of plant protein 
fl our combined with patent wheat fl our greatly increases 
the growth-promoting value of the patent wheat fl our. This 
suggests an easy way to increase protein supplies when 
animal proteins are scarce.
 The article concludes: “No matter how many vitamins 
or how many mineral elements may be supplied in the 
diet, satisfactory growth will not result if any one of the 
ten nutritionally-essential amino acids be lacking. Wide 
publicity is being given to so-called ‘enriched’ fl our as a 
great development in improving the nutritive value of wheat 
fl our. The enrichment consists in the addition of two vitamins 
(thiamine and niacin) and one mineral element (iron). The 
product is still as defi cient in protein value as it was before 
enrichment. The results of our experiments show that, even 
after enrichment with eight vitamins and twelve mineral 
elements, the growth-promoting value of white fl our can 
be still increased two-fold by protein supplementation with 
10 parts of peanut or cottonseed fl ours, and four-fold with 
soybean fl our.”
 A portrait photo shows D. Breese Jones. Address: 
Protein and Nutrition Research Div., Bureau of Agricultural 
Chemistry and Engineering, USDA, Washington, DC.

3025. Martindale, Thomas C. 1942. The soybean–Today’s 

wonder food: Many are the uses of this remarkable legume 
that was known in China centuries ago. American J. of 
Health. Sept. p. 10.
• Summary: “Although Henry Ford is popularly credited 
with having discovered the soybean, actually this interesting 
little legume is more than 25,000 years old, and possibly is 
as old as vegetation itself.”
 “Bread made from soybean fl our, owing to its lecithin 
content, makes a lighter loaf than wheat fl our. Lecithin is a 
phosphorous substance found widely in the body and in plant 
tissues.”

3026. McVicar, Robert W.; Berryman, G.H. 1942. Nicotinic 
acid in foods (Open Access). J. of Nutrition 24(3):235-43. 
Sept. [33 ref]
• Summary: Soy is mentioned once in Table 1 (p. 239) 
which gives values for nicotinic acid in foods using the 
microbiological method, the biological method, and the 
chemical method.
 Only the chemical method was used in measuring soy 
bean. The values (in mg/100 gm fresh weight) are 1.3, 4.32, 
and 4.25. For each reference is given: 19 (Leong 1940), 3 
(Ashford 1939), and 25 (Swaminathan 1938). Address: Food 
and Nutrition Div., Army Medical School, Army Medical 
Center, Washington, D.C.

3027. Soybean Digest. 1942. Soybeans for freedom: Report 
22nd convention. Sept. p. 4, 6.
• Summary: “Seldom does an organization achieve a 
program of such outstanding merit as that of the American 
Soybean Association Convention which closed at Purdue 
University September 17.
 “Attendance was good despite transportation diffi culties, 
and all branches of the industry were well represented. 
Accommodations for the Convention at the Purdue Union 
were excellent. To say that there was never a dull moment is 
to state the case negatively.
 “American existence is being transformed before the 
hurricane of war. Many old ways of thought, processes and 
products are quickly cast aside. Others, such as the soybean, 
are rushed to the front. An insignifi cant crop not many years 
ago, today the bean takes equal rank with cotton as the chief 
domestic source of oils.
 “Yesterday the soybean was a stranger in the American 
diet, but today, due to the impending animal protein shortage, 
the industry will have to provide large quantities of high 
quality protein foods for human consumption, as well as 
feeds for livestock rations. This was the picture the speakers 
unrolled before the convention.
 “The present importance of the soybean explains why 
the U.S. Department of Agriculture was willing to send 
so many of its aces to the convention at so critical a time. 
Possibly of most signifi cance was the panel on ‘Soybeans 
in Human Food’ led by A.M. Dickson of the Agricultural 
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Marketing Administration.
 “Mimeograph Copies: So great was the immediate 
demand for copies of the papers given at the convention, 
that the Digest has prepared mimeographed copies of all 
speeches. These may be obtained from The Soybean Digest, 
Hudson, Iowa, at the cost of 10c each, or a complete set for 
$1.80.
 “Following is the list of papers available:
 “Soybean Oilmeal and the War, Lyman Peck, Soybean 
Nutritional Research Council.
 “Soybean Oilmeal in Wartime Economy, D.J. Bunnell, 
Central Soya Co., Chicago.
 “Soybean Research at the Northern Regional Laboratory, 
H.T. Herrick, Director, Peoria.
 “Making the Public Protein Conscious, Dean H.J. Reed, 
Purdue University.
 “Soybean Oilmeal in Poultry Feeding, Prof. C.W. 
Carrick, Purdue University.
 “Soybeans as Human Food, A.M. Dickson, Agricultural 
Marketing Administration, Washington [DC].
 “A Message to Soybean Growers, H.A. Olendorf, Soy 
Flour Association, Chicago.
 “Recent Work of the Bureau of Home Economics on 
the Use of Soybean Products as Food, Dr. Louise Stanley, 
Bureau of Home Economics, Washington [DC].
 “Soybeans in the Lend-Lease Program, Donald S. 
Payne, Agricultural Marketing Administration, Washington 
[DC].
 “Soybeans in Mineral and Vitamin-Enriched Bread, 
Dr. J.A. LeClerc, Bureau of Agricultural Chemistry and 
Engineering, Washington [DC].
 “Soybean Products in Food Manufacture, A.A. 
Levinson, the Glidden Company, Chicago.
 “The Place of Soybeans in Advancing World Nutrition, 
M.L. Wilson, Director of Extension, Washington [DC].
 “Growth Promoting Values of Proteins in Various 
Flours, Dr. D. Breese Jones, Bureau of Agricultural 
Chemistry and Engineering, Washington [DC].
 “Soybeans in the Army Diet, Col. Rohland A. Isker, U.S. 
Quartermaster Corps, Chicago.
 “Soybeans in the Food-for-Freedom Program, C.C. 
Farrington, Commodity Credit Corporation, Washington 
[DC].
 “Soybeans from the Practical Farmer’s Viewpoint, J.B. 
Edmondson, Clayton, Indiana.
 “Protein Feeds in the Western Range Country, L.F. 
Mollin, American National Livestock Association, Denver.
 “Soybeans Around the World, Dr. W.J. Morse, 
Department of Agriculture, Washington [DC].
 “Many of these papers appear, in somewhat abbreviated 
form in some cases, in this issue of the Digest. Others will be 
published in later issues. Watch for them.
 “Offi cers Reelected: ‘This being no time to swap 
horses,’ as Jacob Hartz, chairman of the nominating 

committee expressed it, all offi cers and directors of the 
American Soybean Association, were renominated and 
reelected at the Convention, from ‘Dave’ Wing down.
 “The offi cers:
 “David G. Wing, President. Mechanicsburg, Ohio.
 “J.E. Johnson, Vice President. Champaign, Illinois.
 “George M. Strayer, Secretary. Hudson, Iowa.
 “J.B. Edmondson, Treasurer. Clayton, Indiana.
 “The directors:
 G.G. Mcilroy, Irwin, Ohio.
 “Ersel Walley, Fort Wayne, Indiana.
 “Howard Roach, Plainfi eld, Iowa.
 “Stuart Ormsby, Belleville, New York.
 “John Dries, Saukville, Wisconsin.
 “Jacob Hartz, Stuttgart, Arkansas.”
 A large horizontal oval photo shows: “The elected 
offi cers. Left to right: Geo. M. Strayer, secretary. Hudson, 
Iowa; J.E. Johnson, vice president, Champaign, Illinois; 
David G. Wing, president, Mechanicsburg, Ohio; and J.B. 
Edmondson, treasurer, Clayton, Indiana.”

3028. Sprague, P.E. 1942. Edible soy fl our. Soy Flour 
Association, 3818 Board of Trade Building, Chicago, 
Illinois. 22 p. First published in the fall of 1940 for the 
National Farm Chemurgic Conference. Reprinted with 
Appendix, Sept. 1942. [6 ref]
• Summary: Contents: History and composition. Nutritional 
status. Military aspects. Present uses and consumption: Total 
consumption, in the confectionary industry, dietary foods, 
brewing industry (foam stabilizer), baking industry (in sweet 
goods, macaroni, noodles, spaghetti, bread and rolls, muffi ns, 
biscuits, griddle cakes, waffl es). Use in meat packing 
industry: Sausage, meat loaves or special labeled loaves, 
frankfurters and bologna, stews, soups, hash, chili con 
carne. Use in dog food industry. Regulatory aspects in 1940. 
Commercial aspects and future. Appendix describing certain 
developments to September, 1942 (contains 9 sub-heads).
 “Products termed soybean fl our were fi rst made and 
sold in this country by processors in Decatur, Illinois. The 
fi rst product designated as ‘Health Flour’ was sold in 1926. 
The early product was a fi ne powder obtained by sifting 
expeller process soybean meal... Around 1929 a process 
was developed and patented for disembittering the soybeans 
under vacuum after which further processing produced a 
palatable edible fl our light in color” (p. 3-4).
 “The consumption of edible soy fl our in the United 
States has remained around 25 million pounds annually 
for the past few years. This is equivalent to approximately 
650,000 bushels of beans per year” (p. 9).
 Use in dog food: “It is an amusing paradox that soy fl our 
and grits, one of the most excellent known human foods, 
fi nds its largest consumption today in the manufacture of 
dog food. True it is that soy fl our today is defi nitely going to 
the dogs.” The three basic types of dog food sold today are 
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canned, prepared dog biscuit or Kibble (which is a ground 
dog biscuit), and ordinary ground dog food which is similar 
to cattle food. Soy fl our and grits fi nd their largest use in the 
fi rst two types (p. 12). Footnote: “For the duration of the war, 
dog food in cans will not be available.”
 Appendix V (p. 21): “The rate of production of soy 
fl our and grits during the past 5 months indicates that the 
requirements are now running at the rate of approximately 
a hundred million pounds annually.” Appendix VI discusses 
potential uses in Lend-Lease. Address: President, Soy Flour 
Assoc. (1939-1941), Chicago, Illinois.

3029. Vergnaud, Henri. 1942. Ressources apportées par le 
haricot d’Asie à l’alimentation humaine [Resources supplied 
by the Asiatic bean (soybean) to the human diet]. Chimie et 
Industrie (Paris) 48(3):126-33. Sept. (Chem. Abst. 37:6049). 
[9 ref. Fre]
• Summary: Repeats, with minor modifi cations, the history 
of the arrival of the soybean in various countries, given in 
Letzgus and Vergnaud 1941. Address: Ingénieur E.C.A.T. 
Secrétaire général de l’Institut Agricole et Industriel du Soja 
(Paris).

3030. Wilson, M.L. 1942. The place of soybeans in 
advancing world nutrition, an address... Presented at Purdue 
Univ., Lafayette, Indiana, Sept. *
• Summary: Published in Washington, DC, by the U.S. 
Extension Service. Note: This speech, which is no longer at 
the National Agricultural Library, can be found in the M.L. 
Wilson Collection, 1935-1960. http://www.lib.montana.edu/
collect/spcoll/fi ndaid/acc00003.html
 Series 12: Speeches, Statements, Articles, 1932-1956
 Picked up by small town newspapers in Iowa at the time, 
such as: (1) Postville Herald (Iowa). Aug. 12, 1942. p. 8. (2) 
Humboldt Independent (Iowa). Aug. 11, 1942. p. 6. (3) Elgin 
Echo (Iowa). Aug. 13, 1942. p. 6. (4) Jefferson Herald. Aug. 
13, 1942. Front page.

3031. Almquist, H.J.; Mecchi, E.; Kratzer, F.H.; Grau, C.R. 
1942. Soybean protein as a source of amino acids for the 
chick. J. of Nutrition 24(4):385-92. Oct. 10. [5 ref]
• Summary: Raw and heated soybean proteins were studied 
as the sole source of protein in a diet for chicks. It was 
found that methionine supplements improved growth with 
the raw soybean ration more than with the heated. Suffi cient 
heat treatment greatly increases the nutritional value of the 
protein. Methionine is the principal factor limiting growth 
in raw soybean meal. “Heated soybean protein is slightly 
defi cient in methionine for the chick at the 20% protein level, 
but is complete in respect to all other amino acids required 
by the chick.” Address: Div. of Poultry Husbandry, College 
of Agriculture, Univ. of California, Berkeley.

3032. Gounelle, H.; Bachet, M.; Marche, J. 1942. 

Thérapeutique de l’oedème de dénutrition par les vitamines, 
le sucre, la caséine, le beurre, le lait et le soja. Déductions 
étiologiques [Therapy for the treatment of oedema from 
malnutrition using vitamins, sugar, casein, butter, milk, and 
soya: Etiological deductions]. Bulletins et Memoires de la 
Societe Medicale des Hopitaux de Paris. Oct. 16. p. 349-53. 
[2 ref. Fre]
• Summary: Full-fat soy fl our (containing 20% lipids, 44% 
protein, and 23% carbohydrates) was given to 7 subjects 
suffering from oedema (edema); it had a curative action 
that was truly remarkable. Address: Travail de lInstitut de 
Recherches d’Hygiene–Centre de Paris–et du Service de Dr. 
Baruk à la Maison Nationale de Santé de Saint-Maurice.

3033. Bouquet, Henri. 1942. Actualités médicales [Medical 
news]. Temps (Le) (France). Oct. 21. [Fre]
• Summary: The writer, well known and highly regarded for 
his works on popularization, writes in favor of soy in France. 
He mentions tofu (Le fromage de soya). Address: Dr.

3034. Balzli, Jean. 1942. Une huile de soya “toxique” [A 
“toxic” soy oil]. Revue Internationale du Soja 2(14):262-64. 
Sept/Oct. [Fre]
• Summary: Soy oil is said to carry “cyanogenic glycosides.” 
This surfaced in 1937 in Durban, South Africa. Address: Dr., 
France.

3035. Bhagvat, Kamala; Narasinga Rao, K.K.P. 1942. 
Vitamin C in germinating grains. Indian J. of Medical 
Research 30(4):493-504. Oct. [27 ref]
• Summary: In one test, the vitamin C content of sprouted 
soya bean was 1.1 mg/100 gm. Sprouted peas contained 
more than 5 times that much vitamin C. In another test soya 
bean contained 5.2 mg/100 gm after 24 hours and 10.8 mg 
after 48 hours. The sprouting took place at room temperature 
in warm weather (21-25ºC).
 Furst (1912), working in Holst’s laboratory in Oslo, 
showed that cereals and pulses develop anti-scorbutic 
properties after sprouting.
 Summary: “4. Vitamin C is rapidly formed when 
germination begins. The concentration reaches its maximum 
in 30 to 48 hours, after which it remains constant for 3 to 4 
days...
 “5. Vitamin C is found both in the cotyledon and the 
sprout, the percentage present in the latter increasing, 
and that present in the former decreasing, as germination 
proceeds.
 “6. Considerable loss of vitamin C takes place when 
germinated pulses are cooked. The drying of germinated 
pulses also leads to loss, and the vitamin C which remains 
after drying is not stable on storage.” Address: Nutrition 
Research Laboratories, I.R.F.A., Coonoor, South India.

3036. Burkholder, Paul R.; McVeigh, Ilda. 1942. The 
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increase of B vitamins in germinating seeds. Proceedings of 
the National Academy of Sciences, USA 28(10):440-46. Oct. 
[13 ref]
• Summary: Investigation with ten kinds of plants, including 
soybeans. Bansei soybeans showed the following changes 
in vitamins after 5 days germination in sand cultures: 
ribofl avin increased 4.5 fold, niacin increased 1.8 fold, 
thiamine decreased 10%, biotin increased 3.2 fold. It should 
be stressed that “the increased stores of B vitamins can 
be largely retained during the process of dehydrating the 
sprouted materials. If the value of germinated seeds is to be 
judged by their vitamin content, it appears that the common 
use of sprouted seeds in the diets of oriental peoples rests on 
a sound nutritional basis.” Address: Osborn Botanical Lab., 
Yale Univ., New Haven, Connecticut.

3037. Hafner, Fred. 1942. The nutritional value of soy fl our: 
a comparison with wheat fl our. Baker’s Digest 16(11):247-
48, 251. Oct.
• Summary: The two basic kinds of soy fl our discussed in 
this article are [solvent] “extracted soy fl our” and “full fat 
soy fl our.”
 “Soy fl our, on the basis of its exceptional nutritional 
value, constitutes a desirable bread ingredient.”
 Tables: (1) “Comparison of protein and essential amino 
acid content of soy fl our and wheat fl our.” Wheat fl our is low 
in lysine whereas soy fl our is very rich in lysine.
 (2) “Nutritive value of protein in soy fl our and wheat 
fl our” (comparison). Address: Dep. of Nutritional Research, 
Archer Daniels Midland.

3038. Somers, I.I.; Shive, J.W. 1942. The iron-manganese 
relation in plant metabolism. Plant Physiology 17(4):582-
602. Oct. [30 ref]
• Summary: Soybeans were chosen as the indicator plants.
 “Summary: 1. Experiments were carried out with 
soybeans in solution culture at three different iron levels at 
each of which the manganese concentrations were varied 
through a relatively wide range. Studies were made of the 
interrelations between iron and manganese in their effects 
upon the metabolic processes of the plants. Toxicity and 
defi ciency quantities of the two elements in the substrate 
and in the plants were investigated and their relations to the 
resulting pathological symptoms were studied.
 “2. Pathological symptoms produced with excessive 
iron are identical with those produced when manganese 
is defi cient, and the symptoms produced with excessive 
manganese are identical with those produced when iron is 
defi cient. That is, symptoms of iron toxicity correspond to 
those of manganese defi ciency, and symptoms of manganese 
toxicity correspond to those of iron defi ciency.” Address: 
New Jersey Agric. Exp. Station, Rutgers Univ., New 
Brunswick, New Jersey.

3039. Hammond, John C. 1942. Cow manure as a source 
of certain vitamins for growing chickens. Poultry Science 
21(6):554-59. Nov. [11 ref]
• Summary: Cow manure has a signifi cant benefi cial 
effect on the growth of chicks if added to a diet defi cient in 
ribofl avin, and it has no deleterious effect on the growth of 
chicks if added to a complete and balanced diet. Soybean 
meal was used in 2 of the 3 basal feed mixtures; meat scraps 
were used in all three. “Cow manure contains a factor that 
stimulates comb growth in both male and female chickens.”
 Note: This is the earliest document seen (June 2005) 
concerning what later came to be called “vitamin B-12.” 
Address: USDA Poultry Nutrition Lab., Bureau of Animal 
Industry, Beltsville Research Center, Beltsville, Maryland.

3040. LeClerc, J.A.; Grewe, Emily. 1942. Soybread: a bread 
enriched with minerals and vitamins. Soybean Digest. Nov. 
p. 8.
• Summary: “Probably no food has had, in recent years, 
more merited favorable publicity than soybeans and the 
products made therefrom. It is now being quite generally 
recognized that soy fl our is exceptionally rich in many of 
the essential nutritional factors such as high-quality protein, 
minerals, and vitamins. All this applies equally well to the 
three kinds of soy fl our–full-fat, medium-, and low-fat. All 
three types have excellent nutritive value. Soy fl our is 15 
times as rich in calcium as is patent wheat-fl our, 7 times as 
rich in phosphorus, 10 times as rich in iron, 10 times as rich 
in thiamin, 9 times as rich in ribofl avin, and 5 times as rich 
in niacin, (nicotinic acid) besides being 4 to 5 times as rich in 
protein and 10 times as rich in total minerals.
 “Much has been said already about enriched fl our and 
bread. It is not intended to go into the history of this subject 
in detail. Suffi ce it is to say that England, after having 
considered the pros and cons of this subject for two years and 
more, has fi nally given up the whole idea of fl our enrichment 
by use of synthetics and has gone on to an 85 percent wheat-
fl our extraction basis. Canada and Australia have never 
favored the use of chemicals to enrich fl our but preferred to 
use some of the millstreams, found to be especially rich in 
the B vitamins, in addition to and in conjunction with the 
regular fl our. Canada has even gone so far as to stigmatize as 
“adulterated” any fl our to which a synthetic vitamin has been 
added.
 “Probably, a still better method to enrich fl our is to use, 
with white fl our or whole-wheat fl our, some such product 
as soy fl our, peanut fl our, cottonseed fl our, wheat germ, etc. 
The use of 20 percent of soy fl our with 80 percent of clear 
fl our makes a bread which is fully three-fourths as rich in 
thiamin as is whole wheat bread, 85 percent as rich in iron, 
70 percent as rich in phosphorus and 50 percent as rich in 
niacin. Such a bread, made with 6 percent skim milk powder, 
is even richer in calcium and ribofl avin than is whole wheat 
bread.
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 “Normally, 100 pounds of wheat yields 72 pounds of 
fl our. The losses which result in the milling process are 
signifi cant, viz.: an average of over 80 percent of the total 
minerals, besides approximately an equal amount of the 
vitamins. Wheat contains some 15 to 20 different minerals, 
depending upon the presence of these elements in the soil. 
In the process of milling wheat to fl our, 70 to 90 percent of 
each of these minerals is found in the offal. The enrichment 
program calls for the addition of one mineral only, viz., iron.
 “In wheat are found 10 to 12 vitamins of which, so far 
as our knowledge goes at present, thiamin, niacin, ribofl avin, 
pyridoxine, pantothenic acid, and vitamin E are the most 
important. Many more vitamins may be discovered in, and 
isolated from, the wheat in the future. However, according 
to our present knowledge, from 50 to 95 percent of each of 
the known vitamins is removed in milling and is found in the 
feed. The enrichment program calls for the addition of two 
vitamins viz.: thiamin and niacin.
 “The use of wheat germ, soy fl our, peanut fl our, 
cottonseed fl our, dried yeast, dried skim milk, etc., all rich 
in B vitamins as well as in minerals, would enrich white 
fl our in a balanced manner, because each of those enriching 
substances would not only add thiamin, niacin, and iron to a 
fl our defi cient in most vitamins and minerals, but all of the 
minerals and the B vitamins in amounts and in proportions 
naturally found in those enriching substances.
 “The amount of calcium, phosphorus, and iron and of 
thiamin, ribofl avin, and niacin, present in one-half pound of 
bread made from patent, clear, and whole wheat fl ours, as 
well as from mixtures of 20 percent soy fl our with 80 percent 
wheat fl our (all bread doughs containing 6 percent of skim 
milk solids) has been compared to the daily requirement 
of these essential food factors. According to the National 
Research Council, the average adult requires daily 0.8 g. of 
calcium, 12 mg. iron, 1.8 mg. thiamin, 2.7 mg. ribofl avin, 
18 mg. of niacin. Nutritionists generally assumed that 
approximately 1.5 g. of phosphorus is required daily per 
adult. On the basis that the average per capita consumption 
of bread is approximately one-half pound per day, that 
amount of bread made with 20 percent soy fl our and 80 
percent clear would supply 29 percent of the calcium, 35 
percent of the phosphorus, 41 percent of the iron, 33 percent 
of the thiamin, 16 percent of the ribofl avin, and 30 percent of 
the niacin required per day. One-half pound of bread made 
from a similar mixture of soy fl our and whole wheat fl our 
would supply 32 percent of the calcium, 54 percent of the 
phosphorus, 59 percent of the iron, 46 percent of the thiamin, 
18 percent of the ribofl avin, and 56 percent of the niacin 
of the daily requirement. In other words, bread containing 
20 percent of soy fl our and 80 percent of clear wheat fl our 
would be approximately 63 percent richer in calcium than 
the present patent fl our enriched bread, 100 percent richer in 
phosphorus, 150 percent richer in iron, 70 percent richer in 
niacin, but only 20 percent richer in thiamin and 40 percent 

richer in ribofl avin.
 “In Table I are shown the percentages of the daily 
requirements of minerals (calcium, phosphorus, and iron) 
and vitamins (B-1, B-2, and niacin). Not only can very 
satisfactory and nutritious bread be made from mixtures 
of 20 percent soy fl our and 80 percent wheat fl our, but, 
relatively speaking, equally nutritious cake, pie crust, 
macaroni, pretzels, biscuits, and cookies can likewise be 
made with such mixtures. Baking powder biscuits, e.g., made 
from a 50 to 50 mixture of soy fl our and clear grade of wheat 
fl our contain over fi ve times as much minerals, including 
calcium and iron, fi ve times as much thiamin and ribofl avin, 
four times as much phosphorus, and three times as much 
niacin, as do biscuits made from plain white fl our only.
 “The consumption of soy fl our-clear fl our bread would 
supply each year 1½ lbs. more minerals than would the 
ordinary enriched bread, besides 1¼ ounces of calcium, 
3½ ounces phosphorus, 1.2 g. iron, 48 mg. thiamin, 54 mg. 
ribofl avin, and 972 mg. of niacin. These are appreciable 
quantities when it is considered that the daily requirement 
of thiamin is only 1.8 mg., that of ribofl avin, 2.7 mg., and 
that of niacin, 18 mg. These fi gures become all the more 
signifi cant if applied to the 16 to 18 years of the growing 
period of a child, for, during this period most children eat no 
bread except white bread.
 Photos show: (1) A portrait photo of handsome J.A. 
LeClerc. (2) Cross sections and side views of 6 different 
loaves made of wheat bread mixed with various percentages 
of soy fl our.
 Tables show: (1) Percentages of the daily requirements 
in one half pound of bread–8 different mixtures of plain 
patent fl our, enriched patent fl our, whole wheat fl our, and 
20% soy fl our. The most nutritious (by far) is 80% whole 
wheat fl our and 20% soy fl our.
 (2) Amount of food factors [nutrients] in ½ lb. of 
biscuits–4 different mixtures.
 (3) Percentage of daily requirements in ½ lb. biscuits.
 Note: This article was originally presented (during 
World War II) as a paper before the 22nd annual convention 
of the American Soybean Association, held at Purdue Univ., 
Lafayette, Indiana, on September 15-17, 1942.

3041. Scientifi c American. 1942. Miracle beans: Long called 
“The Cow of China,” the soybean is now invading almost 
every fi eld of endeavor. 167(5):216-18. Nov.
• Summary: This article begins: “America in general has 
just begun to ‘discover’ the widely varied possibilities 
of the soybean. Henry Ford makes steering wheels of it, 
midwestern farmers look on it as a promising money crop, 
diet and health practitioners are starry-eyed about its protein, 
calcium, and iron content... the little bean is a capital meat 
substitute; that coffee, cheese, candy, salad oil, lubricating 
oil, printer’s ink and celluloid and glue, airplane bodies and 
rubber substitutes are made from it. It’s good for cattle–good 
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for dog food and linoleum and paint and rayon panties, good 
for explosives, good for building bone and muscle in fi ghting 
men. It’s a fi ne forage crop and, like alfalfa, it will enrich the 
soil.
 “But fi ve years from now, when the present war has 
made the soybean as familiar an institution in America 
life as cellophane and synthetic rubber, it will be well to 
remember that the ‘discovery’ of today was known to the 
Chinese thousands of years before the birth of Christ. The 
emperor Shen Nung speaks of it in his “Materia Medica,” 
written in 2838 B.C. Whole ages before this... a legend was 
current which had been handed down in northern China and 
Manchuria to the present day, telling how man fi rst became 
acquainted with the soybean.
 “A caravan of merchants, says the legend, was 
homeward-bound, loaded with gold after a successful 
trading expedition, when it was attacked by bandits. Taking 
shelter in an easily defended ravine, the traders held off the 
attackers for several days until their food ran low. Starvation 
threatened–until one of the servants returned to camp with 
a sack of beans he had found on a vine-like plant which the 
animals were eating. They mashed up these beans to a paste 
with a little water and baked them–and on this crude biscuit 
the famished men regained enough strength to hold off the 
attackers until help arrived.
 “The Chinese have looked on the soybean as their staff 
of life for ages.” Many have never tasted milk except that 
from the soybean, which costs one-fourth as much as cows 
milk. “Long it has been called the Cow of China. The Orient 
uses the bean not so much as a vegetable as for making 
cheese [tofu], [soy] sauce, bread, and meat substitutes. For 
thousands of years it has been the basic protein food in 
Manchuria, China, Korea, Japan, and the Malay Peninsula.
 “Soybeans fi rst came to America in 1804 on a clipper 
ship whose Yankee master had ordered several bags tossed in 
the hold in case his provisions ran low.”
 William J. Morse, now senior agronomist at the USDA, 
worked for 34 years “with the quiet fervor of a missionary 
to bring the miracle bean prominently into the agriculture of 
this country.”
 In 1929 some 9 million bushes of soybeans were grown 
in the USA, increasing to 91 million bushels in 1939. The 
soybean is now America’s fourth largest cash grain crop; “we 
grow as much as Manchuria. The cow of China has become a 
hundred-million-dollar American industry.
 More than 75% of America’s soybean oil goes into 
food products; most of the rest goes into paint, lacquers, and 
soaps. About 95% of the soybean meal is fed to livestock; the 
remaining 5% is used to make plastics, fl our for baking, glue, 
fertilizer, dog food, breakfast cereals, macaroni, baby foods, 
reducing diets, and diabetic foods.
 Discusses (at great length) the work of Henry Ford and 
Robert Boyer with soybeans, including soy fi ber (which 
has the potential to replace wool), Ford’s suit made of 25% 

soybean fi ber, plastic parts in cars, the car of the future with 
a plastic body over a tubular steel framework (it will weigh 
only 85% as much as 1942 models did), and his solvent 
extraction system.
 Note: This is the earliest document seen (March 2014) 
with the term “Cow of China,” referring to the soybean, in 
the title.

3042. Baker’s (Bill) Products. 1942. Super Soya Bread: 
Triple rich in vitamin B-1 (Ad). Let’s Live. Dec. 15. p. 9.
• Summary: This 4½ by 2-inch ad states: “For your war 
worker and family! It’s easier to smile to work, school, 
wherever duty calls when the lunch kit includes America’s 
original... Pure, wholesome, alkaline. Not artifi cially 
fortifi ed. Also rice and taro cookies, taro or soybean waffl e 
and pancake fl our. At leading health food stores all over 
America.” An illustration shows a smiling worker walking 
with his lunch box in one hand.
 This ad also appeared in the following issues of this 
magazine: July 1943, p. 14 (illustration of a baseball runner 
reaching fi rst base). Jan. 1944, p. 14 (illustration of a baker 
with top hat holding a loaf). March 1946, p. 29 (illustration 
of a boy, girl, and dog running together). Address: Ojai, 
California.

3043. Let’s Live. 1942. Soybeans go to war and gain on the 
home front: Highly nutritious vegetable comes into its own. 
Dec. 30. p. 5.
• Summary: “’Ten million boosters for the soybean,’ predicts 
Col. Rohland A. Isker, Q.M.C., Subsistence Laboratory, 
Chicago, for its in the army now... ‘If the soldier is given a 
good soy product, he will come home a booster,’ says the 
colonel. The army goal is ten million; hence ten million 
boosters for this nutritious vegetable.
 The principal use by the army of soybean fl our up to the 
present has been in K Biscuits. The chief function underlying 
its use is to provide as complete a non-meat protein as 
possible.”
 There are also comments by (1) H.A. Olendorf, 
president; Soy Flour Association. (2) A.A. Levinson, Soya 
Products Division, The Glidden Company. (3) Dr. Louise 
Stanley, chief, Bureau of Home Economics, Washington, 
DC.
 “All were lavish in their praise of the soybean and gave 
it high ranking in accomplishing Secretary Wickard’s famous 
saying: ‘Food will win the war and write the peace.’”
 Note: “Claude Raymond Wickard (February 28, 1893–
April 29, 1967) served as Secretary of Agriculture under 
President Franklin D. Roosevelt from 1940 to 1945. Wickard 
was born on his family farm in Carroll County, Indiana, near 
Camden. He graduated from Purdue University in 1915, with 
a bachelor’s degree in agriculture, and was chosen as ‘Master 
Farmer of Indiana’ in 1927 for his improvements in stock 
feeding and farming. Elected to the Indiana Senate in 1932, 
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he was appointed as Undersecretary of Agriculture. When 
Henry A. Wallace resigned as Secretary of Agriculture in 
1941 to become Vice-President of the United States, Wickard 
succeeded to the post. During World War II, Wickard headed 
the War Foods Administration, promoting increased farm 
production as a matter of patriotism. His slogan was ‘Food 
Will Win the War and Write the Peace’” (Source: Wikipedia 
May 2010).

3044. Alexandre, Jean. 1942. Valeur alimentaire du 
haricot de soya [The food value of the soybean]. Revue 
Internationale du Soja 2(15):286-89. Nov/Dec. [1 ref. Fre]
• Summary: Note: This article was summarized from his 
thesis.
 Table 1 gives the nutritional value of many common 
foods; defatted soy fl our is the richest source of protein, and 
whole soy fl our is the richest source of vegetable oil.
 Table 2 gives the nutritional value of soy fl our mixed 
with wheat fl our in different percentages (20%, 40%, etc.).
 Table 2 compares the constants for soy oil with other 
common vegetable oils. Address: M.D. (Médaille d’Honneur 
des Epidémies).

3045. Product Name:  Super Soya Bread.
Manufacturer’s Name:  Baker’s (Bill) Products.
Manufacturer’s Address:  Ojai, California.
Date of Introduction:  1942 December.
New Product–Documentation:  Ad in Let’s Live magazine. 
1942. Dec. 15. p. 9. “Super Soya Bread: Triple rich in 
vitamin B-1.” “Pure, wholesome, alkaline. Not artifi cially 
fortifi ed... At leading health food stores all over America.” 
Ad in Let’s Live. 1945. Sept. p. 7. “Everyone can keep fi t and 
full of pep with Bill Baker’s wonderful Super Soya Bread.”

3046. Hafner, Fred H. 1942. General considerations of soy 
fl our as a bread ingredient. Baker’s Digest 16(12):282-84. 
Dec. [3 ref]
• Summary: Compares soy fl our and wheat fl our, analyzes 
factors and properties of importance to the baker, gives 
general recommendations for using soy fl our to supplement 
wheat fl our in breadmaking, and discusses the benefi ts 
of this use. Specifi cally discusses: Full-fat soy fl our vs. 
low-fat soy fl our (expeller or extracted). Protein strength. 
Fat, a shortening saver (and lecithin). Water absorption. 
Diastatic enzymes. Yeast food. Color contribution. General 
recommendations for formulating soy-wheat bread. Benefi ts 
derived from use of soy fl our. Commercial aspects of soy-
wheat bread. Address: Archer-Daniels-Midland Company, 
Dep. of Nutritional Research, Minneapolis, Minnesota.

3047. Nature’s Path (New York City). 1942. Soybeans: An 
inexpensive protein source. Dec. p. 478.
• Summary: A popular overview.

3048. Reid, Marion. 1942. Soya beans help solve food 
problem. Health Culture. Dec. p. 28-30, 55.
• Summary: Describes Mahatma Gandhi’s work to improve 
living conditions in India, a country with a population of 350 
million, all but 6 million of whom live in 700,000 villages. 
“Gandhi himself is a vegetarian and he is introducing a sane 
vegetarian diet into the villages. His medium of instruction 
is his little weekly paper called Harijan (i.e., ‘Child of God’). 
The people have acquired the pernicious habit of buying 
polished rice, white sugar, white fl our and commercial oil, 
instead of growing these things themselves and using them in 
their natural condition as they used to do...
 “Gandhi is a great believer in the soya bean. He thinks 
that soya milk will eventually replace the dairy product. In a 
recent number of Harijan he published the following extract 
from pamphlet No. 7 issued by the ‘Bombay Presidency 
Baby and Health Week Association.’” The extract is 
reprinted in full. For details see Bombay Presidency... 1935.
 Note: Health Culture magazine was published from 
1894 to 1964 in New York City. In 1910 Elmer Lee, M.D., 
was the editor.

3049. Stanley, Louise. 1942. Studies of Bureau of Home 
Economics (on soybeans). Soybean Digest. Dec. p. 4, 10.
• Summary: “During the last war an effort to promote 
the wider use of soybeans was unsuccessful because the 
vegetable varieties were not generally grown and processed 
products from the other varieties were on the market to a 
limited extent. Soys were grown then largely as a forage crop 
and used in animal feeding.
 “The earlier work of the Bureau on soybeans was 
undertaken in cooperation with the Bureau of Plant Industry. 
We tested the vegetable varieties–those most satisfactory as a 
green vegetable–those that were easily cooked as dried beans 
and did not have the beany fl avor characteristic of many 
varieties.
 “The green vegetable soys are too little known and used. 
They have good fl avor and food value, being good sources of 
effi cient protein, calcium, vitamins A, C, thiamine, ribofl avin 
and probably a fair source of other members of the B 
complex.
 “Satisfactory methods of preparing and using soybean 
milk, the curd, and the mash were worked out and the 
varieties most satisfactory for this use determined. Home 
methods were worked out for sprouting the dried beans.” A 
photo shows Dr. Louise Stanley. Address: Chief, Bureau of 
Homes Economics, Washington, DC.

3050. Product Name:  Soy-Kawfee (Roasted Soybean 
Coffee).
Manufacturer’s Name:  Butler Food Co.
Manufacturer’s Address:  P.O. Box 4, Cedar Lake, 
Michigan.
Date of Introduction:  1942.
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Ingredients:  Incl. soybeans, wheat bran, brown sugar.
New Product–Documentation:  Manufacturer’s catalog. 
1942. Sold in bulk at $0.15/lb. “An alkaline food drink 
made from a blend of soybeans, wheat bran, and brown 
sugar, roasted to bring out a delightful fl avor. A refreshing 
change from coffee, tea, and cocoa, and contains no harmful 
stimulants. Prepare the same as you do coffee, using 
approximately one tablespoon to each cup.”

3051. Product Name:  Soy Beanswithtomatosauce 
(Soybeans with Tomato Sauce).
Manufacturer’s Name:  Butler Food Co.
Manufacturer’s Address:  P.O. Box 4, Cedar Lake, 
Michigan.
Date of Introduction:  1942.
Wt/Vol., Packaging, Price:  8 oz can.
New Product–Documentation:  Manufacturer’s catalog. 
192. 8 oz. can for $0.07 or 16 oz. can for $0.13. “Are 
prepared from choice soybeans grown on Butler’s own 
mineralized farm. They are tasty, wholesome, and nutritious. 
The are strongly alkalin [sic, alkaline] and digest easily. The 
soybean contains a fi ne balance of practically all the minerals 
necessary for human nutrition. They are also the best source 
of protein in the vegetable kingdom.” A recipe is given for 
Soybean Roast.

3052. Fraenkel-Conrat, H.; Bean, R.S.; Ducay, E.D.; Olcott, 
H.S. 1942. Archives of Biochemistry and Biophysics 37:393. 
[28 ref]*

3053. Gordian (Hamburg). 1942. Die Bedeutung der 
Sojabohne fuer Volksernaehrung in Europa [The importance 
of soybean for public nutrition in Europe]. 48(1131):11-15. 
[Ger; eng]*

3054. Mussehl, F.E. 1942. Effect of cooking solvent process 
soy fl akes on nutritive value for chicks. Nebraska Leafl et No. 
35. *

3055. Bergen, Werner von; Kraus, Walter. 1942. Textile fi ber 
atlas: A collection of photomicrographs of common textile 
fi bers. New York, NY: American Wool Handbook Co. 38 p. 
Plus 25 full-page black-and-white plates and a 6-page index. 
[1 soy ref]
• Summary: The chapter titled “Prolons and Synthons” 
(p. 33-34) states that prolons are man-made protein fi bers, 
whereas synthons are purely synthetic fi bers such as nylon 
and vinyon. The proteins use to make prolons are casein 
(from milk; used to make Lanital and Aralac), soya bean 
protein, zein (from corn), and fi broin (obtained by dissolving 
silk wastes).
 “Soya Bean Fiber: This fi ber was fi rst introduced to the 
American people at the New York World’s Fair of 1939 at the 
Ford exhibit. Its base is a protein of the soya bean produced 

by the Drackett Product Co., Cincinnati [Ohio], under the 
trade name of Alysol protein. In its microscopical appearance 
as seen from Plate XXIII, the fi ber is very similar to Aralac 
and Lanital.
 Proper differentiation of soya bean and casein fi bers 
is possible on the basis of their variation in the amino 
acids present by qualitative color reactions, as reported by 
Williams and Tonn” [1941]. Also discusses the fi neness and 
size of the fi bers.
 Plate XXIII show soya bean fi bers in both longitudinal 
and cross-sectional views. Address: 1. Director of 
Laboratories, Forstmann Woolen Co., Teacher of Wool 
Manufacture, Columbia Univ., New York; 2. Textile 
Micrscopist, Technical Laboratories, Sears, Roebuck & 
Company.

3056. Bragg, Paul C. 1942. Outwitting illness. 4th ed. 
Burbank, California: Published by the author. 273 p. Illust. 
(portraits). No index. 24 cm.
• Summary: Contents: A new world (“that recognizes only 
physical fi tness and power.” The strong rule and the weak 
perish). The price of neglect. Constipation–The root cause 
of disease. Avoiding foods that cause disease (incl. alcoholic 
beverages, soft drinks, tea, coffee, tobacco, drugs, white 
fl our and products, white sugar and products, etc.). Cell 
purifi cation. The miracle healer–Fasting. Thermostatic skin 
control. The master accellerator–Breathing. Streamline 
fi gures through exercise. Seek the sub for life. How vitamins 
keep you healthy. The relation of minerals to health. Foods. 
The plus high “E.Q.” [Energy Quota] diet (incl. vitamins, 
minerals, and chlorophyll). The importance of the rhythm 
breakfast. The adequate diet. Eating to defeat illness and 
premature old age. How to break bad habits (e.g., the alcohol 
habit). How to have a healthy head of hair. Can we discard 
our glasses. The care of the feet. Bathing. Prenatal feeding. 
Reducing. Gaining weight.
 Disease. Rupture and hernia. Nervousness. Swollen 
ankles and abdominal swelling. Biliousness. Building 
blood for anemia. Diabetes. The climacteric or menopause. 
Prostatitis and male menopause. Cataract. Tuberculosis. 
Heart trouble. Gall bladder trouble. Kidney trouble. 
Liver trouble. Rheumatism, sciatica and neuritis. Goiter 
and thyroid trouble. Hardening of the arteries. Sleep and 
insomnia. Colitis and ulcers. Skin disease. Arthritis. High 
blood pressure. Low blood pressure. Sinusitis, asthma, hay 
fever, chronic catarrh, deafness and colds. Varicose veins, 
piles and hemorrhoids. Tranquility of mind.
 Foods rich in iron include soybeans (p. 115). Good 
foods include “fresh green soy beans,” “dried soy beans” 
(p. 120-21), and meats, fi sh, cheese, milk, whole grains and 
whole-grain products (p. 131-35). An adequate diet includes 
a serving of soy beans once a week (p. 147). People who 
are underweight should consume plenty of dried legumes; 
“lentils peas, Lima beans, garbanzos, and soy beans should 
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be used” (p. 192). 
 Full page black-and-white photos show: (1) Portrait 
of Paul Bragg, smiling (frontispiece). (2) Paul Bragg in 
a bathing suit, lifting one barbell high over his head and 
another to just above his right shoulder. Address: P.O. Box 
428, Burbank, California.

3057. Giraud-Gilliet, J. 1942. Le soja, aliment d’avenir: 
manière de le cultiver; 2 à 300 façons de le consommer 
[Soya, food of the future: How to cultivate it; 200-300 ways 
to consume it]. Saigon: Imprimerie de C. Ardin. 285 p. 
Index. [Fre]
• Summary: Contents: Dedication. Introduction. Part I: 
Summary study of soya (the soybean): Its cultivation. 1. 
The nature of soya: Its area of expansion. 2. Cultivation of 
soya: Soil, manure & fertilizer, seeds. 3. Interest in soya: 
Its richness in nutritive elements and comparison with other 
foods. Various possibilities for utilization: therapeutic uses 
for hygiene and diseases (vegetarian diet, diabetes, beriberi, 
diseases of the nervous system, anemia, slimming, milk diet), 
agricultural uses for fi xation of nitrogen in the soil and as 
a fertilizer, use in the feeding of animals (green forage, dry 
forage, soybean cake, fl our, seeds, germinated seeds, straw 
and pods, soymilk, milk), industrial utilization (soybean 
oil and its derivatives, glycerine, soy casein), use as human 
food (whole dry soybeans, soy sprouts, soybeans mashed or 
ground after they are cooked, soybeans cracked or crushed 
before they are cooked, fermented soybeans, soymilk, 
soymilk derivatives / foods made from soymilk {tofu / dâu-
phu, yuba / tao hu ky, dry yuba rolls / phu chuc, beverages}, 
edible oil), utilization for social work (drops of milk, bowls 
of soya, inexpensive restaurants, battle against malnutrition 
and degeneration, for school gardens, pagodas, waste lands).
 Part II: The main soyfood products and how to prepare 
them at home. 1. Soymilk, soymilk curds (tau hu hoa), small 
white cheeses (petits fromages blancs {dâu-hu miêng}), 
folded sheets of yellow yuba (feuille jaune plissée de crème 
de soja {dâu-hu ky vang}), white sheets of yuba (feuille 
blanche unie {dâu-hu ky trang}), dried or smoked yuba 
(plaquettes séchées ou fumées {dâu-hu ky ngot}), fermented 
tofu–like cream cheese (fromages fermentées: cancoillotte 
comtoise au soja). 2. Soy fl our: Roasted soy fl our, soy bread, 
sojenta (soy polenta), pasta (soy vermicelli and vermicelli of 
mung beans {dâu xanh} or song than). 3. Soy condiments. 
Solid condiments: natto and douchi (taotché), condiments 
that are pastes: miso and doujiang (tao tjiung) and koji [sic, 
not a paste but used to make miso, doujiang, shoyu, and 
jiang-you], liquid condiments: shoyu, jiang-you (tsiang 
yeou), (tao yu), ketjap (Indonesian soy sauce), Vietnamese 
soy sauce (tuong).
 Part III: Recipes. 1. Introduction: Essential 
recommendations, the cookery of the poor, comparative 
cuisine, general recipes. 2. Soups and paps. 3. Hors 
d’oeuvres and salads. 4. Vegetables. 5. Meat, fi sh and egg 

dishes. 6. Breakfasts, sweets, and desserts.
 Conclusion. Appendix. Errata. Address: Administrateur 
des S.C. de l’Indochine; Vietnam.

3058. Lager, Mildred. 1942. Soy bean recipes: 150 ways to 
use soy beans as meat, milk, cheese, & bread. Los Angeles, 
California: House of Better Living. 43 p. Index. 21 cm.
• Summary: Contents: History of the soy bean. Food value. 
Analysis. Comparison with other legumes. Ash analysis. 
Soy beans in low starch diet. Alkaline in ash. Recipes: Green 
beans. Dry beans. Meat substitutes. Soy milk. Soy cheese. 
Soy butter [soynut butter]. Salads. Salad dressings. Soy 
spreads. Soy cereal. Soy macaroni, spaghetti and noodles. 
Soy bread and muffi ns. Waffl es and pancakes. Cakes and 
cookies. Candies. Beverages. Toasted soy beans. Bean 
sprouts.
 “Alkaline in ash: Soy beans have one great advantage 
over many proteins especially the meat proteins, in that they 
are alkaline in their chemical reaction or ash. This applies to 
the soy bean itself and to the other 100% soy bean products. 
The alkalinity will naturally be less in products where soy 
beans are mixed with acid ash foods.”
 A small portrait photo (p. 1) shows Ms. Lager and notes: 
“I want to acknowledge the aid received from Madison 
College, Tennessee; Loma Linda Food Company, El Molino 
Mills, Penna Soya Products Company, and from the many 
friends who gave me suggestions and recipes.” Address: 
3477 West 6th St., Los Angeles, California.

3059. Lager, Mildred. 1942. Soy bean recipes: 150 ways to 
use soy beans as meat, milk, cheese, & bread. 2nd ed. Los 
Angeles, California: House of Better Living. 43 p. Index. 21 
cm. Reprinted in 1943.
• Summary: Contents: Soy beans and soy bean recipes. The 
versatile soy bean. History of the soy bean. Food value. 
Analyses. Comparison with other legumes. Ash analysis. 
Soy beans in low starch diet. Alkaline ash. Soy bean recipes: 
From soup to nuts. Green soy beans. Dry soy beans. Canned 
soy beans. Soy bean salads. Cracked soy beans. Cracked soy 
beans as meat substitute dishes.
 Soy milk. Cooking with soy milk. Tofu or soy bean 
cheese (including canned tofu or soy cheese, and recipes 
for soy cheese from soy milk, tofu steak, mock fi sh tuna, 
scrambled tofu, tofu in soup, fresh tofu in desserts, cocoanut 
tofu). Recipes for canned soy cheese or curd (10 recipes). 
Soy butter [soynut butter]. Recipes for soy butter. Soy 
spreads. Salad dressings.
 Soy fl our. General rule for using soy fl our. Soy bread 
and muffi ns. Soy gluten recipes. Soy pancakes and waffl es. 
Pie crusts, cakes, cookies. Puddings. Soy noodles, macaroni, 
spaghetti. Soy candies. Soy beverages. Soy cereals. 
Toasted soy beans. Soy sprouts. Index. The versatility of 
the soybeans (full-page diagram on inside back cover from 
USDA Farmers’ Bulletin No. 1617).
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 A photo (p. 1) shows Ms. Lager and notes: “I want 
to acknowledge the aid received from Madison College, 
Tennessee; Loma Linda Food Company, El Molino Mills, 
Penna Soya Products Company, and from the many friends 
who gave me suggestions and recipes.” Address: 3477 West 
6th St., Los Angeles, California.

3060. Löbbe, Henrique. 1942. Cultura da soja no Brasil. 6a 
ed. [Culture of soybeans in Brazil. 6th ed.]. Rio de Janeiro, 
Brazil: Serviço de Informaçao Agrícola, Ministerio da 
Agricultura. 35 p. 23 cm. 4th edition, 1939, 33 p.; 7th ed., 
1945, 74 p. [Por]
• Summary: Contents: History (in East Asia, Europe, and the 
USA). Markets. Soybean trials in Brazil (from March 1921 
at Campo de Sementes de Sao Simao). Letter dated 28 Sept. 
1926 from W.J. Morse of the USDA to Dr. Henrique Lobbe 
(after Lobbe’s visit with Morse to Arlington Farm [Virginia], 
Morse sent Lobbe one ounce each of 51 varieties of named 
American soybeans, plus 17 varieties of cowpeas). Table 
showing the 48 varieties of soybeans tested at Sao Simao 
in 1927, with the dates of planting, germination, fl owering, 
maturation, and harvest, days to maturity, resistance to pests 
(vagens), height of the plant, and yield (in grams). Botanical 
description. Nomenclature (in Brazil the soybean is called 
“soja,” “feijao China,” “ervilha oleaginosa do Japao,” “feijao 
Japones,” and “fava da Mandchúria”). Varieties (divided 
into 5 groups from very early [80-90 days] to late [130-150 
days]). Green manure. Climate and soil. Chart showing 
products of the soybean (from Piper & Morse, The Soybean 
1923). Preparation of the soil. Inoculation with bacteria. 
Sowing. Chemical fertilizer. Things to be careful of during 
cultivation. Diseases and pests. Harvest and yield. Cost of 
cultivation. Use as forage. Chemical composition of the 
seeds. Oil. Cake. Use as a food for humans: Hahto and 
Easycook, soy sauce, soymilk and tofu (leite e queijo de 
soja), use in diabetic diets, soy fl our. Address: Brazil.

3061. Markley, Klare S.; Goss, Warren H. 1942. The 
chemistry and technology of the soybean and its derived 
products. I. Chemical composition and properties of 
constituents and derived products. ACE (U.S. Bureau of 
Agricultural Chemistry and Engineering). No. 142. Part I. 
112 p. 28 cm. Part I, by K.S. Markley. [477 ref]
• Summary: Contents: Introduction. Composition and 
properties. Mineral constituents. Proteins and other 
nitrogenous constituents. Enzymes. Carbohydrates. 
Glycosides: Saponins, phytosterolins, isofl avone glycosides 
(carbohydrate-containing substances). Pigments. Vitamins. 
Oil and oil-soluble constituents: Physical and chemical 
characteristics of soybean oils, fatty acids and glycerides, 
sterols and other unsaponifi able constituents, oil-soluble 
pigments, antioxidants, phosphatides. Literature cited.
 Note: The 477 bibliographic references at the end of this 
book are of high quality with relatively few errors. A typical 

reference has the author (with diacritics when necessary and 
with fi rst name or initial), the year of publication, the title 
(of the article, book, patent, etc), the periodical title in the 
original language with diacritics, and the volume and pages 
(but missing the issue number and the month of publication), 
Missing are the number of references, language (and 
summary languages), and a translation of non-English titles 
into English. An excellent abstract for each record comprises 
the fi rst half of this book. A relatively small number of 
the bibliographic references are related to soy but do not 
mention soy. About 8-10 have fatal errors in the references 
(e.g. #346, #349, #354, #381, #389, etc.), whereas a small 
number have non-fatal errors (usually typos). Address: U.S. 
Regional Soybean Industrial Products Lab., Urbana, Illinois.

3062. Mouriquand, Georges. 1942. Vitamins et carences 
alimentaires [Vitamins and food defi ciencies]. Paris, France: 
Albin Michel. 462 p. Illust. Index. 20 cm. Series: Sciences 
for Today (Sciences d’Ajourd’hui. [Fre]
• Summary: This book was published during World War 
II. Because the Germans looted France of food and other 
valuables, the French were suffering from malnutrition. 
Efforts were made on many fronts to grow soybeans in 
France; long experience had shown that certain varieties 
grew and yielded well in the southern and eastern parts of the 
country. Moreover, soybeans were not subject to requisition 
by Germany, which did requisition meat dairy products, 
wheat, potatoes, wines, etc. It had long been well known 
that the soybean contained exceptional nutritional value, 
especially as a source of high-quality, low-cost protein. Yet 
Prof. Mouriquand regrets that habitual ways of eating and 
thinking are making the French slow to adopt soyfoods 
into their diet, where they could do immense service to the 
population. Even though he is a distinguished professor 
of medicine, Prof. Mourisand he does not hesitate to give 
his all and to cultivate soybeans (either he or someone in 
his family) as an experimental home crop–as shown in 
photographs.
 The section on Flours for infants and young children 
(from 6 months to 6 years; p. 325-28) notes that France’s 
Minister of Health and the Family demanded that the 
Commission on Food, under the Consultative Committee of 
Hygiene for France set aside fl our, to be sold a low prices, 
for infants and young children. A table shows that these 
fl ours include both soy fl our (Farine de soja) and defatted 
soybean cake. The introduction of soy into the diet raises 
the content of protein and oil in the diet. Our trials show–
contrary to what some may believe–that soy does not give 
any “bad taste” to the fl our and that that the infants accept 
and digest perfectly any of the fl ours shown in the table if 
they are presented in the form of a pap with milk. Our study 
also shows that toasting the fl ours renders them even more 
savory and more digestible.
 The section on Soy and nutritional balance (p. 407-10) 
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states that there are now major defi ciencies of protein and 
fat in the French diet. Yet men such as Bordas and Matagrin 
have written extensively about the soybean. Now is the time 
we must heed their words. The soybean contains about 40% 
protein and 18-20% vegetable oil; this oil is one of the main 
oils used by the Germans. One kg of soybeans has about 
the sane nutritional value as 6 liters of milk or 500 gm of 
meat. And soy contains vitamins A, B, and D. The people 
of southern France should be growing their own soybeans. 
The soybean can also be made into chocolate, or roasted soy 
fl our can be added to cocoa powder to enrich it with protein, 
calories and vitamins–and to lower its price. Soybeans can 
also be use to make soymilk, tofu (fromage de soja), etc. 
Various authors have recommended a mixture such as the 
following for infants and young children: Soy fl our 5-8 gm. 
Rice cream 10 gm. Malt 2 gm. Sugar 5 gm. Water 80 gm; it 
is well accepted and well digested.
 Facing page 368 is a photo of soybean plants in a fi eld at 
Saint-Rambert l’Ile-Barbe in the department of Rhone near 
Lyon. Photo by Ed. Mouriquand, Sept. 1941.
 Facing page 369 is a photo of a single mature, dry 
soybean plant, planted in May, pods reached maturity on 
15-30 Sept. 1941. Photo by Ed. Mouriquand, Sept. 1941. 
Address: Professeur à la faculté de Médecine de Lyon. 
Membre correspondant de l’Académie de Médecine, France.

3063. Mumford, H.W. 1942. A year’s progress in solving 
farm problems of Illinois, 1937-38. Illinois Agricultural 
Experiment Station, Annual Report 51:1-350. For the year 
ended June 30, 1938.
• Summary: Soybeans are discussed in the following 
sections and pages: Introduction (p. 5-6; “Phenomenal 
growth in the Illinois acreage of soybeans, largely as a result 
of the station’s investigations and encouragement, can be 
cited as an outstanding example in production adjustment. 
Not quite two decades ago only about 15,000 acres of 
soybeans were grown in this state, while in 1937 more than 
two million acres were in this crop. More than half of the 
total volume of soybean produced was grown in Illinois. 
Only 17 years ago the fi rst car of domestic soybean oil 
produced in the state was sold on the Chicago market. In 
1937 about 170 million pounds of this oil were processed 
in Illinois and about 490,000 tons of soybean oilmeal 
manufactured”).
 Soils and crops investigations: Farm practices determine 
effects of soybeans on soil (p. 38-39; “When farm practices 
are properly adjusted to prevent erosion, soybean plantings 
need not be injurious to the soil”). Soybean investigations 
at Illinois extend over 40 years (p. 39-40; “Studies on 
production have been conducted for the most part at DeKalp 
in northern Illinois, at Urbana in central Illinois, and at 
Alhambra in the southwester part of the state.” Tests include 
rates and methods of seeding, age of seed). High-yielding, 
early maturing varieties of soybeans sought (p. 40-41; By 

C.M. Woodworth). Nodulated legumes save $33 million 
dollars in Illinois (p. 42; “Investigations with the Peking 
soybean and its nodule bacteria have shown that of the two 
strains of this variety that have now been isolated, one is 
very easily nodulated and the other is almost completely 
resistant to the action of nodule bacteria. Reasons for this 
unsatisfactory nodulation have not yet been discovered”). 
Good inoculants available to Illinois farmers (p. 42-43; “To 
insure satisfactory results in the fi eld, tests of commercial 
inoculants sold in Illinois are carried on systematically year 
after year...” Farmers should “make certain that the cultures 
they obtain are suited to the seed to be inoculated and that 
they have not been exposed to direct sunlight”). Hail injury 
shown to delay and reduce soybean yields (p. 77-78).
 Livestock investigations: Sows and pigs thrive on rye 
pasture, corn and supplement (p. 99-10; “This supplement 
consisted of a mixture of two parts tankage and one part of 
soybean oilmeal).
 Dairy investigations: Hybrid corn, legume crops again 
prove valuable for silage (p. 147; legumes include soybeans). 
Higher yields from dairy pastures obtained in tests (p. 147-
48; Includes soybeans).
 Agricultural economics investigations: Trend is toward 
smaller combines (p. 200-01; Soybeans made up 74% of the 
6,635 acres on which records were secured”). Methods of 
growing and harvesting soybeans compared (p. 244-47; The 
wheatland disk, sometimes called the one-way plow, was 
found superior to the mouldboard plow, which is commonly 
used on Illinois farms. The three-plow tractor was compared 
with the two-plow tractor).
 Home economics investigations: Green soybeans [fresh] 
deteriorate rapidly in storage (p. 308-11; “Beans held at 
room temperature lost fl avor more rapidly than those held 
in refrigerators. The Hokkaido variety was rated as being 
‘very good’ when it was eaten during the fi rst 24 hours after 
harvesting,...).” Table 110, titled “Loss of sugars in green 
soybeans during storage” (vacuum-dry basis) has 4 columns: 
(1) Varieties (Hokkaido, Illini). (2) Length of storage after 
harvest (6 times, from 1 to 72 hours, room temperature or 
refrigerated). (3) Reducing sugars (%). Total sugars (%). 
Palatability rating (from very good to poor).
 “The methods of utilizing soybeans for human 
consumption are rapidly becoming numerous. However, 
vegetable varieties are still in the experimental state in the 
Occident, and are not generally available.”
 Both fresh and dry soybeans with a high sugar content 
were found to rate highest in palatability. Address: Dean and 
Director of the Station, Urbana, Illinois.

3064. Plimmer, R.H.A.; Plimmer, V.G. 1942. Food, health, 
vitamins. 9th ed. London, New York, Toronto: Longmans, 
Green and Co. vii + 193 p. Index. 19 cm.
• Summary: This edition was published for use during 
World War II when it was important in England to maximize 
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nutritional value at the lowest possible cost for available 
foods. Whole foods (such as wholemeal bread) are 
emphasized. The section titled “A square meal” states that 
“meat is interchangeable with fi sh, eggs, cheese, or soya 
bean” (p. 14).
 The chapter on “Protein” (p. 25+) notes that, unlike 
most beans, soya beans are a complete or fi rst-class protein 
or good biological value. They differ from other legumes in 
containing protein whose composition is very similar to that 
of two proteins found in milk. Soyolk brand soya bean four 
contains about 40% protein and is valuable as an addition to 
fl our of cereal grains. “Soya beans have long been used by 
the Chinese and Japanese as a source of complete protein 
and are now extensively used by the Germans as a meat 
substitute.” Soya beans cannot be grown economically 
in England; they grow in warmer climates [sic] such as 
Nyassaland and in the south of Europe (p. 26).
 Table 9 (p. 77) shows the vitamin B-1 content of foods; 
soya beans are a good source, containing 390 I.U. per 
100 gm. Soya beans are of little or no value in preventing 
pellagra since they are a poor source of vitamin G or B-2 
(p. 98) and of adermin (p. 105). During wartime when fl esh 
foods, eggs and milk are rationed, soya beans plus cereals 
compensate for a lack of animal protein (p. 145). Address: 1. 
D.Sc. (Lond.), Formerly Prof. of Chemistry in the Univ. of 
London at St. Thomas’s Hospital Medical School.

3065. Ramstad, Paul Ellerston. 1942. A study of the 
respiration and storage behavior of soybeans. PhD thesis, 
University of Minnesota. 54 p. In: Doctoral Dissertations 
Accepted by American Universities, 1942. See also Ramstad 
and Geddes 1942. [45 ref]*
Address: Univ. of Minnesota.

3066. Ross, Oscar Burr. 1942. A study of certain defi ciencies 
of corn-soybean oil meal rations for swine and rats. PhD 
thesis, The University of Wisconsin–Madison. In: Doctoral 
Dissertations Accepted by American Universities, 1942. *
Address: The Univ. of Wisconsin–Madison.

3067. Rotondi, Pietro. 1942. Vegetarian cookery. Los 
Angeles, California: Willing Publishing Co. 151 p. Recipe 
index. 23 cm. 2nd edition 1948 (150 p.).
• Summary: This book, dedicated “To Humanity,” is 
basically a vegan cookbook–except for the use of a little 
honey. It uses no dairy products or eggs, and views a 
raw food diet as the ideal–although many recipes call for 
cooking. Following the dedication is this quote: “The human 
body is the temple of God and as real as God himself, 
because He dwells in it...”
 Under “Substitutions” (p. 21) the author notes that “Soy 
milk may be substituted for cow’s milk...” Under “For the 
infant” we read: “Advice to the mother–Almond milk is the 
most perfect and ideal food for the infant both in nutritional 

value and digestibility.”
 Soy sauce (p. 70-71, etc.), Savita, and Vegex are widely 
called for a seasonings. The soy-related recipes in this book 
seem extremely original and innovative; they include: Baked 
lima beans (with soy bean milk, p. 58). French-fried onions 
(with soy bean milk, p. 61). Peas cooked with potatoes 
and soy bean milk (p. 67). Whole wheat or barley chowder 
(with soy bean milk, p. 68). Ripe olive croquettes (with soy 
milk, p. 71). Vegetable hamburgers (with soy bean milk, p. 
72). Carrot loaf I (with soy milk, p. 73). Tofu (fried in fl our 
breading, p. 74). Tofu loaf (baked, p. 74). Tofu omelet (p. 
74). Tofu and garbanza [garbanzo] beans (p. 75). Gluten 
steak (with 1 cup soy sauce, p. 75). Chop suey (with [mung] 
bean sprouts and soy sauce, p. 78). Savory lima patties 
(with soy bean bread, p. 85). Soy bean loaf (with cooked 
and ground soybeans, p. 85). Soy gravy (with soy milk and 
soy sauce, p. 87-88). Wholewheat bread and rolls (p. 89-
92; many call for the use of soy milk). Tofu cake I (like a 
baked cheesecake with shredded coconut, lemon, and agar, 
but no crust, p. 99). Tofu cake II (like a cheesecake with a 
wholewheat or graham cracker crust, p. 99). Note: This is 
the earliest document seen (Jan. 2020) that mentions a tofu 
cheesecake, and the earliest recipe seen (Oct. 2003) for a tofu 
cheesecake.
 “All Bran” muffi ns (with bran and soy milk, p. 112). 
Soy wheat germ muffi ns (with soy pastry fl our, p. 113). 
Corn meal muffi ns (with soy milk, p. 113-14). Soy bean 
chocolate frosting (with “2 squares soy bean chocolate,” p. 
116). Soy bean chocolate date pudding (with 5 oz “soy bean 
chocolate” and 1 tablespoon soy bean milk, p. 120). Rice 
pudding deluxe (with 1 quart soy milk, p. 121). Soy bean 
chocolate ice cream (with 1/3 pound soy bean chocolate and 
a pint coconut milk, p. 127). Fruit ice cream, Maple sugar 
candy, Maple fudge (each with soy milk, p. 129). Soy bean 
chocolate fudge (with 1 cup “grated soy bean chocolate” and 
3 tablespoons soy milk). Peanut butter fudge (with soy milk, 
p. 130). Soy bean chocolate caramels (with 3 squares soy 
bean chocolate and ½ cup “soy milk,” p. 131).
 On pages 141-43 are two charts: (1) Alkaline, acid and 
neutral foods (soy beans [dried or fresh], soy bean bread, and 
soy bean milk are listed as having an alkaline ash, whereas 
fl esh foods, eggs, cheese, and most nuts are listed as having 
an alkaline ash). (2) Vegetable protein vs. animal protein. 
Divides various foods that are high in protein content into 
vegetable and animal, then ranks them in descending order 
of protein content. Included in the vegetable protein are: 1. 
(highest) Soy bean fl our 39.5%, 4. soy beans 34.0%. The 
highest ranked animal product is dried beef 39.2%. The 
average protein content of 26 vegetable foods is 25.89%, 
compared with 21.79% for 26 animal foods.
 The author, a chiropractor, died in about 1986 in a fi re at 
about age 92. A videotape of him has been produced by the 
Rotondi foundation in Los Angeles.
 Note: This is the earliest English-language document 
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seen (Nov. 2014) that contains the term “Vegetable 
hamburgers” (or “Vegetable hamburger”). Address: Los 
Angeles, California.

3068. Smith, Carl C.; Goldman, Leon; Fox, Harry H. 
1942. Lecithin feeding in the syndrome of psoriasis: II. 
Chemical studies of the relationship of lecithin feeding to fat 
metabolism. J. of Investigative Dermatology 5:321-30. [15 
ref]
• Summary: “In a previous communication one of us (L.G.) 
(1) has reported the feeding of soybean lecithin mixtures to 
be of value in some cases of psoriasis. Soybean lecithin was 
used because of the lipotropic character of the lecithin, and 
the fact that soybean lecithin was so easily available. This 
mixture is stable and is reported to contain lecithin 20%, 
cephalin 20%, oil 30%, phytosterols 2%, inositol and allied 
compounds 15%, and carbohydrates 10%. Inositol is also a 
lipotropic substance. Since that report some 16 additional 
patients have been treated for varying periods of time 
with improvement in approximately 60% of them. In most 
instances the patients receiving the lecithin were also on a fat 
poor diet.”
 “Conclusions: 1. A method for studying the fat 
metabolism of patients with psoriasis is presented. This study 
included: (1) Determinations of cholesterol, cholesterol 
esters, and phosphatides and consequently the lipid ratios of 
Schaaf in conjunction with fat tolerance tests. (2) Lipokrit 
index. (3) Liver function tests including the cephalin-
cholesterol fl occulation test.
 “2. A study was started of the effect of soybean lecithin 
feeding on the lipid levels in fi ve patients with psoriasis 
of varying severity. These patients were observed in the 
hospital and were on a fat poor diet at the same time. From 
the studies completed at present, in spite of improvement 
of the patients under lecithin feeding there was no marked 
change in the lipid levels, and no defi nite changes in the 
abnormal lipid ratios. Those three patients who had relatively 
low lipid levels improved under lecithin feeding while those 
two patients with relatively high lipid levels did not improve 
under the lecithin. Further studies are needed to clarify these 
fi ndings. Similar experiences have been recorded before with 
lipocaic.” Following the article is a discussion (1.2 pages).
 Note: “Lipocaic” is a therapeutic preparation used to 
infl uence lipid metabolism, which consists of concentrated 
extract of the pancreas from dogs, rats and other animals. As 
of 2016 it is obsolete. Address: 1. PhD; 2. M.D.; 3. M.D. All: 
College of Medicine, Univ. of Cincinnati, Cincinnati, Ohio.

3069. International Nutrition Laboratory. 1942? Soyalac: 
Optimal nutrition in infant feeding. Mt. Vernon, Ohio. 12 p. 
Each page 22 x 10 cm. Undated.
• Summary: Contents: Mothers milk simulated in Soyalac. 
Solves feeding problems (“While Soyalac is an ideal food 
for non-problem infants, it becomes tremendously important 

in cases of milk allergy”). Composition of Soyalac (two 
forms: Soyalac dry powder {22.31% protein}, and reliquifi ed 
Soyalac {2.79% protein}). Preparation of baby’s feedings 
(always add the powder to water, not water to powder). 24 
hour feeding formulas. Canned liquid Soyalac. Soyalac 
hypoallergenic. Laxative correction. Supplementary feeding 
(starting 3rd month). Soyalac benefi ts mothers. Quick, 
nourishing for children and adults. Medical supervision. 
The home of Soyalac (photo of large brick building at Mt. 
Vernon, Ohio). You can get Soyalac (“mainly through health 
food stores”). Miller’s high protein soya foods: 1. Soyalac 
All Purpose spray dried soya milk. 2. Soyalac Malt Flavor. 
3. Soyalac Liquid. Soyalac Chocolate. Soyalac Infant 
Food–Powder (1 lb cans). Soyalac Infant Food–Liquid (20 
oz cans). Miller’s Cutlets. Cutletburger. Giant Green Soya 
Beans. Soya Beans in Tomato Sauce. Soyaspread (“Delicious 
sandwich fi ller”). Vegetable Chili Con Carne (with soya 
beans and wheat gluten). Vegetable Chop Suey (with soya 
beans and wheat gluten). Address: Mt. Vernon, Ohio.

3070. Kesten, Beatrice Maher. 1943. The treatment of 
common skin diseases. New England J. of Medicine 
228(4):124-27. Jan. 28. *
• Summary: “The skin conditions that we see most 
commonly at the Vanderbilt Clinic and on the wards of the 
Presbyterian Hospital are acne, psoriasis, dry chapped skin, 
coccal infections, fungus infections and allergic dermatoses.”
 U.S. and German reports indicate that psoriasis is a 
disease of the fat metabolism.
 Since 1939, various substances have been tried by 
the author, among them soybean lecithin and defatted 
wheat germ. “With the use of the last two, we have had 
astonishingly good results, particularly in the early type of 
lesions. The soybean lecithin preparation we have used is 
Lexo Cookies (American Lecithin Co., Inc.).
 Note: “The lecithin used in these experiments was a 
special defatted type which is not available commercially 
due to wartime conditions. However, as it appears from the 
experiments of Goldman and his associates, and the later 
report of B. Kesten in the New England Journal of Medicine, 
commercial soybean lecithin, in form of Lexo Wafers, in 
doses of about 12 grams (4 wafers), has been proved equally 
effective” (American Lecithin Co.). Address: M.D., Asst. 
Prof. of Dermatology, Columbia Univ. College of Physicians 
and Surgeons, New York City.

3071. Gross, Paul; Kesten, Beatrice M. 1943. Treatment of 
psoriasis with lipotropic substances derived from foodstuffs. 
Archives of Dermatology and Syphilology 47(2):159-74. Feb. 
*
• Summary: “The conception of psoriasis as a metabolic 
disturbance of the skin has received increasing support in 
recent years.” The work of Madden and others has greatly 
strengthened “the concept of this diseases as a disturbance of 
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fat metabolism.”
 They also refer to the investigations of Grutz and 
Burger, who came to the conclusion that psoriasis was a 
lipoidosis.
 Choline has been found to be a factor important for 
normal fat metabolism due to its lipotropic effect and the 
authors also refer to the work of McHenry and Gavin, who 
describe the lipotropic effects of yeast, rice polishings and 
inositol. They had previously conducted experiments and 
proved that yeast, liver extract and other vitamin products 
had some effect on psoriasis. Their attention was called to 
soybean lecithin, which has a very strong lipotropic action 
due to its content of choline and inositol, which seemed to 
have a synergistic effect.
 As had been previously described by Meeker and 
Kesten, soybean lecithin was effective in reducing 
experimental cholesterolemia [excess of cholesterol] in 
rabbits. The authors found that soybean lecithin has a very 
marked effect on high blood cholesterol in man (see Table I).
 After discussing the relations of vitamins to metabolism, 
and the use of vitamins B, C and D in psoriasis, the 
authors offer the following working hypothesis: “The 
psoriatic diathesis is a constitutional disturbance which in a 
considerable percentage of cases is hereditary. The hereditary 
incidence of the constitutional anomaly predisposing to 
psoriasis is probably higher than that of psoriasis itself. The 
occurrence of a fi rst attack of psoriasis well beyond middle 
age makes it probable that a latent psoriatic constitution may 
exist during lifetime without the development of psoriasis. 
More statistical data are desirable to show the incidence 
of diabetes mellitus in the ascendancy of psoriasis, but 
we believe there is an overlapping of these two diseases. 
The factors eliciting the fi rst attack of psoriasis might be 
subdivided into the following groups: (1) factors aggravating 
the constitutional weakness, such as puberty, menopause, 
acute infections, chronic infections and climatic changes; 
(2) factors which lead to the clinical manifestations of the 
constitutional disturbance, such as an increase of the fat 
content of the diet, and (3) relative defi ciency in nutritive 
factors required for satisfactory enzymatic functions.”
 A number of cases were then tried which were cleared of 
psoriasis with soybean lecithin and some by defatted wheat 
germ. The latter, however, contains very little choline and 
inositol and it seems that other factors acting as catalysts are 
effective.
 “About 40 patients with chronic psoriasis are now 
under treatment with soybean lecithin or wheat germ, with 
or without the addition of local therapy. In most instances, 
within a few weeks of administration of these lipotropic 
substances, new psoriatic patches have ceased to appear and 
a gradual involution of the plaques has begun. Three patients, 
each with an initial attack of psoriasis of less than six weeks 
duration, had complete clearing in less than a month. The 
only therapy was administration of soybean lecithin and local 

application of 3% colloidal tar ointment. In some cases of 
chronic psoriasis the condition has proved resistant to this 
type of therapy. Further studies are necessary to analyze 
the factors which may account for the lack of success in 
these. The average daily dose of the soybean lecithin varied 
between 30 and 60 gm. With the disappearance of the 
lesions, the patients were kept on a maintenance dose of 4 
to 8 gm daily. The defatted wheat germ was given in doses 
of 30 to 45 gm a day, and the maintenance dose was 15 to 
30 gm daily. Local therapy, particularly a mild tar cream, 
seemed to hasten the involution of the lesions. An attempt 
to improve simultaneously the constitutional anomalies by 
removal of focal infection, by rest, by psychotherapy and by 
non-specifi c therapy and intelligent endocrine treatment may 
further reduce the percentage of failures.
 Abnormalities in the constitutional makeup are 
considered as the cause of this disturbance in fat metabolism, 
at least in the majority of cases. The favorable response 
of psoriasis to lipotropic substances derived from foods 
refl ects not a nutritional defi ciency but rather an increased 
requirement for certain foodstuffs essential for the synthesis 
of enzymes engaged in lipid metabolism.
 In conclusion the writers emphasize that they are not 
presenting a new cure of psoriasis but an effective remedy in 
the hands of dermatologists. Address: 1. M.D.; 2. M.D. Both: 
Columbia Univ. College of Physicians and Surgeons, New 
York.

3072. Veth, Johanna. 1943. La chère des soyaïstes en temps 
de guerre. IV-VI. [The beloved of the “Soyists” during World 
War II. IV-VI.]. Revue Internationale du Soja 3(16):21-26. 
Jan/Feb; 3(17):54-56. March/April; 3(18):78-82. May/June. 
[Fre]
• Summary: The author believes that whole soy fl our can 
play a major role in the French dietary during the war, and 
provides many recipes. Address: Netherlands.

3073. Adlersberg, David; Sobotka, Harry. 1943. Infl uence of 
lecithin feeding on fat and vitamin A absorption in man. J. of 
Nutrition 25(3):255-64. March 10. [10 ref]
• Summary: Contents: Introduction. Experimental: Fat 
absorption, fat tolerance test in control cases and sprue, 
effect of lecithin on fat tolerance test, vitamin A absorption, 
vitamin A and carotene content in “fasting” blood, vitamin A 
tolerance test in control cases and sprue, effect of lecithin on 
vitamin A tolerance test. Summary.
 Tables show: (1) Effect of lecithin on fat tolerance 
test. (3) Vitamin A tolerance test without and with addition 
of lecithin. (4) Effect of commercial lecithin (12 gm.) on 
vitamin content of serum.
 The availability of large quantities of commercial 
soybean lecithin, and the fact that the innocuousness of this 
product has been demonstrated by the authors, suggested this 
investigation. Improvement of intestinal fat absorption may 
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fi nd therapeutic application in conditions associated with 
malabsorption of fat.
 The standard procedure recommended by Nissen and 
modifi ed by Kann and Sobotka was used. Total serum 
lipids were determined at various intervals before and after 
ingestion of one gram of butter fat (given as heavy cream) 
per kilogram of body weight after a fast of at least twelve 
hours. The maximum rise of the total lipids in the blood 
occurs between the fourth and fi fth hour after ingestion, 
dependent on the position and the activity of the subject. 
Under conditions of rest in bed, the maximum elevation is 
found in the fi fth hour. The vitamin tests were conducted in a 
similar manner. 180,000 and 120,000 units respectively were 
given in the form of percomorph oil.
 The three tables show the results of these tests with 
respect to fat and vitamin A tolerance, with and without the 
addition of soybean lecithin.
 Nine to twelve grams of commercial soybean lecithin 
were given, spread on cookies. In the tests with soybean 
lecithin, fat and vitamin A absorption are markedly 
enhanced, as can be seen from the fi gures given in the table. 
However, a possible mobilization of vitamin A from the liver 
depots has to be considered. Table four deals with the effect 
of soybean lecithin on blood serum and vitamin A, without 
the addition of vitamin A.
 The authors conclude that soybean lecithin given in 
addition to the fat and vitamin A used in these tests enhances 
the elevation of the total lipids or the vitamin A content 
of the serum respectively. This effect is probably due to 
increased absorption and perhaps, to a lesser extent, to 
mobilization of hepatic deposits. Further studies are under 
way (Abstract by Joseph Eichberg of American Lecithin 
Co.). Address: Mt. Sinai Hospital, New York.

3074. Hoagland, Ralph; Snider, George G. 1943. 
Digestibility of some animal and vegetable fats. J. of 
Nutrition 25(3):295-302. March 10. [9 ref]
• Summary: The article begins: “In view of the world 
shortage of many kinds of food fats. further information 
concerning the nutritive properties of certain fats should be 
of interest.”
 Contains the results of experiments carried out by the 
U.S. Department of Agriculture with albino rats to determine 
the digestibility of the following: butterfat, beef fat (oleo-
stock), mutton tallow, cacao butter, corn oil, soybean oil, and 
coconut oil. Address: Animal Husbandry Div., Bureau of 
Animal Industry, USDA, Beltsville, Maryland.

3075. Everson, Gladys J.; Steenbock, H.; Parsons, H.T.; 
Cederquist, D. 1943. The nutritive value of soybean proteins 
(Abstract). Federation Proceedings (FASEB) 2(1):97. March 
16.
• Summary: Rat studies showed that autoclaving improved 
the quality of soybean proteins, irrespective of the cystine of 

sulfur content of the different varieties. “It was not the result 
of the destruction of toxic compounds nor apparently solely, 
if at all, to an improvement in digestibility.”
 “Germination of soybeans produced an improvement 
which was almost equivalent to that produced by the addition 
of cystine or by autoclaving. Green, immature soybeans were 
superior in nutritive value to ripe soybeans though inferior 
to either autoclaved.” Address: Depts. of Biochemistry 
and Home Economics, College of Agriculture, Univ. of 
Wisconsin, Madison.

3076. McDermott, Katherine S. 1943. Soybeans profi table: 
As easy to grow as limas, they are highly nutritious. New 
York Times. March 21. Annual Garden section. Section 8. p. 
9.
• Summary: “The popularity of the soybean has been 
steadily creeping forward until, this season, the item is listed 
by almost every Victory gardener for inclusion with other 
plants that are high in vitamin value. Soybeans are delicious 
as well as nutritious and may be eaten dried or green.”
 Rabbits are a danger to soybeans. The easiest way to 
shell soybeans is to drop them into boiling water and boil for 
7-10 minutes, then drain. “With gentle pressure the beans 
will then slip out of the pods. After this they are boiled 
in fresh water until done. Seasoning is largely a matter of 
taste–with salt, butter or bacon, etc. They combine well with 
tomatoes and carrots and are excellent in vegetable salad. 
The content of soybeans is very high in protein, fats and 
minerals.”

3077. Harris, R.S.; Weeks, E.; Kinde, M. 1943. Effect of 
a supplementary food on the nutritional status of school 
children. J. of the American Dietetic Association 19(3):182-
89. March. [9 ref]
• Summary: Soy fl our was used in soup. Address: National 
Biochemistry Laboratories, MIT, Cambridge, Massachusetts; 
W.K. Kellogg Foundation, Battle Creek, Michigan.

3078. Woolley, D.W. 1943. Isolation and partial 
determination of structure of soy bean lipositol, a new 
inositol-containing phospholipid. J. of Biological Chemistry 
147(3):581-91. March. [14 ref]
• Summary: The authors describe a method (the Folch 
method) “for the isolation of lipositol, an inositol-containing 
phospholipid from soy bean phosphatides. The compound 
contained 16 per cent inositol, 15.5 per cent carbohydrate 
identifi ed as galactose, 8.3 per cent d-tartaric acid, 23.6 per 
cent oleic acid, a mixture of cerebronic, palmitic, and stearic 
acids equivalent in amount to the oleic acid, phosphoric acid, 
and ethanolamine.” Because this substance is a lipid which 
contains inositol, Woolley proposed calling it “soybean 
lipositol.” Some of its properties are described.
 Note 1. This is the earliest English-language document 
seen (March 2016) that contains the word “lipositol,” or 
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the word “ethanolamine,” or the term “soybean lipositol” 
in connection with soy. Address: Laboratories of The 
Rockefeller Inst. for Medical Research, New York.

3079. Broeg, W.E. 1943. Boosting bread nutrition with soy 
bean fl our. Bakers’ Helper 79(985):32-33, 37. April 24.
• Summary: Gives analyses of soy fl our and development 
of its use in the bakery. Contents: Introduction. Early 
disappointments. Soy bean products. Soy fl our constituents. 
Today’s soy fl our (classifi cation: high fat or low fat; expeller 
or solvent; soy grits; lecithin). Dietary signifi cance of 
content. [Suggestions for use].

3080. Gounelle, H.; Marche, J. 1943. La farine de soja dans 
le traitement des amaigrissements et des oedèmes par sous-
alimentation [Soy fl our in the treatment of emaciation and 
oedema from under-nutrition]. Paris Medical 125:109-11. 
April 30. [1 ref. Fre]
• Summary: Contents: Introduction and history. Composition 
of the soybean: Proteins, lipids, glucides [carbohydrates], 
minerals, and vitamins. Soy fl our in the treatment of 
emaciation. Soy fl our in the treatment of edema and 
undernutrition. Interpretation.
 “In France, although Armand Gautier recommends use 
of soya as a food, soy bread, ‘prescribed’ by Lecerf and 
Dujardin-Beaumetz, and made by Mr. Labbé, remained 
a food for diabetics. Despite the work of Germans and 
Americans, who as early as the turn of the century assigned 
a prominent role to the use of soya milk in the treatment of 
infantile diarrhea, we had to wait for the remarkable studies 
of Mr. Ribadeau-Dumas and his students (Mathieu, and 
Willemin) before the use of soymilk became widely used 
among French pediatricians...
 “The good research of Mr. Terroine and of Miss 
Valla have shown the exceptional quality of this albumin 
[protein].”
 Note: This article was published by Corbeil in Crete in 
1943 as a 4-page monograph. Address: Centre de recherches 
de l’hôpital Foch [Suresnes, a separate city near Paris].

3081. Adlersberg, David; Sobotka, Harry. 1943. Effect of 
prolonged lecithin feeding on hypercholesterolemia. J. of the 
Mt. Sinai Hospital, New York 9(6):955-56. March/April. [1 
ref]
• Summary: Reference to cardio-vascular diseases and the 
interdependence of cholesterol and lecithin suggested this 
investigation.
 Soybean lecithin, which recently has become 
commercially available in large amounts and at a relatively 
low price, was given in form of cookies. The cholesterol 
level of serum in normals only shows an ephemeral 
downward trend. Prolonged feeding does not affect it. 
However, in fi ve cases of hypercholesterolemia, a striking 
decrease of serum cholesterol was obtained by addition 

of commercial soybean lecithin to the diet. The following 
shows the results: A table shows 5 cases in which soybean 
lecithin was shown (to differing degrees) to have a 
cholesterol-lowering effect in human patients.
 However L.M. Morrison (1958, p. 13) later criticized 
this study because “the soybean-oil content [of the lecithin] 
was 30 per cent or more, contributing an unknown factor in 
view of the recent demonstrations of certain unsaturated fatty 
acids as cholesterol-lowering agents.” Address: 1. M.D.; 2. 
PhD. Both: Medical Services, Nutrition Clinic and Dep. of 
Chemistry, Mt. Sinai Hospital, New York.

3082. Balzli, Jean. 1943. La recherche de la vitamine F 
[Research on vitamin F]. Revue Internationale du Soja 
3(17):49-50. March/April. [Fre]
• Summary: Note: When the two essential fatty acids (EFAs) 
were discovered in 1923, they were initially designated 
“vitamin F”, but in 1929, research on rats showed that the 
two EFAs are better classifi ed as fats rather than vitamins. 
Address: Dr., France.

3083. Bina, Albert F.; Thomas, James M.; Brown, Elmer 
B. 1943. The determination of vitamin B-6 (pyridoxine) in 
foods. J. of Biological Chemistry 148(1):111-116. April. [6 
ref]
• Summary: “The method described in this paper is designed 
to overcome many of the inherent diffi culties existing in the 
present methods for the determination of vitamin B-6.”
 Table 1 (p. 114), “Vitamin B-6 content of some food 
materials,” gives the B-6 content of “Ground soy beans” 
as 12 micrograms per gram. Address: Anheuser-Busch 
Laboratories, St. Louis, Missouri.

3084. Briggs, G.M., Jr.; Luckey, T.D.; Elvehjem, C.A.; 
Hart, E.B. 1943. Studies of two chemically identifi ed water-
soluble vitamins necessary for the chick. J. of Biological 
Chemistry 148(1):163-72. April. [20 ref]
• Summary: Reports the existence of two water-soluble 
vitamins of the B complex needed by the chick. One, 
essential for proper feather formation, is named vitamin 
B-10; the other, necessary for growth, is named vitamin 
B-11. Both of these vitamins, “distinct from all of the known 
vitamins, including folic acid,” were obtained as concentrates 
from solubilized liver (Wilson’s liver fraction L). Concerning 
the distribution of these unidentifi ed vitamins, the authors 
state, “liver and brewers’ yeast are the best sources, adequate 
at 5 per cent of the diet. Linseed oil meal, soy bean oil meal, 
alfalfa leaf meal, and grass are comparatively good sources.”
 “We are indebted to... Allied Mills, Inc., Peoria, Illinois, 
for soy bean oil.” Address: Dep. of Biochemistry, College of 
Agriculture, Univ. of Wisconsin, Madison.

3085. Hale, Jane K. 1943. Soybeans in the diet. J. of Home 
Economics 35(4):203-06. April.
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• Summary: The Introduction states: “Mrs. Hale joined 
the experiment station staff of the University of Tennessee 
in 1937 to work on the station project “Home Production 
of Food Supplies.” Having lived among the [Cumberland] 
Plateau people all her life, she is well acquainted with their 
customs. She is author of Station Circular No. 74 ‘Soybeans 
in the Diet’” [April 1941]. Which see. Address: Univ. of 
Tennessee.

3086. McCay, Clive M. 1943. Sprouted soy beans: Some 
informal notes (Brochure). Ithaca, New York: School of 
Nutrition, Cornell University. 4 p. April.
• Summary: “Our daily paper would surprise us if it carried 
an ad: ‘WANTED: a vegetable that will grow in any climate, 
rivals meat in nutritive value, matures in three to fi ve days, 
may be planted any day in the year, requires neither soil 
nor sunshine, rivals tomatoes in vitamin C, has no waste (in 
preparation), can be cooked with as little fuel and as quickly 
as a pork chop.’ The Chinese discovered this vegetable 
centuries ago in sprouted soy beans. Today they are an 
important food for many millions.
 “Soy bean sprouts can be seen any day in the markets 
of New York’s Chinatown. They are produced in the local 
cellars and sold from bins or barrels like other vegetables. 
The Chinese probably evolved this vegetable over the 
centuries because it could be produced easily, required little 
fuel for cooking, had a pleasing fl avor and a high value in 
nutrition.
 “The typical American has developed a taste for bean 
sprouts by eating an occasional meal at Chinese restaurants; 
The sprouts served in chop suey usually come from Mung 
beans. These are small green beans grown in California and 
Oklahoma. They are about half as big as a pea but they yield 
a large sprout. These are the easiest bean to sprout. Some 
housewives formerly bought these beans at 15 to 35 cents a 
pound and ‘sprouted their own.’ Others bought the canned 
sprouts. Mung beans are subject to price restrictions and are 
now unavailable in. most places.
 “In contrast to the Mung, the soy bean takes about 
twice as long to sprout. When the sprout is still an inch or 
two long, much of the bean still remains. The bean plus the 
sprout is cooked and eaten. This confuses most people at fi rst 
because they are used to sprouts from Mung beans in which 
the bean has disappeared.

“The second surprise to most people is that ordinary 
fi eld varieties of soy beans are ready for the dinner table after 
they are sprouted. We have used Seneca and Cayuga varieties 
because they are commonly grown in New York State.

“The third surprise to the housewife is that sprouted 
beans require no preliminary preparation and can be cooked 
ready to eat in 10 to 20 minutes.

“A fi nal surprise to many is that sprouted beans prevent 
scurvy, due to the formation of vitamin C while the bean is 
sprouting. Furthermore sprouted soy beans are not likely to 

produce intestinal gases, and thus differ from navy beans 
cooked in the usual way.”
 “Methods for sprouting soy beans:” Detailed instructions 
are given for sprouting soy beans at home. Two special items 
are needed. (1) Chlorinated lime (calcium hypochlorite) to 
prevent molding. (2) A wide-mouth container with a hole in 
the bottom–such as a fl ower pot. The beans should be ready 
to cook and eat on the third to fi fth day.
 Note 1. This is the earliest English-language document 
seen (Jan. 2013) that mentions the use of chlorinated lime or 
calcium hypochlorite in connection with sprouting soybeans.
 To get soy beans for sprouting, address a mail order to 
Mr. J.W. Stiles, Terrace Hill, Ithaca, New York.
 Note 2. This is the earliest document seen (Sept. 2009) 
concerning Clive McCay (or Jeanette McCay) and soybeans. 
Address: School of Nutrition, Cornell Univ., Ithaca, New 
York.

3087. Nutrition Reviews. 1943. Protein value of soybeans, 
peanuts, and cottonseed. 1(6):178-80. April. [1 ref]
• Summary: “The present worldwide war forebodes a 
general shortage sooner or later of protein foods, especially 
meat, milk, fi sh, and eggs, which furnish proteins of high 
nutritional value.”
 Discusses fl our made from these three products.

3088. Parsons, Helen T. 1943. Effect of different cooking 
methods on soybean proteins. J. of Home Economics 
35(4):211-13. April. [10 ref]
• Summary: This is a comparison of the effects of heat and 
moisture on the nutritive properties of soybean protein as 
measured by the growth of rats on supplemented rations 
containing different varieties of soybeans, some fi eld-type 
and some garden-type, some green and some dry, prepared 
in different ways common in the kitchen. Manchu and Illini 
are dry fi eld types. Easycook was used as a dry garden type. 
Of the eight green garden types, two had names (Kura and 
Jogun) and 6 had only numbers.
 The greatest rat growth resulted from a whole green 
garden type autoclaved at 230ºF for 30 minutes. Address: 
PhD, Prof. of Home Economics, Univ. of Wisconsin.

3089. Salmon, W.D. 1943. Soybeans for human food. J. of 
Home Economics 35(4):201-02. April.
• Summary: This is a summary of: Sherman, W.C.; Albrecht, 
H.R. 1942. “Edible soybeans.” Alabama Agricultural 
Experiment Station, Bulletin No. 255. 16 p. April. Address: 
Alabama Agric. Exp. Station.

3090. Science News Letter. 1943. Meat substitute: Sprouted 
soy beans suggested as one solution to shortage. Are high in 
protein, fat, minerals and vitamins. Require no ration points. 
43:326. May 22.
• Summary: For nearly a year, Dr. C.M. McCay of the 
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School of Nutrition at Cornell University has worked on 
the problem of meat substitutes with Dr. Peng Cheng Hsu, 
a Chinese student stranded at Cornell. They used the light-
colored Seneca soybean variety, which is grown extensively 
in New York by dairymen. They developed a quick and 
easy way of sprouting soybeans in 3-5 days. They say the 
big job is to familiarize Americans with this valuable food. 
Dr. McCay’s research even led him to New York City’s 
Chinatown to observe methods of sprouting beans in local 
cellars.
 A program of test marketing is planned in Ithaca and 
McCay hopes to “extend use of sprouted soys throughout the 
state, particularly in New York City, to relieve the meat woes 
of harassed housewives.”
 Note. This is the earliest English-language document 
seen (Jan. 2013) that uses the term “sprouted soys” to refer to 
soy sprouts.

3091. Scott, H.H.; Avery, T.B.; Matterson, L.D. 1943. 
Conservation of animal protein in chick rations. Flour & 
Feed 43(12):32-33. May. [6 ref]
• Summary: Recent research has shown that the percentage 
of protein from animal sources can be less than 20% and 
still promote normal growth. This study, which began in 
the spring of 1942, is intended to determine the minimal 
amount of protein of animal origin that is required to give a 
maximum growth response in chicks to 8 weeks of age.
 Experiment 1 was the meatscrap, fi shmeal and soybean 
oil meal series. Soybean oil meal cannot be used as a sole 
source of protein because of its methionine defi ciency. 
Experiment 2 was the dried skim milk and soybean oil meal 
series. It was found that dry skim milk is very sensitive 
to overheating. Address: Storrs (Connecticut) Agric. Exp. 
Station.

3092. Slanetz, Charles A.; Scharf, Albert. 1943. Effects 
of phosphatides on utilization of vitamin A and carotene. 
Proceedings of the Society for Experimental Biology and 
Medicine 53(1):17-19. May. [7 ref]
• Summary: Soybean phosphatides have a sparing action 
on carotene and vitamin A. Rats fed a limited quantity of 
A-vitamins grew faster when soybean phosphatides were fed 
simultaneously. Address: Dep. of Animal Care, Columbia 
Univ., New York.

3093. Sansum, W.D. 1943. Re: Bill Baker’s statements 
in promotional brochures. Letter to Mrs. Helen Baker, 
Ojai, California, June 18. 1 p. Typed, without signature on 
letterhead (carbon copy).
• Summary: “Your husband’s folders or advertising were 
never submitted to me... He made a number of statements 
which I am sure were not scientifi cally correct.
 “His chemical analysis shows the soya bean products 
do have an alkaline ash. Whether this has any value in the 

treatment of any type of diseased condition remains yet to be 
proven.
 “There is no reason to assume that it has any effect 
whatsoever on the stomach acidity. We have defi nitely 
proven here that the reaction of the blood cannot be changed 
by any type of dietary procedure. The blood is never acid. 
Hence, any statement about counteracting blood acidity is 
erroneous.
 “I therefore feel that the criticisms made by the Federal 
Trade Commission in Washington [DC] are just. It seems 
to me that you can say safely say that soya bean bread and 
products have an alkaline ash but any claims about their use 
in the treatment of any body condition have not as yet been 
proven. My kindest regards. Very sincerely yours,” Address: 
M.D., Chief of Staff, The Sansum Clinic, 317 West Pueblo 
St., Santa Barbara, California.

3094. Adriaens, L. 1943. Les oléangineux du Congo belge 
[Oils of the Belgian Congo]. Bulletin Agricole du Congo 
Belge 34(1/2):3-110. March/June. See p. 93-94. [4 ref. Fre]
• Summary: In the Congo, the fi rst soybean agronomic 
trials were conduced in 1915 at Lusambo (Sankuru). Since 
1922 it has been cultivated at Eala. Subsequently, it was 
introduced to Ruanda-Urundi*. (Footnote: *J.-B.H. Lejune. 
1938. Agriculture et Elevage au Congo Belge 12(12):177-80. 
Dec.). A table shows the chemical composition of 4 soybean 
varieties, as reported by L. Tihon (1931). Address: Dr. Sc., 
Chef des travaux chimiques au Laboratorie de recherches 
chimiques et onialogiques du Congo belge à Tervuren.

3095. Haydak, Mykola H.; Tanquary, Maurice C. 1943. 
Pollen and pollen substitutes in the nutrition of the honeybee. 
Minnesota Agricultural Experiment Station, Technical 
Bulletin No. 160. p. 23. June. [52* ref]
• Summary: Contents: Introduction: Value of pollen to bees. 
Early data on pollen substitutes. Controlled experiments 
on pollen substitutes: Experiments of other investigators, 
value of pollen substitutes in the nutrition of the honeybee, 
comparative value of pollen substitutes, value of pollen 
substitutes in queen rearing, discussion of results. Value of 
pollen substitutes for spring packages. Summary. Literature 
cited.
 The use of soya meal as a pollen substitute apparently 
does not appear in the early literature. Rather the following 
feeds were used: various kinds of fl ours and meals; chicken 
and rabbit meat; slices of rye, buckwheat, corn, or wheat 
bread soaked in brown sugar syrup; milk; paste composed of 
eggs and honey; milk with sugar and whole egg; powdered 
casein. Recently, however, several investigators have used 
soya meal with good results. At the All Union Bee Culture 
Institute at Tula (Ukraine, Soviet Union) in 1931 and 1932 
good results were obtained with oat, pea, and soya meals.
 The use of a mixture of 4 parts soybean fl our and one 
part of dry skim milk by weight is recommended for feeding 
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bees when reserves of pollen are not present in the hives and 
a new supply is not available in nature.
 Beebread is pollen stored in the cells of combs by bees. 
Larvae are fed a special food or royal jelly elaborated in 
the pharyngeal glands of the nurse bees. Address: Div. of 
Entomology and Economic Zoology, Univ. Farm, St. Paul, 
Minnesota.

3096. Let’s Live. 1943. Soys to be grown in Victory Gardens. 
June. p. 10.
• Summary: “Home gardeners are going in for soybeans in 
this year’s diggings. Food rationing, meat shortage, the trend 
from joy riding to back lot cultivation are partly responsible 
for the demand which has exceeded the supply of soybean 
seed.”
 “Edible soys are palatable and nutritious... They furnish 
a perfect protein... Green ones are rich in A. They make good 
fresh vegetable and may be cooked about the same as limas.”

3097. Thadani, K.I.; Mirchandani, R.T. 1943. Studies on 
soybeans in Sind. Madras Agricultural Journal 31(6):167-
73. June. [9 ref]
• Summary: Contents: Introduction. Cultivation method. 
Description of varieties tested: Indian varieties (spreading 
vs. erect), foreign varieties (lists 13 varieties obtained from 
USA, United Kingdom, and South Africa). Acclimatization. 
Maturity. Natural cross pollination. Genetic behaviour of the 
fl ower color.
 Introduction: “There is suffi cient evidence to show that 
soybean has been cultivated in Northern India and Burma 
since a long time. Major T.E.T. Aitchison (1881) found 
the soybean largely cultivated in the Kuram valley, North-
west Frontier Province, especially in the Kuram district, 
occasionally in Hariabab and also frequently as a weed in 
the cultivated fi elds. Hooper (1911) in his investigations on 
soybeans has recorded seeds aggregating perhaps into nine 
distinct varieties, collected from Burma and from places 
situated on the lower slopes of the Himalayas extending 
from Kashmir to Darjeeling. Woodhouse and Taylor (1913) 
describe nine Indian varieties secured from Darjeeling, 
Bankipur and Bhagalpur. Most of the Indian varieties have 
slender twining stems, small pods, and small seeds. They 
resemble the wild soybeans much more closely than do the 
varieties of China and Japan. The existence of different local 
names for soybeans in Bengal, Assam, Nepal and the North-
west Frontier Province is also an evidence of its ancient 
culture in India.
 “With the opening of the Lloyd Barrage in Sind, 
investigations into the possibilities of cultivation of soybean 
in Sind under the perennial irrigation system, were started at 
the Agricultural Research Station, Sakrand, in the year 1929; 
but all attempts failed until 1931 when for the fi rst time a 
successful crop was grown for seed. Several varieties of 
soybeans obtained from abroad and from various provinces 

of India have been tested. The small seeded and late-
maturing varieties have succeeded fairly well under Sind 
conditions.”
 “The Indian varieties have small seeds with oil content 
varying from 13 to 16 percent while the exotic [foreign] 
varieties have big seeds with oil content varying from 16 
to 21 percent.” The Indian varieties, obtained from Pusa, 
Punjab, Madras, and Ranchi, are mostly (75%) spreading 
types.
 Note 1. This document contains the earliest date seen 
for soybeans in Pakistan, or the cultivation of soybeans in 
Pakistan (1929, at Sakrand)–even though the cultivation was 
not successful until 1931. The source of these soybeans is 
unknown.
 Note 2. In 1929 (when the fi rst trials were conducted) 
the Sind or Sindh constituted the northern part of Bombay 
presidency in British India. It became an autonomous 
province in India on 1 April 1937, and that was its status 
in 1943, when this paper was published. In August 1947 it 
became part of Pakistan; the capital is Karachi. Its provincial 
status was abolished in 1955, but restored in 1970. The 
region was generally fl at, lying on both sides of the Indus 
River, and the chief occupation was agriculture. It is bounded 
on the east and south by India and on the southwest by the 
Arabian Sea.
 Note 3. In 1992 Sakrand is a city in the Sindh province 
of Pakistan, near the Indus River north of Hyderabad. 
Address: 1. Director of Agriculture, Sind; 2. Agriculturist, 
Agricultural Research Station, Dokri.

3098. Morgal, P.W.; Byers, L.W.; Miller, E.J. 1943. 
Fortifi cation of oil, fat, and fl our: stability of added carotene 
and effect of antioxidants. Industrial and Engineering 
Chemistry 35(7):794-97. July 6. [15 ref]
• Summary: “The fortifi cation of foods with vitamins serves 
as a nutritional benefi t only in so far as the vitamins have not 
decomposed before the food is consumed. Therefore stability 
tests to determine the most stable conditions for a given 
vitamin are of utmost importance.” Among the carotene 
preparations were soybean meal (both solvent- and expeller-
extracted) and soybean fl our.
 Soybean lecithin (2.5%) increased the stability of 
carotene and xanthophyll in extracted soy fl our containing 
6,000 I.U. of vitamin A (or carotene) per pound tested at 
room temperature, at 45ºC and at 60ºC. Address: Michigan 
Agric. Exp. Station, East Lansing, Michigan.

3099. Almquist, H.J. 1943. Summary of reports on minimum 
levels of animal protein required in supplementation of 
expeller soybean meal and cereal proteins in poultry mashes. 
Flour & Feed 44(2):12. July.
• Summary: Page 12: This is a large 9-column table. The 
word “soybean” (or “soybeans”) does not appear in the body 
of the table, only in the title.
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 Part A is “Chick growth on practical all-mash diets,” 
as reported from various experiment stations. Column 3, 
“Type of animal protein carrier,” includes “meat scrap and 
dried skimmilk,” “sardine meal,” “fi sh meal,” “dried whey,” 
“herring meal,” and the like. Address: PhD, Div. of Poultry 
Husbandry, Univ. of California, Berkeley.

3100. Burr, George O.; Barnes, Richard H. 1943. Non-
caloric functions of dietary fats. Physiological Reviews 
23(3):256-78. July. [196* ref]
• Summary: All natural fats are glycerides of fatty acids. 
Burr and Burr introduced the term “essential fatty acids” 
in 1930. Strictly speaking, only linoleic acid is essential. 
Arachidonic is quite similar, but linolenic is inferior. 
Address: Div. of Physiological Chemistry, Univ. of 
Minnesota, Minneapolis.

3101. Diemair, W.; Ludwig, H.; Weiss, K. 1943. Beitrag zur 
Kenntnis der antioxidativen Wirkung biologischer Stoffe 
beim Fettverderben [Contribution to the knowledge of the 
antioxidant activity of biological substances during fat 
degradation]. Fette und Seifen (Hamburg) 50(7):349-54. 
July. [20 ref. Ger]
• Summary: In peroxide determinations of ethyl oleate it 
was found that lecithin exhibited an antioxidant effect at 
a level of 0.004% but was much more effective at 0.2%. 
Soy lecithin (Sojalecithin) is mentioned on pp. 351-51. 
Contains 14 tables and 3 graphs. Address: 1. Prof., Dr.; 
2-3. Dr. All: Communication from the University Institute 
of Food Chemistry, Frankfurt am Main, and the German 
Research Institute for Food Chemistry, Munich (Mitteilung 
aus dem Universitaets-Institut fuer Nahrungsmittelchemie, 
Frankfurt a.M., und der Deutschen Forschungsanstalt fuer 
Lebensmittelchemie, Muenchen)b.

3102. Manners, Marian. 1943. Book gives new system of 
shopping: Pocket-size guide solves nutrition and ration 
problems. Los Angeles Times. Aug. 13. p. A6.
• Summary: This book, titled “The Flexible Buyer,” by Elsie 
is published free by an evaporated milk company, and is 
available free of charge.
 For example, if you are shopping for meat and it is not 
available, the book suggests twelve alternatives and lists the 
protein value of each as compared with meat. There is also 
a “list of foods to serve with the protein food to make up for 
lacking minerals and vitamins found in meat not present in 
the meat alternative.”
 Note 1. This article was published during World War II 
when there were meat shortages in the United States.
 Note 2. This is the 2nd earliest English-language 
document seen (Nov. 2014) that contains the term “meat 
alternative” (or “meat alternatives”–with any combination 
of hyphens or quotation marks). Similar terms were widely 
used during World War I.

3103. Burkholder, P.R. 1943. Vitamins in edible soybeans. 
Science 98(2539):188-190. Aug. 27. [12 ref]
• Summary: “That millions of Chinese have lived on a diet 
of rice and soybeans for thousands of years constituted a 
great natural experiment from which much can be learned.”
 Note: See Platt (1956) for a refutation of this statement.
 Soybeans are a good source of a number of vitamins. 
Most of the seven vitamins tested (in 6 soybean varieties 
commonly cultivated for human food) change in 
concentration as the beans ripen. Thus thiamin is more 
abundant in ripe beans than in green ones, whereas ribofl avin 
has a higher concentration in the green beans. Address: 
Osborn Botanical Lab., Yale Univ., New Haven, Connecticut.

3104. Balls, A.K.; Axelrod, B.; Kies, M.W. 1943. Soy bean 
lipoxidase. J. of Biological Chemistry 149(2):491-504. Aug. 
[25 ref]
• Summary: “Acceleration of the oxidation of xanthophyll 
and similar substances to colorless products has long been 
recognized as a property of soy bean meal and used in the 
bleaching of bread dough.” Carotene-destroying factors 
have been found in alfalfa (1931) and later (1935) a similar 
enzyme was found in potato juice. André and Hou (1932) 
showed that the fat of soy beans and of certain true beans 
could be oxidized by a catalyst present in the beans. Sumner 
and Dounce (1939) showed that an enzyme, ‘carotene 
oxidase,’ existed in aqueous extracts of soy beans. Its action 
was dependent upon the presence of unsaturated fats or fatty 
acids, thus connecting the oxidation of carotene and fat.
 The authors succeeded in effecting a purifi cation of soy 
bean lipoxidase 115 times that of a 2.5% water extract of 
soy bean meal. Address: Enzyme Research Lab., Bureau of 
Agriculture and Industrial Chemistry, Agricultural Research 
Administration, USDA, Washington, DC.

3105. Payne, Donald S. 1943. Soya–Soon a grocery staple. 
Paper presented at Meeting of National Food Distributors. 5 
p. Held 19 Aug. 1943 at Chicago, Illinois.
• Summary: (Continued): “The story of the amazing rise 
in dry soup sales a real tribute to the merchandising ability 
of your own industry. We of the War Food Administration 
are shipping millions upon millions of pounds of dry soup 
powders, high in soya content, for rehabilitation work in 
liberated areas. These soup powders have the advantage of 
exceptional nutritive value, low-cost, and compactness–
requiring only a small amount of cargo space. I also wish 
to add that they are meeting with widespread popularity. 
You undoubtedly know of the tremendous volume of dry 
soups that has been sold in our domestic market. I predict 
that you will see this volume increase many times as the 
qualities of the soup powder become better known, and when 
more of the ingredients are made available for our domestic 
consumption. Soya blends well in soup products, and we 
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know of several plans that are under way to emphasize and 
increase its value in dry soup.
 “The main reason for the Department of Agriculture’s 
program to encourage expansion in production and 
utilization of soya products is the soybean’s high nutritional 
quality. Properly applied and distributed, soya can do a 
great deal to improve the nutrition of the American people. 
Soya’s nutritive qualities provide a perfect sales story: High 
percentage of excellent protein, substantial quantities of 
vitamins of the B complex, good source of minerals.
 “The basic soya products are 40-50 percent high-quality 
protein. By high-quality protein, I mean protein that contains 
all of the amino acids necessary for growth and maintenance 
of body tissue–the muscle-building protein.
 “Soya’s principal nutritional value–and the one for 
you to stress most in display work–is its large quantity of 
high-quality protein. In mixtures of foods, soya not only 
adds protein, but also frequently improves the lesser-quality 
protein of other foods. Wheat for example, is low in lysine–
one of the essential amino acids. Soya is high in lysine. So 
if you add soya to wheat you have in effect added lysine to 
wheat. In this protein and protein supplementation lies the 
reason for the War Food Administration’s strong backing of 
the soya food.
 “There is only one other point I wish to clarify. You may 
doubt the availability of suffi cient soya for all these uses. 
I can assure you that adequate supplies will be available. 
Most of you have witnessed the tremendous annual increases 
of soya acreage in your home districts. Such increases are 
being made in all soya-growing sections. Even though soya, 
processing is a somewhat complicated operation, processing 
capacity is being expanded to keep pace with other soya 
developments. We do not anticipate a soya shortage for such 
domestic uses as I have outlined.
 “Summarizing, I urge you to watch soya developments 
for the following reasons: (1) Many products which you 
now merchandise, or may add to your list, will soon have 
the added sales feature of this nutritive food. (2) You may 
expect an extensive promotion of soya in many forms by 
manufacturers and by Government agencies. (3) Soya has 
a defi nite place, not only from the long-range nutritional 
standpoint but, (4) as a key food in the war feeding program. 
All of this provides a real opportunity for you to follow 
closely and work along with these developments, many of 
which will fi t into your distribution operations.”
 Note the speaker’s interesting use of the word “soya.” 
Address: Chief, Soya Products Section, Grain Products 
Branch, USDA Food Distribution Administration, 
Washington, DC.

3106. Sumner, R.J.; Tressler, D.K. 1943. Lipoid oxidase 
in soybean meals. Industrial and Engineering Chemistry 
35(8):921. Aug. [4 ref]
• Summary: The high temperature prevailing during 

processing of commercial soybean meals is thought to 
inactivate the lipoxidase–the peroxidizing factor. Since the 
enzyme lipoxidase “is capable of destroying both vitamin A 
(Frey, Schultz and Light 1936) and provitamin A pigments 
by an oxidation coupled with the peroxidation of unsaturated 
fats, an investigation of the enzymic activity of various types 
of commercial soybean meals was undertaken.”
 Considerable lipoxidase activity is found in a sample of 
solvent extracted soybean meal processed at 150ºF and in a 
“special enzyme preparation used in the brewing industry” 
(“soybean brew fl akes”). In soybean meals, conventional 
processing methods should not produce enzymic destruction 
of vitamin A or carotenoids.
 Note 1. This is the earliest and only English-language 
document seen that uses the term “lipoid oxidase,” which 
was formerly known as “carotene oxidase” and now also 
known as “lipoxidase.”
 Note 2. This is the earliest English-language document 
seen (Jan. 2019) that uses the term “brew fl akes” or 
“soybean brew fl akes” to refer to fl akes made from soy for 
use in brewing. Address: New York St. Agric. Exp. Station, 
Geneva, NY.

3107. Swanson, Eric W.; Herman, H.A. 1943. The nutritive 
value of Korean lespedeza proteins and the determination 
of biological values of proteins for growing dairy heifers. 
Missouri Agricultural Experiment Station, Research Bulletin 
No. 372. 68 p. Aug. [110 ref]
• Summary: Soybean oil meal, hydraulic or expeller process, 
was also fed to cows for comparison. Address: Columbia, 
Missouri.

3108. Zucker, Theodore F.; Zucker, Lois. 1943. Nutritive 
value of cotton, peanut and soy seeds. Industrial and 
Engineering Chemistry 35(8):868-72. Aug. [23 ref]
• Summary: Cottonseed, peanut and soybean fl ours are 
concentrated sources of high quality protein, particularly 
well suited for supplementing white wheat fl our. “Removal 
of the oil leaves the cake with an increased concentration of 
water-soluble vitamins.” Of the three, soybean fl our has the 
highest protein quality. However soybeans constitute a very 
small part of the American diet. Address: Columbia Univ., 
New York, NY.

3109. Science News Letter. 1943. Soybeans found to contain 
more vitamins than wheat (Abstract). 44:153. Sept. 4. [1 ref]
• Summary: A summary of an article by Prof. P.R. 
Burkholder titled “Vitamins in edible soybeans” (Science. 
Aug. 27, p. 188-90). Address: Osborne Botanical Lab., Yale 
Univ., New Haven, Connecticut.

3110. Paddleford, Clementine. 1943. Meet the soy! Try the 
new tasty products of this versatile, nutritious bean. Los 
Angeles Times. Sept. 5. p. G18.
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• Summary: “This mighty little bean, the soy, is on its way 
to changing the food habits of the nation. The grocery store 
of the future will be crammed with soy foods. Soy items are 
moving out of the food-fad class, out of the health stores 
into regular grocery channels to play an important role in 
everyday dining.”
 The soybean “is a near-perfect food” which for 5,000 
years has been the “staff of life” in the Orient.”
 “Dry soys can be made to sprout into a new ‘miracle’ 
food containing large quantities of nutritious proteins 
plus Vitamin C.” Anyone can grow soy sprouts at home 
in a kitchen fl ower pot. They will be ready to harvest in 
4 days. It’s a Victory so rich in Vitamin C and protein 
that nutritionists at Cornell University say the sprouts can 
substitute for meat, fresh vegetables, and even citrus juice.
 A sprout garden requires neither sunshine nor soil; 
sprouts need water and prefer darkness. When the “soy 
sprout” is 2 inches long, much of the bean itself still remains. 
Both the sprout and the bean are cooked and eaten together. 
Cook for 10-20 minutes, just long enough to remove the raw 
taste. They are nice sautéed or when steamed and served with 
a sour sauce or with chow mein.
 Note: Clementine Paddleford was a very important and 
infl uential food writer, who wrote syndicated articles. She 
was the food editor of the New York Herald Tribune and This 
Week magazine. Born and raised in Kansas, she lived most of 
her professional life in New York City.
 This article also appeared on Sept. 5 in the Atlanta 
Constitution (p. 18).

3111. Semrod, Alberita. 1943. Lecithin, the mystery element 
of soya. Barron’s Business and Financial Weekly 23(38):28, 
31. Sept. 20. *
• Summary: Lecithin is used in the manufacture of rayon, 
rubber, soap, paint, ink, glue, toothpaste, cosmetics, 
pharmaceuticals (drugs), confections, and other foods.
 Lecithin improves the spreadability of margarine.
 Lecithin is primarily an emulsifying agent with wetting 
and anti-oxidant properties; it is not a fat substitute.
 The addition of 0.2% lecithin to shortening increases the 
creaming quality of the product.

3112. Rhoades, E.L. 1943. Soybean protein as related to 
national nutrition and agricultural economics. National Farm 
Chemurgic Council, Chemurgic Paper No. 266. 3 p. Sept. 
29.
• Summary: Presented “at the Fourth Mid-American 
Chemurgic Conference, Cincinnati, Ohio, September 29, 
1943.
 “The national emergency, with its problems of adequate 
protein nutrition, has brought forth a large volume of the 
Hollywood type of glorifi cation of the super-colossal miracle 
bean of the Orient. Its natural and unquestioned nutritional 
properties has made it a subject for much editorial romancing 

that might lead us to believe that we are going to quit using 
food proteins to which we are accustomed and shift the 
nation entirely onto the consumption of soybeans, and there 
has been some indication that diets in the future might be 
made entirely of soybeans from soup to nuts.
 “The nation is undoubtedly going to continue getting its 
protein supply largely from meat, wheat, eggs, cheese, milk, 
and the other old standards in the future as we have in the 
past. However, there is a defi nite place and a defi nite need 
for soybean protein as well as soybean oil in the American 
diet in the future. Forsaking all fl ights of fancy, let us review 
some of the present solid, substantial indications of the future 
of this food item.
 “The fi rst chapter of the story of soybean food in 
the United States was begun in 1943, when more than 
75,000,000 people in the United States consumed some small 
quantity of soybean protein in their various foods. What had 
come before in previous years was more in the nature of a 
prologue and preface to the story.
 “This fi rst chapter may have been a surprise or 
disappointment to some of the people who thought we were 
going to wake up some day or some month to fi nd a large 
number of people living on soybean protein. There has 
been no such crashing climax or episode in the fi rst chapter, 
and there probably will be none in the chapters that extend 
on into the future. The food manufacturers of the United 
States have quietly been adding during the past year small 
percentages of concentrated soybean protein in the form 
of soy fl our or otherwise, to a large variety of foods. Their 
primary purpose has been to use this protein to supplement 
and activate the incomplete proteins, such as cereal proteins, 
without substantially changing the identity of the food, but 
merely with some improvement in palatability, fl avor, and 
texture. It has been diffi cult during the past year for anyone 
normally purchasing doughnuts, bread, pies and other bakery 
products, soups, meat loaf, candy, and many other prepared 
foods, to avoid consuming some soybean protein to their 
own nutritional advantage. In this development, the tonnage 
so consumed has probably been vastly overestimated, 
while the number of people consuming this food and the 
nutritional benefi ts derived from it have probably been 
vastly underestimated. More people during the last year 
have learned to prepare dry soybeans by pressure cooking 
and other methods. More green vegetable types have been 
grown and consumed. More have been canned; more people 
have purchased soy fl our and soy grits from grocery stores in 
which they are beginning to become available to the public. 
Substantial offerings of these products to the retail trade will 
be made during the months of October and November, and 
public consumption of these items is expected to increase 
substantially during the winter.
 “It is a problem for either the housewife or the food 
manufacturer to introduce any new item into their recipes 
or their formulae. There is evidence that the housewives 
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are doing this rather effectively. Great numbers of food 
manufacturers have been experimenting very carefully with 
this item, and large numbers of them are now adding it for 
technical improvement, as well as nutritional improvement 
of various products. In so doing, they are contributing much 
to better protein nutrition in the future.
 “In addition to the technical problems of adding soy 
fl our as a new ingredient to foods, food manufacturers 
have run into some diffi culties in connection with offi cial 
standards of the Food and Drug Administration that have 
not yet made adequate and proper allowance for new ideas 
in the improvement of foods, but fi nd it most convenient to 
stick to the practices of the past without readily admitting 
any valuable ingredients for the improvement of foods. 
This, in some cases, results in suppressing improvement in 
food quality rather than protecting the nutritional quality 
of foods. Perhaps this is due, in part, to the fact that much 
of the food use of soybeans in this country in the past was 
limited to diabetic foods and other health food lines. There 
is showing up a tendency on the part of the Food and Drug 
Administration to make it diffi cult for food manufacturers to 
place this valuable protein in some foods unless enough of 
it is put in to please the diabetic or the food faddist, but not 
be acceptable to the manufacturer of foods for the general 
public. We have no doubt that this tendency will be corrected 
as nutritional information is more fully taken into account.
 “Looking into the future, we see soybean protein 
performing three basic functions: (1) adding a nutritional 
protein plus to a national diet that has not always been 
adequate in quantity or quality of proteins: (2) providing 
a fl exible protein supply that will insure adequate protein 
nutrition in any type of emergency, and (3) providing an 
exportable protein for the American farmer.
 “Leading nutritional authorities have always recognized 
a lack of adequate protein nutrition either in terms of 
quantity or quality in large sections of the public, particularly 
those of lower purchasing power. Our experience with the 
boys in the United States armed forces is giving a spectacular 
demonstration of the effects of better protein nutrition. While 
all of the difference is not traceable to protein improvement, 
the fact that the protein consumption for great numbers of 
these boys has been practically doubled since they entered 
the Army brings home to the public the actual value of better 
protein nutrition in the future, with more protein to provide 
better bodies, better health, more vigor and effectiveness 
in working, and a generally happier population, without 
supplanting or replacing any of the proteins used in the past. 
The American public could well use an additional 5 grams or 
even 10 grams of soy protein per day to promote maximum 
health and vitality.
 “Since a relatively small percentage of the soybean crop 
is all that would need be diverted from other uses to food 
uses, the reservoir of soybean protein in the future will stand 
as a fl exible protection against emergencies of any type, such 

as our present war emergency and those that arise out of 
droughts, those that arise for the individual as a result of his 
loss of a job, or any condition of general depression when 
purchasing power is extremely low for many.
 “In the soybean crop, the American farmer will, in 
the future, have an export market for protein food to help 
him to further diversify his farming and make for a more 
stable agriculture. The American farmer has not been able 
to export proteins for a number of years. It has been a long 
time since we exported beef. We have not been able to export 
pork to any great extent in recent years. Such products, 
when produced under American costs, cannot be generally 
purchased in normal times by the low purchasing power of 
world markets in general.
 “We now have a highly nutritious protein food that 
can be produced with tractors and combines, and as a 
nonperishable protein concentrate, may practically fl it about 
the world on low transportation costs, in small stowage 
space, and sell even in the low purchasing power parts of the 
world at a favorable price. This should result permanently 
in the diversion of some American acreage from what have 
been surplus crops in the past, which we have been obliged 
to pay farmers not to produce. Soybean processors of the 
United States seem to be outstripping the rest of the world in 
the quality of food that they are making from the soybean. 
This will give the American farmer a distinct advantage in 
maintaining and promoting the foreign market for this low 
cost protein food.
 “The improvement of soybean foods, discarding the 
bitterness of fl avor, but retaining all the protein, mineral, 
and vitamin nutrition is another great triumph of chemistry, 
which I am glad to present to the Farm Chemurgic Council 
as a further achievement of chemistry in solving at the same 
time, some of our nutritional and some of our agricultural 
economic problems.” Address: Secretary, Soy Flour Assoc., 
Chicago, Illinois.

3113. Bird, H.R.; Burkhardt, G.J. 1943. Factors affecting 
the nutritive value of soybean oil meals and soybeans 
for chickens. Maryland Agricultural Experiment Station, 
Bulletin No. A27. p. 35-52. Sept. [22 ref]
• Summary: “Within the last two years soybean oil meal has 
become quantitatively the most important protein supplement 
for poultry.” Formerly almost half the total protein of poultry 
mash feeds came in the form of animal protein supplements, 
such as fi sh meal and dried skimmilk [skim milk]. Address: 
College Park, Maryland.

3114. Hauser, Gayelord. 1943. Delicious and nutritious food 
for the duration. Diet Digest (Beverly Hills, California) No. 
17. p. 40-41, 62.
• Summary: Recipes include: Delicious baked soya beans. 
Soya bean loaf. Soya butter (toast whole soya beans then 
grind very fi ne. Add soya oil and a pinch of salt until the 
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consistency of peanut butter). Soya and peanut butter patties. 
Soya sprouts. Soya bean milk. Soya wheat germ waffl es 
(with soya fl our). Wheat germ soya muffi ns (with soya fl our).
 The article ends: “Note: For the duration it will be wise 
for you to go to your health food store and secure several 
pounds of wholewheat germ, wholewheat pastry fl our, and 
soya fl our (preferably toasted).” Plus several supplements 
sold by Hauser’s Modern Products in Milwaukee, Wisconsin.
 Note 1. This is the earliest English-language document 
seen (April 2012) that clearly uses the term “soya butter” to 
refer to soynut butter.
 Note 2. This is the earliest English-language document 
seen (Jan. 2013) that uses the term “soya sprouts” (or “soya 
sprout”) to refer to these sprouts. Address: 9889 Santa 
Monica Blvd., Beverly Hills, California.

3115. Shrewsbury, C.L.; Vestal, C.M. 1943. The mineral 
defi ciencies of soybeans for hogs and rats. Indiana (Purdue) 
Agricultural Experiment Station, Bulletin No. 489. 19 p. 
Sept. [18 ref]
• Summary: “It has been known for several years that 
soybeans are defi cient in minerals, especially calcium and 
phosphorus. A review of the earlier literature on this subject 
has been made elsewhere (Shrewsbury & Vestal 1937). 
Soybeans and soybean oil meal are good protein supplements 
for livestock, particularly hogs, but to complete the ration a 
good mineral mixture is necessary.
 “The present study was designed to defi ne both the 
amounts of calcium and phosphorus necessary to adequately 
supplement a corn-soybean ration for hogs and the ration 
in which these mineral elements should be combined for 
optimum results.” Address: 1. Depts. of Animal Husbandry 
and Agricultural Chemistry; 2. Dep. of Animal Husbandry. 
Both: Purdue Univ., Lafayette, Indiana.

3116. Holt, Jane. 1943. News of food: Quick-frozen soy bean 
sprouts rival meat in nutritive value, Cornell expert declares. 
New York Times. Oct. 20. p. 24.
• Summary: Quick-frozen soy bean sprouts are being 
developed under the supervision of H.E. Babcock, chairman 
of the [New York] State Emergency Food Commission, and 
may be introduced in retail stores here next month. Contains 
a recipe for a meat loaf with “soy-bean grits.”

3117. Gobecia S.A. Industrial, Commercial. 1943. La soja 
[The soybean]. Revista de la Bolsa de Cereales (Buenos 
Aires, Argentina) 31(1621):6-7, 23, 25-26, 28. Oct. 23; 
31(1622):26-30. Oct. 30. [Spa]
• Summary: Note: These are the fi rst two parts of a four-part 
series.
 Oct. 23. Contents: Introduction. The soybean and its 
cultivation: Introduction, table of major soybean producing 
countries and production in 1924 and 1935 (Manchuria, 
Korea, Japan, USA), instructions for cultivating the 

soybean, preparation of the land, planting, quantity of seed 
per hectare, cultivation, harvest. Yields: production of hay, 
production of seed, advantages of cultivating the soybean. 
Chart showing products that can be obtained from the 
soybean. The soybean a new crop.
 Oct. 30 (continued). Reasons for growing the soybean 
in Argentina. Its cultivation in North America. Its economic 
importance in the United States. Its cultivation in Argentina. 
Localities where the soybean has been planted and harvested 
in 1941-1941: Province of Buenos Aires, Province of Santa 
Fe, Province of Entre Rios, Province of Cordoba, Province 
of Corrientes, Province of Santiago del Estero, Province of 
La Rioja, Province of Mendoza, Province of Salta, Province 
of Tucuman, Gobernaciones, Rio Negro, Misiones, Chaco. 
advantages of growing, amount of production in the United 
States and in Argentina, costs of production of soybeans. 
Calculation on 100 hectares for maximum cost-minimum 
yield. The chemical composition of the soybean. Address: 
Buenos Aires, Argentina.

3118. Marks, Alice. 1943. Soybeans for your family’s good 
health! Let’s Live. Oct. p. 8.
• Summary: “This small nutritional wonder comes into its 
own and is now famous. It is hard to believe that so many 
vitamins and minerals can be stored inside its little jacket, 
and these mites are destined to play a dramatic role in the 
American diet. They not only rival meat in nutritive value 
but are an excellent source of high quality protein with a 
suffi cient supply of amino-acids for growth purposes and 
can, therefore, take the place of animal proteins. This marvel 
bean also has enough iron and copper for building good 
blood cells and healthy bones.
 “Sprouts from these wonders of nature are being used 
more and more in place of the ordinary bean sprout.”
 Recipes include: Soybean waffl es with mapeline syrup 
(incl. ½ cup soy fl our). Scrambled eggs with sprouted 
soybeans.

3119. Woodward, Patricia. 1943. Attitudes toward the use 
of soybeans as food. Washington, DC: Committee on Food 
Habits, National Research Council, National Academy of 
Sciences. 11 p. Oct. Mimeographed unpublished manuscript. 
[2 ref]
• Summary: “I. Introduction: When planning the 
introduction of a new food into the American diet, it is 
especially important to understand the attitudes of the people 
toward the particular product, so that the methods used in 
presenting it do not inadvertently arouse negative reactions 
to the food itself or its products. In the case of soybeans this 
information is of particular importance because they are a 
food with which relatively few people have had experience, 
and because there is greater familiarity with their use as 
a raw material in industry than as food. The aim of those 
studies was to determine attitudes of people toward the use 
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of soybeans as food, and from these, to learn some of the 
factors which must be considered in presenting soybeans to 
the consumer.
 “The results of two studies (2) are presented in this 
report. The fi rst was made in the borough of Queens, New 
York (3) during December, 1942, when 418 interviews were 
conducted with 234 women and 184 men. Each interview 
consisted of the four following questions:
 “There is a lot of talk these days about using soybeans.
 “1. Have you ever heard anything about them?
 “2. What have you heard?
 “3. Have you ever used them?
 “4. What would you think if soybeans became an 
important part of the American diet; what do you think the 
possibilities are?
 “The answers to the fourth question have been used 
primarily in this report, as it revealed attitudes toward the 
possible use of the soybean and its incorporation into the 
American diet.
 “The second study was conducted from the middle 
of July to the middle of August, 1943, and consists of 372 
interviews, with 236 women and 136 men (4), collected in 
Berkeley and San Francisco, California, Vermillion, South 
Dakota, Ames, Iowa, Tulsa, Oklahoma, University, Alabama, 
and New York City (5). In addition, 166 essays were written 
by college students in Berkeley, California, Vermillion, 
South Dakota, and Tulsa, Oklahoma during the same period 
of time. The question used for both the interviews and the 
essays was the following:
 “’How do you feel about using soybeans?’
 “This particular wording of the question was chosen 
after preliminary trials with several variations. It is an ‘open-
ended’ question, i.e., one which is structured as little as 
possible so that a variety of reactions are given in answering 
it. We were not so concerned with fi nding merely whether 
people would or would not use soybeans, but why.
 “II. Method of Analysis: The method of qualitative 
analysis of the verbatim statements of the respondents has 
been described in an earlier publication of the Committee 
(6). Briefl y, it consists of breaking down the statements into 
the component ideas, arranging those concerned with one 
aspect of the problem together, and also arranging them 
according to their association with the subject in question–
whether positive, negative, or ambivalent. Obviously 
the context of the phrase or statement may determine the 
meaning, and in all cases this was carefully considered. For 
example, a person might say ‘soybeans are good animal 
fodder,’ and it would be impossible to classify this statement 
without further examination of the entire idea expressed; the 
person might have continued with ‘and must be good for me 
too’ (thus expressing a positive attitude), or ‘but I don’t want 
to eat animal food’ (negative).
 “An analysis of this sort shows the various associations 
with soybeans which exist, and even though a sample of 

this type and size could not be used to describe the strength 
or weakness of certain associations throughout the country, 
the qualitative analysis points up the ways in which an 
educational campaign might be most successfully directed. 
In the case of as new a food as soybeans, this is particularly 
important.
 “III. Results: The outstanding result of the analyses 
of both sets of interviews is that soybeans are simply not 
conceptualized as a food for the American people. This was 
as evident in the interviews and essays collected this summer 
as these collected earlier, and is supported by a variety of 
evidence. Consequently, even though a considerable number 
of the people interviewed possessed some information about 
the bean, or had had some experience in eating it, it as yet 
has no ‘place’ in the American diet, and is still outside the 
realm of consideration as a food.
 “In order to explain the signifi cance of this fi nding, it 
might be helpful to discuss briefl y the importance of the 
conceptual scheme which determines almost entirely what 
foods the members of a specifi c cultural group will use. 
‘If we consider as food all that which some human beings 
actually eat and like to eat, then live grasshoppers would 
have to be included in the category of food. If, however, 
we ask what people in the United States consider as food, 
live grasshoppers would be excluded. In other words, the 
psychological area of food in our culture is only a small 
part of the objectively edible food, and could be represented 
diagrammatically as a small restricted region within the total 
region of all objectively edible food.’ (7) This area of ‘food 
for people within the United States’ varies also with region 
of the country, and among individuals. Chitterlings, pigs’ 
feet, brains, caviar, etc. are within the area for some people, 
but not for others. A striking example outside our own 
country is the refusal of the starving Belgians during the last 
World War to eat corn. It was not within their area of food 
and could not easily be included, probably both because they 
did not know how to prepare it and also because they had 
been accustomed to feeding it to cattle.
 “In order to be accepted and used as a food–which 
includes consideration as a possible purchase when one 
is in the grocery store, preparation for one’s family, and 
consumption at a meal–any foodstuff must be conceptualized 
as ‘food for me and my family.’ The conceptualization must 
go farther than this, however; the foodstuff must have a 
‘place’ in the food area, either as a specifi c kind of food such 
as a meat, a vegetable, a fruit, etc., or as a raw material to be 
used in certain ways, to make breads, to make cream sauces, 
to use as a condiment, etc. No product can be conceptualized 
as a raw material unless the individual also knows how that 
raw material might be used, and sees how it can fi t into the 
dietary pattern he already knows.
 “Soybeans have not yet been, conceptualized as ‘food 
for me and my family,’ with a specifi c place in the meal 
pattern as a certain part of the meal (for example, as a 
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vegetable), or with a specifi c use as a raw material. This has 
been demonstrated repeatedly in our essay and interview 
material. Soybeans have been partially conceptualized 
by some people; for example, many of the respondents 
said ‘soybeans are nutritious,’ or ‘I have eaten them dried 
and salted like nuts,’ but at the same time the majority of 
these respondents would say, ‘I don’t know anything about 
soybeans.’ Some of their remarks were the following: ‘I 
don’t know much about them except that they’re very 
nutritious;’ ‘I really don’t know anything about them–tasted 
soybean bread and I liked that:’ ‘May be good as a vegetable; 
other beans are. I don’t know.’
 “Often the respondents would fi rst say they knew 
nothing about soybeans. and then proceed to say they liked 
them salted as nuts, or that they had liked crackers made 
with soybean fl our, etc. However, this limited experience 
with soybeans, when added to the misconceptions about 
them and the lack of a concerted educational program 
about their use, has not been suffi cient to place them within 
the area of consideration as ‘food.’ The possession of one 
segment of information about a new food, or the experience 
of having eaten it once provides no guarantee that it will be 
incorporated into the dietary pattern.
 “This lack of conceptualization must be considered in 
planning the way in which soybeans are to be presented 
to the American people. The introduction into the diet 
may actually be easier than if soybeans were incorrectly 
conceptualized–for example, as food for animals only, as 
they were by a few respondents, or as material only for paint, 
and plastics, as they were by others. The readiness with 
which they will be accepted, however, depends considerably 
upon the ways in which they are presented, whether as 
a bean, a fl our, a seed to be sprouted, etc.” (Continued). 
Address: Committee on Food Habits, National Research 
Council.

3120. Woodward, Patricia. 1943. Attitudes toward the 
use of soybeans as food (Continued–Document part II). 
Washington, DC: Committee on Food Habits, National 
Research Council, National Academy of Sciences. 11 p. Oct. 
Mimeographed unpublished manuscript. [2 ref]
• Summary: (Continued): “The essays and interviews 
furnish a number of clues indicating the kinds of information 
people would like to have about soybeans, and the ways in 
which they might accept them most readily. For example, 
the reasons given by the respondents who were enthusiastic 
about the beans–if not mere taste reactions–have suggested 
some of the attributes which are associated positively with 
soybeans, particularly if there is no negative counterpart of 
these favorable reactions. If there is, the negative statements 
indicate that this particular characteristic is controversial, 
one to which some people react both favorably and others 
unfavorably, or that it is one concerning which further 
education is necessary.

 “In addition to these positive and negative reactions, 
however, there were many others–in fact, the largest number 
of the responses fell into this category–which indicated 
uncertainty, indecision, or what we have called ambivalence, 
meaning a confused emotional attitude in which the person 
expresses reservations or qualifi cations of either a positive 
or negative attitude, (such as ‘They might be all right if 
they are good for you,’ or ‘I wouldn’t eat them unless it 
becomes necessary’), or combined a positive and a negative 
attitude in the same statement. These statements have been 
particularly useful in determining some of the obstacles 
which stand in the way of complete acceptance of soybeans, 
and also show what sort of education and information is most 
needed. All three types of attitudes have been classifi ed so 
that those related to one characteristic of soybeans (such as 
‘cheapness’) can be considered together.
 “A. Considerations in an Educational Program
 “1. The most frequently mentioned attribute of soybeans 
was their nutritional value, expressed in both general terms–
as ‘healthy.’ ‘nourishing,’ ‘good for you,’ ‘good food,’ ‘will 
improve the diet’–and specifi c terms–as ‘contains lots of 
vitamins,’ ‘lots of proteins,’ ‘as much protein as steak,’ ‘high 
fat content,’ etc. This same general quality was mentioned 
in the ambivalent responses in conditions under which 
the soybean would be accepted, such as ‘if nutritious,’ ‘if 
good for you,’ ‘if it’s what it’s cracked us to be,’ ‘if it has 
vitamins,’ ‘if it contains proteins,’ etc: It is particularly 
interesting that this is one of the few categories of responses 
in which no mention of nutritional value in a negative sense 
was made. A few misconceptions appeared, such as that 
soybeans are starchy like other beans, and consequently 
undesirable, or have ‘lots of spice in it,’ but no one said they 
were not nourishing, or that they do not have any useful food 
value.
 “The lack of any negative statement about the nutritive 
value of soybeans, and the mention of this characteristic in 
both positive and ambivalent statements suggests that this 
is one of the fi rst points on which the public would like to 
have further information about soybeans. People are willing 
to accept them if they are nutritious. This attitude is one 
indication of the present-day emphasis upon essential food 
elements, vitamins, etc, and provides good evidence that a 
well-rounded educational campaign composed of scientifi c 
facts about the nutrients in soybeans would do much to 
promote their acceptability,
 “However, caution must be observed, and the facts 
should not be over-emphasized. In our culture, we are 
likely to place in separate categories in our thinking the 
foods that are ‘good for one’ and the foods that are ‘good 
to eat.’ The fi rst are nourishing; the second are pleasurable. 
In general, we prefer the taste of the second group of 
foods more than the fi rst. If a great deal of emphasis is 
placed upon the nourishing qualities of a certain food, it is 
mentally categorized as ‘good for you,’ with the resultant 
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interpretation that it cannot be expected to taste very good. 
This is aptly illustrated by the comment of one of our 
respondents, who said, ‘Anything that tastes that bad must 
be good for you.’ Other reactions to an over-emphasis on the 
‘healthful qualities’ of soybeans are the following: ‘Perhaps 
another reason for my distaste for them may be caused by 
the fact that they are often used as a health food:’ ‘The only 
thing I have heard about them was from health-conscious 
fanatics and I have never put much stock in their opinions.’ 
These indicate the danger in placing too much stress upon 
the nutritional aspects of soybeans.
 “2. Another factor closely related to the fi rst one is the 
tremendous prestige of the scientist at the present time. Some 
respondents said they would ‘accept any food O.K.’d by the 
doctors. Others said they would eat soybeans ‘if O.K.’d by 
the doctors, by the scientists,’ or ‘if the food authority proves 
them wholesome.’ There were no negative statements given 
to contradict this suggestion. Taken together with point #1, 
this means that the statements as to the nutritional values 
of soybeans should be made by recognized authorities, and 
by a number of them, as different people look to different 
authorities for sanction.
 “3. The need for an educational campaign was expressed 
in other ways, chiefl y in ambivalent comments, such as ‘if 
publicity is given to the product,’ ‘if recipes are furnished,’ or 
‘if people know how to prepare them.’ Suggestions that the 
people need to be educated to use them, that soybeans should 
be ‘talked about in the papers,’ and ‘by important people,’ 
that ‘a campaign is necessary to get the public to understand 
that soy is good for you,’ and that there should be ‘an active 
advertising campaign.’ The only negative comment related to 
these ideas, namely, ‘People don’t know much about it,’ Also 
pointed out the need for further information. These remarks 
furnish additional evidence that soybeans are strange and 
unfamiliar, and that the greatest need is to provide the 
public with accurate and detailed information concerning 
them. Specifi c information and recipes are necessary, and 
a new food cannot be included in the diet pattern until the 
housewife is familiar with ways of preparing it.
 “4. The newness of soybeans, a characteristic which is 
unavoidable, should not in itself be emphasized. except as 
they are described as a new development or new varieties, 
etc., thereby linking the newness with scientifi c progress. 
Our respondents reacted both ways, saying ‘People like to try 
new things,’ and ‘People don’t like to try new things.’ Some 
were not interested in trying them because they had never 
heard of them as part of the American diet. (See point #6 
below.)
 “5. The idea of newness is undoubtedly related to 
the idea that such a food as soybeans is very unusual and 
uncommonly used, so that the individual using it may feel 
he is regarded as ‘different’ by his neighbors. A number 
of the respondents expressed unwillingness to be ‘that 
different,’ saying, for example, ‘It isn’t popular enough.’ 

Others used ambivalent ways of expressing their attitudes, 
‘If everybody eats it,’ ‘Once people start using it,’ ‘If 
everyone else does,’ ‘If it becomes popular,’ etc. These are 
indications that conformity is generally prized in our culture; 
one doesn’t want to be considered ‘different,’ as this often 
carries the connotation of being peculiar. ‘Keeping up with 
the Jones,’ not appearing different from the members of 
one’s community, are important forces in regard to food 
habits, as well as to other areas of behavior. Consequently, 
any program introducing such a completely new food must 
present it as a food to be used by most people, one which 
will fi t into anyone’s diet, for if the food appeals only to a 
few, it is not so likely even to remain a real part of their diet 
(8). One way of handling this is to point out that soybeans 
have already been accepted by a great many people. The 
increased sales records of the products such as the salted 
‘nuts’ could be used to emphasize this point.
 Footnote 8: “The reader may immediately think of foods 
which are used fairly regularly only by people in one area of 
the country, or by a limited number of people throughout the 
country. This may be because of local custom, in which case 
the individual is conforming to the customs of his particular 
neighborhood, which matters most of all to him, or it may be 
that the food is class-typed, that is, used by the members of a 
certain socio-economic group, in which case the individual is 
again behaving as his group does, and even if separated from 
them geographically, may still consider himself a member 
of this group and pride himself more on remaining like then 
than in adopting the customs of his new neighbors. The food 
faddists are an exception to this general interpretation, as 
their motivation in the choice of food is quite different, but 
they need not concern us here as they are a relatively small 
group in this country.” (Continued). Address: Committee on 
Food Habits, National Research Council.

3121. Woodward, Patricia. 1943. Attitudes toward the 
use of soybeans as food (Continued–Document part III). 
Washington, DC: Committee on Food Habits, National 
Research Council, National Academy of Sciences. 11 p. Oct. 
Mimeographed unpublished manuscript. [2 ref]
• Summary: (Continued): 6. Closely related to the necessity 
for fairly wide acceptance of a new food if it is to become 
generally used and is to be included within the ‘area of 
consideration as food,’ is the necessity for conceptualising 
soybeans as an American food. They are very frequently 
associated with Chinese food, both positively (‘if it is 
good enough for the Chinese, it’s good enough for me,’ ‘if 
Chinese can eat them, we can too’) and negatively (‘Chinese 
food is O.K. for a change but not as an important part of 
the American diet,’ ‘Americans don’t like Chinese food 
enough’), depending upon taste preferences, knowledge of 
them as something other than the soy sauce, etc. Soybeans 
are also associated with other countries, particularly 
enemy countries, expressed in such ways as ‘Soybeans 
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are good enough for the Germans, but not for us,’ or ‘It 
won’t be important since it comes from Japan.’ Part of the 
connotation which is implied when enemy countries are 
mentioned is that soybeans are part of the ‘ersatz’ food in 
Germany particularly, that they are used as a last resort 
when the supplies of regular foods dwindle. No one likes 
a substitute unless it is absolutely necessary (see point 47). 
The association with the Oriental countries is easily made 
since soybeans have been used there for centuries and most 
of the varieties have Oriental names. However, any food 
which is conceptualized as a dish of another country, such as 
China, can be expected to have a place in our diets similar 
to that held by other dishes representative of that country 
perhaps very much enjoyed but never a part of a regular or 
steady diet. In order to take a place in our regular diet, it 
should be presented as an American food. The imagination 
and resourcefulness of the Chinese in using soybeans in 
so many different ways can be drawn upon and used to a 
considerable extent, but the food should not be presented as 
Chinese. 7. The use of soybeans as substitutes for other foods 
was mentioned by a considerable number of respondents, 
with positive, negative, and ambivalent attitudes. Those with 
positive attitudes thought it would be a good substitute ‘for 
foods we can’t get now,’ or ‘on meatless days,’ and some said 
‘We need so many substitutes now,’ or that the beans would 
be a ‘great help during this food shortage.’ The ambivalent 
responses expressed similar ideas: ‘If it’s a substitute for 
foods we can’t get,’ ‘If we get hungry enough,’ ‘When it’s 
diffi cult to get meat,’ ‘If all other fl ours are off the market.’ 
A number consider it a last resort, ‘better than nothing,’ 
‘now that other foods are being cut out,’ and one person said 
‘They’re taking everything else away from us.’ A few with 
negative attitudes said ‘It couldn’t take the place of meat or 
potatoes,’ and ‘O.K. as an addition to the diet, but not as a 
meat substitute.’ Although a number of people seem willing 
to use soybeans as substitutes, it would be most unwise to 
introduce them as such for two reasons:
 “a. If used as a substitute, they are likely to be discarded 
the moment the food they are used in place of is available 
again. This is indicated in the comments of those people 
who are willing to use them as substitutes. If regarded as a 
substitute, they are bound to have only a temporary place in 
our diet.
 “b. The term substitute usually connotes something 
inferior to the food for which it is used; consequently, 
if presented as a substitute for meat, soybeans will be 
considered not quite so good as the meat and therefore 
something to be discarded whenever there is meat available. 
Also, a substitute is not expected to taste as good as the 
food for which it is used. This does not mean that soybeans’ 
should not be presented as a protein food; their high 
protein content should most certainly be pointed out in the 
information which is given to the public, but they should not 
be described as a meat substitute. They should be presented 

as something which has a place in our diets because of its 
own merits.
 “8. The characteristic of cheapness was mentioned 
infrequently by the respondents, with various connotations, 
e.g., positive–’They’re cheaper than other protein foods’; 
ambivalent–’If produced cheaply’; and negative–’too cheap,’ 
‘American people are used to too much luxury, and won’t 
want them.’ Cheapness is a very ambivalent characteristic 
in itself. It produces negative reactions and has low status 
connotations if it carries the meaning of ‘trying to get 
the least for one’s money,’ particularly when one food is 
compared with others of the same kind, as one brand of 
canned peas with another. In such a case it also connotes 
poor and inferior quality. Consequently an emphasis 
on cheapness will not produce positive reactions if the 
cheapness means ‘buying the least expensive brand or kind.’ 
However, it is not so likely to produce negative reactions if 
it means ‘getting the most for your money,’ in which case 
a food in one group is compared with food in another. Very 
few women know whether they are getting more for their 
money when buying meat or milk or beans or cheese. The 
factor of cheapness or inexpensiveness can possibly be used 
in the promotion of soybeans in this way: that soybeans are 
a different kind of bean unusually rich in high-grade protein, 
and that one gets an unusual amount of nutritional value for 
the price paid for them.
 “9. The versatility of soybeans is in general a factor in 
their favor. A number of respondents were enthusiastic about 
them because ‘So many food products are made out of it,’ 
‘So many ways of using them,’ ‘They vary the diet.’ Others 
qualifi ed their acceptance of soybeans in similar ways: ‘If 
there are more in different forms,’ ‘If put up in a way that 
we could use it,’ ‘would have to be fi xed up in lots of ways 
to be used often,’ ‘Depends on how much can be done with 
them.’ The negative comments indicated the same need, 
as the respondents objected to them because one ‘could 
use them only occasionally as the dry bean,’ or ‘There are 
enough beans in the American diet.’ The emphasis on their 
varied uses in the diet is also related to the conceptualization 
of the soybean. If merely regarded as another dried bean to 
be used as dried beans have been in the past, they will be 
given a place in our diets similar to that held by dried beans, 
which, as the respondents indicate, have limited usefulness. 
However, if conceptualized as fl our, as a dried bean, as a 
cereal, as a green vegetable, as a seed to be sprouted, etc., 
then they may be used in a variety of ways and places in 
which each of these other foodstuffs is used.
 “There is, however, some danger in over-emphasizing 
this point when fi rst introducing soybeans because of the 
unusually wide variety of uses for them and the fact that 
we are not accustomed to a food which is quite so versatile. 
Wheat and corn probably come closest to it, but wheat is 
thought of as ‘fl our,’ ‘bread,’ various kinds of cereals, etc., 
and corn is a ‘vegetable,’ a ‘fl our,’ etc. There is virtually 
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no foodstuff in this country which is used in the great 
variety of ways in which it is possible to use soybeans 
and their products, and it is quite doubtful that there will 
be as ready acceptance of the bean if it is presented in 
all of these possible ways as if it is presented in a few 
ways. Experimental work is needed to verify this point” 
(Continued). Address: Committee on Food Habits, National 
Research Council.

3122. Woodward, Patricia. 1943. Attitudes toward the 
use of soybeans as food (Continued–Document part IV). 
Washington, DC: Committee on Food Habits, National 
Research Council, National Academy of Sciences. 11 p. Oct. 
Mimeographed unpublished manuscript. [2 ref]
• Summary: (Continued): “10. The availability of soybeans 
was mentioned by a small number of respondents. 
Some said they were ‘easily grown,’ and ‘can be raised 
plentifully,’ while others questioned this, and thought 
they had possibilities for use ‘if we can grow enough,’ 
‘if available.’ The quantity available will of course be 
obvious to the person doing the marketing, and should be 
made clear in the information presented to the public about 
soybeans. However, since supplies reach some localities 
more slowly than others, it would also be a good precaution 
to explain that many of these products are being developed 
in large quantities for the fi rst time and that they may not 
be immediately available in all areas. Otherwise, if the 
housewife becomes interested in trying some of the products 
and is unable to obtain any at her grocery, she may assume 
that they will not be available and lose her interest in trying 
them.
 “11. The association with animal fodder is particularly 
strong in some sections of the country where the people have 
been more familiar with this particular use of soybeans. It 
does not always have negative connotations, however, as a 
few said they are ‘as good for humans as for stock.’ Others 
say they ‘think of it only as fodder,’ or ‘I’d think I was 
eating cattle food.’ It is obvious that introducing soybeans as 
the food which is used for cattle will not make it appeal to 
people as food for them.
 “The same is true of the use of soybeans as raw material 
for paints and plastics. A considerable number of people are 
familiar with their uses in industry in one way or another, 
and often the reaction to soybeans as food is negative 
because of this information, e.g., ‘like eating paint.’ Those 
who do not like the beans make such comments as ‘The 
place for them is in the steering wheel of a car.’ It scarcely 
needs be said that the publicity about these various industrial 
uses for soybeans should be separated from the publicity 
about them as a food. For even though people do not stop 
drinking milk when they learn that it can be used to make 
a cloth resembling wool, the reaction in the case of a food 
which is already as well accepted as milk is certain to be 
different from that to a new food which is fi rst known as a 

raw material for paints and plastics.
 “12. The patriotic motive was mentioned infrequently, 
chiefl y in ambivalent statements; people would be willing 
to use soybeans ‘if it will help the war effort.’ Some say 
‘We’ve got to use everything we can possibly make use of.’ 
However, too great an emphasis on patriotism alone would 
not be desirable. ‘American people don’t like to be told what 
to do,’ and ‘I’m not going to eat anything I don’t want to’ are 
examples of reactions. This attitude of resistance could very 
easily be aroused if the people thought they were being ‘told’ 
what to eat, an attitude which might develop easily if a new 
food is promoted too ambitiously with principally a patriotic 
appeal to eat it. Soybeans should rather be presented in such 
a way that the people understand the advantages of including 
soybeans in their diets and consequently wish to do so. 
The way in which patriotism might best be used is to relate 
‘being healthy’ to ‘being patriotic.’ Eating a good diet is one 
way to be healthy, and including soybeans in the diet is one 
way of getting enough protein in it.
 “B. Misconceptions
 “The interviews and essays contained a considerable 
variety of mistaken ideas about soybeans, the food value 
they contain, etc. None of the ideas was mentioned by 
many people, however, and they point chiefl y to the 
need for a comprehensive educational program centered 
around soybeans. A number of the respondents asked the 
interviewers for information. There is no doubt that people 
would be very interested in having detailed information 
about soybeans, the nutritional value they possess, the ways 
in which they differ from other beans, the ways in which 
they can be prepared and used, etc.
 “C. Summary
 “The following diagram (9) shows how the various 
attributes of soybeans may be related to each other. The 
central position is held by the way in which they are used; 
knowledge concerning this is essential if they are to be 
conceptualized by the housewife as “food for me and my 
family.” All the other characteristics are related to this one, 
and it is possible to start with any segment in the circle and 
proceed to all the others. It is very possible that certain of 
these appeals are stronger than others, and also that particular 
combinations are more effective, but this can only be 
determined experimentally.
 Note: A copy of this interesting typewritten document 
is located at the USDA National Agricultural Library 
(Beltsville, Maryland), call# 389 N2194. Address: 
Committee on Food Habits, National Research Council.

3123. Gobecia S.A. Industrial, Commercial. 1943. La soja 
[The soybean]. Revista de la Bolsa de Cereales (Buenos 
Aires, Argentina) 31(1623):26, 28-32. Nov. 6. [Spa]
• Summary: Continued: The proteins in soy fl our (Las 
proteinas de la harina de soja). The characteristics of soy 
protein. Carbohydrates. Amino acids. Vitamins in soybeans. 
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Minerals. Water content. Calories. Digestibility. Food 
benefi ts (Ventajas alimenticias. Soy fl our (Sanasoy, Sojarina, 
Soyfl or) has the following advantages from the nutritional 
point of view). The importance of adding soy fl our to the 
diet. How you can add soy fl our to foods. To be continued. 
Address: Buenos Aires, Argentina.

3124. Patrick, H.; Morgan, C.L. 1943. An unidentifi ed 
nutrient required for proper utilization of dl-alpha-tocopherol 
by the chick. Science 98(2550):434-35. Nov. 12. [3 ref]
• Summary: “This unrecognized nutrient is found in yeast 
and soybean phosphatides.” Address: Poultry Dep., Clemson 
Agricultural College, South Carolina.

3125. Gobecia S.A. Industrial, Commercial. 1943. La soja 
[The soybean]. Revista de la Bolsa de Cereales (Buenos 
Aires, Argentina) 31(1624):28-32. Nov. 13. [Spa]
• Summary: Note: This is the fourth in a four-part series. 
Contents: Introduction. Soy fl our (la harina de soja) in 
feeding animals. The nutritive value of soy fl our. Types of 
soy fl our (soybean meal). Beef cattle. Pigs. Sheep for wool. 
Poultry. Address: Buenos Aires, Argentina.

3126. Harris, Lorin E.; Work, S.H.; Henke, L.A. 1943. The 
utilization of urea and soybean oil meal nitrogen by steers. J. 
of Animal Science 2(4):328-35. Nov. [13 ref]
• Summary: “Recent experiments have proven that urea can 
make up a considerable portion of the protein requirements 
of ruminants.”
 “The apparent digestion coeffi cient of urea nitrogen 
when fed to 6 to 8 month old steers is 74 and that of soybean 
oil meal is 78. When corrected for the metabolic nitrogen in 
the feces, the values are 94 for each source of nitrogen.
 “The biological value of urea nitrogen when fed to 6 to 8 
month old steers is 34 and that of soybean oil meal nitrogen 
60 when fed at 12 to 14% protein equivalent levels. The poor 
utilization of the urea nitrogen probably means that it was 
fed above the maximum conversion to true protein by the 
microorganisms of the rumen.” Urea was determined by the 
urease method. Address: Dep. of Animal Husbandry, Univ. of 
Hawaii, Honolulu, Hawaii.

3127. Reid, Mary Elizabeth. 1943. Vitamin C loss from 
soybeans stored in cooked and fresh state. J. of Home 
Economics 35(9):587-88. Nov. [3 ref]
• Summary: In experiments with “immature Jogun 
soybeans,” the writer found evidence of greater loss of 
vitamin C (ascorbic acid) from beans stored in the cooked 
state than from those stored raw. A table shows that soon 
after harvesting, the soybeans contained 33-35 mg/100 gm 
of vitamin C. After storing the soybeans raw in a refrigerator 
at 50ºF, only 6% of the vitamin C was lost after 96 hours (4 
days). No loss in vitamin C content was found immediately 
after the soybeans were cooked in water for 25 minutes. 

But after the cooked beans were refrigerated at 50ºF, they 
lost vitamin C as follows: 26% after 19 hours, 41% after 72 
hours, and 44% after 96 hours. Address: National Inst. of 
Health, Washington, DC.

3128. Morse, W.J. 1943. Introducing the soybean. In: U.S. 
Food Distribution Administration, War Food Administration, 
ed. 1943. Soybeans and Soya Products. Program for Meeting 
of Interdepartmental Nutrition Coordinating Committee. 25 
p. See p. 1-2. Dec. 7. [1 ref]
• Summary: “The people of oriental countries, especially 
China, have much to teach the rest of the world in the matter 
of economy in the use of food products. For thousands of 
years the protein part of the diet of hundreds of millions of 
Chinese has been supplied or supplemented largely from 
soybean products. Fermented, the soybean yields all of 
their different sauces, which furnish the basic fl avoring 
of their foods; pressed, it gives oil for cooking; sprouted, 
it gives a fresh vegetable rich in vitamins; picked when 
green, it makes an excellent green vegetable; ground dry, 
it makes fl our; soaked, ground, and with water added, it 
provides milk; and the curdled milk furnishes the famous 
bean curd–the boneless meat of the Orient–used in the form 
of various cheeses and as a meat substitute. It has meant 
bread, meat, milk, cheese, and vegetables to these people, 
and has furnished what appears to be a well balanced diet at 
a relatively low cost. It is rapidly becoming one of the most 
valuable, if not the most valuable, of China’s gifts to the 
people of the Western World.”
 Note. This is the earliest English-language document 
seen (Dec. 2016) that uses the term “boneless meat of the 
Orient” refer to tofu.
 “Although the many and peculiar uses of the soybean 
have long been appreciated by the Chinese, it is only within 
comparatively recent years that the soybean has received 
much attention as a human food in either Europe or America. 
Strange to say, the fi rst published use of the soybean in 
the United States, other than for forage purposes, was as a 
coffee substitute by the Indiana Experiment Station in 1892 
[sic, 1894]. It was revealed that an Indiana farmer and his 
neighbors had been using the roasted beans for coffee for 
about 8 years. During the past two years, as many of you 
know, the soybean has been sold as ‘Coffee Berry”, and 
‘Coffee Plant’, and used extensively to blend with coffee.”
 “The soybean was fi rst used for food in America, 
beginning about 1910, as a fl our prepared chiefl y for 
infant foods and for persons requiring a food of low starch 
content” [diabetics]. At various times the soybean has 
attracted attention as an article of food, but it was not until 
World War I, when a cheap, and easily obtainable source of 
protein being sought, that the soybean was really considered 
seriously as an American food and the name soybean became 
fairly familiar. At that time the dry beans were prepared in 
many ways but owing to the time required for cooking, the 
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peculiar taste, and improper methods of processing, soybean 
products in general received a poor reception. In most of 
the oriental foods made from the soybeans, the disagreeable 
fl avor is avoided by the use of special edible varieties and 
also because of the nature of the products, the preparation of 
which, for the most part, involves some sort of fermentation, 
thus changing the fl avor entirely. During that period cooking 
tests were conducted with all the varieties and introductions 
then available, in an attempt to fi nd varieties lacking the 
unpleasant beany taste and which would cook quickly. Only 
two edible types–the Hahto and Easycook–were found in our 
500 varieties and these had rather limited soil and climatic 
adaptations. For a brief period these varieties became popular 
in the green and dry stages but food habits are diffi cult to 
change, as is revealed in the history of the introduction of 
the potato, tomato and other foods now generally used. Most 
people have thought of the soybean primarily as a stock feed, 
a crop, to turn under for enriching the soil, or processing for 
oil and oil meal. Prejudice, custom, and ignorance of foods 
and food values have much to do in the retarded progress in 
the utilization of the soybean as food. In 1925 the American 
Soybean Association held its annual meeting in Washington 
[DC] and in the exhibit of products, the only articles of food 
shown were canned baked soybeans, diabetic and infant 
foods, soy sauce, and health soy fl our. At the present time 
more than 50 different foods made wholly or in part from 
soybeans by about 200 manufacturers are on the market.
 “The importance of the soybean as an economical and 
valuable source of food in the human diet is becoming more 
generally recognized by the average American citizen. The 
rapid increase in the production of soybeans in the United 
States during the past decade has caused an expanding 
interest in the nutritional value of the soybean and in its 
possibilities as a food. Extensive nutritional studies made 
during recent years by industry, State experiment stations, 
and the Department of Agriculture have revealed the unique 
dietary value of the soybean and its products, and have had 
much to do with the rapid and growing popularity of the 
soybean as a food.
 “The introduction of vegetable varieties of soybeans, 
which are now available in all sections of the soybean 
growing region is doing much to overcome earlier prejudices 
against the use of dry soybeans. This type of soybean has 
also become quite popular as green shelled beans used in 
the same manner as green peas or lima beans. During the 
past season vegetable soybeans were grown extensively in 
victory gardens, and several commercial concerns canned 
large packs of the green shelled beans in a similar manner to 
green peas. Vegetable soybeans led the list of new vegetables 
planted in the rural gardens in 1942 in South Carolina. 
Approximately 2000 home demonstration club women in 
44 of the 46 counties in South Carolina planted them in 
the vegetable garden for the fi rst time. In the winter and 
spring of 1943, 10,000 one-pound packages of dry vegetable 

soybeans were sold throughout South Carolina.
 “The soybean through the past few years’ has risen from 
an emergency crop to one of major importance, having won 
its way to its present recognition as a valuable aid to food 
farming, a commercial worth while crop, a useful nutritious 
human food, a source of raw material for numerous vital 
industrial products, and as a highly essential factor in the 
present international emergency program. It has been stated 
that the real problem with respect to the post-war food of 
the world population lies in marshalling the agricultural 
resources of the world and the proper distribution of foods 
based on human needs. The comparatively low cost of 
soybean food products makes them an ideal source of high 
quality protein. An adequate supply of protein at reasonable 
cost will be an important point in the post-war feeding of 
low-income groups in our own country. It will be doubly 
important in the problems presented by the people to be fed 
abroad.
 “The soybean is very much in our news these days 
and it is said, seemingly with truth, that the country 
growing soybeans provides food for its people, its cattle, 
and its guns.” Address: Bureau of Plant Industry, Soils, 
and Agricultural Engineering, Agricultural Research 
Administration, USDA, Washington, DC.

3129. Payne, Donald S. 1943. The story of soya products. 
In: U.S. Food Distribution Administration, War Food 
Administration, ed. 1943. Soybeans and Soya Products. 
Program for Meeting of Interdepartmental Nutrition 
Coordinating Committee. 25 p. See p. 8-19. Dec. 7. [5 ref]
• Summary: Contents: Introduction. Production and 
distribution. Soya fl our and grits on the retail market. Soya in 
mixed foods. Information activity. Reference list of some of 
the materials available on soya products: Recipes and recipe 
leafl ets, speeches, other (pamphlets, book chapter).
 Soya fl our and grits on the retail market include the 
following: A.E. Staley Manufacturing Co. of Decatur, 
Illinois, opened test markets early in June 1943 with 1- and 3 
pound packages of Stoy, a low-fat expeller type of soya fl our. 
Results were good. Complete national distribution of this 
product is expected by 1 March 1944.
 At least two other large processor-distributors have 
also started on campaigns for nation-wide distribution. 
The Archer-Daniels-Midland Company has initiated the 
distribution of Viva Soy, a low-fat extraction-process type 
fl our. The Glidden Company, Cleveland, Ohio, through 
Durkee Famous Foods, has recently introduced into test 
markets Durkee’s Soya Bits (a low-fat expeller-type grit) and 
Durkee’s Soyarich (a full-fat soya fl our).
 Other processor-distributors are The Central Soya 
Company, Decatur, Indiana, distributing Me-T-Soy, an 
extraction-type grit, and The Soya Corporation of America, 
introducing both a full-fat type fl our and grit on the East 
Coast.
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 “Closely following the lead of these processor-
distributors, private-label brand grocery houses started to 
package these products for retail distribution at popular 
prices. These have been very widely distributed. These are 
now packaged by G.L.F. Farm Products, Inc., Ithaca, New 
York, a 2-pound package of full-fat type soya fl our and 
a 2-pound package of a toasted soya fl ake of the low-fat 
expeller-type.
 The Vee-Bee Company of Chicago, Illinois, with 
its Vee-Bee brand soya fl our and soya grits, and the P.D. 
Ridenour Company, Chicago, Illinois, with its Little Major 
brand soy fl our of the low-fat extraction type, have both 
attained distribution of 1-pound packages through jobbers in 
36 of the 48 states. “The H.D. Lee Company is distributing 
the Lee Brand soy fl our and soya grits in 1-pound packages 
throughout Kansas, Oklahoma, Colorado, southern Nebraska, 
Arkansas, and Missouri.
 “The Battle Creek Food Company, Battle Creek, 
Michigan, and The Walker Company, Chicago, Illinois, 
continue to market retail packages of full-fat soya fl our in 
specialty stores throughout the Nation...
 “In addition to those retail distributors, the following 
manufacturers sell [soy] four and grits in wholesale 
quantities to food manufacturers, restaurants, and 
institutions.” Allied Mills, Inc. (Chicago, Illinois), Archer-
Daniels-Midland Company (Minneapolis, Minnesota), 
Central Soya Company, Inc. (Fort Wayne, Indiana), 
Commander-Larabee Milling Company (Minneapolis, 
Minnesota), The Glidden Company (Chicago, Illinois), 
Procter & Gamble Company (Ivorydale, Ohio), Shellabarger 
Grain Company (Decatur, Illinois), Soya Corporation of 
America (Hagerstown, Maryland), Soya Products Company 
(New York, New York), Spencer Kellogg and Sons, Inc. 
(Decatur, Illinois), A.E. Staley Manufacturing Co. (Decatur, 
Illinois), Swift & Company (Champaign, Illinois).
 Under “Soya in Mixed Foods” many companies that 
make foods such as pancake mixes, breakfast cereals, pasta, 
breads, crackers and cookies, candy bars, muffi n mixes, 
dry soup mixes, etc. are listed, along with the brand name 
of the product and the area of distribution. “To mention a 
few others. The Atlantic Macaroni Company, New York 
City, the Mission Macaroni Company and the Golden 
Grain macaroni Company, both of Seattle, Washington, and 
Trafi canti Brothers, Chicago, Illinois, also manufacture for 
local distribution a variety of products containing soya fl our 
in amounts ranging from 10 to 15 percent.” Soya products 
are used in only about 1% of frankfurters or sausages. 
“Roasted salted soybeans are about as common now as salted 
peanuts, but not many people realize that soya fl our and grits 
are at present universally used in chocolate bars and any 
other candy. For further information on these uses I might 
refer you to the Curtis Candy Co., Chicago, Ill., or the Clark 
Candy Co., Pittsburgh, Pennsylvania...
 “A large number of dry soup mix manufacturers are 

experimenting with soya fl our and preparing products for 
domestic distribution. Soya fl our and grits are now and 
will continue to be used extensively in foods prepared for 
lend-lease and relief feeding. Pea-soya soup, spinach-soya 
soup, cheese-soya sauce, oat-soya cereal, whole wheat-soya 
cereal, wheat-soya-egg macaroni and vegetable-cereal-soya 
stew mixes are being purchased in appreciable quantities... 
Pork-soya sausage links have been purchased in tremendous 
quantities under lend-lease...
 “Nine coast-to-coast radio shows have featured the news 
of soya food products since June 1943. Over 15 prepared 
radio scripts and stories featuring soya have been distributed 
since May 1943.” Address: Chief, Soya Products Section, 
Grain Products Branch, Food Distribution Administration, 
War Food Administration.

3130. Sherman, H.C. 1943. Soybeans and their products as 
human food. In: U.S. Food Distribution Administration, War 
Food Administration, ed. 1943. Soybeans and Soya Products. 
Program for Meeting of Interdepartmental Nutrition 
Coordinating Committee. 25 p. See p. 3-5. Dec. 7.
• Summary: “Now that we are beginning to realize the 
importance of what China contributed to human progress in 
the development of the soybean–a lesson that our enemies 
learned from our Ally so much sooner than we did!–we 
fi nd this one food coming onto the stage in three distinct 
characters: Fresh, dried, and milled.
 “Gathered from the garden while the seed is still soft, 
the soybean constitutes a new green vegetable, analogous to 
the fresh lima bean, but with a fl avor of its own which should 
make it not a substitute for any other vegetable but rather an 
interesting addition to the foods that the home garden can 
furnish. (So shall we enlarge the Victory garden for this new 
home crop?).’
 “Secondly: When allowed to mature, the soybean 
becomes a new and different dry bean, richer in protein and 
fat than are our hitherto familiar dried beans and peas; and 
thus especially well fi tted to become the ‘main dish’ of a 
luncheon or dinner. And from now on it should be a point of 
pride and patriotism to plan meals in such ways as to make 
fuller use of what our agricultural economists have wisely 
named direct food crops,–crops that are brought from the 
land directly into human consumption without paying the 
price of feeding to such animals as yield us food only by 
slaughter. This is a forward step in the use of our growing 
scientifi c knowledge and not an ‘ism’ of any kind.
 “And thirdly: With our national acreage of soybeans 
now in eight fi gures, this crop suddenly becomes an 
important American source of such milled products as soya 
fl our and soya grits. Then, too, the soya fl our available at any 
given time and place may be full-fat, or defatted, or the retail 
grocer may be able to offer the consumer a choice between 
the two. This will depend upon the urgency of the demand 
for soybean oil as a separate commodity, the size of the 
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soybean crop, and the regional availability of the mills for 
pressing the oil from the beans.
 “Fats are important for military uses. Also in wartime 
it may be diffi cult to provide materials and manpower to 
build and operate special mills for pressing the fatty oil 
from the soybeans grown in different parts of the country. 
So instruction in the use of soya fl our should proceed on the 
basis of an intelligent willingness of the homemaker to use 
the full-fat or the defatted form or each in turn, according to 
what the fortunes of war make available to her retail grocer.
 “I leave it to others to discuss the culinary differences 
that the higher and lower fat content makes; and the many 
ways in which soya fl our and grits can be utilized: In 
‘conservative’ ways which can extend a meat loaf or enrich 
a loaf of bread without appreciable change of fl avor or 
texture, and in more ‘progressive’ ways to produce things 
recognizably new.
 “Assets of the Soybean in General: Our National 
awakening to the importance of the soybean does much both 
to make and to mark a new era of closer interweaving of the 
viewpoints and subject matters of agricultural economics and 
human nutrition than there has ever been before.
 “Like other legumes, the soybean improves the 
fertility of the soil by gathering nitrogen from the air and 
converting it into protein for itself and us, and other nitrogen 
compounds for succeeding crops. So superior in this respect 
is the soybean that we fi nd it to contain about twice as much 
protein as our other beans and peas. And we fi nd further 
that the protein of the soybean is of exceptionally high 
nutritional effi ciency both by itself and as a supplement 
and complement to the proteins of bread and other cereal 
products. Dr. Jones of our Bureau has shown this clearly and 
defi nitely in growth experiments on relatively simple food 
mixtures, and experiments are now being started to study the 
relationship, in a more comprehensive range of dietaries and 
both to extend the feeding trials to human subjects and to 
longer segments of the life-cycles of experimental animals.
 “Calcium and ribofl avin are now the most critical 
points in the adequacy of American dietaries and at both 
these points we again fi nd the soybean standing above the 
beans and peas which we have hitherto been accustomed to 
use, and still more distinctly above the cereals. In thiamine 
content also the soybean and its products rank well above the 
corresponding products of the cereal grains.
 “Thus in several important respects (protein, calcium, 
ribofl avin, thiamine) the soybean is outstandingly qualifi ed 
as a direct food crop to improve American dietaries; while 
at the same time conserving the Nation’s food-production 
resources.
 “The more use we make of the soybean, in any or all of 
its forms, as a human food, the better situated we shall be as 
regards the adequacy of our food supply for needs both at 
home or abroad.
 “Furthermore, in proportion as we build a consumer 

market for defatted soya fl our or soya grits, the 
corresponding soybean oil goes to meet the Nation’s need 
for fat, and thus makes possible a better conservation of our 
grain crops by moderating the grain-feeding of meat animals.
 “And so by a slight and easy adjustment of or within 
our dietary pattern we can increase our stockpiles of food 
awaiting shipment–thus encouraging our Allies, convincing 
our enemies, and very materially helping the earlier winning 
of the war.
 “And, in addition, the solidarity of the United 
Nations and the prospects of an enduring world peace will 
undoubtedly be strengthened by any sincere (even if only 
slight) adjustment of our food habits toward fuller use of 
direct food crops and less self-indulgent use of foods which 
are inherently extravagant of resources to produce.
 “Let our National food habits be such as are consistent 
with our professed policy of making common cause with our 
neighbors of the United Nations.
 “An open-minded and resourceful use of the soybean 
as human food in the United States–in the light of scientifi c 
knowledge and in the spirit of a sincere willingness to 
make common cause with other peoples in the interest of 
good lives for all–such use of this new resource can help 
materially to win the war, and can help morally to build an 
enduring peace.”
 Note 1. This is the earliest document seen (Jan. 2019) 
that uses the word “defatted” in connection with soy fl our, or 
that contains the term “defatted soya fl our.”
 Note 2. A famous nutritionist, Dr. Henry C. Sherman, 
sounds quite like a vegetarian. He was professor of food 
chemistry at Columbia University in New York City. He was 
the author four major books including Chemistry of Food 
and Nutrition, a widely-admired book of which 8 editions 
were published between 1911 and 1952. And in 1933 he won 
the prestigious American Institute of Chemists Gold Medal. 
Address: Chief, Bureau of Human Nutrition and Home 
Economics, USDA.

3131. Barnes, Richard H.; Maack, Jean E. 1943. Review of 
the literature on the nutritive value of soybeans. Minneapolis, 
MN: Hormel Institute of the University of Minnesota. 63 p. 
Dec. No index. 22 cm. [224 ref]
• Summary: Contents: Introduction. Protein: Composition, 
nutritive value (methods, nutritive value of soybean protein 
for rats, of supplemented soybean protein, of soybean protein 
for swine, for ruminants, for chickens, for man). Lipids and 
carbohydrates: Chemical composition of lipids, nutritive 
value of lipids, carbohydrates. Minerals. Vitamins. Summary. 
Appendix. Acknowledgments. Address: Hormel Inst., Univ. 
of Minnesota, Minneapolis, MN.

3132. Brewster, Clara M. 1943. The soya bean–A four star 
food. Diet Digest (Beverly Hills, California) No. 18. p. 32-
34. [1 ref]
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• Summary: This is a reprint of an article with the same 
author and title fi rst published in Aug. 1936 another Hauser 
magazine: Horizon (Tempo Books, New York City) 1(3):9, 
26-27.

3133. Drown, Marion Julia. 1943. Soybeans and soybean 
products as food. USDA Miscellaneous Publication No. 534. 
14 p. Dec. [1 ref]
• Summary: Contents: Introduction. Nutritive value of 
soybeans: Why soybean protein is important, minerals 
and vitamins of soybeans, the fat of soybeans–soybean 
oil. Recent increase in soybean production [in the USA]. 
Soybean products: Soya fl our, soya grits, fl akes and meats, 
soya with sausage and in soup. Soybeans as a green or dried 
vegetable: Varieties, growing and harvesting, preparation and 
cooking. Soybean “milk.” Soybean curd. Soybean sprouts. 
(Note: A description is given of how to make the three 
previous foods at home.) Other edible soybean products (Soy 
sauce, Worcestershire sauce, soya crackers and breakfast 
foods, a coffee substitute, and salted soys [soynuts]).
 “In 1942 nearly 210 million bushels of soybeans were 
produced on about 11 million acres [yield = 19.1 bushels/
acre]. If the 4.6 million acres on which soybean plants were 
grown for forage and other purposes are added to this fi gure, 
only fi ve other crops–corn wheat, hay, oats, and cotton–
occupied more land in the United States in that year. These 
fi gures contrast strikingly with those of 1924, when less than 
5 million bushels of soybeans were harvested from 448,000 
acres” [yield = 11.16 bushels/acre]. Figure 1 shows soybean 
production in the USA (in million bushels) from 1924 to 
1942. The rapid increase in production began in 1934. In 
1942 production doubled as a result of wartime needs.
 “Soybean meats are split or coarsely ground soybeans, 
dehulled and debittered. They are chiefl y used in place of 
roasted peanuts in confectionery and baked goods, but they 
can also be cooked and eaten like navy beans.
 Vegetable soybeans make an excellent Victory Garden 
crop. “The most suitable varieties for green shelled or dried 
beans have straw-yellow or olive-yellow seeds that cook 
easily and have a mild fl avor.” A table (p. 8) shows: “Some 
of the desirable garden varieties for green and dried beans, 
classifi ed as to their length of growing season” (from Morse 
& Stuart, Nov. 1943). State experiment stations can usually 
supply information about the “seeds of vegetable varieties 
of soybeans... Many State experiment stations furnish pure 
cultures of soybean bacteria at cost, and commercial seed 
fi rms also sell them” (p. 9).
 “When soybeans follow corn on fertile land, they should 
produce a good crop without direct application of fertilizers. 
The use of fertilizers, however, is recommended on sandy 
soils or soils of low fertility, the best results being obtained 
with stable manure or superphosphate and muriate of potash. 
Wood ashes may be used if the potash is not available.”
 Note: This is the earliest English-language document 

seen (May 2005) that uses the word “debittered” (or 
“debitter,” “debitters,” or “debittering”) in connection with 
fl avor problems in soybeans. Most early documents that 
used the term were written in German. Address: Associate 
editor, Bureau of Plant Industry, Soils, and Agricultural 
Engineering.

3134. Halden, W.; Fleischanderl, J. 1943. Zur biologischen 
Bewertung von Sojaprodukten. 1. Mitteilung: Ueber 
Sojakeimung [Biological evaluation of soybean products. 
1. Communication: On soybean sprouting]. Zeitschrift fuer 
Lebensmittel-Untersuchung und -Forschung 86:403-19. 
Nov/Dec. [33 ref. Ger]
Address: Medizinisch-chemischen Institut der Universitaet 
Graz [capital of Styria, Austria].

3135. Product Name:  Durum and Soy Macaroni, Spaghetti, 
Noodles, Soy Flour (Full-Fat), Meatless Food, Specialty 
prepared Soybeans, Soya Sauce, and Diabetic Cookies.
Manufacturer’s Name:  H.W. Walker Co.
Manufacturer’s Address:  918 Armitage Ave., Chicago, 
Illinois.
Date of Introduction:  1943 December.
How Stored:  Shelf stable.
New Product–Documentation:  D.S. Payne. 1943. The 
story of soya products. Dec. p. 12-14. “... and The Walker 
Company, Chicago, Illinois, continue to market retail 
packages of full-fat soya fl our in specialty stores throughout 
the Nation.”
 USDA War Food Administration, Food Distribution 
Administration. Grain Products Branch. 1943. Dec. “Soya 
products distribution.” p. 5. H.W. Walker Co., 918 Armitage 
Ave., Chicago, Illinois, sells Durum and Soy Macaroni, 
Spaghetti, Noodles, Soy Flour, Meatless Food, Specialty 
prepared Soybeans, Soya Sauce, and Diabetic Cookies. 
“Distribution in Health and Department Stores.”

3136. Jensen, James L.; Hickman, K.C.D.; Harris, P.L. 
1943. Effect of tocopherols and soybean phosphatides 
on utilization of carotene. Proceedings of the Society for 
Experimental Biology and Medicine 54(3):294-96. Dec. [3 
ref]
• Summary: The vitamin-A enhancing property of crude 
soybean phosphatides is due principally to the tocopherols 
present in these phosphatides. Address: Laboratories, 
Distillation Products, Inc., Rochester, New York.

3137. Kuiken, K.A.; Norman, W.H.; Lyman, C.M.; Hale, F.; 
Blotter, L. 1943. The microbiological determination of amino 
acids. I. Valine, leucine, and isoleucine. J. of Biological 
Chemistry 151(2):615-26. Dec. [9 ref]
• Summary: Lactobacillus arabinosus was used to determine 
the content of these three amino acids in various foodstuffs, 
including “soy bean meal,” peanut meal, cottonseed meal, 
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and wheat. Tomato juice appears to contain an unknown 
growth-stimulating factor for this microorganism. Address: 
Texas Agric. Exp. Station, Agricultural and Mechanical 
College of Texas, College Station.

3138. Leaming, Betty G. 1943. Soya products–Availability, 
nutritional values, and utilization. J. of the American Dietetic 
Association 19(12):824-27. Dec. [9 ref]
• Summary: At least 300 million lb of basic soya products 
are available this year for use in homes and institutions. 
The main ones are soya fl our, fl akes, and grits. “Soya 
will materially aid the war feeding program here and 
abroad.” Address: Assoc. Technologist, Food Distribution 
Administration.

3139. Matagrin, Am. 1943. La cellulose des tiges et cosses 
de soya: Méthodes pratiques d’extraction et purifi cation. 
Première partie [The cellulose of stalks and husks of soybean 
plants: Practical methods for extraction and purifi cation. I.]. 
Revue Internationale du Soja 3(21):152-58. Nov/Dec. [Fre]
• Summary: In this 2-part article, fi ve processes are 
compared: Soda, sulfate, lime, bisulfi te, and chlorine. The 
chlorine process has numerous advantages. Address: France.

3140. Milner, Max; Warshowsky, B.; Tervet, I.W.; Geddes, 
W.F. 1943. The viability, chemical composition and internal 
microfl ora of frost damaged soybeans. Oil and Soap 
20(12):265-68. Dec. [14 ref]
• Summary: Unseasonable early frosts in Sept. 1942, 
followed by warm dry weather in the northern Corn Belt, 
led to many immature and frost-damaged beans reaching 
the market. The damaged seeds were characterized by a 
marked decrease in viability and by increases in phosphate 
acidity, amino-acid acidity, nonprotein nitrogen, reducing 
sugars, and in the internal aerobic microfl oral content of 
the seeds. Address: Divs. of Agricultural Biochemistry and 
Plant Pathology, Minnesota Agric. Exp. Station, St. Paul, 
Minnesota.

3141. Shouer, Louella G. 1943. About sprout soybeans. 
Ladies’ Home Journal 60(12):116. Dec. *

3142. Stanek, May. 1943. Soybeans as a food. University of 
Nebraska Agricultural College, Extension Service, Extension 
Circular No. 9963. 12 p. Dec.
• Summary: Contents: Food value of soybeans. How to use 
green soybeans. Dry soybeans. Soybean sprouts. Soybean 
fl our and grits. Preservation of soybeans. Suggestions for 
use of soybeans: Dry soybeans, salted soybeans, soybean 
sprouts, soybean fl our. Other uses of soybeans.
 “Soybeans are a new food to most Nebraska people. 
Soy fl our, cereals, fl akes, grits, and canned, immature beans 
may be purchased on the market. Because there is a growing 
interest in soybeans, many homemakers are trying to raise 

them. Both the edible and the fi eld varieties may be grown to 
a limited extent in gardens over the state.
 “In wartime, less prepared and processed food is 
available. Nebraska families can help the situation by 
producing soy beans which contain many food nutrients.” 
Soybeans are easy to sprout during the cool months, but the 
summer brings diffi culty because of molds.
 Contains 14 recipes. Address: Lincoln, Nebraska.

3143. Stare, Fredrick J.; Thorn, George W. 1943. Some 
medical aspects of protein foods. American J. of Public 
Health 33(12):1444-50. Dec. [6 ref]
• Summary: The author states on p. 1449 of this wartime 
article: “As long as this country has access to a plentiful 
supply of calories, and a variety of whole-grain cereals 
and legumes, it is most unlikely that impairment of health 
from protein defi ciency will ever occur... Lumberjacks may 
demand plenty of red meat to get timber cut, but that demand 
rests on habit and not on a nutritional or medical basis.”
 There are protein foods that could be made available in 
this country and other countries, “protein foods which are 
superior not only in protein but in other essential nutrients. 
We refer specifi cally to wheat germ, corn germ, yeasts, dried 
legumes, and various products which can be made from 
peanuts and soybeans.” Address: Schools of Public Health 
and Medicine, Harvard Univ., Cambridge; Medical Service, 
Peter Bent Brigham Hospital, Boston. Both: Massachusetts.

3144. U.S. Food Distribution Administration, War Food 
Administration. 1943. Soybeans and soya products: Program 
for meeting of Interdepartmental Nutrition Coordinating 
Committee. Washington, DC. 25 p. Dec. 7. [10 ref]
• Summary: Contents: Purpose of the meeting, by M.L. 
Wilson. Introducing the soybean, by W.J. Morse. Soybeans 
and their products as human food, by H.C. Sherman. 
Availability of soybeans and soya products for civilians, 
by Norman L. Gold. Shall we plant soybeans in the victory 
garden?, by H.W. Hochbaum. The story of soya products, 
by Donald S. Payne. Information program on soybeans and 
soya products, by Keith Himebaugh. Preparation of soybeans 
and soya products in the home, by Mary E. Kirkpatrick. 
Discussion.
 The meeting ended with a “luncheon featuring soya 
products, served by the cafeteria of the Department of 
Agriculture in Room 6962, 12:00 to 1:00 for members of the 
group holding reservations.” Address: Washington, DC.

3145. Veth, Johanna. 1943. Le Soya et la vitamine D [The 
soybean and vitamin D]. Revue Internationale du Soja 
3(21):159-60. Nov/Dec. [9 ref. Fre]
• Summary: Vitamin D regulates the metabolism of calcium 
and phosphorus, two minerals essential for human growth. A 
lack of vitamin D gives rickets. Address: Netherlands.
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3146. Emmerie, A.; Engel, C. 1943. [The tocopherol 
(vitamin E) content of foods and its chemical determination]. 
Zeitschrift fuer Vitaminforschung 13:259. [Ger]*
• Summary: Refi ned soybean oil was found to contain 120 
mg/100 gm of total tocopherols. This fi gure is about 50% 
higher than that found by other researchers.

3147. Hoagland, Chas. L. 1943. Conferences on therapy: 
Modern treatment of cirrhosis of the liver and hepatic 
insuffi ciency. New York State J. of Medicine 43:1041. *
• Summary: After a brief introduction by Dr. John E. 
Deitrick, Dr. C.L. Hoagland, Rockefeller Hospital, was asked 
to give his ideas concerning the treatment of cirrhosis.
 Dr. Hoagland briefl y discussed the role of nutrition in 
the production of human cirrhosis of the liver. He referred 
to the relation between chronic alcoholism and vitamin 
defi ciency and the rapidly growing evidence provided by 
animal experiments that cirrhosis can be produced by diets 
low in protective catalysts. Dr. Hoagland said that, while 
physicians previously gave this disease a fatal prognosis 
once ascites had appeared, considerable progress has been 
made by the present methods.
 As an example, he presented a case of a 48 year old 
woman who entered the Rockefeller Institute Hospital 
clinic with massive ascites and jaundice. She was put on a 
diet of approximately 350 gm of carbohydrates, 130 gm of 
protein and 60 gm of fat. Daily she was given 25,000 units 
of vitamin A, 5,000 units of vitamin D, 100 mg. of vitamin 
C, 5 mg. of vitamin B1, 2 mg. of ribofl avin, 1 mg. of vitamin 
B, 50 mg. of nicotinic acid, 1 mg. of pantothenic acid, and 
suffi cient soybean lecithin to provide about 0.3 gm. of 
choline daily (Footnote: Equivalent to 4 Lexo Wafers per 
day–American Lecithin Co., Inc.). Later on she received 5 
cc of crude liver extract, daily administered intramuscularly 
for one week, which was reduced to 5 cc three times 
weekly and fi nally twice weekly. After two paracenteses 
had been performed, the woman improved dramatically and 
from October 15, 1941 to January 15, 1942, on which the 
woman was released from the hospital, no further ascites or 
demonstrable edema appeared.
 The laboratory data offers further evidence of 
improvement. The erythrocyte count rose from 2 million 
to 3.1 million, the hemoglobin rose from 40 percent to 65 
percent; the blood serum albumin rose from 0.9 gm. to 2.8 
gm.; plasma vitamin A rose from 15 I.U. per 100 cc to 70 
I.U.; the initial icterus index of 18 fell to 8 on discharge. No 
icterus could be observed clinically.
 Dr. Hoagland then proceeded to a discussion of his 
diet. As for the protein, he refers especially to the work of 
Whipple and his associates and animal experiments which 
have shown that a high casein diet was benefi cial in this 
condition. Dr. Hoagland explained the effect of the high 
protein diet on the basis of the high content of methionine, 
essential for the formation of choline.

 The lipotropic effect of choline is well known. The fact 
that cystine is also helpful in preventing dietary cirrhosis 
is interesting because it has been shown that the protective 
effects of choline and methionine on cirrhosis could be 
reversed by large amounts of cystine.
 As for the rationale for a low fat diet, Dr. Hoagland 
referred to the work of Connor and the fact that the 
protective effect of choline and methionine in animal 
cirrhosis can be prevented entirely by increasing the fat 
intake.
 As for the administration of large amounts of B 
complex, it is assumed that faulty metabolism of these 
substances may occur in the diseased liver and McCollum, 
Gyorgy, and others, have shown that some protection against 
experimental cirrhosis is afforded by increasing the B 
complex intake in animals.
 As for the need for vitamin A and K, evidence has been 
found that the metabolism of these vitamins is disturbed in 
cases of liver diseases.
 Concerning the rationale of liver extract therapy, it 
is indicated on the basis of a replacement adjuvant. The 
evidence for the effi cacy of liver extract is not yet complete.
 In the following discussion, Dr. Hoagland was 
questioned as to whether this treatment produced an actual 
regeneration of the liver or whether it simply arrested the 
changes which are under way. While Dr. Hoagland believes 
that this replacement regimen does not reverse the hepatic 
process but only arrests it, other experiments suggested that 
there may possibly be some regeneration. Dr. Hoagland 
also mentioned the need for vitamin D because many of 
these cases show a marked decalcifi cation of the bones. Dr. 
Hoagland also suggested that these patients be given large 
amounts of bile salt.
 Being questioned about the availability of choline, 
lecithin and methionine, Dr. Hoagland mentioned that, while 
methionine is prohibitively expensive, soybean lecithin has 
been found the most economical and best way to provide 
choline. This soybean lecithin may be obtained from the 
American Lecithin Company and is put up in cookies which 
some patients like very much.
 Dr. Janet Travell, at the conclusion of the meeting, 
gave the following summary: “Recent clinical studies 
yield evidence that cirrhosis of the liver is the result of a 
nutritional defi ciency, and, furthermore, that the pathologic 
changes occurring in this condition can be reversed–or at 
least arrested–by replacement therapy. Thus, even in the 
patient with advanced cirrhosis and massive ascites, the 
outlook is no longer hopeless. Disappearance of ascites, 
pretibial edema, and jaundice, and the restoration of various 
objective fi ndings to normal, or to approximately normal 
values, have been observed in such patients when they are 
placed on a suitable dietary regimen. Under these conditions, 
the blood serum albumin rises to about 3 gm per 100 cc, 
the blood vitamin A and fi brinogen, the number of red 
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blood cells, and the concentration of hemoglobin increase 
appreciably; the icteric index falls; and liver function tests 
may show some improvement.
 The modern therapeutic regimen includes a high 
caloric, low fat, high protein, and high carbohydrate diet, 
supplements of vitamins A, C, D, and members of the 
B-complex, choline (as soybean lecithin), and the parenteral 
administration of a crude liver extract. The injection of the 
liver extract apparently accelerates recovery, although it is 
not clear precisely what role it plays.
 Many of the effects of the high protein diet are 
explainable on the basis of the increased intake of 
methionine which makes methyl groups available for the 
formation of choline. Animal experiments indicate that both 
methionine and choline exert a protective action on the liver 
which may be antagonized by fat supplements.
 Many problems as to the effects of the various factors 
included in this dietary regimen still remain unsolved. For 
instance, a prohibition against a high protein diet in cirrhosis 
existed for many years because animal experiments showed 
that such a diet markedly inhibits regeneration of the liver 
after partial hepatectomy.
 It remains an open question whether, after the active 
process of liver destruction is arrested, the high protein 
diet may not still continue to interfere with its regeneration 
(Abstract by American Lecithin Corp.).

3148. Light, R.F.; Frey, Charles N. 1943. The nutritive value 
of white and whole wheat breads. Cereal Chemistry 20:645-
60. *
• Summary: “White bread of high nutritional value is 
produced when supplemented with natural food products 
such as dry yeast or dry milk, which will contribute an 
adequate amount of lysine. One may also make use of low-
fat soy fl our to replace part of the white fl our, since soy fl our 
contains about 2.4% * lysine.”
 * The lysine content of soy fl our protein is 5.8% as 
given by Block and Bolling, Nutrition Abstracts and Reviews 
16:249-278 (1946-7).

3149. Cooper, Lenna F.; Barber, Edith M.; Mitchell, Helen 
S. 1943. Nutrition in health and disease. 9th ed. revised. 
Philadelphia, Montreal, London: J.B. Lippincott Co. xvi + 
709 p. Illust. (99 + 7 color plates). Index. 21 cm.
• Summary: This edition goes to press during the early 
months of food rationing by the Food Administration 
during World War II. Soy is mentioned on pages 375, 456, 
533-34, 654-55, 669, 686 and 687. And soy is mentioned 
in the Index–but on only pages 375 and 456. There are no 
references at the end of each chapter, however, there are 
many, many references throughout the book (at the bottom 
of pages). I did include the two-page listing of “Reference 
Books and Scientifi c Journals” toward the end of the book on 
p. 686-687. I did not page through the book (page-by-page) 

to count all of the references at the bottom of pages. Address: 
1. B.S., M.A., M.H.E., Chief, Dep. of Nutrition, Montefi ore 
Hospital, New York City; Formerly Food Director, Univ. 
of Michigan; Dean of School of Home Economics, Battle 
Creek College; Supervising Dietitian, U.S Army 1918-1919; 
President, American Dietetic Association, 1937-1938.

3150. Edwards, Irvin F. 1943. The laxative nature of soybean 
oilmeal in rations for fattening cattle. PhD thesis, University 
of Illinois at Urbana-Champaign. 87 p. In: Doctoral 
Dissertations Accepted by American Universities, 1943. *
Address: Univ. of Illinois at Urbana-Champaign.

3151. Everson, Gladys June. 1943. Studies on the nutritive 
value of soybean protein. PhD thesis, University of 
Wisconsin–Madison. In: Doctoral Dissertations Accepted by 
American Universities, 1943. *
Address: Univ. of Wisconsin–Madison.

3152. Foa, Carlo. 1943. Feijao soja na alimentacao do 
homem e do gado [The soybean in the feeding of men and of 
cattle]. Brazil. [Por]*

3153. General Mills, Inc. 1943. Your share–How to prepare 
appetizing, healthful meals with foods available today: 52 
menus, 226 recipes, 369 hints on food buying, preparation, 
meal planning, and serving. Minneapolis, Minnesota. 48 p. 
Illust. Index. 21 cm.
• Summary: This booklet, with a red, white, and blue cover, 
developed during World War II, has a foreword by Betty 
Crocker (with her signature and color portrait) and the Home 
Service Staff of General Mills. Some foods (such as meat) 
are rationed and the U.S. government has established a 
system of “ration points.” In the section on meats is a recipe 
for “Nutburgers (meatless)” (with pecans, p. 7).
 In the section titled “Cultivating dried peas and beans” 
(p. 21) is the following poem: “Are you looking for proteins 
with point value low? / If so, the legumes you’ll enjoy. / 
All the Navy Beans, Lima and Kidney you know, / And 
don’t forget Pinto and Soy!...” For recipes follow, but none 
contains soy.
 Two pie charts (p. 25) show the percentage contributions 
of foods to the calorie and to the protein content of the 
American diet: Flour and cereals (28.8% / 29.8%). Meat, fi sh 
and poultry (15.0% / 33.0%). Vegetables (8.4% / 10.0%). 
Milk, cheese and eggs (12.3% / 25.3%). Fats & sugars 
(31.3% / 0%). Fruits & nuts (4.2% / 1.9%).
 Note: This is the earliest English-language document 
seen (Nov. 2014) that uses the word “Nutburgers” to refer to 
a type of meatless burgers.
 Also discusses: Victory gardens (p. 40). Rationed foods: 
Sugar, butter, sausage, bacon, wieners, hamburgers (p. 41). 
On the back cover is a large circle showing the “Basic Seven 
Food Groups.” Address: Minneapolis, Minnesota.
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3154. Gettens, Rutherford J.; Stout, George L. 1943. Painting 
materials: A short encyclopedia. New York, NY: D. Van 
Nostrand Co., Inc. vii + 333 p. See p. 39, 62. Illust. No 
index. 24 cm. [71* ref]
• Summary: About the materials and processes used in 
painting by artists–not by painters of buildings. The chapter 
titled “Mediums, adhesives, and fi lm substances” contains 
an alphabetical listing by subject. Under “Soya bean oil” (p. 
62) we read: “A typical analysis of soya bean oil gives 14 
per cent of palmitic acid, 26 per cent of oleic acid, 57 per 
cent of linoleic acid, and 3 per cent of linolenic acid. It is a 
slow-drying oil (its iodine number is in the neighborhood of 
130), and it forms a soft and very durable fi lm. It is used in 
some tube colors to meet the demands of the painter for more 
slow-drying colors. (See also Oils and Fats).”
 A table (p. 39) titled “Source and average analytical 
analysis of the principal drying oils” gives the following 
information on each of nine oils: Source, oil content (%), 
specifi c gravity at 15ºC, refractive index, saponifi cation 
number, acid number, iodine number, and per cent of non-
saponifi able matter. The oils are (alphabetically): Candlenut, 
hempseed, linseed, perilla, poppy-seed, soya bean, sunfl ower, 
tung, and walnut.
 Note: At the end (p. 325-33) is a detailed glossary. 
Address: 1. Chemist; 2. Lecturer on fi ne arts and head. Both: 
Sep. of Conservation, Fogg Museum of Art.

3155. Huebscher, Adolf. 1943. Die Soja: Ihre Kultur, 
Verwendung, Zukunft! [The soybean: Its culture, use, and 
future!]. Grenchen, Switzerland: A. Niederhaeuser. Published 
by the author. 52 p. Undated. Illust. with 18 line drawings. 
[Ger]
• Summary: Contents: Foreword. Soya–The dispenser 
of work and bread. Botanical description of the soybean. 
Cultivation and manuring of the fi elds. Seeds and sowing. 
Nutritional composition and food value. Harvest, storage 
and use as silage. Enemies of the soybean. Economic 
signifi cance of the soybean. Preparation of the soybean for 
use as food. Soya minestra (an Italian dish, also consumed 
in Switzerland). Soya beefsteak. Soya cutlets. Tomatoes 
stuffed with soya. Soy sauces–Japanese shoya [sic, shoyu] 
and Shimosa. Vegetable cheese [tofu]. Miso-cheese. Natto 
cheese. Soy coffee. Soy fl our (Soja-Mehle, made by Morga 
S.A. of Ebnat-Kappel, Switzerland). Soya cakes. Soya 
salad. Green vegetable soybeans (Soja-Gruengemuese). 
Soya Muesli. Soya Kasha (Soja-Kascha, the newest food 
for soldiers, athletes, and heavy laborers. It consists of a 
mixture of soy fl akes, rolled oats, corn fl akes, sugar, salt, 
and powdered milk). Soymilk (The fi rst soymilk in Europe 
was made in Paris in 1882). Soy yogurt (Soja-Yoghurt). Soy 
cream for the tropics (Soja-Crème-Tropenmilch). Address: 
Dr. and veterinarian, villa Bel-Air, Corseaux (Vaud), 
Switzerland.

3156. Malek, Leona (Alford). 1943. Meatless meals, by Jean 
Prescott Adams. Chicago, Illinois: Albert Whitman & Co. A 
Laird & Lee Publication. 192 p. Illust. 22 cm.
• Summary: A vegetarian cookbook. Under “New Menus 
and Recipes: A Hearty Dinner,” p. 7 gives a recipe for Soy 
Bean Roast (with 2 cups whole soy beans). It “Supplies 
alkaline protein, starch, iron.” The author was born in 1878. 
Address: Home economics lecturer, editor and consultant.

3157. Sherman, Henry Clapp. 1943. The science of nutrition. 
New York, NY: Columbia University Press. x + 253 p. Illust, 
Index. 22 cm. [400+ ref]
• Summary: Contents: The modern view of food and 
nutrition; Food as fuel and the body as a machine; Advances 
in our knowledge of the materials of bodily structure; A 
fruitful broadening of experimental method: introducing 
the vitamins; Short story of scurvy and vitamin C (ascorbic 
acid); The outstanding vitamins of the B group; Fat-soluble 
vitamins A and D; How the body manages its nutritional 
resources; Nutritional characteristics of the chief groups of 
foods; “Are we well fed?”; The nutritional improvement of 
life; Nutrition for realization of the potentialities of youth 
and of maturity; Nutritional guidance for “The backward art 
of spending money”; Nutrition policy; Scientifi c critique of 
the “Offer” of higher health and longer life.
 Note: In a review of this book in the American Journal 
of Nursing (April 1944, p. 417) the reviewer (Helen L. 
Hawver, B.S., Director of Dietetics, Stanford University 
Hospitals, San Francisco, California) begins by stating that 
“this is an intensely interesting book. As stated by the author, 
it is about nutrition rather than in nutrition. It is written in 
terms easily understood by a person with little scientifi c 
training, but suffi ciently advanced to be interesting to the 
individual with background in the fi eld of nutrition and 
science.”
 Note: Neither “soy” nor “vegetarianism” appears in the 
index. Address: Mitchill Prof. of Chemistry, Columbia Univ., 
New York.

3158. Suellmann, H. 1943. Zur Kenntnis der Lipoxydase 
[Toward a knowledge of lipoxidase]. Helvetica Chimica Acta 
26(206):2253-63. [22 ref. Ger]
• Summary: Using soybeans, the author prepared an acetone 
powder of the lipoxidase enzyme containing full activity, but 
only 27% of the dry substance of the water extract. He noted 
that the partial inactivation of the enzyme extracted from soy 
beans could be caused by prolonged dialysis, owing perhaps 
to the removal of the activating substance. He also found that 
while linoleic and linolenic acids used oxygen equivalent to 
one and two double bonds respectively, oleic and ricinoleic 
acids consumed only about one tenth as much oxygen as 
required for one double bond. Address: Laboratorium der 
Universitaets-Augenklinik, Basel, Switzerland.



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    1210

© Copyright Soyinfo Center 2021

3159. Tavcar, Alois. 1943. Die Beziehnung zwischen Fett- 
und Proteingehalt in Sojasamen (Glycine hispida Max.) [The 
connection between the fat- and protein content in soybean 
seeds]. Poljodjelska Znanstvena Smotra (Scientifi c Review of 
Agriculture) 7:12-21. [10 ref. Ger]
Address: Institut fuer Pfl anzuechtung der Land- und 
fortswirtschaftlichen Fakultaet in Zagreb.

3160. Tavcar, Alois. 1943. Odnos izmedu sadrzaja masti 
i proteina u sjemenu soje (Glycine hispida Max.) [The 
connection between the fat- and protein content in soybean 
seeds]. Poljodjelska Znanstvena Smotra (Scientifi c Review of 
Agriculture) 7:21-24. [10 ref. Scr]
• Summary: This is a long Serbian summary of the author’s 
German-language publication. Address: Institut fuer 
Pfl anzuechtung der Land- und fortswirtschaftlichen Fakultaet 
in Zagreb.

3161. Thompson, Chester Ray. 1943. The antioxidants of 
soybean oil. PhD thesis, The University of Wisconsin–
Madison. In: Doctoral Dissertations Accepted by American 
Universities, 1943. *
Address: The Univ. of Wisconsin–Madison.

3162. Woodward, Patricia. 1943? A study of the relative 
effectiveness of different combinations of appeals used in 
presenting a new food: Soya. National Research Council, 
Committee on Food Habits. Washington, DC. 10 p. 
Unpublished manuscript. *

3163. Deuel, Harry J., Jr.; Movitt, E.; Hallman, L.F.; 
Mattson, F. 1944. Studies on the comparative nutritive value 
of fats. I. Growth rate and effi ciency of conversion of various 
diets to tissue. J. of Nutrition 27(1):107-21. Jan. [15 ref]
• Summary: “It is known that with the exception of a 
few fats having abnormally high melting points, all are 
equally well absorbed in human subjects, the coeffi cients of 
digestibility approaching 95% (Holmes and Deuel, 1921; 
Deuel and Holmes, 1922).”
 In this growth experiment, groups of 13-14 weaning 
male rats were fed diets that included butter, corn oil, 
cottonseed oil, margarine, olive oil, peanut oil, and soybean 
oil. No signifi cant differences in growth were noted over 
a 12-week period. “These experiments refute the idea that 
butter fat possesses certain saturated fatty acids, not present 
in other fats, which are essential for growth.” Address: Dep. 
of Biochemistry and Nutrition, Univ. of Southern California 
(USC) School of Medicine, Los Angeles.

3164. Hammond, John C.; Titus, Harry W. 1944. The use of 
soybean meal in the diet of growing chicks. Poultry Science 
23(1):49-57. Jan. [12 ref]
• Summary: Reviews the literature on the value of soybean 

oil meal and a supplement for growing chickens. Describes 
experiments showing that properly processed soybean oil 
meal fed at a level which contributes at least 14% of crude 
protein to the diet can serve successfully as the sole protein 
supplement in a diet otherwise of a grain or grains, alfalfa 
leaf meal, butyl fermentation solubles, a source of vitamin 
D, and appropriate mineral supplements. Sardine fi sh meal 
is found to have outstanding value as a protein supplement 
to soybean oil meal. Address: Bureau of Animal Industry, 
Beltsville Research Center, Beltsville, Maryland.

3165. Miller, J.I.; Morrison, F.B. 1944. Effect of heat 
treatment and oil extraction on the utilization and 
digestibility of soybean protein by lambs. J. of Agricultural 
Research 68(1):35-47. Jan. [14 ref]
• Summary: “Various experiments with nonruminants, 
such as pigs, chickens, and rats, have shown that both raw 
soybeans and soybean oil meals that have not been well 
cooked furnished protein of poor quality or low value when 
fed as the principal source of protein... On the other hand, 
these experiments have shown that well-cooked soybean oil 
meals furnish good-quality protein, and that heat treatment 
of raw soybeans, or further heat treatment of insuffi ciently 
cooked soybean oil meals, results in marked improvement 
in the effi ciency of the protein.” Address: 1. Assoc. Prof. 
in Animal Husbandry; 2. Animal husbandman, animal 
nutritionist, and head of the department. Both: Dep. of 
Animal Husbandry, New York (Cornell) Agric. Exp. Station.

3166. Business Week. 1944. No war baby: Lecithin, long 
used by food industry and confectioners, now is widely used 
in paints, oils, cosmetics, textiles and soaps. No. 756. p. 74, 
76. Feb. 26.
• Summary: Contents: Introduction. Saves scarce fats. 
Assists the liver. Found in soybeans. A complex compound. 
Valued in foods. Freshness preserved. More uses. Another 
fi rm extracts. Uses expanded.
 In foods, lecithin serves an emulsifi er, or dispersing 
agent, and an antioxidant for scarce fats, where a little of it 
helps keep a lot of scarce fat fresh. Lecithin assists fats to 
disperse more freely among the other ingredients of bread, 
cake, packaged biscuits, and cookies; therefore less fat is 
required to achieve a given result. There is considerable 
evidence that lecithin can help in the treatment of psoriasis, 
a persistent skin disorder, and that it assists the intestinal 
absorption of vitamin A (and the body’s conversion of 
vegetable carotene into vitamin A).
 It also can help in the treatment of arteriosclerosis by 
reducing excess cholesterol in the blood. And it helps the 
liver in absorbing vitamin B-1 (thiamine).
 Most commercial lecithin is extracted from soybeans; 
soya lecithin sells for $0.30 to $0.35 a pound, which is 
much less expensive than egg lecithin ($8-12 per pound), or 
lecithin extracted by meat packers from animal brains ($5-6) 
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per pound.
 In chocolate, the addition of 0.35% of lecithin can 
replace 8% of cocoa butter, thereby transforming a lumpy, 
almost gritty chocolate mixture into one with the consistency 
of cream.
 A small amount of lecithin added to the Army’s 
chocolate powder enables it to fully disperse in cold water 
on the battlefi eld–or any place else where not water is not 
available.
 Added to oleomargarine, lecithin prevents spattering, 
imparts a smooth consistency and stability against spoilage, 
and confers butterlike properties.
 In the USA, the headquarters for soya lecithin is the 
American Lecithin Co., Inc. (ALC) in Elmhurst, New York. 
In 1928 it began to pioneer a German extraction process 
using purifi ed hexane (a petroleum fraction) to dissolve the 
lecithin from crushed soybeans. ALC does not process or 
even handle soybeans, but rather it licenses to the Glidden 
Co. (Cleveland, Ohio) and Archer-Daniels-Midland Co. 
(Minneapolis, Minnesota) the rights to its patented process. 
ALC then buys the lecithin made by these two companies, 
processes, refi nes and blends it to various consistencies, 
then markets it to a host of different applications. Last year 
Central Soya Co. (Fort Wayne, Indiana) also took a license 
from ALC but used its own process for solvent extraction of 
soybean oil.
 Before the war, lecithin in the USA was used almost 
entirely in foods and confections. But today it is also used in 
many nonedible applications such as oil paints and enamels 
(where it is a dispersing or wetting agent), leather (as a 
softener), textiles (to give a soft feel), lubricating oils (as an 
antioxidant and antigumming agent), leaded gasolines (as a 
dispersing agent), and cosmetics and soaps (as an emulsifi er 
and antioxidant).
 ALC expects big postwar sales of its new lecithinated 
fl our for home kitchen use.

3167. Balzli, Jean. 1944. Les aliments de Soya nous 
confèrent-ils trop de potasse? [Do soyfoods provide us with 
too much potash?] Revue Internationale du Soya 3(22):25-
26. Jan/Feb. [Fre]
• Summary: This question is not far-fetched, because 
since the planetary confl agration [World War II] imposed 
extremely severe dietary restrictions on us, scores of people 
are complaining of disturbing disorders. We are tired when 
we wake up; one is in a state of hypotension; one fi nds 
oneself less suite to physical and cerebral work; sexual 
appetite is reduced; we are disposed to fainting; some 
even have hives and asthma. When there is a fracture, the 
callus forms poorly. In gonorrhea, even the much-vaunted 
sulfonamides are ineffective. Almost everyone has polyuria 
and pollakisuria in the form of very unwelcome nocturia [a 
condition in which you wake up during the night because 
you have to urinate]. It is a compelling evil...

 Where do these troubles come from? The current diet! 
And there were people–even among the medical profession–
who claimed that you could eat anything and that you had to 
get... vitamins and minerals.
 We currently follow, at east in France, a uniform and 
monotonous vegetarian diet which has nothing in common 
with well understood vegetarianism. Under the infl uence of 
this food shortage, we are assaulted by an excess of these. 
These mineral salts are in imbalance with each other. Only 
a very varied diet can provide all that mineral salts that 
our body needs. We still too often forget that the law of 
the minimum intervenes without mercy. Disturbances are 
inevitable if the body does not see itself a certain weight of 
each of the mineral elements essential for maintenance and 
growth.
 In our current pittance, there is an excess of potash 
and phosphoric acid, but a decrease in the percentage of 
soda [sodium]. There may sometimes be an increase in the 
calcium content, but the excess of potash is not balanced by 
an excess of calcium.
 Dr. H. Joncquières has demonstrated that it is, above all, 
the bread of war that inundates us with potash. This bread 
contains a large proportion of potatoes. Address: Dr., France.

3168. Block, Richard J.; Bolling, D. 1944. Nutritional 
opportunities with amino acids. J. of the American Dietetic 
Association 20(2):69-76. Feb. [12 ref]
• Summary: A good history of protein and amino acids. The 
amino acid composition of soybeans was found to change 
little, if any, on germinating for 2-5 days. Address: Dep. of 
Physiology & Biochemistry, New York Medical College, 
Flower & Fifth Ave. Hospitals, New York, and Cooper Rd., 
Scarsdale, NY.

3169. Everson, Gladys J.; Heckert, Ada. 1944. The biological 
value of some leguminous sources of protein. J. of the 
American Dietetic Association 20(2):81-82. Feb. [7 ref]
• Summary: The biological value of vine-ripened soybeans 
(effi ciency of protein, gain or loss in weight per gram 
ingested) was as follows: Raw/Heated for 45 minutes at 15 
lb pressure: Bansei soybeans 0.609/1.482; Funk’s Delicious 
[Funk Delicious] soybeans 0.471/1.418. By comparison, beef 
liver was 1.481 and casein was 1.628. The biological value 
of the soybeans was superior to that of lima, navy, kidney, 
and pinto beans, and of green and yellow peas. Germination 
improved the nutritive value of soybeans. Address: Home 
Economics Dep., Wayne Univ., Detroit, Michigan.

3170. Matagrin, Am. 1944. La cellulose des tiges et cosses 
de soya: Méthodes pratiques d’extraction et purifi cation. 2e 
partie [The cellulose of stalks and husks of soybean plants: 
Practical methods for extraction and purifi cation. II.]. Revue 
Internationale du Soya 3(22):17-21. Jan/Feb. [Fre]
• Summary: Five processes are compared: Soda, sulfate, 
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lime, bisulfi te, and chlorine. The chlorine process has 
numerous advantages. Address: France.

3171. Product Name:  Pfaffman’s Soy Alphabets, Spinach 
Soy Noodles, Tomato Soy Noodles, Wholewheat Soy 
Noodles, Wholewheat Soy Macaroni, Tomato Soy Sea 
Shells.
Manufacturer’s Name:  Pfaffman Co. (The).
Manufacturer’s Address:  6919 Lorain Ave., Cleveland, 
Ohio.
Date of Introduction:  1944 February.
New Product–Documentation:  Ad (1/3 page) in Nature’s 
Path magazine. 1944. Feb. p. 56. “Alkalinize with 
Pfaffman’s soy foods.” Pfaffman now sells the following 
soy products: Vit-o-Veg Kwik Soup, Soy Noodles, Soymac, 
Soy Ringlets, Soy Alphabets, Soy Sea Shells, Soy Spaghetti, 
Spinach Soy Noodles, Tomato Soy Noodles, Carrot Soy 
Noodles, Wholewheat Soy Noodles, Wholewheat Soy 
Macaroni, and Tomato Soy Sea Shells. This ad also appeared 
in Let’s Live. 1943. March. p. 2
 Taylor. 1944. The Soy Cook Book. p. 199.

3172. Rhoades, E.L. 1944. Soybean proteins in national 
nutrition. Seed World 55(6):20, 22. March 17.
• Summary: In 1953 more than 75 million people in the 
United States consumed at least a small quantity of soy 
protein in their various foods. During the past year, the food 
manufacturers of the United States have been adding small 
percentages of soy fl our to a wide variety of foods. Their 
main purpose has been to use this protein to supplement 
the incomplete proteins, such as cereal proteins, without 
signifi cantly changing the identity of the food, and to 
improve (even if slightly) the palatability, fl avor and/or 
texture.
 “It has been diffi cult during the past year for anyone 
normally purchasing doughnuts, bread, pies and other bakery 
products, soups, meat loaf, candy, and many other prepared 
foods, to avoid consuming some soy protein to their own 
nutritional advantage.” Also during the past year, many 
people have learned to prepare dry soybeans by pressure 
cooking and other methods. More green vegetable soybeans 
have been grown and eaten–and some have been canned. 
More people have purchased soy fl our and soy grits from 
grocery stores. Address: Secretary, Soy Flour Assoc.

3173. Washington Post. 1944. Getting nutritive products to 
Europe big problem. March 19. p. B1.
• Summary: The section titled “Vegetable proteins” notes 
that the government “Division of Liberated Areas” has 
helped interested food processors to develop a precooked 
vegetable stew which includes soybean grits. The Food 
Forum put on a program that showed how to start feeding 
millions of hungry Europeans quickly at a cost of 13½ 
cents for three good meals–based on vegetable proteins, 

principally soya. “While not claiming that vegetable proteins 
can ever take the place of meat, poultry and dairy products, 
the Food Forum presented a solid case for their worth” as 
the mainstay of the United Nations Relief and Rehabilitation 
Administration (UNRRA). The three meals (which contained 
2,000 calories and about 108 gm of protein) included 2 
ounces of wheat-soya cereal, 1 ounce of pea-soya soup, 6 
slices of bread (containing 5% soya fl our), and 8 oz. of the 
precooked stew mix with “soya powder.” Also on display 
were “soya noodles” and “dehydrated cheese and soya that 
can be used as a bread spread or a sauce...” “Soy griddle 
cakes are as satisfying a food as can be found.”

3174. American Dietetic Assoc. 1944. Bibliography on soy 
beans and their use. 620 North Michigan Avenue, Chicago 
11, Illinois. 2 p. March. Unpublished manuscript. [24 ref]
• Summary: “Compiled as a special project of the 
Diet Therapy Section, American Dietetic Association. 
Chairman: Ruth Steinberg.” Most of the citations are for 
undated brochures published by soyfood or soy ingredient 
manufacturers. Of the four that are dated, one is from 1938 
and three are from 1943. Address: ADA, Chicago.

3175. Everson, Gladys J.; Steenbock, H.; Cederquist, D.C.; 
Parsons, H.T. 1944. The effect of germination, the stage of 
maturity, and the variety upon the nutritive value of soybean 
protein. J. of Nutrition 27(3):225-29. March. [12 ref]
• Summary: The protein of freshly germinated Illini 
soybeans and of immature soybeans [green vegetable 
soybeans] was superior in nutritional value to the protein 
of unheated (raw) immature soybeans. The protein of 
germinated as well as of immature soybeans was improved 
by heating. Address: Depts. of Biochemistry and Home 
Economics, College of Agriculture, Univ. of Wisconsin, 
Madison.

3176. Pfaffman Company (The). 1944. Alkalize with 
Pfaffman’s soy foods (Ad). Nature’s Path. Feb. p. 56.
• Summary: This 1/3 page vertical ad shows a healthy-
looking model in a bathing suit and high heels. Below her is 
a list of Pfaffman products “Stocked regularly at all health 
counters.” All of these contain soy: Vit-o-Veg Kwick Soup 
(Dehydrated Soup Mix with Noodles Containing Soy Flour). 
Soy Noodles, Soymac, Soy Ringlets, Soy Alphabets, Soy Sea 
Shells, Soy Spaghetti, Spinach Soy Noodles, Tomato Soy 
Noodles, Carrot Soy Noodles, Wholewheat Soy Noodles, 
Wholewheat Soy Macaroni, and Tomato Soy Sea Shells.
 The text reads: “Your meals can be a delight to every 
member of the family, and the kiddies–bless ‘em, will come 
right up for more. Yes, man! that’s the way. Pfaffman’s Soy 
Foods appeal to everybody–young and old alike. The only 
nationally known egg noodle and macaroni enriched with 
soy fl our. And are they delicious!”
 This ad also appeared in Let’s Live. 1943. March. p. 2.
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 Note 1. This is the earliest English-language document 
seen (Sept. 2011) with the term “soy foods” in the title of an 
ad. Address: 6919 Lorain Ave., Cleveland, Ohio.

3177. Scholfi eld, C.R.; Bull, W.C. 1944. Relation between 
the fatty acid composition and the iodine number of soybean 
oil. Oil and Soap 21(3):87-89. March. [6 ref]
• Summary: Considerable variation was reported in the 
percentage of each of the unsaturated fatty acids in soybean 
oil from 10 varieties grown in different years. Linolenic acid 
ranged from 1% to 10% of the total in the oil.
 The ratio of saturated to unsaturated fatty acids in 
soybean oil was found to be relatively constant, regardless of 
the iodine number (over the range 102.9 to 151.4). Address: 
U.S. Regional Soybean Industrial Products Lab.

3178. Thornton, M.H.; Johnson, C.S.; Ewan, M.A. 1944. 
The component fatty acids of soybean lecithin. Oil and Soap 
21(3):85-87. March. [14 ref]
• Summary: It is considerably more diffi cult to isolate 
lecithin from plant sources than from animal tissues. Lecithin 
was prepared from crude soybean phosphatides by the 
Pangborn modifi cation of the cadmium chloride method. 
Analysis showed that this preparation contained 97% lecithin 
and 3% cephalin. Its fatty acid composition was: palmitic 
15.77%, stearic 6.30%, oleic 12.98%, linoleic 62.92%, and 
linolenic 2.02%. Address: Dep. of Agricultural Chemistry, 
Purdue Univ. Agric. Exp. Station, Lafayette, Indiana.

3179. Rowe, Bess M. 1944. What about soys? Some pointers 
on soybeans. Farmer (The) 62(7):20, 24. April 1.
• Summary: The article begins: “Perhaps you tried raising 
soybeans in your garden last summer or plan to try them 
this summer and want to know what to do with them. Or 
you may have seen soya fl our or soya grits on your grocers’ 
shelves for the fi rst time this year and are curious to know 
just how they fi t into your food program.”
 The author has done some work with the whole beans 
and with the soya fl our in “The Country Kitchen.”
 Soybeans are very valuable nutritionally. Above all they 
are a good source of protein, since “they contain more nearly 
complete proteins than any other vegetable.” But they are 
also a valuable source of certain minerals and some vitamins.
 Whole soybeans contain more protein, more fat, and less 
starch than do navy beans, and they do not become as soft 
after the same amount of cooking. However they soften well 
in a pressure cooker.
 Soya fl ours are said to work better in bread, muffi ns, 
pancakes and cookies than in cakes, biscuits, or pastry,
 Contains recipes for: (1) Chile con carne with soybeans 
(with 2 cups cooked soybeans). (2) Soya pancakes (with soya 
fl our or grits). (3) Soya muffi ns (with sifted soya fl our).

3180. Cannon, Paul R. 1944. Protein metabolism and 

resistance to infection. J. of the Michigan Medical Society 
43:323. April. *
Address: M.D., Head, Dep. of Pathology, Univ. of Chicago, 
Illinois.

3181. Pottenger, Francis M., Jr. 1944. The therapeutic 
value of a thermolabile factor found in fats, particularly 
the lecithins, in dermatoses. Southern Medical Journal 
37(4):211-16. April. [10 ref]
• Summary: Lecithin can be helpful in treating skin diseases. 
The loss of important fats, such as lecithin, during processing 
of vegetable oils and cereals, has not received adequate 
consideration. “The removal of the fats would appear to 
be as deleterious as the removal of the water soluble parts 
of the germ.” The best commercial source of lecithin is 
solvent-processed soybean lecithin in which no great heat 
has been used in producing the lecithin. In the many cases 
he describes, he gave his patients a high protein diet with 
raw brain and liver (both high in lecithin) as well as soybean 
lecithin. In each case, there was an improvement or complete 
cure. These cases included patients with keratoses (various 
skin disorders with horny growths), a bronzing of the skin 
thought to be indicative of a fat defi ciency, infantile eczema, 
the more severe types of eczema, scleroderma (with hard, 
pigmented patches), senile atrophy of the skin, seborrheas, 
acne, and keloid formation (a tumor-like scar). Address: 
Monrovia, California.

3182. Harris, Robert S.; Clark, M.; Lockhart, E.E. 1944. 
Nutritional value of bread containing soya fl our and milk 
solids. Archives of Biochemistry 4(2):243-47. May. [7 ref]
• Summary: “A major improvement in the quality of the 
American dietary has been brought about by the enrichment 
of white bread with the minerals and vitamins commonly 
defi cient in the dietary and for which bread is a proper 
carrier. In this enrichment program little or no effort has been 
made to improve the quality or quantity of the bread protein, 
nor have protein standards been proposed in the defi nition 
of enriched bread by the United States Food and Drug 
Administration.”
 This year, because protein supplies are limited, bread 
must become increasingly important in the American dietary. 
Because of the shortage of milk solids, U.S. bakers are 
forbidden to use in their bread formulae the 6% milk solids 
necessary to bring the protein up to whole wheat levels. Soya 
fl our has been suggested as an alternative to milk solids in 
bread. It has been used as an ingredient in bread for many 
years.
 Experiments with rats found: (1) The superior nutritive 
value of bread containing soya fl our. (2) “A bread containing 
3% skim milk solids and 2.3% full fat soya fl our was 
superior to a bread containing 6% milk solids not fat” 
[MSNF].
 Studies with rats demonstrate that soy fl our equals milk 
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solids as a supplement to bread at similar levels, and that 
3% soy fl our effects a remarkable improvement in bread 
already containing 3% milk solids. The data appear below 
for different bread formulas:
 1. Milk solids 0%, soy fl our 0%. Gain per gm of 
nitrogen 3.17
 2. Milk solids 4%, soy fl our 0%. Gain per gm of 
nitrogen 4.17
 3. Milk solids 0%, soy fl our 3%. Gain per gm of 
nitrogen 4.33
 6. Milk solids 0%, soy fl our 5%. Gain per gm of 
nitrogen 4.69
 7. Milk solids 6%, soy fl our 0%. Gain per gm of 
nitrogen 4.72
 5. Milk solids 3%, soy fl our 3%. Gain per gm of 
nitrogen 5.20. Address: Nutritional Biochemistry Labs., MIT, 
Cambridge, Massachusetts.

3183. Barthélemy, M. 1944. Contribution a l’étude du soya 
en France [Contribution to the study of soya in France]. 
Clermont-Ferrand, France: Jean de Bussac. 91 p. June 20. 
Based on his thesis, Strasbourg Univ., Faculty of Pharmacy. 
[34 ref. Fre]
• Summary: This is a published thesis, presented to the 
Faculty of Pharmacy at Strasbourg. Contents: Introduction. 
Part I: The cultivation of soybeans. 1. History of cultivation 
(its origin and importance). 2. Botanical characteristics. 
3. Soybean cultivation in detail. 4. Conclusions. Part II: 
Chemical composition of soybean seeds. Proteins, lipids, oil 
and lecithin, carbohydrates (glucides), minerals, diastases, 
vitamins, sterols–soyasterol.
 Part III: Utilization of soya as a food and in industry. 
1. As food (nutritional value, whole soybeans, soy sprouts, 
roasted soybeans, soy coffee, condiments liquid and solid, 
soymilk, Li Yu Ying, products derived from soymilk {kefi r, 
yogurt, tofu}, shoyu, miso, natto, soy fl our, soy confections, 
recipes and formulas). 2. In industry: Oil, lecithin, cake. 3. 
Other uses of the plant.
 Part IV: Laboratory work. 1. In human nutrition. 
2. Animal feeds for the farm. 3. In industry. General 
conclusions. Address: Univ. of Strasbourg, France.

3184. Beau, Maurice. 1944. La caséine du soya (Glycinine) 
est-elle de la caséine? [Soybean casein: Is it casein?]. Lait 
(Le) 24(234-236):97-108. April/June. [14 ref. Fre]
• Summary: Contents: Soya milk and soya cheese (fromage 
de soya = tofu). Soy casein (caséine de soya): Composition 
and properties (nutritional composition, amino acid 
composition), types and methods of preparation, various 
ways of utilization. Conclusions: Glycine is not casein (A 
protein extracted from the seeds of legumes does not deserve 
the name “vegetable casein”).
 Page 99: The question that arises is therefore the 
following: “Is soy protein the same chemical substance 

as cow’s milk casein?” To answer this question, it is only 
necessary to compare the composition and properties of the 
two products, their preparation methods and uses. This is 
what we will do in the following:
 A table compares the chemical composition of glycinin 
(glycinine) and casein:
 carbon 51.0% vs. 53.0%.
 hydrogen 7.0% vs. 7.0%.
 nitrogen 16.5% vs. 15.5%.
 oxygen 25.0% vs. 23.0%.
 sulfur 0.5% vs. 0.7%.
 phosphorus ? vs. 0.1%.
 We see that, if there is the same hydrogen content, it is 
not the same for carbon, nitrogen and oxygen, which differ 
signifi cantly, and is the same for sulfur, As for phosphorus, 
we do not have a precise fi gure for glycinin, probably for the 
following reason: glycine itself does not appear to contain 
phosphorus in its molecule (3).
 Various uses: Casein from animal milk is currently used 
in industrial practice in two different forms:
 1. In the form of rennet casein (caséine présure) for 
the manufacture of plastic materials like galalith... Here, for 
example, is a formula for the mixture used by Ford for his 
products:
 Soy fl our 330 kg
 Wood fl our 397 kg
 Phenol 250 kg
 Formalin (formol) 250 kg
 Ammonia (ammoniaque) 26 kg
 Lime (chaux) 26 kg
 Hexamethylenetetramine 26 kg
 Pigments 75 kg
 Alcohol
 Stearic acid and zinc stearate
 Total 1,421 kg
 We see that the soy fl our represents only 23% of the 
total; it plays the role of a fi ller.
 Wood fl our 397 kg
 2. In the form of acid casein (caséine acide) for the 
manufacture of glues, plywood, paper coating, preparation of 
new textiles (lanital). Address: Ingénieur agronome.

3185. Borden’s Review of Nutrition Research. 1944. The 
nutritive value of soybeans. 5(6):1-10. June. Summarized 
as “Supplementation Effect of Soybean Protein” in Bakers 
Digest, Oct., p. 126. [37 ref]
• Summary: No two proteins have exactly the same amino 
acid content. Supplementation occurs when the amino acid 
defi ciency of one protein is fi lled by the presence of the same 
amino acid in another protein.

3186. Deuel, Harry J., Jr.; Movitt, E.; Hallman, L.F. 1944. 
Studies on the comparative nutritive value of fats. IV. The 
negative effect of different fats on fertility and lactation in 
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the rat. J. of Nutrition 27(6):509-13. June. [8 ref]
• Summary: “The dietary requirement necessary to promote 
lactation adequate for the growth of the new-born rat is more 
stringent than that required for the growth of older animals 
or for reproduction. Lactation thus provides a more exacting 
criterion for the evaluation of the adequacy of a diet than the 
usual growth method.”
 “The present tests are an extension of earlier 
investigations (Deuel et al., 1944) where comparisons were 
made of the growth of young rats on diets of mineralized 
vitamin-fortifi ed skimmed milk powder containing butter and 
on similar diets containing corn, cottonseed, olive, peanut or 
soybean oil, or a margarine in place of the butter.” Address: 
Dep. of Biochemistry and Nutrition, Univ. of Southern 
California (USC) School of Medicine, Los Angeles.

3187. Fa, Wang Cheng; Roy, S. 1944. The effect of light on 
the synthesis of ascorbic acid by germinating seeds. Science 
and Culture (Calcutta) 9(12):564. June.
• Summary: The vitamin C content of dry soybeans is 
practically nil. But during sprouting it increases rapidly. 
When sprouted in darkness, it reaches a maximum of 17.3 
mg/100 gm on the 5th or 6th day. But if after 1 day of 
sprouting in darkness, the soybeans are then exposed to 
direct sunlight for a defi nite period each day, the amount 
of vitamin C will roughly double, reaching a peak of 34.7 
mg/100 gm on the 5th day. Address: Dep. of Applied 
Chemistry, University College of Science & Technology, 
Calcutta, India.

3188. Jones, D. Breese. 1944. Nutritive value of soybean and 
peanut proteins. Federation Proceedings (FASEB) 3(2):116-
20. June. [66 ref]
• Summary: Good review of soyfoods and human nutrition.
 The classical work of Osborne and associates on 
soybean proteins and their nutritive value stimulated an 
increasing amount of investigation on the nutritional 
properties of soybean proteins. “There is today an extensive 
literature bearing almost unanimous testimony that the 
proteins of properly processed soybeans have a high nutritive 
value.”
 “Anticipating a reduced supply of animal proteins in 
the United States during the war emergency, the Food and 
Nutrition Board of the National Research Council in 1943 
passed a resolution recommending the use for human food 
of vegetable proteins of superior biological value, among 
which soybeans and peanuts were emphasized. Large 
quantities of soybean fl our and soybean grits are being used 
by the Army and shipped abroad for Lend-Lease supplies. 
Increasing amounts of soybean products are also being used 
in this country for civilian consumption.” Address: Bureau 
of Human Nutrition and Home Economics, Agricultural 
Research Administration, USDA, Washington, DC.

3189. Jones, D. Breese. 1944. Protein from soybeans and 
peanuts. Agricultural Situation (The) (USDA Bureau of 
Agricultural Economics) 28(6):22, 24. June.
• Summary: “Wartime requirements for increased supplies 
of protein food for military, civilian, lend-lease, and foreign 
relief purposes early directed attention to the use for human 
consumption of vegetable proteins of superior quality among 
which soybeans and peanuts were particularly emphasized. 
Post-war relief and rehabilitation of the people of occupied 
countries now presents a tremendous problem and one that 
will demand an adjustment in our agricultural production 
after the war. Already starvation and disease from lack of 
food is commonplace, especially among children. One of the 
most important shortages is that of protein foods. Soybeans 
and peanuts are among the richest known sources of protein 
in naturally occurring foods. The protein content of soybeans 
ranges, according to variety, from 30 to 45 percent and when 
properly processed the protein is of a superior quality. Few, 
if any, agricultural crops produce more protein food per 
acre than soybeans. Peanut kernels contain from 25 to 35 
percent of high-quality protein, depending on the variety and 
locality where they are grown. In addition to their valuable 
protein, soybeans and peanuts are also good sources of 
essential mineral elements and vitamins. Until recently the 
comparatively small amounts of these seeds produced were 
used primarily for their oil and the press cake has been long 
valued as protein concentrates for feeding farm animals. 
Soybean and peanut products, in the form of soya fl our, grits, 
fl akes, peanut fl our, and peanut butter, offer practical and 
highly effi cient sources of superior protein that can be used 
for human food in a variety of ways at comparatively low 
cost. Low- to medium-fat soya fl ours contain from 47 to 52 
percent protein, while peanut fl our from which most of the 
fat has been removed contains as much as 55 percent.
 “At the end of 1943 the capacity for production of 
soybean fl our and grits was about 1,400 million pounds per 
year and the actual production was at the rate of 400 million 
pounds. The present soybean consumption for bakers’ uses of 
fl our in this country amounts to 80 million pounds per year. 
Peanut fl our for human consumption is being produced in 
a limited quantity, but could be turned out on a much larger 
scale. Because of its limited production this valuable source 
of plant protein has not been available in suffi cient quantity 
to receive the full recognition it merits.
 “Soybean and peanut proteins are remarkably effective 
for supplementing the proteins of wheat. Addition of small 
proportions (5 to 15 parts) of soybean or peanut fl our to 
wheat fl our (95 to 85 parts) produces mixtures from which 
bread can be made having from two to three times the protein 
value of bread made from wheat fl our alone. This effect is of 
great signifi cance in relation to post-war relief, since a large 
part of Europe’s diet will consist of wheat from surpluses 
from Canada, Australia, Argentina, and the United States.” 
Address: Agricultural Research Administration, USDA, 
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Washington, DC.

3190. Soybean Digest. 1944. Grits and fl akes from the 
industry: Wickard appoints Stiebeling to succeed Sherman. 
June. p. 17.
• Summary: “Secretary of Agriculture [Claude] Wickard 
has appointed Dr. Hazel K. Stiebeling to succeed Dr. Henry 
C. Sherman as Chief of the Bureau of Human Nutrition and 
Home Economics. The appointment will take effect June 
30, when Dr. Sherman will return to Columbia University 
[in New York City] to resume his duties as Professor of 
Chemistry... Dr. Stiebeling came to the Bureau of Home 
Economics in 1930. For many years she headed the work in 
food economics.”

3191. Stoesser, A.V. 1944. Chemical evaluation of soybean 
milk and oil in allergic infants and children. Lecture 
presented at annual meeting of American College of 
Allergists. June. *

3192. Tremple, Larry G. 1944. The enriching effect of soy 
fl our. Baker’s Digest 18:61-62, 71. June.
• Summary: “Soy fl ours offer the baker the opportunity 
of adding high quality protein, essential minerals, pure 
wholesome vegetable fat and vitamins to his product without 
increased material cost... Soy fl our manufactured today is a 
greatly improved product compared with the fi rst soy fl our 
manufactured back in 1926.” Address: A.E. Staley Mfg. Co., 
Decatur, Illinois.

3193. Williams, Kenneth T.; Bickoff, E.; Lowrimore, B. 
1944. Effect of antioxidants, individually or in combination, 
on stability of carotene in cottonseed oil. Oil and Soap 
21(6):161-64. June. [14 ref]
• Summary: The following antioxidants were studied: 
cottonseed phospholipid, soybean phospholipid, alpha-
tocopherol, L-ascorbyl palmitate, and hydroquinone–either 
singly or in combinations. One main interest was in their 
effect in retarding the formation of peroxides.
 Tocopherol has only a slight effect on the stability 
of carotene in cottonseed oil but phosphatides materially 
reduce the loss of carotene upon standing. Still better results 
were obtained with a mixture of tocopherol, phosphatides 
and hydroquinone or ascorbyl palmitate. Address: Western 
Regional Research Lab., Albany, California.

3194. Adolph, William H. 1944. The protein problem of 
China. Science 100(2584):1-4. July 7. [9 ref. Eng]
• Summary: In China, generally, “it would appear that 
people live or die, depending on whether or not the supply of 
calories is suffi cient or not.”
 Contents: Protein intake. The rural diet is vegetarian (the 
average intake of crude protein is 80 gm/day and the average 
body weight is 55 kg. When the coeffi cient of digestibility 

and the biological value of the protein are taken into account, 
“it is readily understood that the average Chinese diet may 
be really defi cient in protein”). Coeffi cient of digestibility 
(for animal protein is about 92, for vegetable protein it 
averages about 65, with a range of 55 to 80). Biological 
value. Supplementary value: Mixed cereal proteins. Celery 
cabbage protein. Animal protein vs. vegetable protein 
(95% is vegetable protein). Protein in the war economy. 
Nutritional edema. Reclamation of nitrogen. Food relief and 
rehabilitation. Summary. Address: PhD, Cornell Univ.; Until 
recently, Prof. of Biochemistry, Yenching Univ., Peking, 
China.

3195. Durkee, Maurice M. Assignor to A.E. Staley 
Manufacturing Company (Decatur, Illinois; a corporation 
of Delaware). 1944. Hydrogenation of oil. U.S. Patent 
2,353,229. July 11. 4 p. Application fi led 3 Oct. 1941.
• Summary: This invention relates to a process of “selective 
hydrogenation” to produce soybean oil that does not 
undergo the undesirable changes in fl avor and odor known 
as “reversion,” which is different from rancidity. It gives 
soybean oil improved stability, keeping quality, and fl avor. 
The inventor believes that reversion is caused by the 
presence of 3-5% of linolenic acid glyceride, a naturally 
occurring constituent of soybean oil. Proper hydrogenation 
will bring about a suffi cient drop in iodine number to cure 
the reverting characteristics.
 Note: This is the earliest document seen (March 2004) 
concerning selective or partial hydrogenation of soybean oil 
in which improved fl avor stability was reported. It is also the 
earliest English-language document seen (March 2004) that 
contains the term “selective hydrogenation” in connection 
with the linolenic acid in soybean oil. Address: Decatur, 
Illinois.

3196. Vibrans, Frank C. 1944. Antioxidants in edible fats. 
National Provisioner 111(4):11, 13, 21. July 22.
• Summary: Commercial lecithin, used for stabilizing oils 
and fats, is obtained largely from soybean oil, although some 
is obtained from corn oil. Although the stabilizing action of it 
is not as great as that of some other antioxidants available, all 
lard now bought by the U.S. Army for overseas use is being 
stabilized with lecithin. Experience indicates that 0.05% to 
0.1% is the proper amount to add to lard.
 The use of antioxidants in fats is not new; as early as 
1843 scientifi c articles reported their effectiveness. Address: 
Research Lab., American Meat Inst., Univ. of Chicago, 
Illinois.

3197. Almquist, H.J.; Grau, C.R. 1944. Mutual 
supplementary effect of the proteins of soybean and sesame 
meals [for chicks]. Poultry Science 23(4):341-43. July. [3 
ref]
• Summary: “Soybean meal, when used as the sole protein 
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source of the diet, has been shown to be an adequate source 
of amino acids for the chick, except for a slight defi ciency of 
methionine.” Yet during wartime, good methionine sources 
(such as dried milk or fi sh meal) are not available in adequate 
supply. Address: Div. of Poultry Husbandry, College of 
Agriculture, Univ. of California, Berkeley.

3198. Anderson, George K. 1944. Make way for soy in your 
diet. Hygeia 22:525-26, 528, 530. July.
• Summary: Subtitle: “The little bean with the big reputation 
is here to stay–so you should know its many good nutritional 
qualities.”
 The article begins: “It is only recently that the 
soybean has been introduced in this country as a food of 
any widespread use; yet already this little fellow has been 
variously hailed as a ‘wonder food,’ a ‘miracle food’ and a 
‘magic plant.’ It would be diffi cult for any food to live up to 
a description such as this,...”
 In the Orient, soybeans are known as the “poor man’s 
meat.” “Others have called them the ‘cow of China,’ because 
the fl uid milk or curd made from these beans has served as 
the only source of milk ever known to most Chinese babies 
aside from their mother’s milk.”
 In 1943 the soybean was America’s “fourth largest pay 
crop, with a total of 290 million bushels.”
 “More recently the cultivation of edible varieties or 
‘vegetable types’ is gaining in popularity... They can be 
eaten either as a fresh vegetable, in the form of dried baked 
beans, or as any of the prepared products such as soy fl our... 
Perhaps the easiest way to become acquainted with the 
soybean is to raise it right in your own garden... The shelled 
beans serve as a fresh green vegetable for table use and taste 
much like fresh lima beans.”
 Also discusses [whole dry] soybeans, soy sprouts, 
soy milk and curd, soy oil, margarine made from soy oil, 
soy fl our, industrial uses of soybeans, and the nutritional 
value of the soybean and soyfoods. Soybeans now sell for 
approximately 12 cents per pound in most sections of the 
country and the fl our is priced at 12 cents per pound. Soy 
fl our is used in military rations and in Lend-Lease food 
supplies.
 Concerning [whole dry] soybeans (p. 530): “The 
American palate is not suffi ciently familiar with the full, 
unmodifi ed taste of soybeans to have developed a real 
appreciation of them as yet. This taste differs from that of 
our more commonly used dried beans in that it has a heavier, 
stronger quality. The processing methods which are now 
used to make the soy fl our and grits serve to mellow this 
taste so that it is much more bland. It is often said to have a 
‘nutty’ character which is delightful in preparations made of 
the proper proportions of soya and other foods.”

3199. French, Cyrus E.; Berryman, G.H.; Goorley, J.T.; 
Harper, H.A.; Harkness, D.M.; Thacker, E.J. 1944. The 

production of vitamins in germinated peas, soybeans, and 
other beans. J. of Nutrition 28(1):63-70. July. [9 ref]
• Summary: “The problem of obtaining adequate nutrition 
for an Army, under diffi cult conditions of supply, with 
prevention of nutritional defi ciency symptoms, is an 
important one.” Beans and peas are plentiful, inexpensive, 
relatively light in weight, and compact.
 The lower the temperature of the sprouting room, the 
greater the rate of germination. Soybeans showed much less 
tendency to rot than did the other types of beans investigated. 
100 gm of soybeans, after sprouting, provide on average 12.0 
mg of ascorbic acid (vitamin C), 0.45 mg of ribofl avin, 1.0 
mg of nicotinic acid, and 2.8 mg of thiamine.
 “The various varieties of peas were more productive of 
the vitamins concerned than were soybeans, which, however 
were of considerable merit and markedly superior to the 
other types of beans investigated.” Address: Div. of Food 
and Nutrition, Army Medical School, Army Medical Center, 
Washington, DC.

3200. Ham, Wendell E.; Sandstedt, R.M. 1944. A proteolytic 
inhibiting substance in the extract of unheated soy bean meal 
(Letter to the editor). J. of Biological Chemistry 154(2):505-
06. July. [1 ref]
• Summary: “Sirs: In studies upon the utilization of unheated 
soy beans by the chick, extracts made with dilute acid at pH 
4.2 (the isoelectric point of most soy bean proteins) were 
found to contain a substance which greatly retarded the 
activity of trypsin in vitro... No inhibiting activity was found 
in the extracts from raw soy bean fl ake previously soaked 
in 45 per cent alcohol.” A graph shows the effect of treated 
extracts upon tryptic digestion.
 “The activity of the proteolytic inhibitor was lost upon 
dialysis of the extracts and was destroyed by autoclaving 
either the soy bean meal or the extracts.”
 “Previous work at the Nebraska Experiment Station, 
soon to be published [See Ham, Sandstedt, and Mussehl. 
1945, Dec. This journal], has shown that a factor causing 
growth retardation in chicks can be extracted from unheated 
soy beans with dilute acid (pH 4.2)... The similarity in 
properties of the growth-retarding factor and the proteolytic 
inhibitor indicates that the two may be identical.”
 Note 1. This is the earliest document seen (Oct. 2020) 
that reports conclusively the presence of a trypsin inhibitor 
in raw soybeans. This article aroused considerable interest in 
the possible role of trypsin inhibitors in altering the nutritive 
value of proteins.
 Note 2. This is the earliest English-language document 
seen (Oct. 2020) that uses the term “proteolytic inhibitor” to 
refer to a type of trypsin inhibitor. Address: Dep. of Agric. 
Chemistry, Nebraska Agric. Exp. Station, Lincoln.

3201. Jones, D. Breese; Divine, J.P. 1944. The protein 
nutritional value of soybean, peanut, and cottonseed fl ours 
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and their value as supplements to wheat fl our. J. of Nutrition 
28(1):41-49. July. [21 ref]
• Summary: “Soybean, peanut, and cottonseed fl ours contain 
proteins of high nutritive value and offer an excellent means 
of supplying dietary protein to extend and partially replace 
protein foods of animal origin.
 “These plant proteins are well adapted to enhance the 
nutritive value of the proteins of wheat fl our. The addition 
of as little as 5 parts of peanut, soybean or cottonseed fl our 
to 95 parts of wheat fl our produced mixtures containing 16 
to 19% more protein than wheat fl our alone and a protein 
combination that was defi nitely superior in its growth-
promoting value to the same quantity of protein from wheat 
fl our.”
 “Available data leave little doubt that the proteins of 
the oilseed fl ours (soybean, peanut, cottonseed) contain 
suffi cient lysine to compensate for its defi ciency in wheat 
fl our.”
 Mixtures of wheat fl our with soy fl our or skimmilk 
powder at several levels were tested in a rat growth study 
with the following results: Average Gain per Gram Protein 
Consumed
 Mixture: Wheat fl our 95:Supplement 5 Soy fl our 1.38 
Skimmilk powder 1.44
 Mixture: Wheat fl our 90:Supplement 10 Soy fl our 2.16 
Skimmilk powder 1.86
 Mixture: Wheat fl our 85:Supplement 15 Soy fl our 2.27 
Skimmilk powder 2.06
 Wheat fl our alone 0.75
 At a 91% protein level in the diet, studies with rats 
showed soy fl our to have a protein effi ciency value equal to 
that for casein and three times greater than that for wheat 
products, as shown below:
 Soy fl our–Gain per gram of protein consumed: 2.35
 Casein–Gain per gram of protein consumed: 2.34
 Patent wheat fl our–Gain per gram of protein consumed: 
0.75
 Whole wheat fl our–Gain per gram of protein consumed: 
1.15. Address: Bureau of Human Nutrition and Home 
Economics, Agricultural Research Administration, USDA, 
Washington, DC.

3202. Laufer, Stephen; Tauber, H.; Davis, C.F. 1944. The 
amylolytic and proteolytic activity of soybean seed. Cereal 
Chemistry 21(4):267-74. July. [10 ref]
• Summary: The soybean protease system includes 
proteinases, depeptidases, and polypeptidases. “For this 
system we propose the name ‘Soyin.’”
 Table III shows that during soybean germination, there 
is a large increase in proteolytic activity. There is some 
variation among different soybean varieties. Soybean seeds 
are a good source of beta-amylase, but they contain only a 
trace of alpha-amylase. Germination does not affect these 
enzymes signifi cantly.

 The optimum pH of the soybean amylase is about pH 
5.9. On casein and gelatin substrates, the activity of “Soyin” 
increases rapidly with increasing pH, until an optimum is 
reached at approximately 6.7-7.0; the activity decreases 
slightly in the alkaline range.
 Note: This is the earliest document seen (Oct. 2020) 
that mentions “Soyin,” although it seems to be used to refer 
to something other than hemagglutinins–a new meaning 
it was given in 1953. It is also the earliest document seen 
that mentions proteolytic enzymes in soybeans. Address: 
Schwartz Laboratories, Inc., New York, NY.

3203. Marvel, James A.; Carrick, C.W.; Roberts, R.E.; 
Hauge, S.M. 1944. The supplementary value of choline and 
methionine in a corn and soybean oil meal chick ration. 
Poultry Science 23(4):294-97. July. [12 ref]
• Summary: “Choline has been shown by Jukes (1940, 
1941) to prevent perosis ad promote growth in turkeys and 
chicks.” Soybean oil meal was observed to have the same 
two properties. Address: Depts. of Poultry Husbandry and 
Agricultural Chemistry, Purdue Univ. Agric. Exp. Station, 
Lafayette, Indiana.

3204. Naval Medical Research Institute, Bureau of Medicine 
and Surgery. 1944. Far Eastern nutritional relief (Japanese 
culture). OPNAV 13-18. Civil affairs guide. Restricted. 
Washington, DC: Offi ce of the Chief of Naval Operations. vi 
+ 19 p. See p. 4-13, 15-16. Aug. 15. 18 cm.
• Summary: From the title page: “Prepared by the Naval 
Medical Research Institute, Bureau of Medicine and Surgery, 
for Military Government Section, Central Division, Chief of 
Naval Operations.” At the top of every page is written the 
word “RESTRICTED,” which is also underlined for added 
emphasis.
 Note: On 6 Aug. 1945 the U.S. dropped the fi rst atomic 
bomb on Hiroshima, Japan. This manual was prepared about 
one year before that event. Therefore it appears that the U.S. 
believed, a year before the war was over, that it would win 
the war.
 Page 4: Table 3. Proposed basic rations (daily intake per 
person). In the left column are the basic foodstuffs needed. 
Across the top are: Weight, calories, calcium, iron, vitamin 
A, thiamin, ribofl avin, niacin. Soy sauce can be used as a 
source of salt. “Provisional emergency nutritional plan”–
when the optimal diet is unavailable but a bare subsistence 
diet is all that is possible–for 2-3 months.
 Page 5: Table 4, “Recommended emergency nutritional 
plan” includes soybeans and groundnuts as types of 
“Pulses”–of which 100,000 people will need 9.0 long tons 
per day.
 Page 6: The basic Japanese food habits may be 
summarized as follows:
 “(a) All Japanese, rich and poor, eat fair quantities 
of three types of food: rice, which provides bulk and 
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carbohydrates; beans, especially the soybean, which provide 
protein and some fats; and pickled vegetables and fruits, 
which provide vitamins.
 “(b) Fish is eaten by all, but only the more well-to-do eat 
it in quantity. It never replaces rice.
 “(c) Fresh vegetables are common in the diet of all 
Japanese, although (as in other countries) the farmer 
probably eats more than the poor city dweller does.
 “(d) Meat is not a major article of diet, although its 
popularity has increased greatly in recent years.”
 Azuki bean paste is also used as a covering on some 
rice cakes. As for salads: “A Japanese dressing of vinegar, 
soy sauce, and sugar on thinly sliced cucumber or cold, 
boiled spinach would be more in keeping with Japanese food 
habits.”
 Page 7: “Fried bean-curd (age) is sometimes served with 
boiled rice (gohan).” Discusses various types of sushi.
 Page 8: Including inarizushi (with fried bean curds).
 Note 1. This is the earliest English-language document 
seen (April 2013) that contains the word inarizushi (one 
word without hyphenation). “3. Beans (Mame). Beans are 
almost as important as rice in the Japanese diet. The two 
most important beans are the soybean (daizu), and a small 
red bean (azuki).”
 Page 9: “The soybean forms the basis of the salty miso 
paste which in turn is the basis of bean soup or misoshiru. 
This bean soup, together with rice and pickles, is the 
standard breakfast throughout the country, and is eaten as 
part of dinner by millions of Japanese. Added to the thick 
salty soup are various bits of vegetable and fi sh which the 
housewife may have available.
 “In cities miso is made by specialists and sold in small 
food shops, but each summer in the country every housewife 
makes her own annual supply.
 “Soy sauce or shoyu is of vital importance in the 
Japanese diet. This is used as a sauce for fi sh, for rice dishes, 
and for meat dishes. It is to the Japanese what salt is to us, an 
indispensable adjunct to any meal. Any strange food might 
be made palatable if there were soy sauce to go with it.
 “Tofu is a third important soybean product. This is a 
bean-curd cake. As a rule it is prepared in square blocks 
by special tofu makers who peddle it to the neighborhood. 
It forms a substitute for fi sh at a modest meal. The fl avor 
and consistency of tofu vary with the region and maker. 
Tofu makers often raise pigs on the waste products of tofu 
making.
 “The small red azuki beans are made into paste and used 
as stuffi ng for rice cakes, and the beans are sometimes mixed 
with rice on festival occasions. Azuki beans are in the nature 
of a minor special treat.”
 “Most farmers grow at least part of the beans they need.
 “4. Pickles (Tsukemono or okoko. ‘fragrant thing’). 
Almost nothing is served in Japan without some pickled 
product to go with it as an appetizer. Thus, pickle is served 

with all ordinary meals, with boxed lunches (bento), or often 
together with tea or wine at meals.
 “The commonest form of processed pickle purchased 
in shops is pickled radish or daikon. (The pickle itself is 
called takuan). Another common form is pickled plum or 
umeboshi.”
 Page 10: “Fish and shellfi sh often form a part of sushi, 
which is plain rice fl avored with vinegar, with slices of fi sh, 
shellfi sh, or omelet laid on top or rolled in seaweed or fried 
bean-curd. Fish are also eaten in soup, especially a clear soup 
with chunks of the fi sh in it.”
 Page 11: Fruits and vegetables include “(f) Konnyaku 
(paste made from the starch of the plant ‘devil’s tongue’).” 
“Konnyaku is boiled and processed into squares and sold–
then cooked in soy sauce or soup. It is also used in shredded 
form.”
 Other vegetables include “(d) Bean sprouts (moyashi).”
 Page 12: “Most vegetables are boiled and eaten with 
soy sauce and a little sugar. They are frequently put into 
soup, cooked into a stew, chopped up and mixed with rice, or 
pickled.”
 Page 13: “Salt (brine production) is used generously 
in making miso and green vegetable pickles. Salt is a 
government monopoly and is sold at little or no profi t.”
 “8. Meat. Such meat dishes as sukiyaki, using either 
beef or chicken, are common in middle and upper-class 
urban families. Soy sauce is an important element in cooking 
sukiyaki. In general, before the war beef and pork were 
coming to be eaten more and more among the poorer classes, 
especially in cities.”
 Page 14: “Major Japanese dislikes” include:
 “(a) Entrails and internal organs of cattle or pigs, e.g., 
livers, tongue, or brain. (b) Lamb (said to smell). (c) Mutton. 
(d) Cheese (strongly disliked by most Japanese). (e) Milk 
and butter would be hard to make acceptable. This applies to 
foods fried in butter...”
 Page 15: “11. Field recommendations:
 “(a) Basic food habits are ingrained early in childhood. 
Food is a center of anxiety and fear. In times of war and 
calamity. Thus, food will be subject to wild rumor and 
constant criticism.
 “(b) The cultivation of gardens should be encouraged.
 “(c) So far as Japan is concerned, a general supply 
of fresh pickled vegetables and shoyu will go a long way 
toward making even the handouts of a conqueror palatable.
 “(d) Because food habits are often diffi cult to change, 
it would probably be helpful to enlist local assistance in 
the preparation and distribution of food supplies. Cooks 
make excellent anthropologists. Given any food, a Japanese 
cook would manage to Japanize it. For instance, in cooking 
vegetables Japanese use soy sauce and sugar, not salt and 
butter. Similarly, spaghetti in tomato sauce or macaroni in 
cheese would not be acceptable. Cooked in soy sauce, sugar 
and dried bonito shavings, however, it would probably be 
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eaten, as in this form it would be similar to Japanese soba or 
udon.”
 Table 5, “Composition of Japanese foods per 100 grams 
(Ready to be eaten)” includes: “Bean-curd omelet. Pea curd. 
Bean curd (Tofu). Bean residue [okara]. Sprouted beans (5% 
protein).”
 Page 16: Table 6 (8 columns), “Production and 
consumption of foodstuffs in Japan proper–1936” includes 
rice, wheat, barley, other cereals, soybeans, other beans,... 
For each food is given: Name of food. Area (1,000 acres). 
Value of production (million yen). Production (million 
pounds). Exports (million pounds). Imports (million pounds). 
Total (million pounds). Consumption per capita (pounds; 
Rice: 350.9. Wheat 42.2. Barley 36.3. Soybeans 27.2. Fish 
67.3. Meat 4.8. Eggs 5.9. Dairy products 0.8, but fresh milk, 
of which consumption amounted to 1.04 gallons per capita, 
has not been included). Extensive notes accompany Table 6.

3205. Cheng, L.T.; Tai, T.K. 1944. Studies on soy bean 
proteins. V. The effect of valine and methionine on the 
growth of rats receiving glycinin as sole protein. J. of the 
Chinese Chemical Society 11(1):11-13. Aug. [3 ref]
• Summary: “In the course of our previous study, the 
symptom of losing hair in the glycinin rats, beginning from 
the abdominal region, has attracted our attention. The hair 
would not be regenerated unless some sulfur-containing 
amino acid, either cystine or methionine, was supplemented 
to their diet.” The fact that soy bean protein has a defi ciency 
of cystine has been pointed out by previous researchers 
(Mitchell & Smuts 1932; Shrewsbury and Bratzler 1933).
 “Summary: By the use of [rat] feeding experiments, 
it was found that the quantity of methionine and of valine 
in glycinin are insuffi cient for the maintenance of normal 
growth.” Address: Dep. of Biochemistry, College of 
Medicine, National Central Univ., Chengtu.

3206. Cheng, L.T.; Tai, T.K. 1944. Studies on soy bean 
proteins. III. Nutritive value of glycinin, albumin and casein 
as measured by growth [of rats]. J. of the Chinese Chemical 
Society 11(1):1-5. Aug. [5 ref. Eng]
• Summary: “The soy bean protein has long been considered 
as a complete protein of high nutritive value by nutritionists. 
Iwanowa (1935), based upon the results of feeding 
experiments, concluded that soy bean can be used as a sole 
source of protein for normal growth of young rats. Liu and 
Chen (1934), on a study of soy bean cake, had also reached 
independently a similar conclusion. Contrary results are, 
however, reported by Wan (1931), who considering [sic] the 
soy bean protein as defi nitely inferior to that of cow’s milk. It 
is generally believed that the nutritive values of both casein 
and albumin are higher than that of glycinin, but just to what 
extent the superiority might be still remains as a question. 
Apparently, as the soy bean is the chief source of protein 
in Chinese dietaries, information of its nutritive value as 

compared with casein and albumin is important. The aim of 
the present study is to compare the effect of pure glycinin, 
casein and albumin on the growth of young rats in order to 
evaluate the true value of glycinin in nutrition.”
 “Summary: The nutritive value of glycinin, albumin 
and casein was compared by growth method. On an equal 
basis of food intake (456.38 gm), the mean gains of body 
weight was 64-81 gm for glycinin rats, 85.85 gm for albumin 
rats and 89.72 gm for the casein rats. According to these 
statistical data the glycinin is defi nitely inferior to albumin 
and the latter is still inferior to casein so far as their nutritive 
values are concerned.” Address: Dep. of Biochemistry, 
College of Medicine, National Central Univ., Chengtu.

3207. Dumiati, Mustafa. 1944. Ful as-suya: ahdath maa 
`arafu `anhi [The soya bean: the latest news about it]. al-
Muqtataf (The Selection) 105:291-92. Aug. [Ara]
• Summary: Shuang Wen (2017, p. 27) writes: “... in August 
1944, the Egyptian agronomist Mustafa Dumiyati, who 
compiled a dictionary on the names of plants, introduced to 
the readers of al-Muqtataf how to cook the soybeans:
 “’It [the soybean] is a smooth pea-like seed and varies 
in color according to the category of black to brown to 
yellow to green. There are many ways to cook and prepare 
it as food. It can be boiled, grilled, or fi nely ground... these 
seeds contain little or no starch originally. They can be used 
to make crispy bread crumbs or bread for patients with 
diabetes. This bean can also make a soup called ‘the soy 
soup’ [miso soup].
 “However, despite the efforts of scientists and 
agronomists in promoting the health benefi ts of the soybeans 
in the academic journals and newspapers, most of the 
Egyptian farmers were/are illiterate.” Address: Cairo, Egypt.

3208. Tai, T.K.; Cheng, L.T. 1944. Studies on soy bean 
proteins. IV. The effect of albumin and casein on the nutritive 
value of glycinin. J. of the Chinese Chemical Society 
11(1):6-10. Aug. [4 ref. Eng]
• Summary: “Although the nutritive value of glycinin is the 
best among the vegetable proteins, yet its growth-promoting 
value, as we have pointed out in a previous paper (1944), is 
defi nitely inferior to both casein and albumin when served 
as a sole source of protein. The benefi cial supplementary 
effect of meats and eggs on the biological value of soy bean 
protein has also been reported by one of us (1941) and by 
Eppelbaum (1934) and others (1927).”
 “Summary: The supplementary effect of casein 
and albumin was studied. The albumin showed a higher 
supplementary effect on glycinin than that of casein. After 
statistical treatment, the mean gain in body weight on 
equal basis of food intake is 16.41 gm. for glycinin alone, 
29.72 gm from glycinin-casein and 57.53 gm. for albumin. 
Explanation for the better supplementary effect of albumin 
and casein was tentatively offered.” Address: Dep. of 
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Biochemistry, College of Medicine, National Central Univ., 
Chengtu.

3209. Bourse Egyptienne. 1944. La culture du “soja” en 
Egypte: vertus et possibilités d’acclimatation [The culture 
of the soybean in Egypt: properties and possibilities for 
acclimatization]. Sept. 13. p. 34? [Fre]
• Summary: A few days ago, we announced that Egypt 
would begin growing the soybean on a large scale–according 
to a project developed by the Ministry of Agriculture 
(ministère de l’Agriculture).
 Dr. S. Michaeloff, who published a well-documented 
study on the topic–a study published in the journal of 
the Fuad I Society of Political Economy, Statistics and 
Legislation (Société Fouad Ier d’Economie Politique, de 
Statistique et de Législation)–has shown us today that “Soja 
Hispida” is very rich in nutrients, including: carbohydrates, 
protein, fat and phosphate salts, along with casein, albumin, 
lecithin, lysine, histidine, etc.
 Regarding enzymes, Dr. Michaeloff pointed out the 
presence of a diastase that transforms starch into fermentable 
sugar, which is very easy for the organism to digest. He also 
called attention to the low levels of cellulose found in the 
soybean, an indigestible, if not harmful, material.
 One important point he makes is that soy fl our can be 
used to produce bread for diabetics.
 The author lists the many signifi cant uses in addition to 
human food, according to the different varieties–some early, 
others late–from a perspective of the food and industrial 
economies.
 Oil cake: for animal feed, containing between 40% to 
45% protein.
 Milk: called a “plant-based milk” (lait végétal), good for 
both humans and animals.
 Oil: many industrial uses, particularly for manufacturing 
soap, as with cottonseed oil.
 Casein: also for various uses: plastics, glue, etc.
 Acclimatization: Contrary to the Ministry of 
Agriculture’s plans to acclimatize the soybean in Asyut, Dr. 
Michaeloff recommends Lower Egypt, the Mediterranean 
coast and progressively, the expansion of the crop towards 
Upper Egypt, as was done in North Africa, in the Caucasus 
and in general by all countries that have acclimatized the 
soybean.
 ... and preservation: To protect the crop from the cotton 
bollworm, in another study published in this newspaper 
on September 15, 1943, called “Fighting the cotton 
bollworm–Use of arsenic and its risks,” the author generally 
recommends using tobacco rather than arsenic salts. This 
suggestion merits consideration by the relevant authorities.
 Note: Translated by Elise Kruidenier, Seattle, 
Washington.

3210. Beckel, A.C. 1944. A bibliography on the solvent 

extraction of vegetable oils from raw materials: With special 
attention to soybeans. Oil and Soap 21(9):264-70. Sept. [205 
ref]
• Summary: Discusses: Apparatus: Continuous or batch. 
Process: Continuous or batch. Reviews. Principles. Effects 
on oil and meal. Hazards. By-products. Costs. Solvents: 
General (1 citation), ethyl alcohol (24), methyl alcohol (2), 
hexane (8), benzene (9), propane (1), trichloroethylene (4), 
ethylene dichloride (1), carbon dioxide (1), sulfur dioxide 
(2), butane (1), carbon tetrachloride (2). Address: Northern 
Regional Research Lab., Peoria, Illinois.

3211. Cahill, William M.; Schroeder, L.J.; Smith, A.H. 
1944. Digestibility and biological value of soybean protein 
in whole soybeans, soybean fl our, and soybean milk. J. of 
Nutrition 28(3):209-18. Sept. [13 ref]
• Summary: The authors studied the digestibility and 
biological value (BV) of the soybean protein in cooked 
whole soybeans (with 10 human subjects, the digestibility 
averaged 90.5 and the BV 94.5), cooked soybean fl our (with 
6 subjects, the digestibility averaged 94.0 and the BV 91.7), 
and “soymilk” (with 9 subjects, the digestibility averaged 
89.6 and the BV 95.3). The biological value of egg protein, 
taken as the standard, is 100.
 The soybean milk [actually a soy-based infant 
formula] was Mull-Soy, a brand made by The Borden Co. 
They concluded that the soybean proteins in Mull-soy are 
practically the nutritional equivalent of egg proteins. The soy 
fl our they used was Staley’s Soy Flour #2. Address: Wayne 
University College of Medicine, Detroit, Michigan.

3212. Dreisbach, Margaret B. 1944. How soybeans were 
introduced to the people of Calhoun County, West Virginia, 
by the county nutrition committee. Washington, DC: 
Extension Service, War Food Administration. 4 p. Sept. 15.
• Summary: “Calhoun County, West Virginia, although 
tucked away in the Allegheny Mountains near the central part 
of the State, off a main highway, has felt the impact of the 
war as much as any other county and more than most. Before 
the war the population was about 12,000. Enlistments, the 
draft, and recruitment for war jobs in industrial plants in 
other parts of the State and in Ohio, have taken away 25 
percent of the population. There are no foreign groups, 
and only two Negro families live in the county. With this 
exception, the people are native-born whites of Anglo-Saxon 
descant.
 “Nature has balanced the meager agricultural 
possibilities of Calhoun’s hills and mountains by providing 
a resource of great importance. That is, natural gas and oil 
which yield income in the form of royalties to landowners 
and wages to those who labor at the wells and in the 
compression and pumping stations. Capital to develop and 
operate the wells is provided by one large company and 
several smaller ones.
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 “Farming is on a small scale, largely of the subsistence 
type. Many are only part-time farmers. There is stock and 
poultry raising, but not much dairying. People in Grantsville, 
the small county-seat town, and in the few villages, as well 
as the rural dwellers, have gardens.
 “The county is not particularly progressive. People do 
not care about road improvement. There are few bridges. 
Many streams are crossed by foot bridges. Schools are of the 
one-room type except in Grantsville, where there is a grade 
school and county consolidated high school.
 “Religion throughout the county is Protestant. There 
is almost no religious leadership. An itinerant pastor serves 
churches of the county irregularly, and even the church in 
the county seat is served only two Sundays each month. 
However, there are Sunday schools with local leadership in 
most communities. Young people also have 4-H Clubs. The 
extension service has organized farm women’s clubs and 
farm security encourages its borrower families to meet in 
groups to discuss problems and receive instructions.
 Footnotes: “1. Information from an interview with Miss 
Abbie Pussel, chairman of the county nutrition committee.
 “2. One of a series of case histories prepared for use in 
The Conference to Outline the Contribution of Extension 
Methods and Techniques Toward the Rehabilitation of 
War-torn Countries, held in Washington, D.C., September 
19 to 22, 1944. Extension Service and Offi ce of Foreign 
Agricultural Relations Cooperating.
 “3. Field Consultant, Nutrition Programs Branch, Offi ce 
of Distribution.
 “...
 “Family and community ties are strong. In town the 
oldest settlers tend to form cliques. They have the greatest 
prestige of any class.
 Recreational facilities are meager. Sunday Schools, 
4-H and farm women’s club meetings, and a garden club 
in Grantsville provide about the only opportunity for social 
activities.
 “Ambitions of adults are centered in their families. They 
want a good living, are interested in their children, and are 
ambitious for their children to be successful.
 “The war has brought changes in attitudes and in ways 
of living. Horizons have been broadened by correspondence 
with relatives and friends who have left for military service 
or for war work. There is increased attention to news 
by radio and newspaper. People generally are working 
harder, and older people are working longer hours. Some 
mothers seem indifferent to what is happening in home and 
community due to intense interest in what is happening to 
their sons overseas.
 “One problem which has developed as a result of the 
war situation has been disruption of the usual pattern of food 
production and distribution, particularly in regard to meat. 
For generations the custom has been for farmers to raise 
meat animals, owned and furnished to them by town people. 

Meat produced under this plan is shared between farmer and 
townsman. The war interrupted this procedure through many 
farmer’s leaving the county and shortages of gasoline and 
tires which prevented travel and trucking. The complexities 
of rationing regulations governing slaughter of farm animals 
for home use further hindered customary practices. People 
faced a shortage of meat which was more acute in town than 
in the country.
 “The county nutrition committee decided to introduce 
soybeans as a meat substitute to meet the emergency. The 
committee includes members who are representative of 
agencies and organizations that reach practically all families 
in the county. They are the home demonstration agent and 
county agent of the Extension Service, the high-school 
home-economics teacher, the county superintendent of 
schools and the principal of the consolidated high school, 
Farm Security Administration home supervisor, county 
public-health nurse, case worker of the Department of Public 
Welfare, Red Cross director, president of the garden club, 
and a physician.
 “People were receptive from the beginning because they 
recognized the campaign as an effort to help them in meeting 
a need created by the war emergency. All members on the 
committee assisted in planning the educational campaign 
which was necessary. The principal channels for reaching 
people were the farm women’s clubs, 4-H Clubs, farm 
security groups, schools, and the garden club of Grantsville. 
Defi nite responsibilities were assigned to each committee 
member when the project was planned.
 “Objectives of the over-all campaign were similar for 
all, although various methods were used in reaching different 
groups:
 “1. Against the background of the meat shortage, 
publicity was given to the food value of soybeans and 
soybean products as substitutes for meat.
 “2. As many people as possible were given an 
opportunity to taste appetizingly cooked foods prepared with 
soybeans and soybean products.
 “3. Samples of seeds for planting and soybean fl our 
were given away. Enough soybean fl our for one baking 
was packed in cellophane bags and given to women at club 
meetings by the home demonstration agent. The bags were 
also given to children at school.
 “4. Seed and fl our were stocked by a leading grocery 
store and were on hand when the campaign started.
 “5. As many lay women and children as possible were 
given work to do toward carrying out the project.
 “6. Before beginning any cooking demonstrations, the 
home demonstration agent tried out recipes and practical 
baking, canning, sprouting beans, and making soybean milk. 
Local club members assisted.
 “Division of responsibility among professional workers, 
lay leaders, and volunteers was as follows:
 “1. The home demonstration agent, who is also 
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chairman of the nutrition committee and the farm-security 
home supervisor arranged with a chain grocery store to 
stock soybeans and soybean products. Other stores were 
approached, but were either indifferent or could not obtain 
supplies.
 “2. The State extension nutritionist trained leaders at a 
county meeting on the preparation of soybean foods. Those 
leaders gave demonstrations with the assistance of the home 
demonstration agent in seven farm women’s clubs.
 “3. The home-economics teacher wrote articles for the 
county newspaper. The newspaper cooperated fully. The 
home-economics teacher also demonstrated the use of soy 
products in a foods class at the county 4-H Club camp.
 “4. Grade-school pupils prepared a window exhibit on 
soybeans and soybean products. Grantsville grade school 
served soybeans and baked products several times. A 
package of soy fl our and recipes were given to each school in 
the county serving school lunches.
 “5. Three 4-H demonstration teams of seven girls gave 
demonstrations on sprouting soybeans from which salads 
were made. Sandwiches were also demonstrated using 
soybean fl our bread. These teams demonstrated before 66 
members of 8 clubs. Soybean fl our was used by most of the 
4-H girls taking food preparation projects. Soybeans and 
products made from soybean fl our were served at the county 
4-H camp.
 “6. Literature was widely distributed, especially recipes. 
The United States Department of Agriculture, State extension 
Service, and the B.&O. [Baltimore & Ohio] Railroad 
furnished the literature.
 “7. School-lunch cooks were trained by the home 
demonstration agent to prepare foods made of soybeans for 
school meals.
 “Although the intensive campaign is over, the nutrition 
committee’s interest in increasing the use of soybeans 
has continued. Evidence that the effort was successful is 
observed throughout the county. Workers who travel over 
the county report that soybeans are growing quite generally. 
Farm-security records show that 60 out of 100 families have 
adopted the growing and use of soybeans. Extension workers 
make a similar estimate for other families.
 “Only one obstacle prevented even greater success–the 
chairman of the nutrition committee became ill before all 
plans for which she had assumed responsibility had been 
carried through. It is now realized that the Sunday schools 
might also have been used as a channel for reaching more 
people.” Address: Washington, DC.

3213. Greene, R.D.; Black, Archie. 1944. The 
microbiological assay of tryptophane in proteins and foods. 
J. of Biological Chemistry 155(1):1-8. Sept. [19 ref]
• Summary: Lactobacillus arabinosus was used to determine 
the tryptophane content of various foods, including three 
types of soy protein, fat-free soy fl our and low-fat soy fl our. 

Address: Biological Labs., E.R. Squibb and Sons, New 
Brunswick.

3214. Hayward, J.W. 1944. Utilization of soybean oil meal 
as feed and fertilizer. Soybean Digest. Sept. p. 36, 38.
• Summary: “Soybean oil meal, having found wide 
acceptance as one of the fi nest and most versatile of protein 
concentrates, now is in very wide demand. Will it retain its 
new-found friends after the war? Dr. J.W. Hayward, director 
of biological research and development of Archer-Daniels-
Midland Co., Minneapolis, surveys the situation. He believes 
utilization should continue to expand if research programs 
are kept up and as experience grows.”
 “Soybean growers, like all producers of raw materials, 
are looking forward to the postwar period and wondering 
just what the future holds for them. How many soybeans the 
grower will attempt to produce is normally dependent upon 
the economic aspects involved. Here the price per bushel of 
soybeans in relation to the price for other staple crops is very 
important in the mind of the grower.
 “The primary product of soybeans is soybean oil meal. 
Approximately 80 percent of the soybean is converted to 
meal products by the processor.
 “Just prior to declaration of World War II the production 
of harvested soybeans was increased rather consistently 
from year to year. Approximately 2 million tons of soybean 
oil meal were produced from the 1941 soybean crop. This 
compares with a total domestic production of all high-
protein concentrates during the pre-war period of 5 million 
to 6 million tons annually. These fi gures include dry-milk 
products as such and the equivalent, fed as liquid milk on the 
farms.
 “Under the impetus of the war our present production 
of soybean oil meal is about 3 million tons annually 
and compares with a total production of high-protein 
concentrates of about 11 million tons.
 “The tremendous increase in livestock numbers has 
provided a strong demand for high protein concentrates 
produced during the past 2 or 3 years. In planning for the 
future, however, we should not forget that during the pre-
war period 5 million tons of these protein concentrates were 
considered a burdensome supply for our country as a whole 
and most of us still recall those days when soybean oil meal 
sold at $20 per ton and less F.O.B. the mills, and rather hard 
to sell at that fi gure.
 “Demand Strengthened: However, the demand for 
soybean oil meal in the post-war period will be strengthened 
by the widespread familiarity with its proven nutritional 
properties. Because of aggressive research and expanded 
wartime usage, many of the nutritional values of soybean 
oil meal were quickly revealed. Ten years ago, yes, even 4 
years ago, there were many who were not familiar with the 
qualities of soybean oil meal. Today soybean oil meal is 
widely accepted as one of the very fi nest and most versatile 
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protein concentrates available.
 “Soybean producers may well ask if we can expect 
further advances in the science and technology of using 
soybean oil meal in animal and poultry rations. This is a 
fair question because further improvements will expand the 
market for soybean oil meal. If it is fair to predict the future 
of soybean oil meal on the basis of what we have learned 
about the older, more established protein concentrates, then 
it can be said without question, that we still do not know all 
there is to know about soybean oil meal.
 “Meat scraps and fi sh meal, for example, are old 
established proteins and yet even today we are still learning 
pointers on what it takes to make these ingredients function 
in rations for livestock and poultry. The amino acid approach 
to protein quality has merely been scratched and I predict 
that this is one phase of protein concentrate studies that will 
receive a great deal of attention during the years ahead. I 
have further confi dence that such a study will not limit the 
utilization of protein concentrates, but rather provide greater 
knowledge of their makeup and thus make it easier for the 
consumer to utilize them to best advantage.
 “The great percentage of our soybean oil meal 
production is used in animal and poultry feeds. You may well 
ask just what we can expect in the way of utilization by the 
various classes of animals and poultry on the farm or in the 
commercial feed lots or specialized production units.
 “Dairy cattle have normally constituted a demand for 50 
percent of all the vegetable protein concentrates produced. 
During times of normal supply and competition we can 
expect that soybean oil meal will sell to dairy farmers on 
the basis of its cost per pound of digestible protein as these 
consumers do not generally pay a premium for protein 
quality. In this respect soybean oil meal will have to be 
placed in a class with some of the other protein materials 
which have not been generally praised for their effi cient 
protein.
 “Beef cattle and sheep do not normally constitute 
a very large outlet for high protein concentrates except 
in times of very large production and low prices. These 
animals normally utilize a large proportion of roughage 
to concentrates. There are periods of about 3 months out 
of the year when range cattle and sheep are fed protein 
concentrates; even then the quality is limited.
 “No one seems to know just what percentage of our total 
protein concentrate supply can be utilized by beef cattle and 
sheep during normal times. The Feed Industry Council, in 
their recent estimates on feed usage for 1944, have allotted 
beef cattle and sheep 20 percent of the total supply of high 
protein concentrates. This fi gure may be a trifl e conservative 
for the future because feeding margins do not justify highly 
fi nished beef and lamb. Under the free economy of pre-war 
years many beef cattle and sheep were fed in feed lots for 
periods of 3 to 6 months. During this time they normally 
received a protein concentrate in addition to the usual grain 

and roughage ration.
 “If soybean oil meal should ever be priced as cheaply 
as it was several years ago, beef cattle and sheep feeders can 
well afford to use it as a substitute for corn. Quite extensive 
work has been conducted at the University of Illinois on 
this very subject. They have found that beef cattle gain even 
more rapidly when soybean oil meal is fed with corn in the 
proportion of about 1 part soybean oil meal to 4 parts of 
corn, or 1 to 2 than they do when the proportion is 1 to 7. 
Dressing percentage and selling price also favor the higher 
levels of soybean oil meal. These studies have shown that 
soybean oil meal is actually worth more when fed at high 
levels than when fed at a ratio of 1 to 7.
 “Lamb Rations: In the case of lambs it has been 
demonstrated that soybean oil meal may actually replace all 
of the corn in a standard shelled corn, corn silage, soybean 
oil meal ration. Lambs which received .84 lbs. of soybean 
oil meal daily and no corn actually gained more rapidly than 
when the soybean oil meal and corn were fed in the standard 
proportions of 1 to 7 and 1 to 9.
 “Hogs constitute the greatest potential demand for 
protein concentrates of any class of farm animals and 
poultry. Hogs belong to the class of critical animals which 
require protein of high quality for maximum development. 
For that reason soybean oil meal, when properly processed, 
is considered a favorite protein concentrate for hogs.
 “Recent advances in hog nutrition have emphasized the 
need to maintain adequate levels of minerals and vitamins 
regardless of the protein source. This is of basic importance 
in all rations. When this practice is followed soybean oil 
meal can supply the major portion of supplemental protein in 
all types of hog rations.
 “If we consider hog production in the United States 
during 1940 as a fairly normal year and if we fed these 
hogs properly balanced rations with respect to protein, 
there would be a potential annual need for 3 million tons of 
soybean oil meal, even if soybean oil meal supplied only 
half of the supplementary protein. Thus we see that if the 
various established agencies are successful in putting across 
an educational campaign for the proper nutrition of hogs, this 
class of animals can very easily become our greatest outlet 
for soybean oil meal and an outlet that will possibly justify 
an increase in soybean oil meal over our present production.
 “Poultry, is, of course, our most dependable consistent 
outlet for protein concentrates. The poultry population of 
this country is normally fairly steady. Its fl uctuations are less 
violent than in the case of hogs. Poultry, like hogs, responds 
to proteins of high quality and thus a premium is placed 
on soybean oil meal for use in poultry rations. Here again, 
correct processing and supplementation of soybean oil meal 
is necessary for maximum results.
 “I consider it appropriate to give credit to the poultry 
industry for pioneering soybean oil meal more aggressively 
than any other animal industry. This group was fi rst to 
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learn just what it takes to make soybean oil meal function 
properly in a complete feed. It was the poultry industry that 
fi rst placed emphasis on properly cooked soybean oil meal. 
With emphasis on poultry requirements for quality protein, 
the extracted or 44 percent soybean oil meal came into high 
favor.
 “Fur-bearing animals, rabbits, dogs and other pets, 
may possibly become a more important outlet for soybean 
oil meal than they have been in the past. They have been 
the last class of animals to accept soy products as a protein 
ingredient, with the possible exception of dogs. Although 
the protein quality of soybean oil meal is very satisfactory 
for fur-bearing animals, such as foxes and mink, there are 
apparently other factors to consider in making soybean 
oil meal most useful for these animals. There are now an 
estimated 15 million dogs in the United States, so we must 
admit that these animals themselves constitute a very large 
potential demand for feed ingredients.
 “Thus far the outlet for soybean oil meal and 
other organic materials for fertilizer purposes has been 
comparatively small. During a normal year 50,000 tons of 
all organic fertilizers is considered a relatively signifi cant 
tonnage. During the war years this tonnage has been reduced 
to an estimated 20,000 tons. Of course, as you know, 
soybean oil meal has been restricted for feed purposes 
and not permitted for use as a fertilizer during our present 
emergency. The over-all demand for fertilizer varies, of 
course, but during the present year, there is an estimated 
demand for probable delivery of some 11 million tons of 
fertilizer.
 “Organic Fertilizers: There are many advantages to 
organic fertilizers. Soybean oil meal has already proved 
itself as a reliable carrier of organic nitrogen. Fertilizer tests 
at the Connecticut Tobacco Experiment Station have shown 
soybean oil meal to be signifi cantly superior to cotton seed 
meal as an organic fertilizer. This superiority is based on the 
greater availability of the nitrogen in soybean oil meal...” 
Address: Director of Biological Research and Development, 
Archer-Daniels-Midland Co., Minneapolis.

3215. American Oil Chemists’ Society. 1944. The analysis 
of soybeans for oil content (an amplifi cation of the present 
offi cial A.O.C.S. method). Oil and Soap 21(10):306. Oct.
• Summary: Contents: Preparation of sample. Predrying. 
Grinding. Second moisture. Oil.

3216. American Oil Chemists’ Society. 1944. Report of the 
soybean analysis committee. Oil and Soap 21(10):305-36. 
Oct.
• Summary: “Collaborative analyses on seven samples by 79 
laboratories have shown that the average standard deviation 
in the oil determination is about 0.34 percent, which 
compares with a standard deviation of 0.31 percent for six 
cottonseed samples.”

 The names of the members of the committee are then 
listed: E.C. Ainslie. F.I. Collins. C.H. Cox. Egbert Freyer. 
Harold Ory. S.O. Sorensen. R.T. Milner, Chairman.

3217. Bailey, A.E.; Feuge, R.O. 1944. Notes on the 
stabilization of oxidized fats by steam deodorization with 
phosphoric acid or commercial lecithin. Oil and Soap 
21(10):286-88. Oct. [10 ref]
• Summary: Phosphoric acid (.004%) or the optimum 
amount of soybean lecithin (0.1%) improved the stability of 
oxidized fats if added before deodorization but were without 
much effect added after deodorization. With unoxidized fats 
these stabilizers had the same effect added before or after 
deodorization. The phosphatides evidently maintain their 
antioxidant effect in spite of the high temperature.
 “Commercial lecithin has long been known as an 
antioxidant for fats and oils, having been patented for this 
purpose by Bollmann (U.S. Patent 1,575,525) in 1926.”
 Olcott and Mattill (Oil & Soap, April 1936) “have 
demonstrated that cephalin rather than lecithin is the active 
substance in the commercial product, and have attributed its 
activity to an ionizable hydrogen atom in the phosphoric acid 
group.”
 Contains 2 graphs and 5 tables. Address: Southern 
Regional Research Lab., New Orleans, Louisiana.

3218. Bhagvat, Kamala; Devi, P. 1944. Inactivation of 
thiamine by certain foodstuffs and oil seeds. I. Indian J. of 
Medical Research 32(2):131-37. Oct. [7 ref]
• Summary: The soya bean was reported to contain a factor 
that destroys thiamine. The authors added 50 micrograms 
of thiamine to 5 gm of soybeans incubated the suspension 
overnight, then were able to recover 60% of the added 
thiamine, according to a thiochrome test. Thus 40% of the 
added thiamine was inactivated or disappeared.
 Note 1. This is the earliest document seen (Nov. 2020) 
concerning antinutritional activity in soybeans.
 Note 2. Part II of this article is on p. 139-44 in this same 
issue, but soy is not mentioned in Part II. Address: Nutrition 
Research Laboratories, I.R.F.A., Coonoor, S. India.

3219. Bowman, Donald E. 1944. Fractions derived from 
soy beans and navy beans which retard tryptic digestion of 
casein. Proceedings of the Society for Experimental Biology 
and Medicine 57(1):139-40. Oct. [3 ref]
• Summary: “During recent studies observations were 
made regarding certain factors of navy and soy beans which 
infl uence digestion... it was observed that a certain fraction 
of navy and soy beans retards the in vitro digestion of milk 
casein by trypsin” (p. 139).
 “Boiling the supernatant solution of the original aqueous 
extract... of soy beans at pH 4 to 5 for 15 minutes decreases 
the activities of the inhibiting fraction to about one-fourth of 
the original values” (p. 139-40).
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 Describes the discovery of what would soon be called 
soybean trypsin inhibitor (SBTI), which is a protein. 
Aqueous extracts of raw soya beans can inhibit proteolysis of 
casein by pancreatin. This pioneering paper describes one of 
the most important discoveries in soybean nutrition. Address: 
Dep. of Biochemistry & Pharmacology, School of Medicine, 
Indiana Univ., Indianapolis.

3220. Caskey, C.D., Jr.; Knapp, Frances C. 1944. Method for 
detecting inadequately heated soybean oil meal. Industrial 
and Engineering Chemistry, Analytical Edition 16(10):640-
41. Oct. [6 ref]
• Summary: The new method, which is simple and rapid, in 
the urease test, which tests the urease activity of inadequately 
heated soybean meal.
 The high nutritive value of soybean oil meal for poultry 
and swine depends largely upon the heat treatment used in its 
preparation. Adequate heat treatment improves the biological 
value of the proteins and, at the same time, inactivates the 
enzymes present. Address: Southern States Laboratories, 
Baltimore, Maryland.

3221. Kinsman, Gladys M. 1944. Nutritive value of 
soybeans. Soybean Digest. Oct. p. 9-10, 15. [27 ref]
• Summary: “An address before the Silver Jubilee meeting 
of American Soybean Association. Dr. Kinsman is professor 
of nutrition at the University of Illinois.
 “The soybean is only beginning to take its place in this 
pattern of supply and demand as it relates to food supply for 
the world and the physiological requirements of the people.
 “The nutritive value of the soybean and soya products 
is to be reviewed from the standpoint that these foods are 
recognized as specifi c entities in themselves and are not just 
substitutes for foods more familiar to the American public. 
One food need not be thought of as a substitute for another. 
Each food has its own value according to the contribution it 
can make in meeting the total nutritional requirements.
 “The very high content of good quality protein (30.50 
percent) is the chief characteristic of the bean on which 
most of the recommendations are based for its use. The fi rst 
obvious evidence that the human body can use the protein 
effi ciently is the observation that for centuries the people 
of the Orient have depended largely on the protein of the 
bean to meet the protein requirement of the body. But at the 
present time a very scientifi cally minded time, the results of 
controlled experimentation must give indisputable evidence 
before the scientists are satisfi ed. Most of the controlled 
studies that give this evidence have been made on rats and 
other animals. In most cases the results have indicated that 
the protein of soybeans, properly processed, has a high 
nutritive value (3). These studies also give evidence that 
not all animals utilize the protein to the same degree of 
effi ciency. This means that statements made on the value of 
the protein in human nutrition should be based on controlled 

experimentation with human subjects. In the few studies 
reported on human subjects (3) the results have varied but 
even with these variations the rating of the biological value 
would vary only from good to better to best. The variations 
reported, from 65 percent to 96 percent, are due probably to 
different methods of calculating the biological value. Even 
with animals, different procedures are used and with human 
subjects no uncomplicated procedure has yet been conceived.
 “Human Subjects: Last year, researches on the 
digestibility and the biological value of the proteins of 
soybeans and of soya fl our were conducted with adult 
human subjects at the food and nutrition laboratories of the 
Department of Home Economics at the University of Illinois 
and at the animal nutrition laboratories of the Department 
of Animal Husbandry. The results of these studies have not 
been published so fi gures cannot be given here. The results 
obtained by two different procedures confi rmed the general 
assumption that the human body does utilize effi ciently the 
protein of the soybean.
 “The determination of the biological value as fi rst 
defi ned requires an experimental period during which the 
subject receives no protein but does receive all the other food 
essentials. Most animals won’t eat very much of such a diet, 
therefore small amounts of good protein have to be included 
in the ration to induce the animals to eat it. In experiments 
of this type, there is just one advantage in the use of human 
subjects over the use of animals. Human subjects will force 
themselves to eat a protein free diet, animals will not. The 
food is not unpleasant but the appetite is not suffi cient 
to assure caloric balance unless special care is taken. An 
appreciation of the diffi culty involved in conducting such 
studies comes with the realization that a protein-free diet 
permits the use of only pure fats, pure sugars or starches, 
mineral salts and synthetic vitamins. It is obvious that the 
accumulation of data on nutrition problems with human 
subjects is slow and expensive. But only by the use of human 
subjects can authentic information on human nutrition be 
obtained.
 “The values of the proteins of all varieties of beans 
studied have been found to be improved by heating. The 
immature bean and the freshly germinated bean are reported 
to contain protein superior in nutritive value to that of 
the raw mature bean. Heating improves the protein of the 
immature as well as that of the mature bean (14).
 “The possibility of supplementary reactions between 
proteins from different sources catches the imagination of 
the practical nutritionist. If the soya fl our would increase the 
value of the protein of a grain fl our in addition to retaining 
its own high value, a mixture of proteins of excellent quality 
could be made very easily. Soya fl ours are not suited to 
American food habits if used alone. The resulting products 
show no resemblance to foods already familiar to Occidental 
peoples. Soya fl ours will, no doubt, make their greatest 
contribution as one constituent in a mixture of fl ours.



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    1227

© Copyright Soyinfo Center 2021

 “Recent studies (15) with rats show good supplementary 
possibilities for soya fl ours with wheat fl our. The addition of 
5, 10 and 15 percent of soya fl our to wheat fl our increased 
the growth-promoting properties of the mixture to almost 
that of the soya fl our alone. The utilization of mixtures of 
proteins by human beings is a question on which there is 
little information and one that should be studied extensively. 
And this is the reason the study of the utilization of mixtures 
of proteins including that of the soybean is being continued 
here at the University of Illinois.
 “The soybean has the unusual advantage of being able to 
produce large quantities of both fats and protein. The mature 
bean contains from 13 to 25 percent of lipids. The soybean 
has furnished more fat to the American diet in relation to the 
total fat consumption than it has protein in relation to the 
total protein consumption.
 “Argument on Fats and Oils: The relative nutritive 
values of various fats and oils in human nutrition is a 
pregnant question that may give birth to lively discussions of 
political, academic, scientifi c, or economic import. However, 
recent experiments with rats have removed some of the 
confusion, at least in the scientifi c realm.
 “Before reviewing these experiments, it may be well to 
mention two rather well established facts about edible fats:
 “1. All fats of vegetable and animal origin, with the 
exception of a few that have very high melting points, are 
almost, completely digested and utilized by human beings. 
The coeffi cient of digestibility is about 95 percent. There are, 
therefore, no differences in the value of the oils of vegetables 
and animals due to differences in digestibility.
 “2. The unsaturated fatty acids, sometimes called the 
‘essential fatty acids’ because there is evidence that they are 
necessary for good health, are present in the vegetable oils. 
Only with more information on the human requirements 
for these unsaturated fatty acids will come better means of 
judging fats and oils from the standpoint of their content of 
these chemical compounds.
 In 1940 a report from the University of Wisconsin 
laboratories stated that better growth was noted when butter 
was used in the rations than when corn oil was used. Later, 
in further research (19) at the same laboratories in which 
the sugar lactose, used in the fi rst study, was replaced by 
other carbohydrates, sucrose, dextrose, starch and dextrin 
the superiority of butter disappeared. With diets such as man 
ordinarily consumes of mixed carbohydrates there is no 
evidence that vegetable fats are inferior to butter fat if only 
the fat is considered.
 “A recent series of experiments (20) (21) (22) (23) has 
investigated the value of various oils, including that of the 
soybean as demonstrated by 1. rate of growth of young rats, 
2. the effect of fl avor on food preference, 3. the composition 
of the body tissues, 4. fertility and lactation. The results 
showed no differences in the rates of growth of rats given 
mineralized skimmed milk powder with vitamin supplements 

and with: (a) butter, (b) corn oil, (c) cotton seed oil, (d) olive 
oil, (e) peanut oil, or (f) soybean oil.
 “It was also observed that the effi ciencies of conversion 
of the various fats to body tissue were identical. No 
differences in the water, protein, fat, ash and calcium 
contents of the animals occurred except for a sex difference. 
A fl avor preference was demonstrated. The rats preferred the 
vitamin fortifi ed skim milk powder containing butter to those 
containing any one of the other oils” (Continued). Address: 
Prof. of Nutrition, Univ. of Illinois.

3222. Kinsman, Gladys M. 1944. Nutritive value of soybeans 
(Continued–Document part II). Soybean Digest. Oct. p. 9-10, 
15. [27 ref]
• Summary: (Continued): “The authors of these reports 
concluded that fl avor may play an important role in the 
consumption of different diets all of which are satisfactory 
from a nutritional standpoint.
 “Requirements for Lactation: The dietary requirements 
necessary for lactation that will assure the growth of the 
offspring are more exacting than those for early growth 
or for pregnancy even. Diets satisfactory for growth and 
reproduction may be inadequate for lactation. In this 
series of experiments, pregnancy ensued in the female rats 
irrespective of whether the fat of their rations was butter, 
margarine, corn, cotton seed, olive, peanut or soybean oil. 
No differences attributable to the fat were found in the 
fertility of the male or female rats. Even in the severe test 
of promoting lactation, the fats were reported to be equally 
effi cient as judged by the rates of growth of the offspring and 
their size at weaning.
 “To complete the discussion of the nutritive value 
of soybeans, mention should be made of the vitamin and 
mineral contents of the beans themselves and of the various 
products. In a 1944 monograph (1) this statement is made: 
‘Most vitamin assays of vegetable oils, in general, indicate 
the presence of but little vitamin A or D.’ There are in the 
literature confl icting reports concerning the vitamin A 
content of various soya products but the evidence seems 
pretty well established that the oils contain no appreciable 
amount of the vitamins.
 “The beans themselves do contain at various stages of 
growth and maturity all of the well known vitamins with the 
possible exception of D, as would be expected. The vitamin 
C content of the sprouts has been highly lauded. (24) The 
green beans, which are well liked by many people, contain 
vitamins A (25) and C and the B vitamins (26).
 “The vitamin B contents of the edible beans have been 
reported in detail as follows (26):
 “The mature beans contain more thiamine, ribofl avin, 
pyridoxine, biotin and pantothenic acid than does wheat, and 
less niacin than the wheat. Figures (27) accumulated from 
the literature show that the soybean contains an appreciable 
amount of nicotinic acid, appreciable, that is, when the 
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content is compared with that of beef, pork, eggs, wheat and 
oatmeal.
 “Probably, at the present time, it is unsafe to give 
specifi c values for vitamin content of the various fl ours, 
fl akes and grits until more analyses are made on these 
foods. Treatment during manufacture may alter the contents 
appreciably.
 “There is little information from controlled 
experimentation available on the utilization of the minerals 
of the soybean by human beings except in the case of infants. 
Soybean milk has provided minerals in the diet of young 
Orientals for centuries. In the United States, soybean milk is 
used only for the feeding of infants and other persons who 
are allergic to the usual food sources of minerals. Reports 
(3) state that infants grow normally with soybean milk as the 
main source of calcium, phosphorus and iron as well as of 
protein.
 “Studies of the mineral contents of soybeans and soya 
products and the utilization of these by normal human 
subjects offer opportunities for the future.
 “To make a long story short, it can be said that the total 
nutritive value of the soybean is exceptionally high when it 
is judged on the protein, fat, vitamin, and mineral content 
and on the use made of these by the human body as far as is 
known at the present time.”
 A photo (p. 9) shows “Vegemeats, a soy product put out 
by the Loma Linda Co. May be served in the form of steaks, 
loaves, patties and roasts. Photo Pacifi c Coast Review.” 
Address: Prof. of Nutrition, Univ. of Illinois.

3223. Oil and Soap. 1944. The analysis of soybeans for oil 
content: An amplifi cation of the present offi cial A.O.C.S. 
method. 21(10):306. Oct.
• Summary: The basic steps in the process are: Preparation 
of sample. Predrying (of about 60 gm). Grinding (to as fi ne a 
powder as possible). Second moisture. Oil (2-gram samples 
are spread in a thin layer on fi lter paper; petroleum ether 
solvent is poured over each).

3224. Riemenschneider, R.W.; Herb, S.F.; Hammaker, E.M.; 
Luddy, F.E. 1944. Effect of deodorization and antioxidants 
on the stability of lard. Oil and Soap 21(10):307-09. Oct. [20 
ref]
• Summary: In stability tests with lard, based on 
measurement of oxygen absorption, both soybean lecithin 
and tocopherol exhibited antioxidant effects. Used together, 
a synergistic improvement over results with either alone 
was obtained. Address: Eastern Regional Research Lab., 
Philadelphia, Pennsylvania.

3225. Sarma, P.S. 1944. The estimation of pyridoxine 
(vitamin B-6) in foods using rice-moth larvae (Corcyra 
cephalonica St.). Indian J. of Medical Research 32(2):117-
22. Oct. [14 ref]

• Summary: Table II (fi ve columns) gives the “Pyridoxine 
content of foodstuffs and biological materials. Vitamin B-6 
hydrochloride in micrograms per gram.”
 Listed among the four pulses is Soya bean (Glycine 
hispida). The value is 11.4 by the larval method, 9.9 by the 
chemical method, no value given by the rat method, and 12.0 
by other methods (Bina, Thomas and Brown, 1943). Address: 
Nutrition Research Labs., I.R.F.A., Coonoor, South India.

3226. Scharf, Albert; Slanetz, Charles A. 1944. Effect 
of soybean phosphatides on utilization of the fat-soluble 
vitamin. Proceedings of the Society for Experimental Biology 
and Medicine 57(1):159-61. Oct. [4 ref]
• Summary: An unknown factor in lecithin is absolutely 
essential for the body to use vitamin A properly. It also 
improves the utilization of vitamin E in laboratory animals. 
Address: Dep. of Animal Care, Columbia Univ., New York 
City.

3227. Souza, Amaro Henrique de. 1944. Aglutininas 
vegetais [Agglutinins from plants]. Boletim do Ministerio da 
Agricultura, Brazil 33(10):15-26. Oct. [17 ref. Por]
• Summary: Following the Introduction, the Historical 
outline states that early research on agglutinins in viper 
venom was conducted by Fontana (1781) and Luciano 
Bonaparte (1843). In 1943 Martin Cardenas found 
agglutinins in plants in Bolivia.
 Soy is mentioned on pages 22, 24, and 25.
 Note: An agglutinin is an antibody, lectin, or other 
substance that causes agglutination. Address: Technologist 
of the Institute of Oils (Tecnologista do Instituto Oleos) 
[Brazil].

3228. Stoesser, Albert V. 1944. Clinical evaluation of soy 
bean food in eczema of the child. Annals of Allergy 2(5):404-
12. Sept/Oct. [1 ref. Eng; spa]
• Summary: Thirty-seven children were offered a soy bean 
formula. “Eight could not take it and soy bean sensitivity 
was only suspected in 3 of these patients. Twenty-nine cases 
ranging in age from 2 months to 2 years ingested the food 
very well, but 14 developed a diarrhea which was controlled. 
Four normal non-allergic controls receiving the soy bean 
formula did not have diarrhea.
 “All of the children progressed remarkably well, with 
18 revealing good, and 11 fairly good, results in a relatively 
short period of time. The improvement continued long 
enough to make this observation quite signifi cant.” Address: 
Minneapolis, Minnesota.

3229. Almquist, H.J.; Grau, C.R. 1944. The amino acid 
requirements of the chick. J. of Nutrition 28(5):325-31. Nov. 
10. [5 ref]
• Summary: “In agreement with prior calculations based 
on the determined methionine contents and the minimum 
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requirement of the chick, the best gains were noted at the 
sesame-soya bean protein ratios nearest 7:13.” Address: 
Div. of Poultry Husbandry, College of Agriculture, Univ. of 
California, Berkeley.

3230. JTA (The Global Jewish News Source). 1944. French 
Army reinstates fourteen Jewish generals ousted by Vichy. 
Nov. 12. [Eng]
• Summary: “Paris (Nov. 10). Fourteen Jewish generals have 
been returned to their posts in the French Army, the Ministry 
of War announced today. The offi cers were ousted after the 
adoption of the Vichy anti-Jewish laws.
 “Those reinstated are: Albert Bauman, Armand Aaron 
Bloch, Emile Gabriele Bloch, Pierre Boris, Jacob Elghezi, 
Ruben Job, Pierre Eliezer Lazard, Leopold Levy, Lucien 
Mayer Levy, Rene Nathan Levy, Ramond Elie Naquet-la 
Roque, Leon Rheims, Alphonse Weiler and Gustave Worms.
 Note: Armand Aaron Bloch was the author of many 
important articles about soybean nutrition between 1904 and 
1908. In 1908 his title was Pharmacien-Major de 2e Classe 
des Troupes Coloniales, Docteur en Pharmacie. Address: 
Pharmacist major 2nd class of the colonial troops. Doctor of 
Pharmacy.

3231. Patrick, H.; Morgan, C.L. 1944. Studies on the role of 
vitamin E in chick nutrition. Poultry Science 23(6):525-28. 
Nov. [10 ref]
• Summary: Soy phosphatides were found to reduce surface 
oxidation of vitamin A and vitamin E and to increase their 
activity. Address: Poultry Dep., South Carolina Agric. Exp. 
Station, Clemson, South Carolina.

3232. Soybean Digest. 1944. No protein loss by sprouting. 
Nov. p. 16-17.
• Summary: “It has long been recognized that some protein 
foods are more effi cient in supplying the amino acid 
requirements of the body than others, report Dr. Richard J. 
Block and Diana Bolling in a paper before the American 
Home Economics Association.
 “Thus, say Block and Bolling, proteins of animal origin 
are generally considered superior to those of plant origin. 
Even this rough classifi cation may be quite misleading, 
for certain proteins of plant origin are decidedly superior 
to some of animal origin. If the degree of digestibility and 
the essential amino acid composition of protein foods are 
known, even approximately, it should be possible to replace 
an expensive or scarce food by an available one of equal 
nutritive value. Furthermore, the total protein of the diet can 
often be drastically reduced without loss of nutritive value by 
ascertaining that the amino acids are supplied in a balanced 
mixture where each is utilized to maximum effi ciency–rather 
than furnishing a considerable excess of total protein and 
trusting to chance and practical experience that the minimum 
amino acid requirements are being met.

 “Well balanced proteins include: eggs, meat, fi sh, sea 
foods, glandular organs, milk, yeast, soybeans, wheat germ, 
corn germ, leafy vegetables, grasses, sunfl ower seeds.
 “The data on soy proteins indicate that they are excellent 
potential sources of all the essential amino acids except 
cystine and methionine, especially the latter. Corn gluten is 
abundantly supplied with methionine. Thus a mixed food of 
corn and soy should have excellent nutritive potentialities.
 “Table 1 illustrates the effect of sprouting on soybean 
proteins. It appears from these data that there is no change 
in the percentage distribution of the fi ve amino acids studied 
during sprouting of the bean.
 “Table 2 gives the percentage of the optimal daily 
requirement of each of the essential amino acids which 
would be supplied by the assimilation of 100 gm. of 
protein from meat, milk, patent fl our, enriched bread, corn, 
and soybeans. The over-all excellence of milk proteins is 
apparent, as is the defi ciency in lysine in corn and white 
fl our proteins. The supplementary action of soybeans to 
corn and wheat proteins can be seen but it should be kept in 
mind that soybean proteins, although over twice as rich in 
lysine as wheat and corn, contain no surplus of this essential 
and probably should not be considered as making up for the 
marked lysine defi ciency in the cereals. The values given in 
this table do show however, that corn proteins are valuable 
supplements in meeting the slight valine defi ciency of wheat 
and the more serious defi ciency of soybeans in the sulfur 
amino acids. Dr. Block is research associate, Department of 
Physiology and Biochemistry, New York Medical College. 
The paper is published in full in the Journal of Home 
Economics, and excerpts are republished by permission.”
 Tables: (1) Effects of sprouting on soybeans, calculated 
to 16.0% nitrogen. (2) “Percentage of optimal daily 
requirement for each of the essential amino acids supplied by 
100 gm. protein obtained from each of the specifi ed foods.”
 In short: The amino acid composition of soybeans 
changed little, if any, after 2-5 days of sprouting. Address: 
Author Block is at New York Medical College.

3233. Cheng, L.T.; Wang, T.P. 1944. Studies on soy bean 
proteins. VI. The availability of soy bean protein during 
germination. J. of the Chinese Chemical Society 11(2):125-
30. Dec. [7 ref. Eng]
• Summary: Yellow soybeans contain more available protein 
(93-94%) than either green or black soybeans (table 1). The 
available protein content of fresh soybeans is approximately 
equal to that of sprouted soybeans (table 1).
 Germination of soybeans (under light at 10ºC) for 7 days 
reduced the available protein of the soybean to 91.88% from 
94.88% (table 2).
 Soybeans sprouted under light for 7 days had protein 
availability for 91.88% compared with 92.75% for those 
sprouted in darkness. Address: Dep. of Biochemistry, 
College of Medicine, National Central Univ., Chengtu 
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[Chengdu, Sichuan Province, China].

3234. Hove, E.L.; Hove, Zelda. 1944. The chemical 
estimation of -tocopherol and total tocopherol in mixtures 
of the alpha-, beta-, and gamma-forms. J. of Biological 
Chemistry 156(2):601-10. Dec. [7 ref]
• Summary: Refi ned soybean oil was found to contain 
92 mg/100 gm of total tocopherols. Alpha-tocopherols 
comprised 10% of the total tocopherols. Address: Lab. of 
Animal Nutrition, Alabama Polytechnic Inst., Auburn.

3235. Kratzer, F.H. 1944. The tryptophane content of 
feedstuff proteins. J. of Biological Chemistry 156(2):507-09. 
Dec. [21 ref]
• Summary: The tryptophane content of various feedstuff 
proteins was determined by Eckert’s method after hydrolysis 
of the feedstuff in the autoclave by barium hydroxide. 
Among the feedstuffs tested were soy bean oil meal (solvent 
process, and expeller process), sesame meal, peanut meal, 
and hemp seed meal.
 Note: This is the earliest English-language document 
seen (July 2003) that uses the term “sesame meal” (or 
“sesame-meal”). Address: Div. of Poultry Husbandry, 
College of Agriculture, Univ. of California, Berkeley.

3236. Murlin, John R.; Edwards, L.E.; Hawley, E.E. 1944. 
Biological values and true digestibilities of some food 
proteins determined on human subjects (Letter to the editor). 
J. of Biological Chemistry 156(2):785-86. Dec. [1 ref]
• Summary: The biological value of whole egg protein was 
found to be 97 on a scale of 100, with a range of 92 to 100. 
Likewise beefsteak protein was found to be 84, with a range 
of 72 to 92, and soy bean protein was found to be 82, range 
72 to 92.
 The true digestibility of these proteins was as follows: 
egg protein 90, soy bean protein 89, beefsteak protein 97, 
peanut protein 93. Address: Dep. of Vital Economics, Univ. 
of Rochester, Rochester, New York.

3237. Staley Journal (Decatur, Illinois). 1944. Christmas 
cakes survive in face of wartime conditions: modern 
science aids baker in producing delectable sweets with new 
ingredients. Dec. p. 5-8.
• Summary: Soy fl our is mentioned 10 times in this article.
 Page 6: “Another Useful Ingredient: Another Staley 
product has been used most advantageously recently in this 
holiday cake. Soy fl our, a highly concentrated enriching 
ingredient with exceptional food values, prolongs the 
keeping quality of fruit cakes, for it retains moisture. It 
improves the texture or crumb structure, and adds stability to 
the product. This, to the baker, means there is less shrinkage 
during baking, and less danger of off fl avor or rancidity due 
to the antioxidant properties of Soy fl our.
 “To use soy fl our the baker needs no elaborate new 

formula. He can use from 4 to 12 per cent, based on wheat 
fl our, changing his formula only by increasing his moisture 
one to one and a half pounds for each pound of soy fl our, and 
the leavening agent about one ounce for every pound of soy 
fl our.”
 Page 7: “Unusually excellent results have been reported 
when 10 per cent ‘Sweetose’ was used with from fi ve to 10 
per cent Staley’s soy fl our (based on wheat fl our). The soy 
fl our may be added as an enriching ingredient.
 “And the Pies:... The foundation of any pie is the crust. 
Staley’s soy fl our aids greatly in producing a short, tender 
pastry which readily browns to that golden color all bakers 
strive for, with less danger of sogginess or doughiness. 
About 10 per cent, based on wheat fl our, may be added, by 
increasing moisture about 12 ounces for every pound of soy 
fl our.”
 “Soy fl our is a natural enriching ingredient for all types 
of sweet rolls, stollen and the form cakes which are the 
traditional Christmas breakfast dish in so many homes.”
 “Salute to Bakers: In the long, almost endless, list 
of Christmas cookies which delight the eye and please 
the taste, both soy fl our and ‘Sweetose’ are being used 
advantageously.”

3238. USDA War Food Administration. Offi ce of 
Distribution. Nutrition Programs Branch. 1944. A county 
nutrition committee introduces soybeans [Calhoun County, 
West Virginia]. Washington, DC. 4 p. Dec.
• Summary: From an interview with Miss Abbie Russell, 
chairman of the Calhoun County Nutrition Committee.
 Note: The content of this report is very similar to that by 
Margaret B. Dreisbach (15 Sept. 1944) concerning the same 
county in West Virginia. Address: Washington, DC.

3239. Zittle, Charles A.; Eldred, Nelson R. 1944. 
Determination of L-lysine with a specifi c decarboxylase. J. 
of Biological Chemistry 156(2):401-09. Dec. [24 ref]
• Summary: Describes a simple and convenient enzyme 
method for the rapid determination of L-lysine; an enzyme 
from Bacterium cadaveris is used. Ten protein hydrolysates 
were studied, including Soya fl uff fl our, made by The 
Glidden Co. It contained: 5.0% ash, 5.3% volatile matter, 
53.5% protein, 7.90% nitrogen, and 3.32% lysine (6.7% 
lysine when calculated to 16% nitrogen). Block (1934) found 
soy bean meal to contain 5.4% lysine–when calculated to 
16% nitrogen. Address: Research Labs., Parke, Davis and 
Co., Detroit, Michigan.

3240. Product Name:  Dietetic Soya Crackers (Contain Less 
than 1 Percent Starch) [Chocolate Flavored].
Manufacturer’s Name:  Loeb Dietetic Food Co.
Manufacturer’s Address:  4378 Broadway, New York, New 
York.
Date of Introduction:  1944.
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New Product–Documentation:  Taylor. 1944. Soy Cook 
Book. p. 200. Talk with Jack Schwartz. 1988. Sept. 25. Loeb 
was a big diabetic food company whose main line was sugar-
free products. They started in the early 1930s and continued 
into the 1950s.

3241. Loosli, J.K.; Sullivan, J.; Hsu, P.C. 1944. B vitamin 
content of soybeans. Ithaca, New York: School of Nutrition, 
Cornell University. Unpublished studies. *

3242. Tayeau, F. 1944. Recherches sur les proteides de la 
graine de soja (Soja hispida) [Research on the proteins of 
the soybean seed]. Bulletin des Travaux de la Societe de 
Pharmacie de Bordeaux No. 82. p. 10. [Fre]*
• Summary: June 6: I asked LOC. I am looking for: Year: 
1944 No. 82, page 10+ Author: Tayeau, F. Article (in 
French): Recherches sur les proteides de la graine de soja 
(Soja hispida) My questions: 1. What month was this article 
published? 2. What is the Volume, issue, and pages? 3. For 
my personal research use only, would you please send me a 
copy of this article?

3243. Anderson, Hans Steele. 1944. The new food therapy: 
Diet and the healing art. Maitland, Florida: Printed by The 
Academy Press. 165 p. See p. 37-38, 64-66, 85-86, 89, 118-
19. 23 cm.
• Summary: This is a rewritten and enlarged edition of the 
author’s Food Therapy: Diet and the Healing Art, published 
in 1942. The author, apparently a Seventh-day Adventist, 
was born in 1877.
 Pages 37-38 contain a discussion of soya bean products 
(including Soya Lac, which is alkaline in reaction, and 
is made by the International [Nutrition] Laboratory, Mt. 
Vernon, Ohio). There are home-scale recipes for: Soybean 
milk no. I (made from soybean fl our). Soybean milk No. 
II (made from powdered soybean milk–Soya-Lac). Soy 
butter substitute No. I (made by blending soybean fl our, 
soybean oil, and a few drops of dandelion butter color with 
a Dover beater). Soya bean butter substitute No. II (made by 
blending Soya-Lac powdered soybean milk with soybean oil; 
refrigerate). Soybean cheese, made by curding hot soybean 
milk with a little citric acid. “Season with rich soybean milk 
and salt as you would fl avor ordinary cottage cheese and 
serve.”
 Pages 64-66 give nutritional information on soybeans 
and soy-products, and compare soybean milk with cow’s 
milk. “As a source of wholesome food constituents, the 
soybean probably has no peer... Soya bean milk contains 
more food mineral and vitamins than cow’s milk; is alkaline 
in reaction; has a greater proportion of calcium; and forms 
into smaller curds in the stomach. Soya milk, moreover, is 
far cheaper than cow’s milk and may be prepared fresh as 
required, and can be seasoned to suit anyone’s taste.”
 Other soy-related recipes include: Soybean-wheat 

muffi ns (p. 85-86). Use of soy bean fl our in wholewheat 
bread (p. 89; it can be substituted for up to 25% of the wheat 
fl our).
 In the chapter titled “Diet and the healing art,” 
under “Lecithin,” pages 118-19 note that “there is a new 
food factor called lecithin which promises to become a 
factor of importance on account of its being essential for 
reconstruction and for the maintenance of vital organs, 
including the brain, nerve forces, heart and liver. Oil that is 
contained in the soybean is comparatively rich in lecithin 
and vitamin A and in this respect it is said to resemble butter. 
Cow’s milk proves rather defi cient in lecithin whereas soya 
milk is fairly rich in this essential constituent. Nutritional 
anemia which has been brought about through an exclusive 
use of cow’s milk may be quickly eradicated by a liberal use 
of soybean milk.”

3244. Cunha, Tony Joseph. 1944. A study of nutritional 
defi ciencies of corn–soybean oil meal rations for swine and 
rats. PhD thesis, The University of Wisconsin–Madison. 
223 p. In: Doctoral Dissertations Accepted by American 
Universities, 1944. *
Address: The Univ. of Wisconsin–Madison.

3245. Markley, Klare S.; Goss, Warren H. 1944. Soybean 
chemistry and technology. Brooklyn, New York: Chemical 
Publishing Co. vii + 261 p. Foreword by Edward Jerome 
Dies, President, Soybean Nutritional Research Council. 
Illust. Index. 28 cm. [684 ref]
• Summary: Contents: Part I: Foreword, by Edward 
Jerome Dies, President, Soybean Nutritional Research 
Council. Introduction. Composition and properties. 
Mineral constituents. Protein and other nitrogenous 
constituents. Enzymes. Carbohydrates. Glycosides: 
Saponins, phytosterolins, isofl avone glycosides. Pigments. 
Vitamins. Oil and oil-soluble constituents. Physical and 
chemical characteristics of soybean oils: Acetyl value (see 
hydroxyl number), acid value (see free fatty acids), break 
material (mostly phosphatides, pigments, and mucilaginous 
materials), color, congealing temperature, density, 
diene numbers, fatty acids, fl ash, fi re and smoke points, 
fl uorescence, free fatty acids, Hehner number, hexabromide 
number, hydroxyl number, iodine number, optical rotation, 
refi ning loss, refractive index, Reichert-Meissl number, 
saponifi cation number (or Koettstorfer number), smoke 
point (see fl ash), specifi c heat, thiocyanogen number, titer, 
unsaponifi able matter, viscosity, miscellaneous data (Weight 
of soybean oil per gallon: 7.67 pounds. Weight of soybean oil 
per standard U.S. tank car: approximately 61,000 to 62,000 
pounds. Volume of soybean oil per standard U.S. tank car, 
approximately 8,000 to 8,060 gallons).
 Fatty acids and glycerides. Sterols and other 
unsaponifi able constituents. Oil-soluble pigments. 
Antioxidants. Phosphatides (p. 101-18): Applications–
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(1) Food modifi er in oleomargarine, shortening, candies 
and confections, bakery, milk and other products. (2) 
Pharmaceuticals and cosmetics. (3) Textiles. (4) Leather. (5) 
Plastic compositions. (6) Soaps and detergents. (7) Special 
emulsifi ers. (8) Petroleum products.
 Literature cited.
 Part II: Development of the soybean processing 
industry. Grading and storage. Methods of processing 
soybeans. Processing by means of continuous presses: The 
Anderson expeller, the French screw press, operation of 
continuous presses. Processing by means of continuous 
solvent extractors: The Hildebrandt system, the Bollmann 
system [or Hansa-Mühle], extraction system of the French 
Oil Mill Machinery Company (so closely resembles the 
Bollmann system in most respects that a detailed description 
will not be given), the Allis-Chalmers extractor, the Ford 
extraction system, the Detrex continuous extractor (uses 
non-infl ammable trichloroethylene), other solvent systems, 
solvents, hot alcohol extraction process, extractor design 
data. Hydraulic pressing. Miscellaneous processing methods. 
Soy fl our. Cost of processing soybeans: Manufacturers of 
soybean processing equipment, soybean processing mills 
in the United States. Production and refi ning phosphatides. 
Processing soybean oil for food uses: Neutralizing and 
washing, bleaching, hydrogenation, deodorization, 
winterizing, shortening, margarine. Literature cited.
 The Allis-Chalmers extractor (p. 180-82): An early 
edition (Fig. 20) consists of a vertical, cylindrical column 
containing “a series of horizontal circular plates, equally 
spaced and fi xed to a central shaft which is slowly rotated 
by a gear-motor. The upper surface of each plate is wiped 
by a stationary scraper arm fastened to the inner wall of the 
cylinder. Slots are cut in the plates so that, during rotation, 
the stationary baffl es sweep material, resting upon the 
disks, through the slots into the plate immediately below.” 
Footnotes explain that this design is based on U.S. Patents 
issued to Michelle Bonotto in 1937, 1938, and 1939, and 
called the Extractol Process.
 Figures (photos unless otherwise noted) show: (1) The 
soybean plant, in foliage and mature. (2) Graph of spectral 
transmittance and color of crude pressed soybean oils. (3-4) 
Graphs of spectral transmittance and color of crude, solvent-
extracted soybean oils. (5) Elevators at a soybean processing 
mill (Central Soya Co.). (6) Cracking rolls used to prepare 
soybeans for pressing in expellers or screw presses (Allis-
Chalmers). (7) Two steam-heated rotary driers connected 
in series for drying cracked soybeans (Allis-Chalmers). (8) 
V.D. Anderson Super-Duo oil expeller. (9) French screw 
press (French Oil Mill Machinery Co.). (10) An installation 
of two rows of many Anderson expellers crushing soybeans. 
(11) A battery of French screw presses crushing soybeans. 
(12) Flaking mill for rolling cracked soybeans into thin 
fl akes, in the solvent extraction process (Allis-Chalmers). 
(13) Flowsheet [Flow sheet] of the Hildebrandt system 

of solvent extraction, and cross-sectional view of the 
extractor–vertical screw (Sieck and Drucker, Inc.). (14) Side 
view of Hildebrandt extractor (3 fl oors cut away). (15) An 
installation of two Hildebrandt extractors (3 fl oors). (16) 
Hildebrandt solvent distillation equipment (3 fl oors). (17) 
Illustration of basket fi lling and discharging mechanism of 
Bollmann solvent extractor. (18) Cross-sectional diagram of 
Bollmann paternoster extractor. (19) An installation of the 
Bollmann system of solvent extraction. (20) Cross-sectional 
diagram of Allis-Chalmers extractor. (21) Side view diagram 
of Ford system of solvent extraction. (22) The horn-angle 
fl aking rolls used in Ford extraction system. (23) Interior of 
Ford plant at Saline, Michigan. (24) Side view of the Detrex 
oil extractor. (25) Flow diagram of the Detrex oil extractor. 
(26) Primitive Manchurian oil mill powered by an ox. (27) 
Old Chinese wedge presses. (28) vertical screw presses 
at soybean oil mill in Dairen, Manchukuo. (29) Five-high 
fl aking rolls (sectional view). (30) Phantom view of stack 
cooker used to prepare material for hydraulic pressing and 
for toasting solvent-extracted soybean fl akes. (31) Cake 
former in which cooked soybean fl akes are molded into 
fl at cakes and wrapped in cloths, preparatory to hydraulic 
pressing (French Oil Mill Machinery Co.). (32) A hydraulic 
press. (33) Hydraulic press boxes. (34) Battery of Sharples 
Super-Centrifuges, soybean oil refi nery, A.E. Staley Mfg. Co. 
(35) Battery of National Acme Centrifuges for continuous 
refi ning of soybean oil.
 Tables: (1) Soybean production in selected countries 
from 1935 to 1941. The countries are China, Manchuria, 
United States, Chosen, Japan, Taiwan, Netherlands Indies, 
Rumania, Bulgaria, Yugoslavia, Hungary. In both 1935 and 
1940 China was by far the world’s leading soybean producer, 
followed (both years) by Manchuria. Source: Foreign Crops 
and Markets.
 (2) Acreage, yield and production (in 1,000 bushels) of 
soybeans in the United States from 1924 to 1943. Source: 
USDA Agricultural Statistics. (3) Soybean utilization 
(“Prepared by Mr. W.J. Morse of the USDA, shows the 
diversity of uses to which the different parts of the soybean 
are put”): The plant, soybean oil, soybean meal, green bean, 
and dried bean (including industrial uses). (4) Chemical 
composition of soybeans. (5) Composition of the component 
parts of soybeans: cotyledons, germ, seed coat.
 (6) Mineral content of soybeans (air dry beans). (7) 
Distribution of phosphorus in Dunfi eld soybeans, containing 
6.02 milligrams of phosphorus per gram of whole bean. (8) 
Results of fractionation of monoamino acids of soybean 
protein. (9) Relative vitamin G content of common feedstuffs 
used in poultry feeding. Dried pork liver is by far the richest 
source at 100 units per gram.
 (10) Factors affecting the refi ning loss of crude soybean 
oils [for 21 samples]. (11) Color variation of soybean oils in 
Priest-Gibson (N) color units. (12) Average smoke, fl ash, and 
fi re points of soybean oils. (13) Specifi c heat of soybean oil 
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(at various temperatures). (14) Viscosity of soybean oils (at 
various temperatures).
 (15) Composition of [different varieties of] 
solvent-extracted soybean oils. (16) Component acids 
of phosphatides derived from soybeans. (17) Grade 
requirements for yellow soybeans, green soybeans, brown 
soybeans, black soybeans, and mixed soybeans. (18) 
Soybeans processed by expeller, solvent and hydraulic 
methods. By crop year from Oct. 1936 to Oct. 1941. [18A] 
Eight manufacturers of continuous process presses. [18B] 
The temperature and moisture contents of soybeans at 
various stages in the continuous process. (19) Manufacturers 
of different types of soybean processing equipment.
 (20) Soybean processing mills in the United States 
(full- or part time). For each is given the state, city, company 
name, and capacity of mill (S = small = less than 50 tons of 
soybeans per day. M = medium = 50-200 tons per day. L = 
large = over 200 tons per day). Source: Northern Regional 
Research Laboratory; revised to Jan. 1944. (Continued). 
Address: 1. Principal Chemist, Southern Regional Research 
Lab., New Orleans; Northern Regional Research Lab.; 2. 
Senior Chemical Engineer, Northern Regional Research 
Lab., Peoria, Illinois.

3246. Markley, Klare S.; Goss, Warren H. 1944. Soybean 
chemistry and technology (Continued–Document part II). 
Brooklyn, New York: Chemical Publishing Co. vii + 261 
p. Foreword by Edward Jerome Dies, President, Soybean 
Nutritional Research Council. [684 ref]
• Summary: (Continued): Page 207-216: Table 20: Soybean 
processing [crushing] mills in the United States. These 
mills are divided into 3 types: (1) Mills specializing in 
soybeans (p. 207-10; 73 such mills). (2) Soybean mills 
under construction or contemplated (p. 210-11; 39 such 
mills). (3) Temporary and part time soybean mills (p. 211-
16; 222 such mills). Solvent extraction plants in group 1 are 
designated with an asterisk (*). These mills are organized 
in a 3-column table: alphabetically by state, and with each 
state alphabetically by city, and with each city, alphabetically 
by company name. Here we will list only type 1, “Mills 
specializing in soybeans.”
 “Arkansas: West Memphis: Arkansas Mills, Inc. (S). 
Wilson: Wilson Seed and Feed Company (S).
 “California: Oakland: Albers Brothers Milling Company 
(S).
 “Illinois: Bloomington: Funk Brothers Seed Company 
(M). Cairo: Swift and Company (M). Champaign: Swift and 
Company (L) Chicago: Archer-Daniels-Midland Company 
(M)* Chicago: The Glidden Company (L)*. Chicago: Norris 
Grain Company (S). Chicago: Spencer Kellogg and Sons (L). 
Decatur: Archer-Daniels-Midland Company (L)*. Decatur: 
Decatur Soy Products Company (M). Decatur: Spencer 
Kellogg and Sons (L). Decatur: A.E. Staley Manufacturing 
Company (L). Galesburg: Galesburg Soya Products 

Company (M). Gibson City: Central Soya Company, Inc. 
(L). Monmouth: Ralph Wells and Company (S). Peoria: 
Allied Mills, Inc. (L). Quincy: Quincy Soybean Products 
Company (M). Springfi eld: Illinois Soy Products Company 
(M). Taylorville: Allied Mills, Inc. (M).
 “Indiana: Decatur: Central Soya Company, Inc. (L)*. 
Indianapolis: Evans Milling Company (M). Lafayette: 
Ralston Purina Company (M). Marion: Hoosier Soybean 
Mills, Inc. (M). Mellott: Knowles and Sons, Processors (S). 
Windfall: Elevators and Mills, Inc. (S).
 “Iowa: Cedar Rapids: Honeymead Products Company 
(M)*. Cedar Rapids: Iowa Milling Company (M). 
Centerville: Standard Soybean Mills (M). Clinton: Clinton 
Company (M)*. Des Moines: Spencer Kellogg and Sons 
(M). Des Moines: Swift and Company (M). Fayette: Wilbur 
Bell, Inc. (S). Fort Dodge: Plymouth Processing Mills (M). 
Gladbrook: Central Iowa Soybean Mill (S). Iowa Falls: 
Ralston Purina Company (M). Quimby: Simonsen Soybean 
Mill (M). Sioux City: Sioux Soya Company (S). Waterloo: 
Soy Bean Processing Company (M).
 Kansas: Emporia: Kansas Soy Bean Mills, Inc. (M).
 “Kentucky: Henderson: Ohio Valley Soy Bean 
Cooperative Association (M). Louisville: Buckeye Cotton 
Oil Company (L)*. Owensboro: Owensboro Grain Company 
(S).
 “Michigan: Dearborn: Ford Motor Company (M)*. 
Milan: Ford Motor Company (S)*. Saline: Ford Motor 
Company (S)*.
 Minnesota: Mankato: Mankato Soya Products Company 
(S). Minneapolis: Archer-Daniels-Midland Company (S).
 “Missouri: Galesburg: Spring River Mill (S). St. Joseph: 
Dannen Mills (M). St. Louis: Ralston Purina Company (M). 
Fremont: Pete Marr Soybean Processing Company (S). 
Omaha: Allied Mills, Inc. (M).
 “New York: Buffalo: Spencer Kellogg and Sons (M). 
Oswego: Oswego Soybean Products Corporation (M).
 “Ohio: Cincinnati: Drackett Company (M)*. Circleville: 
John W. Eshelman and Sons (M). Circleville: Ralston 
Purina Company (M). Fostoria: Swift and Company (M). 
Lexington: Berea Milling Company (M). Marion: Old Fort 
Mills, Inc. (M). New Washington: Ohio Soya Company 
(S). Painesville: A.E. Staley Manufacturing Company (L). 
Toledo: Archer-Daniels-Midland Company (L). Toledo: 
Toledo Soybean Products Company (M). Wooster: Soya 
Processing Company (M).
 “Pennsylvania: Jersey Shore: Pennsylvania Soy Bean 
Cooperative Association (S).
 Tennessee: Memphis: Buckeye Cotton Oil Company 
(M).
 Virginia: Norfolk: Davis Milling Company (S). 
Portsmouth: Allied Mills, Inc. (M). Portsmouth: I.F. Laucks, 
Inc. (S).
 “Wisconsin: Milwaukee: Archer-Daniels-Midland 
Company (M).” Address: 1. Principal Chemist, Southern 
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Regional Research Lab., New Orleans; Northern Regional 
Research Lab.; 2. Senior Chemical Engineer, Northern 
Regional Research Lab., Peoria, Illinois.

3247. Matagrin, Am. 1944. Le soja: Culture et utilisations 
[The soybean: Cultivation and utilization]. Paris: Gauthier-
Villars. 72 p. Illust. No index. 28 cm. [Fre]
• Summary: Contents: Introduction: Why does soybean 
culture remain little known in France? 1. What is the soybean 
(le Soya)? Why should it be cultivated?: The plant and 
its varieties, the soybean (la fève de soya) and its general 
characteristics, alimentary interest in soya, agricultural 
interest in soya, industrial [non-food] interest in soya.
 2. Soybean cultivation: The question of climate, choice 
of the variety to cultivate, choice and preparation of the 
land/soil, fertilizers for soya, soya in crop rotations, seeds, 
sowing, and seedlings, mixed cultures or intercropping, 
soybean vegetation and crop management, maturation, 
harvest, yield, and storage.
 3. Use of the soya plant and its seeds: Soya in 
agriculture and livestock feeding, soya in human foods, 
recipes, industrial uses of soya, people and organizations 
connected with soya, contracts for growing soybeans in 
1944. Table of contents.
 The section on soya in human foods, based on the 
author’s 5-6 years of personal experience, discusses, with 
recipes: green vegetable soybeans (soya en légume vert), 
whole dry soybeans (soya en légume sec, with 6 recipes). soy 
sprouts (germes de soya), fermented soy condiments (shoyu, 
miso, natto), soy fl our (Farines de soya; bread containing 15-
25% soy fl our was made at Paris and even at Vichy in 1939), 
soymilk and tofu (lait de soya et fromage végétal), roasted 
soybeans and a coffee substitute (soya grillé, substitut de 
café), soy oil (huile de soya).
 In this book title Matagrin uses the Le Soya, but in his 
books published in 1939 and 1940 he uses Le Soja in the 
title. So the spelling of this word in French is changing in the 
1940s.
 Page 2: In France, despite many successful trials in 
many regions of central or southern France (du Midi), or 
even near Paris (we recall in particular the Soja d’Etampes, 
a handsome yellow variety that Vilmorin adopted) and 
despite the propaganda attempted from 1888 to 1913 by the 
hygienists partisan to a vegetarian diet and also by physicians 
recommending soya in the treatment of diabetes mellitus and 
rheumatism... We have forgotten so soon this precious plant 
which is not savory enough to impose itself upon a people of 
gourmets and gormands.
 Page 7: The soybean can be referred to as Le fève de 
soya or La graine de soya, or sometimes as pois oléagineuse 
de la Chine. The names of many different French and 
English soybean variety names is given.
 Pages 23-25: Early and near-early varieties include 
(with seed color, oil color, and days to maturity): Mandchou, 

Mandarin du Canada [Mandarin (Ottawa)], Rouest 
250, Easycook, Dieckmanns Fruehgelbe, Dieckmanns 
Gruengelbe, Haberlandt américain, Hispida Vilmorin, 
Ungarische [Hungarian], Hahto, Miko d’Aubignan, Rouest 
Mandchou, Dieckmanns 18, Vilmorin brun (chocolate 
brown), Vilmorin GH (chocolate brown), Cacao Matagrin, 
Tokio roux, Tokio dit saumon (purplish red), Soja Vilnensis 
brun, Rouest Pasteur, Virginia des Landes, Black-eyebrow, 
Tokio noir, Hahto noir d’Aubignan.
 Page 29: Varieties for coffee substitutes: Almost all 
varieties work after roasting (torréfaction).
 Pages 51-52: In France (unlike the USA, Germany, and 
the USSR), there was no government help in introducing 
and developing the soybean as a commercial crop. No 
agricultural universities were working on it; just isolated 
individuals (Rouest, Matagrin, etc.) and a few seed 
companies (Vilmorin).
 The fi rst 49 pages of this 72 page book are about 
soybean agronomy; the rest is about utilization, mostly as 
human food in France.
 Page 62: The questions of industrial uses of soybeans 
have often been addressed by us and our collaborators in the 
International Review of Soya (Revue internationale du Soya; 
Paris, E.-V. Letzgus, editor, 97 rue Saint-Lazare in Paris). 
Note: 51 issues were published from Feb. 1941 until 1949. 
The advertisements are as interesting as the articles and 
recipes.
 Page 65: Contracts for growing soybeans were proposed 
in 1943 (on 05. to 1 ha or less 60 kg of seed per ha, at 20 
francs per kg mutual agreement to sell and buy all of the 
harvest at 13 francs per kilogram) have been proposed, in 
1943: 1st by the fi rst by the National Soybean Center (Centre 
National du Soya, 8, Cours de Gourgue, Bordeaux), and 
2nd by the French Society for the Exploitation of Soybeans 
(Société française d’Exploitation du Soja, contact M. Louis 
Bataillet, à Aubignan, Vaucluse). Other companies (in Isère, 
Loire, Haute-Savoie) are pending authorization and may 
be looking to purchase soybean (soya) harvests in 1944. 
Dr. Durupt’s “Vaccinoseed” (Vaccinograine), a bacterial 
fertilizer, is available for purchase in Paris (Labtech Products 
Company (Société des Produits Labotechniques), 20, rue 
de la Pompe) and in Lyons (Charret-Tomasi Laboratories 
(Laboratoires Charret-Tomasi), 23-25, Grande-Rue de Cuire, 
Lyons-Croix-Rousse); the “multipurpose” dose (which can 
also be used for peas, haricot beans and leguminous fodder 
plants), for 1/8 of a hectare: 95 francs in 1943; relatively 
less expensive doses for ¼, ½ and 1 hectare. There are also 
specifi c quantities for soy, which are a bit more expensive.
 A topsoil with magnesium content, which is particularly 
suited to soybeans, is manufactured and sold by Louis 
Janin Establishments (Établissements Louis Janin), 245, 
avenue Lacassagne, Lyons (7th [arrondissement]) (factory in 
Villeurbanne; they deliver 100 kg, if the bag is returned).
 Seeds for specifi c varieties (cultures particulières) are 
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hard to obtain; the Author (Auteur) offers only a few samples 
of around thirty well-established varieties. It is possible, with 
no guarantee except that you will receive very good quality 
if the delivery is granted, to contact Mr. Célestin Bonnaud, 
gardener-selector, Villeneuve-lès-Avignon (Gard); Mr. E. 
Jacqinod, horticulturist-market gardener, Ouilly-Gleizé 
(Rhône); Mr. Edw. Gilles, Saint-Aubin (Lot-et-Garonne); 
Mr. Germain Sourbès, agricultural magistrate, Gabarret 
(Landes). In the north zone (zone Nord [occupied zone]): 
Mr. E.P. Chéron, 35, rue Ledru-Rollin, Châteauroux (Indre) 
and Mr. Ed. Garnier, 6, rue Armand-Gauthier, Paris (18th 
[arrondissement]) can, for small crops, procure or help locate 
a rather wide variety of seeds. Some agricultural service 
departmental directorates procure limited quantities of seeds. 
Be wary of some urban sellers, who purchase soy (that is 
sometimes mediocre) at 20 to 40 francs per kilogram, and 
often increase the retail price by 12 to 15 francs for every 
100 grams.
 Since the Soy Institute (Institut du Soya) (rue des 
Saussaies, Paris) is primarily an organization affi liated with 
the Saint-Gobain Company (Compagnie de Saint-Gobain), 
and the National Soy Center (LLC) (Centre National du 
Soya (S.A.R.L.–”Société à Responsabilite Limitée”)) is a 
type of commercial consortium that groups producers and 
processors, or those who use the soybean (fève asiatique), 
it must be acknowledged that there are no associations in 
France that are truly scientifi c and national in nature, devoted 
to studying and encouraging the spread of soybeans. This 
gap, now and in the past, has been due to the hostility of 
commercial partisans, combined with the indifference or the 
mistrust of government circles. Outside of Paris, associations 
in support of soy were founded a relatively long time ago 
in Châteauroux, and more recently in Marseilles and in the 
Var [department]. Continued. Address: France; In 1946: 
Technical Consultant to Bureau Francais du Soja.

3248. McCarrison, Robert. 1944. Nutrition and national 
health: Being the Cantor Lectures delivered before the Royal 
Society of Arts, 1936. London: Faber & Faber. 75 p. Illust. 
Index. 23 cm. [12 ref]
• Summary: Contents: I. Food, nutrition, and health: The 
cell, food, nutrition, health, the experimental method 
in research on nutrition, food and physical effi ciency 
(comparison of diets of various peoples of India), freedom 
of well-fed animals from disease, a good diet and a bad one, 
food and peptic ulcer, experimental beri-beri and ‘stone,’ 
variety of disease in improperly fed animals.
 II. Relation of certain food essentials to structure and 
function of the body: Oxygen and water, proteins, mineral 
salts–calcium, phosphorus, iron, iodine; the vitamins–A, B-1, 
B-2, C, D, vitamins in general.
 III. National health and nutrition: Defi ciency diseases 
in India, diet and incidence of disease, partial degrees of 
vitamin insuffi ciency, national ill health, the death-rate 

and national health, effects of improved diets, chief faults 
of British diets, prevention of disease by diet, maternal 
mortality, building an A1 nation, education, conclusion. 
Index. The section titled “Food and physical effi ciency” 
(p. 18-24) is largely a comparison of the diets of various 
peoples / races of India. Those in the northwest region 
of the Punjab (Maharatta, Sikh, Pathan, Hunza) consume 
good diets and are of fi ne physique. As we move “down the 
Gangetic plain to the coast of Bengal, there is a gradual fall 
in the stature, bodyweight, stamina, and effi ciency of the 
people.” The strong races of northwest India eat whole wheat 
as their main food, followed by milk and milk products, 
dhal (pulse, legumes), and vegetables and fruit. The weaker 
races of Bengal and Madras eat white rice, little milk or milk 
products, and not many fresh vegetables or fruits. White rats 
fed the diets of each race ended up looking like that race.
 The section on “Proteins” (p. 32-33) states: “Much 
greater use should also be made of the better class vegetable 
proteins, such as those of soya bean, legumes, and nuts, and 
much less of the fl esh of animals.”
 On p. 67 we read: “A notable attempt has been made in 
Bombay to improve the diet of the common people... This 
has been achieved by inclusion in it of whole cereal grains, 
dried skim milk, soya bean, ground-nut, pulses and green-
leaf vegetables.”
 Sir Robert McCarrison made a thorough study of the 
Hunza people and spent considerable time performing 
various experiments with their soil and food. He stated 
elsewhere: “These people [the Hunzakuts] are unsurpassed 
by any Indian race in perfection of physique. They are long-
lived, vigorous in youth and age, capable of great endurance, 
and enjoy a remarkable freedom from disease in general.”
 Note 1. A full-text search of the HathiTrust library 
shows the following number of different spellings (Sept. 
2013): Hunzakut 134 total (122 in English). Hunzakuts 284 
total (266 in English). Hunzukut 72 total (62 in English). 
Hunzukuts 252 total (210 in English).
 McCarrison, a northern Ireland physician and 
nutritionist was made a Companion of the Indian Empire 
(C.I.E.) in 1923, received a knighthood in July 1933, and 
was appointed as Honourable Physician to the King in 
1935. Address: Major-General, Sir, C.I.E. [Companion of 
the Indian Empire], M.D., D.Sc., LL.D., F.R.C.P., Formerly 
Director of Research on Nutrition, India.

3249. Miller, Harry W. 1944. The story of milk from the 
soya bean. Mount Vernon, Ohio: International Nutrition 
Laboratory. 37 p. See p. 1-6.
• Summary: This rare and very interesting booklet was sent 
to Soyfoods Center by Charles D. Howes of Mt. Vernon, 
Ohio, in Feb. 1979.
 Contents: Full page photo of the “International Nutrition 
Laboratory established for processing soya bean foods, 
located at Mt. Vernon, Ohio. Foreword, by J.A. LeClerc, 
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PhD, Formerly Senior Chemist of the USDA (Retired). 
March 5, 1944. The story of vegetable milk (Soyalac), by 
Harry W. Miller, M.D. Early trend, observations in China, 
back in America, the milk question, encouraged to produce 
a vegetable milk, further studies in China, the role of the 
International Nutrition Laboratory in America. Other 
products of the International Nutrition Laboratory.
 “Foreword: The preparation of a palatable and appetite-
appealing soya milk is proving a great boon to people 
allergic to cow’s milk. It has been estimated that 20 to 25 
per cent of our population are allergic to ordinary milk and 
many thousands of babies suffer from infantile eczema and 
other violent symptoms, whose condition clears up when 
transferred to soya milk feeding.
 “Soya milk as prepared has approximately the same 
composition as cow’s milk, except when soya milk is 
especially prepared for infants its formula simulates mother’s 
milk. Soya milk contains more Vitamin B than cow’s milk, 
and an equal quantity of Vitamin B-2. The valuable proteins 
found in soya milk contain all the Amino-acids known to 
be essential for growth. Preparations made from the soya 
bean are relatively rich in iron and copper, so that soya 
milk compares very favorably with animal milk as to its 
nutritional and biologic values.
 “Soya milk has this further advantage that it does not 
endanger the user to disease producing germs.
 “In view of the fact that there is not enough animal milk 
available in this country for the optimum nutrition of our 
population, also that it takes three years of care and feeding 
before a cow gives milk, that only a small percentage of the 
food consumed by the cow is returned in the form of milk, 
and further that the use of only ten million bushels or one 
twenty-fi fth of our annual soy bean crop for conversion 
into soy bean milk, would supply a pint of milk every day 
to 8,000,000 people, at a cost less than that for cow’s milk, 
and that soya milk is palatable, and especially acceptable by 
children, it would seem the sensible thing to encourage the 
preparation and consumption of soya milk on a large scale.
 “The ‘Story of Vegetable Milk’ is most interesting to 
read. The successful preparation of an appetite-appealing 
soya milk, after years of experimentation by Dr. Harry W. 
Miller, now bids fair to become one of the most practical of 
modern food discoveries. Its use will not only be the means 
of saving thousands of children from unnecessary suffering 
and sickness but soya milk should prove a good substitute for 
cow’s milk for those who are allergic to animal milk.
 “It is my sincere wish that all who are fortunate enough 
to obtain a copy of Dr. Miller’s “Story of Vegetable Milk,” 
will study its contents and then pass it on to others, in order 
that in due time, millions of our people will have recognized 
the full nutritive value of this most excellent food product.”–
Signed, Joseph A. LeClerc, PhD.
 “Early trend: Being the oldest of a family of fi ve 
children, it fell to my lot to help Mother about the kitchen. 

She was well known for her sumptuous meals, and we 
always had many visitors at our house. Later as a part of the 
curriculum of the college which I attended was a course in 
cookery, and this stimulated my interest in knowing how 
good things were made as well as their food values. Then 
when I became a student of medicine we were introduced 
into a study of food preparation which in those days (1898) 
was rather unusual in the program of a medical school. This 
course only seemed to further whet up my interest in the 
study of foods and their preparation.
 “Having to earn the resources for pursuing my medical 
education. I secured the position of guiding visiting groups 
through a food factory. As I explained the processes of 
manufacture, many questions were directed to me on all 
phases of nutrition as it relates to health and disease, and 
I took great interest as a guide to inform myself in every 
way available. I hungrily devoured literature on the subject 
and was fortunate in being under the tutorage [sic, tutelage] 
of the father of nutrition work in America, namely the late 
Dr. John Harvey Kellogg, to whom more credit belongs for 
furthering the selection, processing and sanitary packaging 
of breakfast foods than any other man. He was forty years 
ahead of the times in advocating the value of proper diet 
in relation to the cure of the sick, and so I have been able 
to grow up with the advance of nutrition work from its 
beginning and see the birth of the science of dietetics.
 “Observations in China: In the autumn of 1903 my 
wife and I sailed as medical missionaries for interior China. 
After a stormy voyage, in which seasickness had deprived 
us of rations that were included in the price of our ticket, 
as well as several pounds of fl esh, we arrived at the port of 
Kobe, Japan, where our colleagues, Dr. and Mrs. Lockwood, 
who preceded us one year, had a small sanitarium and had 
prepared a sumptuous meal for us. Half starved, we ate with 
great relish. One dish that was new to us especially attracted 
attention. It was a protein loaf made from the soy bean curd 
which was marketed under the name ‘To Fu.’
 “Arriving at the port of Shanghai, China, we went 
inland and took up our abode in the central part of the 
province of Honan, where we not only wore the Chinese 
costumes, including the queue, but our diet was from foods 
bought from the local markets, and consisted of only those 
edibles indigenous to China. Here again we were introduced 
to the soy bean, whose home is China, and which has 
been the great source of protein of the Chinese people for 
millenniums.
 “The bean was grown abundantly in Honan, and in 
fact in all parts of North and Central China. Wherever the 
Chinese emigrate, they utilize this bean in many marvelous 
and tasty ways, mostly, however, in the form of cheese made 
by coagulating the milk with calcium sulphate. This curd is 
eaten in its soft state, or else pressed into little square cakes. 
The curd may be formed in sheets by pressing cloths. They 
also gather sheets of almost pure albumen [yuba] from a 
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scum arising to the top of the soy milk on heating same. 
Accustomed to people chiefl y drinking cow’s milk, rather 
than making products from it, I questioned the Chinese 
why they did not use the soy milk. They said some of the 
aged with weak digestions do, but that the cheese was more 
popular, as they could combine it with other cooked foods. 
Still more did I wonder why, for the much undernourished 
infants of the Orient, they did not give them soy milk, 
containing as it does such important food entities as salts, 
vitamins, protein and oil in richer amounts than the bean 
curd and without the undesirable gypsum.
 “Being engaged in language study and other mission 
responsibilities for several years I could do but little more 
than ponder over what I felt were great possibilities in soy 
milk for the people of China as well as other lands, were it 
scientifi cally studied.
 “Another observation I made was that the people 
of North and Central China who were vegetable-protein 
eaters, getting especially soy bean rations, were a large and 
muscular people in comparison with those of the South, 
where rice was the food, and who used more meat in their 
diet. These results were later confi rmed by experiments to 
show that the protein of the soy bean is one of the greatest 
body building foods known.
 “Back in America: After eight years’ service in China, 
I was compelled to return to America on account of illness 
contracted in interior China. When suffi ciently recuperated, 
I was called to the position of medical superintendent and 
surgeon of the Washington Sanitarium and Hospital at 
the nation’s capital. This again brought me in touch with 
important nutrition studies carried on at the government 
bureaus in Washington [DC] and also the work at Johns 
Hopkins University. We also had our own laboratory where 
we prepared several soy products and introduced many 
original dishes into our hospital dietary. The Washington 
Sanitarium was an institution whose dietary was of the lacto-
vegetarian type” (Continued). Address: M.D., Mt. Vernon, 
Ohio.

3250. Miller, Harry W. 1944. The story of milk from the soya 
bean (Continued–Document part II). Mount Vernon, Ohio: 
International Nutrition Laboratory. 37 p. See p. 6-11.
• Summary: (Continued): “In order to get our protein supply, 
we went heavy on cow’s milk and dairy products. In 1917 we 
received notice from the dairy which supplied us milk, that 
the government had requisitioned their entire milk supply 
to the Walter Reed Military Hospital, and we would have to 
look to other sources. We secured a large farm nearby and 
expended several thousand dollars buying the best registered 
cows we could secure. Our heavy investment necessitated 
that I should give some study to the dairy business. And, 
although I grew up on the farm and as a boy it fell to me 
to do the milking, which was usually accomplished in 
the barnyard or in the cow stable, my boyhood anxiety 

while milking was how best to save the milk from dirt 
contamination, in which we had many narrow escapes, and 
when none to successful we had to add an extra thickness 
to the strainer cloth. We knew nothing then of infected 
milk through disease of animals, or of milk as a carrier of 
infections and spreader of epidemics, of cow allergy, or 
that the milk contained toxins that came from certain feeds 
and pastures. My father being a school teacher, taught us, 
however, to try to keep fl ies out of the butter, and lids on 
the milk crocks while the cream was rising. From the day I 
began to milk cows I lost interest in drinking milk.
 “The acquisition of this dairy by the Washington 
Sanitarium [in DC] not only convinced me of the need of 
a substitute for animal milk, but my investigations into all 
phases of the care of a herd and its product, milk, served 
as a preparation for building up just such a product with 
nutritious properties equal to those of animal milk.
 “The Milk Question: Among the several dairy 
publications studied, I was especially impressed with Dr. 
M.J. Rosenau’s book on “The Milk Question,” especially 
since he was recognized as America’s foremost hygienist, 
being surgeon-general of the U.S. Public Health Service. Dr. 
Rosenau aimed in his book to inform the public of dangers in 
animal milk and the need of improved methods for caring for 
same. To start with, he calls attention to the following: The 
milk-giving animal may be suffering from serious disease or 
there may be contamination while milking, both from fi lth 
on the animal or from exhalations from diseased cows, from 
milkmen’s unclean hands, dirty milk pails or strainer cloths, 
unclean holding receptacles, the fl y menace, putrefactive 
changes in milk while standing in the sun or being hauled 
to the market, contamination from often repeated handling 
of milk, failure of pasteurization to make infected milk 
good and safe, and also the contamination of the infant 
nursing bottle. In his amazing statement of the high infant 
mortality through contamination of milk, he also enumerated 
numerous epidemics transmitted by milk infection, typhoid, 
scarlet fever, and other disease scourges. However. Dr. 
Rosenau’s book was written too early to list undulant fever 
now known to be wholly contracted from infected animals.
 “The results of these investigations led me to check 
our herd of carefully selected cows for tuberculosis, with 
the result that fi ve of the fi nest milk cows reacted as 
tuberculosis infected animals, and the results were confi rmed 
by specimens of infected glands taken from each animal. 
During these years of investigation and practical experience I 
became convinced of the following facts:
 “1. That the cow’s milk is a perfect food for the calf 
during its early period of development. The grown calf turns 
to other food later and the mammary secretion of the cow is 
for a short period. The calf has four stomachs and possesses 
enormous powers to digest the heavy curd of cow’s milk. 
It should be kept in mind that each animal gives a milk 
most suitable for the nourishment of its own kind. A calf’s 
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growing conditions are different from the human, so that 
cow’s milk is not suited by nature as a perfect food for man.
 “2. Out of a mixture of milk from several cows you 
are almost certain to get strains of pathogenic germs, which 
are not always certain of destruction by Pasteurization 
temperatures. Only when Pasteurization temperatures are 
held at 154 degrees Fahr. for 30 minutes can its germicidal 
action be depended on.
 “3. Tests made on 500 well people showed that 27 per 
cent gave evidence of allergy to cow’s milk, of whom about 
one-fourth were severe reactors.
 “4. Certain foods in the animal diet affect the character 
of the cow’s milk.
 “5. Cow’s milk has six times the amount of calcium of 
human milk, but such salts are not so available to the human 
infant as the calcium of woman’s milk.
 “6. The casein or protein of cow’s milk forms a tough 
curd in the infant’s stomach, and since the infant’s digestive 
organs are poorly developed, the casein is only partially 
available.
 “7. Cow’s milk is frequently constipating to both infants 
and adults and has a tendency to gas formation.
 “8. Both vitamins and minerals are a variable item in 
cow’s milk, depending on her diet. The cow borrows all she 
contributes in food values from vegetation. If what she eats 
does not have vitamins, her milk cannot contain same.
 “9. Animal milk certainly has proven of value in the 
feeding of infants and children, still, because of certain lacks 
and dangers to be found in cow’s milk, an effort to fi nd a 
safer and more suitable substitute is justifi able.
 “10. Deriving nourishment from cow’s milk is an 
extravagant waste of food materials, since the cow returns 
but 12 per cent of her feed in milk and only 8 per cent of 
what she eats is stored as muscle tissue for beef.
 “After all, the only perfect food for humans is woman’s 
milk, and that only during the lactation period, as every 
animal gives a perfect milk to start off the nourishment of its 
kind. The reason goat’s milk is better for infants, is that its 
offspring’s growing needs more nearly parallel those of the 
human infant, whereas the milk of the large animals whose 
offspring make a very rapid growth are not so suitable for 
the human species without considerable modifi cation. Thus 
extensive modifi cation of cow’s milk is required to make it 
suitable for infants, so that baby food manufacturers discard 
some of the fat, others modify the salts, still others soften the 
curd, and some replace the entire sugars; and to be sure of 
vitamins, they always have to be supplemented.
 “So, we ask why not build up just the milk we want to 
start with, and this we have now accomplished. Nevertheless, 
cow’s milk will still continue to occupy an important 
place in the American dietary, but let us not conclude it is 
indispensable, by any means. However, we are convinced 
that every process the cow uses to make milk could be 
duplicated in the laboratory as regards the transformation of 

food materials to become a part of our growth and energy 
needs. We have sugars even superior to animal lactose, 
vegetable oils with a less tendency to rancidity. Minerals, 
as also vitamins, are today added to food with greater 
certainty than depending on their existence in animal milk, 
and thus far there is no protein superior to that found in the 
soy bean, as it contains all the indispensable amidoacids 
[sic, amino acids] that constitute complete protein nutrition” 
(Continued). Address: Mt. Vernon, Ohio.

3251. Miller, Harry W. 1944. The story of milk from the soya 
bean (Continued–Document part IV). Mount Vernon, Ohio: 
International Nutrition Laboratory. 37 p. See p. 18-23.
• Summary: (Continued): “This coincided with work that I 
had done in which I discovered the fact that the more you 
process vegetable protein, the more digestible and available 
the protein becomes, while the contrary holds for animal 
proteins, which are less digestible when overcooked. Having 
proven that soy beans were improved in both taste and 
availability through thorough processing, we conducted 
extensive cooking tests to determine optimum temperatures 
and length of cooking required to give us the best fl avor and 
to render the several soya products, including soya milk, 
most readily digestible and assimilable. In the feeding of 
infants, whereas simply boiling milk causes great looseness 
of the bowels, as soon as we processed at the correct 
temperature and determined the exact period of time in most 
cases even the premature and weakest infant could take 
the soya milk without this laxative effect. Occasionally an 
infant would still have too loose movements and the soya 
milk would have to be modifi ed by adding the acidophilus 
organisms or a little boiled cow’s milk. With the solving of 
many nutritional problems regarding soya rations, we began 
feeding it to the infants and children at the Shanghai Clinic, 
keeping careful records in each case. We had no diffi culty in 
getting children to accept soya milk, even though it was not 
so tasty in those days as the soy milk we have now.
 “I knew there were yet many factors that must be solved 
to accomplish in this vegetable milk all that is claimed for 
animal milk. For instance, we must correct the beany taste, 
then the milk must be capable of being made to formula, 
containing defi nite quantities of fat, sugar, protein, minerals 
and vitamins. It must remain a colloid liquid and be capable 
of spray-drying into a powder that completely reliquefi es, 
also made as inexpensive as animal milk.
 “All these I believed must and could be accomplished, 
just as we had already made the milk more digestible than 
animal milk. The fi rst problem was that of fl avor control. 
I had endeavored to educate my American friends to learn 
to like the natural bean taste, just as people have learned to 
like yeast, as later the soya taste will be as pleasant to them 
as to the Oriental people who do not care for the taste to be 
changed. But the result was that they would pick up a glass 
that looks like animal milk, smell of it and sip it and say, ‘It 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    1239

© Copyright Soyinfo Center 2021

does not taste like cow’s milk.’ To this I replied, ‘No, it does 
not taste like cow’s milk, nor goat’s milk, nor horse’s milk, 
nor human milk,” but I assured them that an infant would 
as readily change from its mother’s milk to soya milk fl avor 
as to cow’s milk fl avor. When I insisted on their drinking 
a glass of it instead of smelling of it or sipping at it before 
they passed judgment on its taste, the results were much 
better. Still I concluded that it takes much more than mere 
proof that a thing is scientifi cally correct to put a food across. 
The food must have a taste appeal and I believed that this 
could be accomplished with soya milk. It is a fact that food 
we relish is the food that gets the most bountiful supply of 
our digestive secretions, for good fl avors and odors are a 
stimulant to the organs of digestion.
 “Returning to America, I addressed myself again 
to this problem of removing the beanish taste. I had 
previously fi led application to the U.S. Patent Offi ce for a 
patent for constituting a vegetable soy milk of any given 
formula. Through our research we had now found that 
which was responsible for the beanish taste and also what 
to do to debitter it. We were able to make a milk from the 
soy been that could not be detected as from the bean. I 
therefore appeared at Washington [DC] with my samples 
of debittered soy milk powder and canned liquid soy milk 
and accompanied by my attorney we went before the 
commissioner of patents. Never before was I put through 
such a grilling. One man had spent several months looking 
through all available literature to see if my claims were 
entirely original and others checked over to see that they 
were true, and then my fi nished products were examined by 
expert tasters. The commissioner assured me that there were 
already patents on making a vegetable milk out of the soy 
bean and that as far as he knew none had ever netted their 
originator very large returns. This was my opportunity, and I 
remarked, ‘Yes, but you have no patent that gives a method 
for debittering the soy bean nor of constituting a milk from 
it of any given formula, and not one of those products is 
palatable.’ He and his taster admitted having tasted many soy 
products, and this was the fi rst time there had ever come to 
them a truly debittered soy milk.
 “My lawyer assured me my case was won and in a 
short time I received word that the patent had been awarded 
me No. 2078962. This patent covered several processes 
original with us, as debittering, and thus making a usable 
milk; the special methods of cooking so as to make soy 
products readily digestible; the method of preserving the 
protein from spoiling whereby it could be bottled as liquid 
milk, tinned as condensed milk, or dried as powdered milk; 
also the method of incorporating through homogenization 
the food principle to any given formula, reinforced by 
both vitamins and minerals. It but remained for us to fi nd 
suitable machinery and equipment for practically carrying 
out extensive production by means of the above patented 
processes, and since much of this was not available, we had 

to have some specially built. For many years we had made 
soya milk only for our Shanghai Sanitarium and Clinic, using 
a few small machines and cookers suffi cient for our needs. 
Through this small unit we were able to carry on extensive 
feeding of infants and children as well as the sick patients, 
also expectant and nursing mothers. Remarkable results 
were obtained in feeding post-operative cases, as they could 
start nourishment with soya milk much earlier than with 
other foods without the usual gas complaints. Ulcer of the 
stomach people did exceptionally well, also sprue patients, 
those suffering from colitis, the several types of dysentery, 
and those with constipation. For diabetics and arthritis cases 
the results were most satisfactory. In meeting up with allergy, 
soy milk proved to be the one food we could always turn 
to in our dilemma of fi nding something to agree with those 
suffering from skin rashes, vomiting, diarrhea, nervous 
attacks, dyspepsia. etc.
 “In order to meet a growing demand for soya milk, we 
shipped to China the essential machinery for the fi rst soy 
bean milk factory. It was the fi rst soy bean creamery ever 
established and equipped with laboratory and machinery 
to make canned milk, condensed milk and spray dried 
powered milk and vacuum packed bottled milk, with 
regular deliveries. Milk routes were established in all parts 
of Shanghai, and the production doubled each succeeding 
month. Three types of liquid milk were produced: natural 
soya milk, chocolate soya milk and acidophilus milk, 
packaged in pint and quart bottles. The price to the consumer 
was less than that of cow’s milk in Shanghai, which thus 
made available a milk rich in food value for all members of 
families whose circumstances did not permit them to buy the 
more expensive animal milk. It was here demonstrated that 
soya milk in every way fi lled the average family requirement 
for a milk, and that in countries where the economic 
conditions make impracticable dairies, where stock feed 
is scarce and costly, the people may still have an equally 
suitable milk. We were able to bottle soya milk so that it 
would keep indefi nitely without the need of refrigeration, 
and could be kept for a week or a month if necessary without 
spoiling. Thus we had a bottled milk and also a powdered 
milk that did not require refrigerators, and the expense of 
delivery was eliminated. Also, people were assured of a pure 
bacteria-free milk, one that would not give rise to intestinal 
disturbances in hot weather.
 “Soyadophilus, a delicious sour milk made by 
growing the lactic acid organism in sterilized soya milk, 
had a remarkably large sale. In fact, cheese and numerous 
other preparations were made from our soya milk, while 
the powder afforded a convenient form in which to ship 
soya milk to western and northwestern China, where 
transportation rates were high. One pound of powder will 
make eight pounds, or four quarts of liquid soya milk” 
(Continued). Address: Mt. Vernon, Ohio.
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3252. Miller, Harry W. 1944. The story of milk from the soya 
bean (Continued–Document part VI). Mount Vernon, Ohio: 
International Nutrition Laboratory. 37 p. See p. 30-34.
• Summary: (Continued): “After all, protein is an important 
component of our clothing and many articles we commonly 
use. The soy bean is nature’s greatest protein yielder. From 
35 to 52 per cent., or almost one-half the weight of the dried 
soy bean, is protein. Next in value is the oil. By way of 
comparison with navy beans, peas, lentils and lima beans, 
the soy bean has 300 per cent more protein and ten times as 
much oil content.
 “In making up our dietary requirements, we pay eight 
times as much for our protein as we do for carbohydrates 
and three times as much for protein as we do for oil. This 
may impress the reader with the great economic wealth in 
the soy bean. Nitrogen or protein is of fi rst importance to the 
growth and maintenance of the human race, as well as the 
entire animal kingdom. While mankind has often depended 
on the fl esh and products of animals, such as milk and eggs, 
for this protein supply, the animals had to basically depend 
on vegetables for their nitrogen. It is only vegetation that 
can utilize the nitrogen of the air and inorganic sources of 
nitrogen and place it in accessible form for animal life. For 
instance, we exhale every atom of nitrogen of the air that we 
inhale. None is utilized or stored in our tissues. Therefore, 
whether we drink animal milk, eat animal fl esh, or take only 
vegetation, we get our edible protein solely from plant life, 
and there is no superiority in the animal stored protein, to 
that eaten by the animal and which is primarily available to 
the human from vegetation. So, as the sheep makes wool 
from the protein it eats, so the cow makes casein from the 
protein she eats. Unless the animal gets protein, there would 
be no wool or casein. But it is not necessary to use the 
animal digestive laboratories to make either wool or milk, 
for we can take the products the animal eats to make wool 
or milk by means of laboratory technique, and that under 
sanitary conditions.
 “The chief and outstanding product of the International 
Nutrition Laboratory is soy milk, put out under the names 
of Soyalac and Soy-A-Malt, names having originated in the 
early days of our experimental work while pioneering in this 
fi eld. Soy-A-Malt is put out under the registered trade mark 
No. 390909 U.S. Patent Offi ces and Soyalac registered trade 
mark is 389131 U.S. Patent Offi ce.
 “However, the Laboratory is concerned in making a 
large variety of foods from the soy bean and already has 
a score of such products on the market utilizing the entire 
bean, which is all valuable in human nutrition. Since milk 
has a wide variety of uses, we are making a beverage 
liquid Soyalac put up in tin cans, of 13 ozs. and 30 ozs. 
respectively. A chocolate fl avored Soyalac is also put up in 
13 oz. tins. A modifi ed infant food powder, called Soyalac, 
is put up in one pound glass containers, which meets all 
the requirements of the growing infant from birth onward 

to the end of the nursing period, after which it is used to 
supplement the child’s diet. This infant food has as its chief 
constituent vegetable oils homogenized, a combination 
of sugars including dextrose, maltose and dextrin, and 
supplemented by vitamin A and D with calcium, phosphorus 
and iron added. Hundreds of babies in America and other 
countries with allergy, weak digestion and intestinal 
disturbances, are now being most satisfactorily nourished 
by Soyalac, a complete infant food including all known 
requirements for infant nutrition.
 “Miller’s Soy-A-Malt is now a country-wide known 
beverage milk sold in either natural malt fl avor or chocolate 
fl avor and packed in one-pound, four-pound and twenty-
pound containers, possessing all values of the soy bean 
nutritionally but without the bean fl avor. Many who want a 
milk more nearly the animal milk fl avor call for All Purpose 
Soyalac. This is packed in containers same as Soy-A-Malt, 
and can he used for cooking purposes as well as beverage 
the same as animal milk. Until we brought out these 
vegetable milks which are rapidly taking their place in the 
market beside cow’s milk, soya milk was chiefl y demanded 
for certain specifi c diseases such as correcting acid states, 
intestinal upsets, and for diabetics. The composition of all 
soya milk powders will be found on the labels as well as 
directions for using them.
 “Frozen soya milk desserts and soya ice cream are now 
quite popular. Recipes are given for the home refrigerator.
 “This little pamphlet concerns itself with the history 
of soya milk development rather than trying to cover the 
fi eld of the International Nutrition Laboratory, for this soy 
food processing institution is the largest plant in the world 
devoting its entire efforts to human nutrition from the soy 
bean and for making meat substitutes. Foods that look like 
and taste like meat are made with high protein values. Our 
canned soya beans are among the most delightful and tasty 
vegetables. The soy bean is nature’s highest protein yielder 
and the International Nutrition Laboratory engages in the 
manufacture of these fi ne protein foods from the edible 
varieties only.
 “No claims are made that soya milk has yet been 
developed by us to its fi nal possibilities, but at least these 
twenty-fi ve years of painstaking study and experimentation 
has resulted in a food second to none as an essential to 
strong body building and health. So much progress has been 
made in changing the extracted milk liquid of the soy bean 
used for millenniums by the people of China for making 
cheese [tofu] into a complete food of inviting appearance 
and delicious taste, with food values the equivalent of either 
human or animal milk that we feel rewarded for the effort 
and expense. Our soy milk can be made into a sour milk 
resembling buttermilk, it can be made into a cheese, and this 
cheese can be treated so as to have the appearance and fl avor 
of meat. We have not tried to enter into the comparative 
values of soya milk and cow’s milk. There is much to be 
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said regarding the value of soya milk and the story of Soya 
Milk would not be complete without a summary of the many 
virtues and nutritional values of soy food products. The soy 
bean, often called these days the ‘wonder bean,’ is just as 
wonderful as a food supplier as in the oil industry, or when 
used for plastics.
 “The protein of the soy bean possesses all of the 
indispensable amidoacids [sic] and therefore is a complete 
dietary substitute for milk, eggs and meat, and stands as 
the only vegetable protein that is biologically equal to meat 
proteins. By our extraction process we are able to obtain 
85 per cent of this edible protein in a soluble form that 
means that it is very readily digested. Truly, it is a wonder 
bean, for it does wonders in the nourishment of the well as 
also the sick. It is good for growth and excellent for body 
maintenance” (Continued). Address: Mt. Vernon, Ohio.

3253. Payne, Donald S.; Stuart, L.S. 1944. Soybean protein 
in human nutrition. Advances in Protein Chemistry 1:187-
208. (M.L. Anson and J.T. Edsall, eds. Publ: Academic 
Press). [69 ref]
• Summary: Gives an overall picture and review, technical 
in nature, with many references. Contents: Introduction. 
History of the soybean. Economics of production and 
processing. Composition of the soybean. The soybean in the 
wartime economy of nations. Processing soybeans for human 
food. Soybean proteins. Amino acid content of soybean 
proteins. Digestibility of soybean proteins. Nutritional 
values of soybean proteins. Use of soybean fl our and grits 
in human food. Address: Offi ce of Distribution, War Food 
Administration, Washington, DC.

3254. Samitschkoff, Danto Stoischeff. 1944. Die Sojabohne 
in der Weltwirtschaft, mit besonderer Beruecksichtigung 
Suedosteuropas [The soybean in the world economy, with 
special regard to southeast Europe]. Vienna: Thesis. [Ger]*

3255. Staley (A.E.) Manufacturing Co. 1944. The miracle of 
soy. Decatur, Illinois. 24 p.
• Summary: On the cover is an illustration of the upper 
“portion of a soybean plant, almost ready for the harvest, 
before the leaf has started to wither.” Many pods are visible.
 Contents: Foreword, by I.C. Ivy, M.D., Prof. of 
Physiology, Northwestern Univ. (This booklet is about 
soy fl our. “It supports the thesis that the best nutrition 
results when the protein intake comes from a mixture 
of approximately equal parts of animal and vegetable 
proteins”).
 Protein: The food man lives by: (“Protein is the body-
building element in food. It is the brick and mortar of the 
human structure”): The pursuit of protein, men and meat, the 
secret of the soybean, what are proteins?, the ten essential 
amino acids, the difference in proteins (Soy is “Not an 
‘acid’ food, however–it is defi nitely alkaline in reaction”), 

supplementing the proteins.
 The world’s wonder food: Uncle Sam’s military food 
experts, soybeans in the U.S. Army, back into history, 
Americans with vision, the food of the future, a world food 
problem, soybeans in war and peace.
 Soy fl our in use: Introduction, kinds of soy fl our (low-fat 
fl our and high fat), versatility of soy fl our, as a supplement 
to meat, the world’s 5 great protein foods (the other four are 
meat, milk, cheese, and eggs), rich in vitamins and minerals, 
vital food-minerals! (in soy fl our: calcium, phosphorus, and 
iron), soy in the home, cooking and baking uses, soy foods in 
the menu.
 On the next to last page: A statement by the A.E. Staley 
Mfg. Co. (a large photo shows the famous Staley offi ce 
building in Decatur). “Today this company is producing 
millions of pounds of low-fat soy fl our annually. The brand is 
Stoy Soy Flour”. Address: Decatur, Illinois.

3256. Tanner, Fred Wilbur. 1944. The microbiology of foods, 
2nd ed. Champaign, Illinois: Garrard Press. viii + 1196 p. 
Index. 24 cm. [135* ref]
• Summary: Contents of Chapter 12, “Fermented milks”: 
Introduction, lactic acid bacteria and intestinal therapy 
(Lactobacillus bulgaricus {Bacterium bulgaricum}, 
characteristics of Lactobacillus acidophilus and Lactobacillus 
bulgaricus, implantation of Lactobacillus bulgaricus in 
the intestines, Lactobacillus acidophilus, implantation of 
Lactobacillus acidophilus in the intestines, unfermented 
acidophilus milk, permanence of results of acidophilus 
therapy, preparation of acidophilus milk {7 methods}, 
storage of acidophilus milk, other Lactobacillus acidophilus 
preparations {2}), therapeutic use of acidophilus milk 
(psychoses, constipation, diarrhea, epilepsy, typhoid and 
paratyphoid carriers, Lactobacillus bifi dus {Bacillus bifi dus}, 
buttermilk, busa, cieddu, dadhi, kefi r, kumiss {kumys}, 
leben, mazun, taette, yogurt {yoghurt}, kuban, survival of 
pathogenic bacteria in fermented milks). Contains a good 
review of the benefi ts of acidophilus milk, a sour milk in 
which Lactobacillus acidophilus is the fermenting organism.
 Contents of Chapter 13, “Intestinal microbiology”: 
Introduction, intestinal fl ora in childhood, effect of diet on 
intestinal fl ora, effect of fasting and low-protein diet on 
intestinal fl ora, effect of copious water drinking intestinal 
fl ora, effect of high-protein diet on intestinal fl ora, infl uence 
of hydrogen-ion concentration on intestinal fl ora, effect of 
intestinal absorption on intestinal fl ora, relation of vitamin-
defi cient diets to bacterial fl ora, relations of a milk diet to 
intestinal fl ora, effect of carbohydrates on intestinal fl ora, 
effect of a high-fat diet on intestinal fl ora... vitamin synthesis 
by intestinal microorganisms, destruction of vitamins 
by intestinal microorganisms, action of bile on bacteria, 
autointoxication, changes in bacterial content of stored 
normal feces. Bacterial study of fecal material:...
 In Chapter 17, “Microbiology of bread,” is a section (p. 
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702) titled “Soy bean fl our and meal.”
 In Chapter 18, “Fermented foods,” is a section (p. 752-
53) titled “Soy and related fermentations” which discusses 
the “soybean sauce,” the process by which it is made, and its 
microbiology.
 In Chapter 21, “Meat and meat products,” is a section (p. 
906-08) titled “Ferguson, Racicot, and Rane’s precipitation 
test for the determination of soybean fl our in sausages” 
(1942).
 Note: This book contains an excellent, well-documented 
review of fermented dairy milks and their effects on 
intestinal fl ora. Address: PhD, DSc, Prof. of Bacteriology 
and Head of the Dep., Univ. of Illinois [Champaign].

3257. Union Nacional de Cooperativas del Campo. 1944. 
Instrucciones sobre el cultivo de la soja y sus aplicaciones. 
2nd ed. [Instructions on the cultivation of the soybean and its 
applications. 2nd ed.]. Madrid. 16 p. [Spa]
• Summary: Pages 12-14 list industrial uses of soybeans, 
give a nutritional analysis of white and black soybeans (Soja 
blanca, Soja negra) done by the Central Agricultural Station 
(Estación Agronómica Central) using samples from Granada, 
and briefl y describe several soyfoods, including soy fl our, 
soymilk, and tofu (queso de soja). Thus section concludes: 
“Outdoing the known anecdote of Permantier, who offered 
Louis XVI a succulent feast in which all the dishes were 
made of potatoes, today one could make a menu that was 
more varied, rich and select in which the delicacies as well 
as the serving utensils would all be derived from soya.” 
Address: Madric, Spain.

3258. White, Julius Gilbert. 1944. Abundant health: 
Expounding the Learn-how-to-be-well system of daily 
living. 4th ed. Madison College, Tennessee: Published by the 
author. xix + 437 p. Illust. 24 cm. [21+ ref]
• Summary: The maintenance of physical and mental health 
can be achieved through a vegetarian diet and wholesome 
living. Interesting sections include: Meat not necessary 
(p. 150-52; 13 quotes from authorities). Denmark’s food 
experiment under Dr. Hindhede during World War I (p. 152-
53). Sixteen reasons for vegetarianism (p. 153-). The animal 
kingdom a reservoir for disease (p. 165-). Note that Madison 
College is a Seventh-day Adventist college and sanitarium.
 Soya is discussed on the following pages: Soybeans 
and soybean products as a replacement for meat (p. 151-52). 
One section titled “The Soybean: The Wonder Food” (p. 
345-59) discusses many aspects of soybeans and how to use 
soybeans: In baking. In general cooking. As beans. As beans 
ready-cooked. As meat. As milk (gives 3 recipes for making 
soybean milk and ways for using “the pulp left after making 
milk”). As cream. As cheese (“A very satisfactory soybean 
cheese is now available in the health food stores. It has a 
texture something like cottage cheese...”). As butter. As oil. 
As home-made soy butter (made from 4 tablespoons each 

soy fl our and water, 1 cup of oil, a little salt and butter color 
if desired). As home-made soy mayonnaise (based on the 
above home-made soy butter). As soy acidophilus milk (also 
often called soy buttermilk). As greens (soy sprouts). As soy 
sauce. As coffee. As substitute for egg white.
 On page 389 begins a long treatise on the safety of 
aluminum in connection with cooking and foods, a subject 
which is causing much debate. Address: Madison, Tennessee.

3259. American Lecithin Co., Inc. 1944? Soybean lecithin 
[Digest of recent clinical reports]. Elmhurst, New York. 23 p. 
22 cm. Undated. [26 ref]
• Summary: This work summarizes 10 scientifi c journal 
articles published between 1939 and 1943 on the health and 
medical benefi ts of lecithin to humans, under the following 
three categories: (1) Absorption and utilization of fat and 
fat-soluble vitamins; (2) Psoriasis; (3) Miscellaneous. It also 
contains brief excerpts of 16 studies concerning the effect 
of lecithin, choline and inositol on non-human animals. 
Address: Elmhurst, New York.

3260. Ecuador Ministerio de Economia, Subsecretaria de 
Agricultura. 1944? El Ecuador produce Soya, el alimento 
ideal, nutritivo y barato. Cultive y consuma soya [Ecuador 
produces soya, the ideal food, nutritious and inexpensive. 
Grow and eat soya (Poster)]. Quito, Ecuador. 1 p. 2 x 3 feet. 
Undated. [Spa]
• Summary: A remarkable poster. Request seeds for your 
planting from the Undersecretary of Agriculture, Quito, 
Ecuador. But soya from the national distributor. “It yields 
well in sheltered places.” With soya, you can make tortillas, 
empanadas, tostado, bread, soup, soymilk (leche vegetal), 
tofu (quesos), fi deos, etc. 
 An illustration shows an Ecuadorian man, woman and 
child, in traditional dress, on a hill overlooking their fi elds, 
with a basket of whole soybeans beside them, and snow-
capped mountains in the background. Address: Ecuador.

3261. Ecuador Ministerio de Economia, Subsecretaria de 
Agricultura. 1944? Soya: El alimento del pueblo [Soya: The 
food of the people (Poster)]. Quito, Ecuador. 1 p. 2 x 3 feet. 
Undated. [Spa]
• Summary: A remarkable poster. If you cannot buy milk, 
eggs, meat, fruits, etc., get soya, which contains the nutritive 
principles of those foods. Raise robust children with Soya. 
With it you can make empanadas, fi deos, galletas, soups, 
tortillas, frozen desserts (helados), soymilk (leche vegetal), 
cream (crema), etc. 
 An illustration shows a very strong Ecuadorian working 
man, with his right hand raised over his head, standing 
next to his wife and child, in modern urban dress. Address: 
Ecuador.

3262. Ecuador Ministerio de Economia, Subsecretaria de 
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Agricultura. 1944? Soya: El fréjol maravilloso que mejorará 
la dieta de la América de post-guerra [Soya: The marvelous 
bean that will improve the post-war diet of the Americas 
(Poster)]. Quito, Ecuador. 1 p. 2 x 3 feet. Undated. [Spa]
• Summary: A striking poster. Soya has nutritive value in 
the form of proteins, oils, carbohydrates, and vitamins. A 
substitute for milk, eggs, meat, fruits, and pulse / vegetables 
(legumbres). 
 An illustration in a square, with a caption, in each of 
the four corners of this poster shows: (1) 1 lb. of soya fl our 
and 3 liters of water = 3 liters of soymilk (leche vegetal). (2) 
Student outside of a schoolhouse. Toasted soybeans taste like 
peanuts. (3) Competent authorities consider soya the most 
complete food. 1 kg of soya = 88 eggs or 12 liters of milk. 
(4) Woman facing a stove. To cook soya with ease, put it in 
cold water. Address: Ecuador.

3263. Loma Linda Food Company, Inc. 1944? The Loma 
Linda line: 35 selected recipes. Arlington, Riverside, 
California. 16 p. Undated. 16 cm.
• Summary: This little undated booklet, bound with 2 
staples, is printed with brown ink on tan paper. Front cover: 
“They’re tasty. Wholesome, Nutritious.” On the inside 
from cover is a quotation by Ellen G. White: “Those who 
understand the laws of health and who are governed by 
principle, will shun the extremes, both of indulgence and of 
restriction. Their diet is chosen not for the mere gratifi cation 
of appetite, but for the upbuilding of the body. They seek to 
preserve every power in the best condition for the highest 
service to God and man” (Source: Ministry of Healing, p. 
319).
 Contents: Soy beans (canned; introduction + 4 recipes). 
Soy Mince sandwich spread (Specially ground soy bean 
with nuts, olives, tomatoes, and choice vegetable fl avoring; 
9 recipes). Garbanzos (canned, 4 recipes). Proteena (Plain 
or with smoke fl avor) (A nut- and cereal combination with 
a meat-like texture, “yet contains no animal product”; 8 
recipes). Nuteena (Makes tasty cutlets; 7 recipes). Savory 
lentils (“One of the latest additions to the Loma Linda line.” 
Grown in Chile. Cooked, seasoned to impart a meat-like 
fl avor, and canned. 2 recipes). Syl-Dex breakfast wheat 
(with dates and powdered psyllium, dextrinized). Oven-
cooked wheat (dextrinized, 1 recipe). Fruit cereal. Breakfast 
cup (Made with soy beans, plus grains and fi gs. Alkaline 
beverage served like coffee). Fruities (bite-sized raisin-fi lled 
wafers). Fruit wafers. Date sandwich. Soy-Weet Wafers (with 
soy fl our). Ruskets (Whole wheat with malt, sugar, and salt; 
dextrinized). Soy milk (canned). Savorex (yeast extract). 
Savory Bits (Wafers made from wheat and soy fl ours plus 
Savorex). Address: Arlington, Riverside, California.

3264. Soya Foods Ltd. 1944? Soya fl our: The most highly 
concentrated natural food. Boreham Holt, Elstree, England. 
16 p. Undated.

• Summary: Contents: Comparative analysis of [whole, full-
fat] soya fl our and common cereals (soya fl our contains 3 
times as much protein, 3-13 times as much fat, 4-10 times 
as much iron, and 4-9 times as much calcium). Introduction. 
Soya fl our–An ideally balanced food: Vitamins, proteins, fat, 
carbohydrates, starch, alkalinity (soya fl our very alkaline at 
11.0; acid foods include eggs at 3.1, beefsteak at 3.0, white 
bread at 2.0), lecithin. Report from a medical offi cer of 
health: Feeding trial with 40 children fed 10% soya bread, 
tuberculosis, nutritional analysis (1 lb of soya fl our is equal 
in protein values to 26 eggs or 9 pints of milk or 2¼ lbs. of 
lean meat).
 General application: In wheat and wholemeal bread 
(dietetic), soya fl our bread (22½%), soya fl our in cakes and 
confectionery (12½ to 20%), puddings, porridge, oatmeal 
and breakfast foods, invalid and health foods, baby foods, 
vegetarian foods, macaroni, spaghetti, etc., diabetic food, 
meat and fi sh pastes, minced meats, pie crusts, short pastry, 
etc., soups, cake and fl our mixtures, chocolate, cocoa, 
hospitals, sanatoria, etc., schools, British restaurants, 
canteens, etc. “A book of recipes for ordinary, diabetic 
and vegetarian dishes for use in the home will be posted if 
stamped enveloped is sent.”
 Note: No mention is made of the word “Soyolk” 
except that the company’s “telegraphic address” is “Soyolk, 
Elstree.” Address: Offi ces: “Boreham Holt,” Elstree. Works: 
Rickmansworth, Herts [Hertfordshire], England. Phone: 
Elstree 2421-2-3.

3265. Business Week. 1945. Soybean resins: General 
Mills produces an adhesive from soy oil, developed with 
Agriculture Dept., for use as hot melts or in solvents. Jan. 6. 
p. 70-71.
• Summary: The company is producing, on a pilot plant 
basis, new polyamide resins derived from soybean oil. These 
resins are now available on a limited scale as hot melts or 
in solvents. “The resins are used with or in such products as 
package labels, spirit lacquers, printing inks, alkali-resistant 
coatings, gaskets, and can-sealing compounds. In food 
packaging they serve as heat-sealing adhesives...
 “Obvious market for this new line is General Mills’ 
own packaged foods... The plastic substances originally 
were developed at the U.S. Dept. of Agriculture’s northern 
regional research laboratory in Peoria, Illinois, under the 
name ‘Norelac.’ Commercial development proceeded in 
collaboration with General Mills.
 “Produced in a pilot plant at the milling fi rm’s research 
laboratory in Minneapolis [Minnesota], the polyamides carry 
the imposing chemical title: ‘Ethylene diamine polyamide 
resins of dimerized and trimerized linoleic and linolenic 
acids of soybean oil.’...
 “Produced as dark amber-colored solids, the resins 
melt at 95º to 100ºC, and are soluble in various common 
solvents.”
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3266. Bowman, Ferne; Maharg, Leta; Mangel, Margaret; 
McDivitt, Maxine. 1945. Culinary preparation and use 
of soybeans and soybean fl our. Missouri Agricultural 
Experiment Station, Bulletin No. 485. 28 p. Jan. [32 ref]
• Summary: Contents: Introduction (brief history of 
soybeans). Purpose of investigation. Nutritive value of 
soybeans: Protein, carbohydrate, fat, minerals, vitamin 
A, the B complex vitamins. The place of soybeans in 
American diets. Green soybeans (or immature soybeans). 
Soybean sprouts. Dry mature beans (pressure cooked at 15 
pounds pressure). Three recipes. Soybean products as meat 
extenders. Four recipes. Soya fl ours: Full fat food fl our, low 
fat food fl our (expeller processed), low fat food fl our (solvent 
extracted). Fifteen recipes. Pastry (1 recipe). Yeast breads (2 
recipes for rolls).
 Tables: (1) Amino acid content of soybean glycinin and 
milk casein (percentage). (2) Biological value of various 
proteins (raw vs. heated). (3) Iron availability of some 
common foods (percentage). (4) Vitamins (7 types) in edible 
varieties of soybeans (Aoda, Bansei, Green Giant, Hokkaido, 
Toku, Willomi). (5) Comparison of vitamins in meat, wheat, 
and mature soybeans. (6) Rating of nine “garden varieties 
of soybeans.” (7) Comparative cooking qualities of 13 
varieties of soybeans (mostly “vegetable types” but including 
two “fi eld types”). (8) Analyses of 12 brands of soya fl our 
and comparative weight per cup: Minimum fat fl ours–Mel 
K-Soy, Nutrisoy, Vivasoy, Soyafl uff. Low fat fl ours–Stoy, 
Lee, Soyalose. High fat fl ours–Fat-T-Soy, Orange Blossom, 
Soyarich, Battle Creek, Land-O-Soy. (9) Recommended 
proportions of soya fl our or grits to total fl our in various 
products tested (e.g., apple sauce cake 25%, cooked 
cornmeal mush 50%, cookies 15-33%, cornbread 17%, 
muffi ns (plain) 25%, muffi ns (whole wheat) 50%, yeast rolls 
(white or whole wheat) 12.5%). (10) Formulae for plain and 
whole wheat muffi ns showing substitutions with three types 
of soya fl our.
 Photos show: (1) A casserole full of baked soybeans. 
(2) Soybean meat loaf with parsley sauce. (3) Soy meringue 
spice cake. (4) Soy cookies. (5) Soy peanut butter cookies. 
(6) Soy whole wheat muffi ns. (7) Soy rolls. Address: 
Columbia, Missouri.

3267. Mitchell, H.H.; Hamilton, T.S.; Beadles, J.R.; 
Simpson, F. 1945. The importance of commercial processing 
for the protein value of food products. I. Soybean, coconut 
and sunfl ower seed. J. of Nutrition 29(1):13-25. Jan. [26 ref]
• Summary: In nitrogen balance studies with rats, soy fl our 
protein compared favorably with beef round protein, as 
shown below:
 Soy fl our: True digestibility 95.6%. Biological value 
75.2%.
 Beef round: True digestibility 100.0%. Biological value 
78.1%.

 This paper is the fi rst to clearly defi ne and demonstrate 
“Biological value” (BV) as a method for measuring protein 
quality.
 Note: By 1969 BV was the method of choice for 
measuring protein quality. Address: Div. of Animal Nutrition, 
Univ. of Illinois, Urbana.

3268. Shen, T.; Hsieh, K.M.; Chen, T.M. 1945. Effects 
of magnesium chloride and manganous nitrate upon the 
content of ascorbic acid in soybean during germination, 
with observations on the activity of ascorbic acid oxidase. 
Biochemical Journal 39(1):107-10. Jan. [7 ref]
• Summary: In this detailed look at how soybeans sprout, 
Table 1 shows the length of the sprout (epicotyl, hypocotyl 
and radicle) after various lengths of sprouting time. The 
mean length of the sprout was 0.72 cm after 2 days, 2.22 
cm after 3 days, 4.03 cm after 4 days 5.15 cm after 5 
days, 9.18 cm after 7 days and 12.42 cm after 9 days. 
During germination, the content of ascorbic acid and the 
activity of the enzyme ascorbic acid oxidase gradually 
increase. Magnesium chloride and manganous nitrate, in a 
concentration of approximately 10 parts per million of the 
metallic ions, cause some increase in both the ascorbic acid 
content of the soybeans and the activity of ascorbic acid 
oxidase during germination. Address: The Physiological 
Lab., Tsinghua Univ., Kunming, China.

3269. Wang, Cheng-I. 1945. Chinese soy bean sauce as a 
transmitting agent of bacterial gastro-intestinal infections. 
American J. of Tropical Medicine 25:47-50. Jan.
• Summary: “Thirty samples of sauces were examined; 
35% of these samples showed evidence of contamination 
either with Escherichia coli, E. typhosa, S. dysenteriae, 
or Salmonella bacilli. The hypertonicity and acidity of 
the samples have no signifi cant germicidal effect on these 
organisms, and E. typhosa inoculated into the sauce can 
survive for many days. The fact that the soy bean sauce 
is frequently consumed raw and often contaminated with 
the typhoid-dysentery group of organisms suggests the 
possibility that they play a part in the dissemination of 
intestinal [typhoid and dysentery] infections in this country.” 
Address: Szechwan Provincial Inst. of Infectious Disease, 
Chengtu, Szechwan, China.

3270. Woodward, Patricia. 1945. A practical study in 
nutrition education. J. of Home Economics 37(1):19-22. Jan.
• Summary: Realizing that the attitudes and ideas of people 
that nutritionists hope to educate are important, the author 
is looking for ways to use these as a guide to effective 
education. The new food selected for study was the soybean 
and its products, which are of special interest today because 
of their high protein value.
 In the summer of 1943 her committee “fi rst studied 
attitudes towards soybeans by asking men and women in 
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different parts of the country, ‘How do you feel about using 
soybeans as food?’ The outstanding discovery of this study... 
was that soybeans were not thought of as a particular kind of 
‘food’ even by those people who had some slight experience 
in eating them. Also, there were few real prejudices against 
them... This meant, then, that our task was to teach people to 
think of them as a defi nite kind of ‘food.’”
 “We found four aspects which seemed particularly 
to increase favorable attitudes toward the beans: (1) that 
scientists had found them to be of high nutritional value; 
(2) that they are grown and processed in America (if they 
were thought of as an Oriental food, they would not be used 
frequently by Americans); (3) that one can get good value for 
one’s money in buying them (the emphasis was on the ‘good 
bargain’ and not on the ‘cheapness’); and (4) that they can be 
used in a great variety of ways...
 “We wished to avoid overemphasis on the nutrition 
appeal because Americans are likely to think of foods that 
are ‘good for us’ as being different from those that are ‘good 
to eat.’
 Various dishes containing soya fl our or grits, combined 
with familiar food in familiar form, were developed and 
served.
 Note: This is the earliest document seen (Sept. 2001) 
with the term “nutrition education” in the title. Address: 
Food Habits Committee of the National Research Council.

3271. Wooley, Jerald G.; Sebrell, W.H. 1945. Two 
microbiological methods for the determination of 
L-tryptophane in proteins and other complex substances. J. 
of Biological Chemistry 157(1):141-51. Jan. [14 ref]
• Summary: Two methods for assaying L-tryptophane are 
described–one by utilizing Lactobacillus arabinosus and the 
other Eberthella typhosa T-63. They gave similar results, 
when tested on casein, arachin, conarchin, glycinin, etc. 
(usually refl uxed or autoclaved). When soy bean fl our was 
hydrolyzed by pepsin and trypsin digestion, 102% of added 
L-tryptophane was recovered. Table IV shows “Nitrogen 
and tryptophane values for proteins and other substances 
on moisture-free basis expressed in per cent.” For soy bean 
fl our: Nitrogen = 8.81. Tryptophane (digested by pepsin, 
trypsin, and erepsin): microbiological method = 0.55. 
Chemical method: 0.62. Tryptophane (refl uxed with sodium 
hydroxide over electric hot plate): microbiological method = 
0.36. Chemical method: 0.87. Address: Div. of Physiology, 
National Inst. of Health, Bethesda, Maryland.

3272. J. of the American Medical Association. 1945. 
Biological value of soy protein. 127(5):279-80. Feb. 3. [1 
ref]
• Summary: A summary with comments of Cahill, Schroeder 
& Smith. 1944. Compares the digestibility and biological 
value of three sources of soybean protein with that of egg 
protein. The results are: soybeans (90.5 / 94.5%), soy fl our 

(94 / 91.7%), and soybean milk (89.6 / 89.6%).

3273. McCay, Jeanette B.; Loosli, J.K.; Adolph, W.H.; 
Brewer, Lucille; Munn, M.T.; Neidert, Marion; et al. 1945. 
Soybeans: An old food in a new world. Cornell University, 
Extension Bulletin No. 668. 65 p. Feb. Illust. Index. 28 cm. 
Produced by the Soybean Committee of the New York State 
Emergency Food Commission. [38 ref]
• Summary: Contents: A potential food resource: 
Introduced into the United States, new American industries. 
Composition and food value of soybeans: Proteins, fats, 
carbohydrates, minerals, vitamins, the enzymes of the 
soybean. How to use soybeans and soy products (contains 
many recipes): Fresh green soybeans (how to cook, how 
to can, how to freeze), dry soybeans (how to cook, how to 
can, how to freeze, 3 recipes, salted soybeans [oil-roasted 
soynuts], how to prepare bean pulp {by running drained 
cooked soybeans through a meat chopper}, 4 recipes), 
sprouted soybeans (vitamin C forms during sprouting, 
exposure to light does not affect vitamin C, ribofl avin and 
niacin are also increased, how to sprout soybeans at home 
{9-step process}, store sprouts in refrigerator, how to 
freeze sprouted soybeans, how to cook sprouted soybeans, 
illustration of apparatus [equipment] for sprouting soybeans 
in quantity, 6 sprouted soybean recipes), grits, fl akes and 
fl our (protein equivalents {one pound of low fat soy fl our 
is equal in protein value to two pounds of cheese, 2 pounds 
of navy beans, 2½ pounds of beefsteak or chicken, 3 dozen 
eggs, 5 pounds of bread, or 12 pints of milk}, a little soy 
fl our with wheat fl our improves protein quality (p. 35), 
amount of protein, iron, and calcium also increased, 23 soy-
grits and fl our recipes {divided into 3 main dishes, 3 quick 
breads, 17 desserts}), a stronger staff of life–bread (rats 
fed bread containing only 5% soy fl our grow much better 
than those eating white bread, does soy bread taste good?, 
little change required in baking with soy fl our, 6 yeast bread 
recipes), soybeans in large-quantity cooking (6 recipes), 
other soybean products (soybean curd, soybean milk, soy 
sauce). Production, varieties, and culture of soybeans. 
Soybeans in animal feeding: For cattle, for sheep, horses, 
swine, and poultry, soybean hay a substitute for alfalfa, for 
dogs and fur-bearing animals. References. Index.
 Contains nine bar charts in the form of illustrations / 
pictorial drawings / symbolic graphics (which may be by 
Kenneth Washburn).
 How to sprout soybeans at home (p. 26-27):
 “1. Select a stock of clean, bright, new-crop soybeans 
of one of the fi eld varieties. The yellow seeds have less 
conspicuous skins than do the black beans, although the 
black beans may be preferred. The garden varieties are not 
satisfactory because the sprouts break off easily, but the 
exact variety is unimportant so long as the seed is good.
 “2. Handpick the seed thoroughly, and discard 
everything except clean, whole beans.
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 “3. Wash the beans and place them in a suitable 
container for sprouting, such as a one- or a two-quart glass 
fruit jar. The bean sprouts increase to about six times their 
original volume.
 “4. Cover the seeds with at least four times their volume 
of lukewarm water and let them stand for a few hours, or at 
most overnight, until they are swollen.
 “5. Pour off this water, and wash or rinse the swollen 
beans thoroughly, then pour off the last wash water.
 “6. Cover the top of the jar with a piece of cheesecloth 
or other thin cloth, and tie it on securely. Quarter-inch mesh 
screening also makes a good cover.
 “7. Invert the jar and place it in a cupboard or dark 
place, in a slightly tilted position, so that the excess water 
can drain away.
 “8. At least three times a day, or better every four hours, 
place the jar under the water tap or pour on plenty of cool 
water, thus thoroughly and carefully washing the swelling 
and sprouting seeds, so that bacteria or molds which may 
have developed are carried away. The better the washing, 
the better the sprouts. After washing, place the jar back in its 
slanting position.
 “Chlorinated lime water to kill fungus growth is not 
needed if the seed is well selected. If such a solution is used 
(1 tablespoon of chlorinated lime in 1 gallon of water), it 
should not remain on the seeds longer than for ½ hour; the 
soybeans are injured by a longer exposure.
 “9. In from three to four days at room temperature, the 
sprouts will be from 1 to 2 inches long and ready for use. 
Then pour the sprouts into clean cold water and shuck off 
the skins if this is desired. With the yellow-seeded varieties, 
however, the skins are not conspicuous and need not be 
removed. If a fl ower pot or similar receptacle is used for 
sprouting with a piece of cloth over the bottom hole for 
drainage, be sure that the surface of the beans is also covered 
with a piece of moist cloth to prevent drying; otherwise the 
sprouts will be tough and will not be uniform.
 “It is not wise to attempt sprout production in the 
summer, because good sprouts will not be produced in 
warm weather unless the place where they are sprouted can 
be kept at about 70ºF. The sprouting of old, badly cracked, 
discolored or shriveled soybeans should not be attempted, for 
this only causes trouble. Soybeans packaged for cooking and 
baking are not likely to sprout too well. When in doubt, one 
should make a preliminary trial. If, after the fi rst day, or after 
soaking, the beans become soft or soggy, they are probably 
unfi t for sprouting.
 “The commercial production of soybean sprouts in 
large quantities proceeds along the same lines as outlined, 
except that larger sprouting devices or tanks are used and the 
process is more carefully controlled. An apparatus with an 
automatic watering device developed at Cornell University 
to sprout a large quantity of beans is shown in fi gure 6.
 “Store sprouts in refrigerator: Sprouts not used 

immediately must be stored in a covered container in the 
refrigerator, as is any fresh, crisp vegetable, for as long as a 
week. They must be kept moist; otherwise they will wilt or 
discolor. If kept longer, they must be blanched for 2 minutes, 
then canned as a green beans, dried, or frozen.”
 Tables show: 1. Proximate and mineral composition of 
soybeans and soy fl ours. Essential amino acids in servings 
of certain protein-rich foods (lean meat, eggs, cooked 
soybeans). 3. Calcium, iron, and B vitamins (thiamine, 
ribofl avin, niacin) supplied by common serving portions 
of certain foods. 4. Vitamin composition of 7 soy products. 
5. Food values of sprouted soybeans and of some common 
vegetables per 100-gram edible portions. 6. Thiamine, 
ribofl avin, and niacin content of soybeans during sprouting, 
storage, and dehydration. 7. Soybean milk, cow’s milk, and 
human milk (typical nutritional analyses). 8. Composition of 
some [seven] soybean products used for food in the Far East. 
9. Varieties of soybeans most suitable in New York State for 
animal feed and human food (For green vegetables: “Garden 
varieties such as Green Giant, Hokkaido, Jogun, Bansei, 
Fuji, Tortoise Egg, and Willomi”).
 Concerning “Fresh Green Soybeans: When gathered 
from the garden while the pods are still greenish and the 
seeds are still soft but fully developed, the soybean is a new 
green vegetable that some persons say is more attractive and 
delicious than the fresh lima bean. Many Victory gardeners 
have grown them for the fi rst time, and they may be 
purchased commercially canned as are green peas.”
 Note: This is the earliest English-language document 
seen (Jan. 2016) that contains the term “protein quality.” 
Address: New York.

3274. McCay, Jeanette B. ed. 1945. Soy. Food Commentator 
(New York State Emergency Food Commission, Nutrition 
Service, Ithaca, New York) No. 4. Feb. 4 p.
• Summary: Most of the articles in this newsletter-like 
publication (edited by Jeanette B. McCay) are about soy, 
including: “Public response to soybean news items: 24,000 
inquiries for information were sent to the New York State 
Emergency Food Commission during twelve months” 
(graph, p. 1). “Fun and frolic with soy” (p. 1). “After the 
Governor’s luncheon, soybean community meals occurred 
in nearly every county. According to reports from the 
home demonstration agents, over 250 of these community 
soybean dinners were attended by over 7,500 people. Held in 
churches, Grange and Masonic halls–sponsored by nutrition 
committees, Red Cross, public health and school groups, 
they were one of the most popular ways of introducing 
soybean foods to the community.”
 “Hats off!” (p. 1-2). “More than 300,000 people have 
received printed recipes and suggestions for the use of soy 
products.”
 “Soy fl our and grits most popular” (p. 2). “According to 
a report from home demonstration agents, soy fl our and soy 
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grits have proved to be the most popular of the soy products, 
and are most likely to become permanent additions to our 
diets.”
 “Cookies from the test kitchen” (p. 2). These cookies 
are enriched with soy fl our, plus molasses, oatmeal, nuts, 
enriched fl our, peanuts, and dried fruits. The recipes are all in 
the leafl et titled “Cookies with soy.” “What the program has 
accomplished” (p. 3). “The greatest gain is that soy foods are 
now generally available to the consumers of the state. Our 
problem now is to keep these foods available long enough 
for the nutrition workers to continue their soy demonstrations 
and lessons during these war years, giving homemakers the 
chance to learn how to use the products.”
 “What you can do!” (p. 4). “If you are chairman of a 
nutrition committee or other public health group, there are 
many things you can do to help the soybean program along: 
(1) Appoint a small soybean committee... (2) Locate at least 
one progressive grocer in town who will carry a full line of 
soy products. You will have to tell him honestly that he will 
not be fl ooded with orders for these foods... (3) Keep on with 
lessons and demonstrations. Though your production may 
not be entitled “Soy,” some of the soy products can be tucked 
into most any demonstration: a little soy fl our into pie crust, 
gingerbread, white sauce; a few grits into the meat loaf, 
stuffi ng, cookies or brown toppings on casseroles. (4) Teach 
homemakers to keep soy foods handy... (5) Encourage soy 
fl our in bread, both bakers’ and homemade...”
 “Big soy bulletin... New leafl ets too. For a year, the 
Soybean Committee of the Food Commission and Colleges 
of Agriculture and Home Economics have been working 
on a bulletin–and what a bulletin! Everything is there 
from growing, harvesting, feeds, foods, and recipes. This 
will be published by the University. Although it is now in 
press, it may be several months before you are able to have 
your copy. In the meantime, some of the best recipes have 
been put into Commission leafl ets: Introducing Soybeans 
(revised). Good Bread (revised). Cookies with Soy. Desserts 
with Soy. Manufacturers and Distributors of Soybean 
Products. We think you’ll like them.”
 “Still some soy posters available” (p. 4). One is on 
the use of dry beans. The other portrays steps in sprouting 
soybeans. Order from: Mrs. M.C. Reed, College of Home 
Economics, Ithaca, New York.
 “Growth promoting value of soy fl our” (p. 4; two graphs 
from rat studies). “New Chairman of the Soybean Committee 
is Dr. William Adolph, appointed by Commissioner Maynard 
to take the place of Jeanette B. McCay, who is leaving the 
Food Commission to join her husband in Washington, D.C. 
Mrs. McCay will be connected with the Bureau of Human 
Nutrition and Home Economics.
 “From November 1943 to November 1944 there were 
sent out 1,233,750 leafl ets by the New York State Emergency 
Food Commission. There is an adequate supply of all leafl ets 
on hand.” Address: Ithaca, New York.

3275. Nicholls, Lucius. 1945. Tropical nutrition and 
dietetics. 2nd ed. London: Baillière, Tindall and Cox. xii + 
370 p. Feb. Illust. Index. 22 cm. [30+* ref]
• Summary: This 2nd edition, which contains more than 
twice as many pages as the 1st, is extremely clear and well 
written, especially for beginners. Both books were written 
when the knowledge of nutrition was undergoing rapid 
development. It contains new information on major vitamins 
(nicotinic acid, vitamin K), several minor vitamins, several 
minerals including “trace” elements, much recent knowledge 
on the constituents of foodstuffs, foodstuffs more or less 
peculiar to the warm climates, diets suitable for hospitals, 
prisons and other institutions and for labourers at large, 
public health activities related to nutrition, food poisoning, 
insect pests of grain foods. The great progress in parasitology 
and nutrition has led to the lowering of death rates, especially 
infantile mortality; this “is producing such an increase in 
the numbers of the populations of the tropics that one may 
wonder what will be the nature of the end of it, for an end 
there must be.” There is “growing acceptance that all persons 
have a right to diets adequate for good growth and health, as 
in another sphere, it has long been accepted that all children 
have a right to primary education” (p. v-vi).
 Fats and lipoids (p. 4-8): “The fats and lipoids may be 
defi ned as substances which are soluble in ether, chloroform 
or benzene, but insoluble in water, and can be used as food 
by living organisms.” Edible oils include olive, coconut, and 
sesame (gingelly) oil. “The fats are compounds of glycerol, 
which is trihydric, and fatty acids, which are monobasic, 
hence on hydrolysis the fats split up into three molecules of 
fatty acids and one of glycerol.” An example is given. The 
naturally occurring fats are made up of many triglycerides 
plus various acids. There are two categories of fatty acids: 
Saturated and unsaturated. In saturated fatty acids (which 
contain carbon, hydrogen, and oxygen), the number of 
hydrogen atoms is twice the number of carbon atoms. The 
names and formulas of 8 saturated fatty acids are given. In 
unsaturated fatty acids, the number of hydrogen atoms is less 
than double the number of carbon atoms. These include oleic 
acid, linoleic acid, linolenic acid (fi rst found in linseed oil), 
and arachidonic acid. “The unsaturated fatty acids can take 
up iodine (or other halogen) by addition to form saturated 
compounds. The amount of iodine taken up by a fat is more 
or less characteristic of that fat, and is known as the iodine 
number, and this number roughly indicates the amount of 
unsaturated fatty acid in the composition of the fat. Table III 
(p. 6) gives the iodine numbers of 13 vegetable oils and 5 
animal fats. The highest iodine numbers are found in linseed 
oil (175-205), soya bean oil (137-41), and maize [corn] oil 
(113-25). The lowest iodine numbers are found in coconut oil 
(9), butter (26-28), palm oil (20-56) Chinese “tallow” (30), 
margarine (50), shea butter (56), and lard (60-70).
 “Soft fats or oils, which are rich in unsaturated 
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fatty acids, can be hardened to a desired consistency by 
hydrogenation, by which they are saturated with hydrogen by 
the aid of a catalyst, such as powdered nickel. The process 
has been widely used for the production of margarine and 
lard substitutes from vegetable and whale oils.” “Human 
needs for fat. Fats are deposited in the subcutaneous tissue as 
a protection against cola and injury, and in the abdomen as 
a padding and support for the viscera. Their light, compact 
and soluble nature enables the storage of them to take place 
without the addition of water, and this can occur with no 
other substance. The fats are composed of the same three 
elements as the carbohydrates, but they are superior to 
them as a supply of energy because they have less oxygen 
in proportion to the carbon and hydrogen, and hence on 
complete combustion produce more energy [more than twice 
as much per gram]. Any normal deposit of fat is a reserve 
store for the production of heat and work.”
 Lipoids fall into three groups: Sterols, phospholipides 
(incl. lecithin), and glycolipides.
 Chapter 4, titled “Vitamins: History, animal 
experiments, etc.,” contains an excellent history of the 
subject. “The history may be considered to have started 
with the slow realization that the disease scurvy was due 
to a dietary error.” Doubtless in ancient times it had been 
common in besieged towns, but it was not mentioned in 
the literature until Europeans began to take long ocean 
voyages. In 1498 Vasco da Gama lost 100 of his 160 men to 
scurvy. In 1535 Jacques Cartier fi rst used a fresh vegetable 
preparation (a decoction of spruce tree needles, on the 
recommendation of Red Indians in Newfoundland) to 
effectively treat scurvy. “Two names stand out in connection 
with the dietetic treatment of scurvy in the 18th century.” 
An Austrian army doctor, Dr. J.G.G. Kramer, (Physician to 
the Imperial Armies of Hungary, 1720-1730) wrote at that 
time: “3 or 4 ounces of orange or lime juice will cure this 
dreadful disease without other help.” In 1747 James Lind, 
a British naval surgeon, performed a famous experiment on 
12 men who were severely ill with scurvy. He divided them 
into 6 groups and tried six therapeutic measures of which the 
only successful one was two oranges and a lemon daily. In 
1757 his famous Treatise on Scurvy as published. In 1795 the 
British Admiralty fi nally adopted Lind’s recommendation–
after 100,000 lives had been lost to scurvy. Similar histories 
of beriberi and rickets are given.
 There is a small section on “Roughage” (p. 162). In 
Chapter 11, “Analyses of foodstuffs,” the information on 
the same 14 pulses, including Soya bean (p. 184), is slightly 
more detailed. Under nuts and seeds (p. 192-93) are: Coconut 
milk. Gingelly seeds. Mustard seeds, Brassica juncea. Rape 
seed, Brassica napus. See also: Adlay (Job’s tears), Coix 
lachryma (p. 182, 214). A good section on “Pulses, dhals, 
and beans” (p. 215-17), includes the soya bean. “The beans 
and peas fall under the general term pulses. Split peas are 
called dhals in Southern India, and dried peas, especially the 

smaller kinds, are called grams.” “Unfortunately the pulses 
are not very digestible and do not fi nd a prominent place 
in the diets of the well-to-do.” The commonest of the dhals 
is the lentil, sometimes called Massur dhal. There are two 
methods of making dhal: dry and wet. The best dhals are 
prepared by the dry method. The dhals are more digestible 
than the grams. Beans are “pulses with seeds more or less 
kidney shaped... The dried beans are the least digestible of 
the pulses.”
 The section on “Nuts and oil seeds” (p. 227) has much 
about coconuts, coconut oil and coconut milk. The section on 
“Fluorosis” (p. 306-09) notes: “When the amount of fl uorine 
in the water exceeds one part per million some degree of 
mottling of the teeth usually occurs among the children 
drinking it.
 The section on “Saponins in foodstuffs” (p. 309-10) lists 
the many foodstuffs in which they are found, including the 
soya bean.
 Lucius Nicholls was born in 1884. Address: M.D., B.C., 
B.A. (Cantab.), Colombo, Ceylon.

3276. Selke, Elizabeth Catherine. 1945. A study of soy fl our 
products: t The calculated nutritive value of selected recipes; 
the acceptability of soy bread. MSc thesis, Home Economics, 
Cornell University. 70 leaves. Feb. 28 cm. *
• Summary: Elizabeth Selke was born in 1921. Address: 
Cornell Univ., Ithaca, New York.

3277. Poston Chronicle (Poston Internment Center, Arizona). 
1945. Persons on special diet may get tofu. 22(18):3. March 
3.
• Summary: “In addition to the issuance of baby food and 
advice to mothers, the diet offi ce at Blk. 21-10-A, will 
begin to issue tofu on Mondays and Thursdays to about 150 
persons who are on special diet.
 “The diet list includes those who have ulcers, diabetes, 
and other digestive ailments.”

3278. Bowman, Donald E. 1945. Further observations 
on the trypsin retarding fractions of navy and other beans 
(Abstract). Federation Proceedings (FASEB) 4(1):84. March.
• Summary: Soy beans, navy beans, Georgia velvet beans, 
and white Chinese velvet beans contain a trypsin-inhibiting 
fraction which can be repeatedly precipitated with alcohol.
 Note: Kunitz (1945, 1946) soon crystallized this latter 
fraction and described some of its properties. Address: Dep. 
of Biochemistry and Pharmacology, Indiana Univ. School of 
Medicine, Indianapolis.

3279. Soybean Digest. 1945. Classifi ed ad: Market Street. 
March. p. 34.
• Summary: This section contains six ads. (1) “We 
offer–Earlyana soybean seed. Certifi ed and special lot for 
foundation. Osborn Seed Service, Culver, Indiana.” (2) 
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“Edible soybeans. Giant Green (germination 77) $4.00 
bushel. Freight paid on 2 bushels. George Mitchell, Vineland, 
New Jersey.” (3) “For sale–Used steel storage tanks.”
 (4) “Soy-Grass cookies–Wheatless, sugarless, alkaline. 
The food sensation of the age and last word in nutrition. 
3 packages postpaid for $1.00. ViVi-Ta Healthful Foods, 
480 E. Main, Rochester, New York.” (5) “Edible soybeans–
Bansei variety, high germination. Quantities up to a car load. 
Samples to seed fi rms only. W.C. Martin, Orville, Ohio.” (6) 
“For sale: Funks Delicious Edible Soybeans that have been 
carefully rogued for three years. Test 98.67% pure seed. 
Raymond E. Roney, Greenfi eld, Indiana.”

3280. Van Duyne, Frances O.; Bruckart, S.M.; Chase, 
J.T.; Simpson, J.I. 1945. Ascorbic acid content of freshly 
harvested vegetables. J. of the American Dietetic Association 
21(3):153-54. March. [5 ref]
• Summary: Nine varieties of soybeans were tested, and 
most were tested in two years (harvested in 1942 and 1943). 
A total of 99 determinations were made. The moisture 
content averaged about 66% (range 64.7–73.0%). The 
ascorbic acid content on a fresh weight basis averaged 
0.27 mg/gm (range 0.20–0.37). Address: Dep. of Home 
Economics, Univ. of Illinois, Urbana.

3281. National Oil Products Company. 1945. Improvements 
in or relating to the production of antioxidants from 
vegetable meals. British Patent 591,511. Application date (in 
UK): 5 April 1945. 6 p. Complete specifi cation accepted: 20 
Aug. 1947. Convention date (USA): 27 March 1944.
• Summary: Describes solvent extraction using ethyl 
alcohol. “The present invention relates to the production of 
antioxidants from vegetable meals which may be used to 
stabilise various materials prone to oxidative deterioration as 
hereinafter set forth.”
 Page 2, line 47: “The vegetable meal may be derived 
from any antioxidant-containing vegetable occurring in 
nature, and includes particularly those rich in natural 
antioxidants, as for example, cottonseed meal, soybean meal, 
sesame meal, corn meal, oat meal, corn germ meal, wheat 
germ meal, alfalfa leaf meal, peanut meal, rice bran, rye, 
barley and other well-known vegetable meals. These meals 
may be prepared either by cold pressing or by expelling an 
oil from the vegetable and thereafter grinding.” Address: 
Harrison, New Jersey.

3282. Burkholder, Paul R.; McVeigh, Ilda. 1945. Vitamin 
content of some mature and germinated legume seeds. Plant 
Physiology 20(2):301-06. April. [11 ref]
• Summary: Gives data for thiamine, ribofl avin, pyridoxine, 
niacin, pantothenic acid, inositol, vitamin B-C, biotin, and 
ascorbic acid in mature dry and freshly sprouted seeds of 
Pisum sativum variety Canner King, Phaseolus aureus (the 
Mung bean commonly used in chop suey), and 7 varieties 

of fi eld type soybeans belonging in the species Soja max. 
On a dry weight basis for all seeds tested, niacin, ribofl avin, 
pantothenic acid, and ascorbic acid increased greatly during 
germination. For the soybean varieties only, on average, 
ascorbic acid, pyridoxine, and biotin increased signifi cantly, 
while thiamin and folic acid decreased slightly.
 The soybean varieties are Peking, Manchu, Mukden, 
Lincoln, Dunfi eld, Illini, and Anwei.
 Note: This is the earliest document seen (May 2009) that 
mentions the Anwei soybean variety. Anwei came from the 
La Choy Co. in Ohio, according to Morse (1948). Address: 
Osborn Botanical Lab., Yale Univ., New Haven, Connecticut.

3283. Chatterjee, D.K. 1945. Processed soya bean in 
balancing Indian diets. Science and Culture (Calcutta) 
10(10):442-46. April; 10(11):497-501. May. Summarized in 
Soybean Digest, Jan. 1946. p. 31.
• Summary: There are various ways of looking at our protein 
needs: The German schools advocate a liberal intake of 
protein. But Chittenden at Yale [New Haven, Connecticut] 
and Hindhede in Denmark have shown that a smaller 
quantity of protein is required–and is better. Fisher, Osborne, 
Mendel and Hopkins emphasize protein quality. Discusses 
experiments with soya bean protein at the writer’s lab.
 May issue: Treatment of soya bean and improvement 
of digestibility: Experiments on digestion, comparative rate 
of liberation of amino acids, fat, phosphatides, lecithin and 
cephalin, carbohydrate.
 Chatterjee sees the soya bean as the missing link in the 
Indian diet; while it is of vegetable origin, it possesses most 
of the favorable properties of foods of animal origin. He 
concludes that “consumption of two ounces of soya bean 
powder to start with will almost balance the defective diets 
of an average Indian who is averse to meat diet and which 
he cannot afford for economic reasons and cannot use a 
suffi cient quantity of pure milk.” Address: Calcutta.

3284. Fisher, G.S. 1945. Determination of gamma-
tocopherol in vegetable oils. Industrial and Engineering 
Chemistry, Analytical Edition 17(4):224-27. April. [20 ref]
• Summary: Refi ned soybean oil was found to contain 
97 mg/100 gm of total tocopherols. Alpha-tocopherols 
comprised 22% of the total tocopherols. Address: Southern 
Regional Research Lab., New Orleans, Louisiana.

3285. Vickery, Hubert Bradford. 1945. The proteins of 
plants. Physiological Reviews 25(2):347-76. April. [85 ref]
• Summary: An excellent history and review of the literature, 
although citations are lacking titles. Address: Biochemical 
Lab., Connecticut Agric. Exp. Station, New Haven.

3286. Volz, Frances E.; Forbes, R.M.; Nelson, W.L.; Loosli, 
J.K. 1945. The effect of soy fl our on the nutritive value of the 
protein of white bread. J. of Nutrition 29(4):269-75. April. 
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[15 ref]
• Summary: “Growth studies and biological values are 
reported which show that the addition of 5% soy fl our 
signifi cantly improves the growth promoting value of 
white bread which contains 3% of whole milk solids... 
The biological value of the protein of the white bread as 
determined by the Mitchell method was 43.3 as compared 
with 47.7 for the bread with 5% soy fl our.” The growth 
studies were done on rats. The full-fat soy fl our used in the 
studies was “Sold by Soya Corporation of America, New 
York, NY.” Address: School of Nutrition, Cornell Univ., 
Ithaca, New York.

3287. Shollenberger, J.H.; Goss, W.H. 1945. Soybeans: 
Certain agronomic, physical, chemical, economic, and 
industrial aspects. USDA Bureau of Agricultural and 
Industrial Chemistry. AIC-74. 84 p. May 15. Mimeographed. 
Slightly revised 1947. 81 p. [39 ref]
• Summary: Contents: Origin and description. Structure. 
Chemical composition: Protein, oil, carbohydrates, ash, 
vitamins. Culture and harvesting. Production. Crop 
disposition: Relative importance as a crop. Marketing: 
Grades, international trade, prices. Utilization of whole 
soybeans: Seed, feed, food. Industrial development: History 
of industry, processing (derived products, production of oil 
and meal), considerations in determining size, type, and 
location of plants (processing costs, size of plant, milling-
in-transit privilege, other economic factors), location 
and capacity of existing plants. Utilization of soybean 
oil: Shortening, margarine, other edible products, soap, 
paints and varnishes, linoleum and oilcloth, printing inks, 
miscellaneous products, new developments. Utilization of 
protein fraction: Feed, food, industrial. Selected references. 
Acknowledgments. Address: 1. Commodity Development 
Div.; 2. Engineering and Development Div. Both: Northern 
Regional Research Lab., Peoria, Illinois.

3288. Borsook, Henry. 1945. A nutritionally-adequate, low-
cost Multi-Purpose Meal. Unpublished typescript. *
• Summary: “A combination of legumes and cereal and 
other vegetable proteins can provide the protein equivalent 
to meat or eggs. By adding to this mixture calcium, iron salts 
and certain synthetic vitamins, a vegetable mixture can be 
made which is the nutritional equivalent of meat and dairy 
products at far less cost. The food engineer thus can do more 
than contrive substitutes for certain natural (i.e. unprocessed) 
foods. He can make low cost foods as nutritious as expensive 
foods.” Address: PhD, M.D., Prof. of Biochemistry, 
California Inst. of Technology, Pasadena, California.

3289. Krober, Orland A. 1945. Kjeldahl calculator. 
Transactions–American Association of Cereal Chemists 
3(3):169-72. May.
• Summary: Instructions are given for the construction of 

a device to eliminate computations of Kjeldahl values. The 
device consists of concentric circular scales so arranged 
that when the percentage of moisture in the samples is set 
opposite the titration of the blank, percentage of N and 
percentage of protein are read from outer scales opposite 
the titration of the sample. Address: Asst. Chemist, U.S. 
Regional Soybean Lab., Urbana, Illinois.

3290. Clinton, Clifford E. 1945. Subsistence feeding. Los 
Angeles, California: Clifton’s. 5 p. Unpublished typescript. 
June 1. 28 cm.
• Summary: “In response to many inquiries regarding ‘Vita-
Meal’ (Multi-Purpose)–the 5¢ meal served at Clifton’s–the 
following information has been prepared.
 “History: Since 1931, in accord with the policy of 
not turning any person away hungry regardless of funds, 
Clifton’s has been serving a subsistence meal, given free to 
those without means of payment. At fi rst this was provided 
in conventional foods at 1¢ per portion. Later a complete 5¢ 
meal was offered consisting of entree (Spanish rice, stew, 
maccaroni dish, etc.), potatoes, vegetable, drink and dessert. 
This was supplemented by a 1¢ meal consisting of rice with 
hot soup and vegetables poured over it. Those without funds 
were given this meal free.
 “In 1943, in line with an expansion program, Clifton’s 
sought the advice of Dr. Henry Borsook, professor of 
Biochemistry at California Institute of Technology, in 
standardizing a formula for a multi-purpose meal which 
should meet the following requirements.
 “1. It must be really palatable, whether served hot or 
cold.
 “2. It should be packageable and keep well over long 
periods without refrigeration.
 “3. It should be practicable for preparation and handling.
 “4. It should provide adequate subsistence for one 
person for one-third of a day with essential vitamin and 
mineral constituents.
 “5. While designed primarily for service from restaurant 
facilities, it should be adaptable for general dispensation 
where facilities are primitive; for use in relief and 
rehabilitation work without reliance on special equipment.
 “6. The cost, including packaging, must be 5¢ or less.
 “7. To avoid monotony in frequent use it should be 
adaptable to combination with small amounts of other food 
and assume the dominant fl avor of added items.
 “8. It must cook easily and quickly.
 “9. It must be readily acceptable to both large and small-
scale cooking.
 “10. It should incur no drain on scarce civilian food 
supplies of the United States if used for overseas relief 
feeding.
 “Dr. Borsook undertook to meet these requirements and 
Clifton’s initially sponsored the research, assisting fi nancially 
and in the establishment of an Experimental Kitchen at the 
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Institute presided over by a skilled French cook, Madame 
Soulange [Solange Berczeller].
 “It was concluded that the requirements set up could 
only be met by the use of dehydrated foods, fortifi ed with 
vitamin and mineral concentrates.
 “After the constituents had been generally agreed upon 
and it was placed in service at Clifton’s as ‘Vita-Meal,’ 
the California Dehydrator’s Association joined in the 
sponsorship of the research, broadening its scope to other 
problems of dehydrated foods.
 “The multi-purpose meal formula was thereupon 
stated in terms of dehydrated components and soy-beans. 
Manufacture was undertaken by F.W. Boltz, Los Angeles 
dehydrator. Mr. Boltz and his staff spent considerable time, 
effort and money in further experimentation improving the 
pre-cooking, processing and combination of the various 
items, developing manufacturing methods and introducing 
the product to prospective large-scale users, public agencies. 
He also was instrumental in making available a plan for 
large-scale production through facilities of other dehydrators 
and food processors throughout the United States.
 “A 20,000 pound trial order was placed by the French 
relief agency in April 1945. It was through Mr. Boltz that the 
meal, prepared by the famous chef of the Omar Khayyam 
restaurant, George Mardikian, was served to delegates to the 
United Nations Conference on International Organization at 
San Francisco.
 “Character of the Multi-Purpose Meal:” Thirteen 
characteristics are listed; they are somewhat different 
from the 10 requirements that Mr. Clinton presented to Dr. 
Borsook. For example: “2. It violates no dietary rule of any 
religious faith.” “7. The food cost is approximately 4¢ per 
meal. 8. Protein base is supplied by soy-bean grits, to which 
are added dehydrated potatoes, cabbage, tomatoes, onions, 
leek, parsley, herbs, salt and pepper.” 12. There is no patent 
on the formula...”
 Preparation. Availability (“F.W. Boltz Corporation, 3614 
Council Street, Los Angeles, California, is the present source 
of the basic product–Multi-Purpose Meal”). Percentage 
composition of Multi-Purpose Meal (Soy grits 68.0%. 
Potatoes 9.0%. Vegetable seasoning and salt 8.6%. Cabbage 
4.5%. Onions 4.5%).
 “Statement from article entitled: ‘A Nutritionally-
Adequate, Low-Cost Multi-Purpose Meal,’ by Dr. Henry 
Borsook, California Institute of Technology, May, 1945.”
 “A combination of legumes and cereal and other 
vegetable proteins can provide the protein equivalent to 
meat or eggs. By adding to this mixture calcium, iron salts 
and certain synthetic vitamins, a vegetable mixture can be 
made which is the nutritional equivalent of meat and dairy 
products at far less cost. The food engineer thus can do more 
than contrive substitutes for certain natural (i.e. unprocessed) 
foods. He can make low cost foods as nutritious as expensive 
foods.”

 “Vita-Meal: As served daily at Clifton’s ‘Vita-Meal’ 
(with Multi-Purpose Meal as its main constituent) contains 
two items:–1. Multi-Purpose Meal, prepared to take out in a 
small carton with a wooden spoon. 2. A dessert wafer. This 
is a chocolate sandwich-type cookie, the fi lling of which 
contains vitamin C, the fugitive vitamin found in leafy 
green vegetables and orange juice, but which is destroyed 
in cooking. This wafer is prepared by a Los Angeles fi rm 
specializing in vitamin preparations.
 “At Clifton’s the dehydrated Multi-Purpose Meal is 
enriched and varied by the addition of vegetable fats, meat, 
fi sh, nuts, cheese and other ingredients. These improve the 
fl avor and give the meal a daily variety as well as raising the 
caloric value.
 “More than 3 million subsistence meals of various 
types have been served at Clifton’s. During the past year of 
service, Multi-Purpose Meal has proven its claim to a place 
in any program for emergency or subsistence feeding.”
 Note: This is the earliest document seen (Dec. 2010) 
concerning Clifford Clinton and his work with Dr. Henry 
Borsook and the development of a highly nutritious, low-
cost food. It is also the earliest document seen (Dec. 2010) 
that lists the ten requirements of the multi-purpose meal 
Dr. Borsook was asked to develop, or that gives its name 
as “Vita-Meal” or “Multi-Purpose Meal.” Address: 618 So. 
Olive St.–648 So. Broadway, Los Angeles, California.

3291. MacDowell Brothers. 1945. If you are on a diet... 
(Ad). Toronto Daily Star (Canada). June 11. p. 8.
• Summary: “... requiring special foods, particularly those 
with low carbohydrate content, mail coupon below to 
MacDowell Bros., Brockville, Ont., manufacturers of Special 
Purpose Foods for 38 years [i.e., since about 1907]–Gluten 
Flour, Starch-free Bran, Soy Bean Flour, Sugar-free Desserts, 
Sugarless Sweetener, Sugar-free Beverages, Yeast-Vitamin B 
Complex, Diabetic Manuals, etc.
 “Bread from Genuine Gluten Flour baked by:” Gives 
the name and address of three bakeries [probably located in 
Toronto or Brockville].
 “Special purpose foods–Sold by: T. Eaton Co., Limited 
(Toronto, Canada). Simpson’s Food Department. Michie & 
Co., 7 King St., West. Canadian Health Aids Company, 8 
Richmond St., East.”
 Note 1. This ad also appeared in the issue of June 27 (p. 
17). A similar ad, with a different format but much the same 
information, appeared on 13 Feb. 1946 (p. 16).
 Note 2. An ad in this newspaper dated 16 Jan. 1934 
(p. 7) is for MacDowell’s Merrillized yeast (with added 
vitamin B). A subsequent ad in this newspaper dated 20 Nov. 
1944 (p. 14) is for MacDowell’s Gluten Bread. Address: 
Brockville, Ontario.

3292. Kunitz, M. 1945. Crystallization of a trypsin inhibitor 
from soybean. Science 101(2635):668-69. June 29. [6 ref]
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• Summary: “The presence of a protease inhibitor in soybean 
has been recently reported by Ham and Sandstedt (1944) and 
by Bowman (1944).” This paper “deals with the isolation 
from cold-processed defatted soybean meal of a crystalline 
protein which inhibits the proteolytic action of trypsin.” The 
method of isolation is described; it was done using Nutrisoy 
XXX from ADM, in fl ake form. Further studies are being 
conducted on the mechanism of the trypsin-inhibiting action, 
as well as on its physical and chemical properties.
 Note 1. This is the earliest English-language document 
seen (Dec. 2020) that contains the term “trypsin inhibitor” 
(or “trypsin inhibitors”) or the term “protease inhibitor” (or 
“protease inhibitors”) in connection with soybeans.
 Note 2. This is the earliest document seen (Dec. 2020) 
that mentions Kunitz in connection with a protease, or 
trypsin inhibitor in connection with soybeans.
 Note 3. A footnote at the end of the title states: “This 
work was initiated at the suggestion of Major I.A. Myrsky in 
connection with his studies on streptococcal fi brinolysin...” 
Address: The Rockefeller Inst. for Medical Research, 
Princeton, New Jersey.

3293. Daniel, Louise; Norris, L.C. 1945. The ribofl avin, 
niacin, and thiamine content of dried leguminous seeds. J. of 
Nutrition 30(1):31-36. July 10. [22 ref]
• Summary: The content of these three vitamins was 
measured for 17 varieties of legumes, including fi ve varieties 
of soybeans and several of peanuts using two techniques: 
Fluorometric and chemical for ribofl avin and niacin, and 
thiochrome and yeast fermentation for thiamine. Excellent 
agreement was found in all cases. Approximate values in 
micrograms per gram were: ribofl avin 3.5, niacin 32, and 
thiamine 11. The greatest amount of all 3 vitamins occurs 
in the soybean. Address: School of Nutrition, Cornell Univ., 
Ithaca, New York.

3294. Bohn, R.T.; Favor, H.H. 1945. Functional properties of 
soya fl our as a bread ingredient. Cereal Chemistry 22(4):296-
311. July. [14 ref]
• Summary: Contents: Introduction. Experimental: Rope 
spore content, yellow pigment content, lipoxidase activity, 
urease activity, effect on dough characteristics, effect on rate 
of staling, summary. An excellent, classic study.
 “The types of edible soya fl ours produced can be 
classifi ed into three groups: fall fat, expeller pressed, and 
solvent extracted.” A nutritional analysis of each is given.
 “Lipoxidase is present in large quantities in raw 
soya bean and in the fl our prepared from it without heat 
treatment.” Raw soya fl our can be utilized in the bleaching 
of wheat fl our doughs. “Commercial grades of soya fl our 
vary considerably in their urease activity. This is apparently 
related to the amount of heat to which the soya fl our is 
exposed in the debittering treatment. No correlation was 
found between urease activity and quality of the bread.”

 “A typical full-fat soya fl our had 10 times the yellow 
pigment content as a sample of unbleached soft wheat fl our 
but two thirds of this color was readily removed by treatment 
with high amounts of benzoyl peroxide (3 oz Novadelox per 
100 lb of fl our).”
 “Oxidizing agents of the bromate and iodate type [1 mg 
% potassium bromate or potassium iodate] should be used 
in amounts necessary to obtain optimum [light, white, large 
volume, fl uffy] bread. Actual baking experience indicates 
that these amounts [of bromate and iodate] are higher than 
commonly used.”
 “Bread made with soya fl our is more compressible and 
the rate of staling is slower than for bread produced under 
similar conditions from wheat fl our alone.” Address: General 
Baking Co., New York, NY.

3295. Cook, L. Russell. 1945. Eighteen mistakes in the 
use of lecithin. I. Lecithin can be employed to improve the 
quality of many foods, including confectionery and bakery 
products, cooking oils, fats, mayonnaise, peanut butter, 
sherbets and ice cream mixes. These “don’ts” will guide in 
using it correctly. Food Industries 17(7):74-75, 200, 202, 
204. July.
• Summary: “Lecithin fi nds many commercial uses because 
it is an antioxidant, is surface active and will reduce surface 
and interfacial tensions.”
 Important factors are: “1. The facility and speed with 
which the lecithin will dissolve in the medium in question.
 “2. The effi ciency of the lecithin itself. While 
concentration of phosphatides is a very rough indicator of 
effi ciency, it is not conclusive nor accurate...”
 “3. The percentage of lecithin used compared to the total 
interfacial area of the emulsion.”
 Mistakes with chocolate products: (1) Overuse of 
lecithin needed to achieve minimum viscosity. (2) Adding 
the lecithin at the wrong time. (3) With ice cream, the use 
of 4-5 oz. of lecithin for each 100 lb of chocolate ice cream 
coating is maximum. (4) Do not use lecithin in a chocolate 
syrup unless a fair amount of relatively “free fat” is present. 
(5) Adding the lecithin to fat-bearing chocolate syrups at the 
wrong time.
 Mistakes with bakery products: (6) Do not use lecithin 
to try to replace or save shortening. (7) Do not attempt to 
replace the emulsifi ed types of shortening with regular 
hydrogenated shortening and lecithin. (8) Base the optimum 
quantity of lecithin used in bakery products on the amount 
of shortening used, except in the case of bread, rolls, and 
other bakery products with relatively little shortening 
content. (9) When applying lecithin to cakes, remember that 
more than a strictly oil-in-water type emulsion is involved. 
Lecithin added to cakes with the shortening and sugar at the 
beginning of the mix reduces the viscosity of the creamed 
mixture to the point where less air can be incorporated and 
volume is lost. When the lecithin is added before the last 
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addition of fl our and water, there is no loss in volume. (10) 
In biscuits and cookies, both hard and soft, beware of using 
too much or too little lecithin. (11) When using lecithin in pie 
doughs, be sure to reduce mixing time effi ciently.
 Some of the values of shortening in bakery products are 
not entirely due to lubrication, but to the actual bulk of the 
fat present. The writer maintains that shortening adds certain 
defi nite qualities to bakery products, and lecithin adds just 
as defi nite but a different series of qualities and that the only 
point of overlap is their lubricating effect.
 The most common error made in the application of 
lecithin to the bakery industry is in its use in replacing 
or “saving fats.” This fallacy is based on a simple 
misunderstanding:
 “It is known that in suspensions of insoluble solids in 
fats (chocolate, non-aqueous coatings, and icings), fat must 
be eliminated when lecithin is used if viscosity standards are 
to be maintained. It is then incorrectly assumed that the same 
is true in emulsions where moisture and dissolved solids 
are present as the continuous phase in doughs and batters. 
Omitted in this deduction was the fact that lecithin operates 
at aqueous interfaces just as it does at fatty interfaces, With 
the result that the former are extended to the same extent as 
the latter... When used to ‘save’ fats, there will be a sacrifi ce 
of quality in bakery products.”
 Lecithin added to peanut butter serves as an antioxidant 
and improves spreadability; however in this case it 
aggravates the separation of oil.
 The factors that govern the extent of antioxidant 
protection provided by lecithin are: (1) The extent of 
unsaturation of the fatty acids in the glyceride; (2) The 
absence or extent of hydrolysis of lecithin itself; and (3) the 
quantity present compared to the total surface area exposed 
by the fat requiring protection.
 Macaroni products made from hard wheat fl our are 
made even more resistant to disintegration during cooking by 
the addition of lecithin.
 Eleven of the 18 mistakes are discussed in this Part I. 
Part II appears in the Aug. issue.
 Note: The author, whose company, makes Clearate, 
is not entirely impartial in his remarks. Address: Vice-
President, W.A. Cleary Corp., New Brunswick, New Jersey.

3296. Hove, E.L.; Carpenter, L.E.; Harrel, C.G. 1945. The 
nutritive quality of some plant proteins and the supplemental 
effect of some protein concentrates on patent fl our and whole 
wheat. Cereal Chemistry 22(4):287-95. July. [11 ref]
• Summary: “Wholewheat fl our was supplemented with 
various concentrates. Soybean oil meal and whole wheat 
showed mutual supplementation in that mixtures possessed 
better nutritive quality than either component alone.”
 “Soybean oil meal exhibited a marked supplemental 
effect on the protein in patent fl our. Nonfat dry milk solids, 
low fat wheat germ and corn oil meal were about equal in 

their supplemental value.” Some data from the paper appear 
below: 20% Soybean oil meal: 80% Patent fl our: Protein 
effi ciency 2.06 20% Nonfat dry milk solids: 80% Patent 
fl our: Protein effi ciency 1.77
 The superiority of soy fl our proteins over wheat fl our 
proteins is demonstrated in the following data gained from a 
rat growth study:
 Protein effi ciency = grams gain in weight per gram of 
protein eaten
 Low fat soy fl our–Protein effi ciency: 2.25
 Patent wheat fl our–Protein effi ciency: 0.84
 Whole wheat–Protein effi ciency: 1.40. Address: 
Research Lab., Pillsbury Mills Inc., Minneapolis, Minnesota.

3297. Kramer, Amihud; Mahoney, C.H.; Stephenson, 
E.; Marks, A.L. 1945. Chemical and nutritional studies 
of canned vegetable soybeans. Maryland Agricultural 
Experiment Station, Bulletin No. A39. p. 67-86. July. [33 ref]
• Summary: Contents: Introduction. Review of literature. 
Methods and results: Nutritive values, effect of variety 
and length of storage, effect of stage of maturity, effect 
of blanching and processing, loss of nutrients from beans 
into the liquid. Gelling of canned soybean liquor: Identity 
of the gel-forming substance, prevention of gel formation. 
Discussion: Nutritive value, gelling of the liquor, comparison 
of nutritive value and quality. Summary.
 “The canning of vegetable soybeans in this country is 
relatively new, although fi eld types of soybeans have been 
grown for years as industrial sources of oil, plastics, and 
protein fl ours... Soybeans in both the green and mature 
stages are rich in fat... An average serving (100 grams) of 
green soybeans would supply over one-fourth of the day’s 
requirements of calcium for an adult.”
 The varieties used in this study were Willomi, Emperor, 
Bansei and Giant Green. All samples were prepared by 
Dr. E.P. Walls. The soybeans were harvested as nearly as 
possible at the optimum state of maturity, “when the lower 
leaves of the soybean plants fi rst begin to turn yellow and 
there is an occasional yellow bean among the green ones.” 
“When soybeans are harvested at the optimum stage of 
maturity for canning as a green vegetable, the canned 
product contains the highest quantities of protein, fat, 
ascorbic acid, and carotene.”
 “The gel-forming substance in the liquor of canned 
soybeans was found to be a gum, composed largely of 
pentoses, hexoses and uronic acids. The gel forms gradually 
in the canned product. The degree of gelling is affected 
by variety and maturity of the raw product, the fi ll, and 
the length of blanching time. Calcium or magnesium salts 
prevent formation, but in the quantities used in these studies 
they may have a detrimental effect on fl avor and texture of 
the canned product.” Address: Maryland.

3298. Mattingly, J. Philip; Bird, H.R. 1945. Effect of heating, 
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under various conditions, and of sprouting on the nutritive 
value of soybean oil meals and soybeans. Poultry Science 
24(4):344-52. July. [14 ref]
• Summary: “When sprouted soybeans were fed to chicks as 
the major source of protein in a practical ration, growth was 
little if any better than when unsprouted raw soybeans were 
fed in the same ration.
 “When fed to rats as the sole source of protein, sprouted 
soybeans supported much better growth than did unsprouted 
soybeans.” Address: Dep. of Poultry Husbandry, Maryland 
Agric. Exp. Station, College Park, MD.

3299. Portères, Roland. 1945. Introduction du Soja dans 
l’alimentation des populations indigènes de la région 
forestière de la Guinée française [Introduction of the soybean 
to the diet of the native people in the forested region of 
French Guinea]. Agriculture (France) No. 57. p. 62-63. July. 
[Fre]
• Summary: Contents: The need to introduce soya into the 
indigenous diet. The diffi culties of cooking soya. Varieties 
of soya that are easier to cook: Size and form of the seed, 
characteristics of the seed coat. Soaking, washing, and 
cooking. Cooking by the indigenous people. Diffi culties 
of improving the indigenous diet by using soya. Favorable 
seasons for the entry of soya into the diet.
 In the forested region of French Guinea (Guinée) (as 
well as in the western part of the Ivory Coast) the diet is rich 
in cellulose (from various greens and roots), starch (rice, 
starchy roots and tubers), and oils (such as palm oil), but 
is deeply defi cient in protein. Protein could be furnished 
by meat, fi sh, or the seeds of legumes. As for meat from 
domesticated animals, we can calculate that in the area in 
and around Macenta (Cercle de Macenta) [a forested area 
in southeast Guinea] no more than 10 kg are available per 
person per year. The Tomas and the N’Guerzés people are not 
active hunters. They do only a little trapping and from that 
get only a little game (squirrels, rats, birds). They also fi sh 
very little.
 In a village of 1,000 inhabitants like that of Seredou 
[in French Guinea, where there is a French agricultural 
experiment station], possessed of few fl ocks or herds, the 
supply of protein foods is represented annually by 2 kg of 
domestic meat, 2 kg of meat from wild game, and 1 kg of 
fi sh–or only 5 kg per person per year. The production of 
leguminous seeds (niébés [niebes, Niebe, niebes, cowpeas, 
Vigna unguiculata], peanuts {arachides}, voandzou 
[voandzeia, Bambara groundnut], and haricot beans) is 
estimated at 5-6 tonnes.
 Among vegetable proteins, there are great differences. 
Research on the utilization of plant proteins by human beings 
shows that the protein of the soybean (la graine de soja) 
is most effi ciently used. Moreover, the richness of soya in 
protein (40%) and oils (18-20%), its good digestibility, and 
its easy and rapid production, make the popularization of its 

cultivation a pressing necessity.
 However, the indigenous people do not know how to 
cook soya, and it can be diffi cult to cook. The author has 
examined the diffi culties encountered and has developed a 
process of easy cooking applicable to the indigenous people 
and a classifi cation of the varieties according to the ease 
with which they can be cooked. Varieties of whole soybeans 
which are easier to cook have the following characteristics: 
Form: Round, not ovoid or ellipsoid. Size: Large. Brilliance 
of the seed coat: Dull, not shiny. Hilum color (Tégument au 
polê embryonnaire): Dark. Volume after soaking in water for 
24 hours: Swells to 2-3 times its previous size. Separation of 
seed coat during cooking: Good and easy. Separation of seed 
coat after 24 hours of soaking: Good and easy.
 The soybean varieties recognized as easy or rather easy 
to cook at Seredou are: Mammoth Yellow, Manchurian 
Yellow, Haberlandt, Tokyo black dwarf, Virginia 
black, Wood’s, Manchu, Ile-de-France, Hei-Tan-Black, 
Mandchourie green, Seredou 265, Seredou 266, Kamianetz 
I, II, and III, Mandarin, Kurome Osaya, Early Japan (Hâtif 
du Japon), Messine, O Yachi, Washington 36.903, Ota San, 
Jaune de Cracovie.
 After practical trials at Seredou in 1940, the following 
process was adopted using local water of pH 5.5. 1. 
Soaking–Wash the soybean seeds quickly then let them soak 
in water at ambient temperature for 12-24 hours. Pour off 
the soak water and do a second rapid washing. 2. Cooking–
Toss the soybeans into boiling water. Return to a boil, then 
cook at a light boil. Keep the pot covered during cooking. If 
you must add water during cooking, add only boiling water. 
Cooking time should be 2½ hours for large seeds, 3 hours for 
medium-sized seeds, and 3½ hours for small seeds.
 The indigenous people do not cook their beans in this 
way at all; in fact they believe that the longer you cook 
beans, the harder they become. But at Seredou several 
indigenous people have learned the correct method of 
cooking and they like soya. In other areas (Macenta, 
Kissidougou, Yombiro), those who have tasted cooked 
soybeans like them very much, better than haricot beans.
 The best time to introduce soya in the local diet is in the 
months before the rice is harvested especially June and July. 
Add salt only at the end of cooking and then the beans cook 
for a few more minutes.
 Note: This is the earliest document seen (March 2019) 
concerning soybeans in French Guinea (renamed Guinea 
in 1958), or the cultivation of soybeans in French Guinea. 
Address: Ingénieur Agricole et d’Agronomie coloniale. 
Licencié ès-sciences.

3300. Spitzer, Robert R.; Phillips, Paul H. 1945. The 
availability of soybean oil meal phosphorus for the rat. J. of 
Nutrition 30(2):117-26. Aug. 10. [14 ref]
• Summary: 58.0% of the soybean oil meal phosphorus 
exists in the form of phytin or phytic acid, and this 
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phosphorus is readily available to the rat. Address: Dep. of 
Biochemistry, College of Agriculture, Univ. of Wisconsin, 
Madison.

3301. Cook, L. Russell. 1945. Eighteen mistakes in the use 
of lecithin. II. Food Industries 17(8):94-95. Aug.
• Summary: Contents: 12. Antioxidant in frying and cooking 
oils. 13. Fatty foods. 14. Mayonnaise. 15. Peanut butter. 16. 
Sherbets. 17. Ice cream mixes. 18. Storing lecithin.
 A full-page table (with 12 columns) is titled “Directions 
for using lecithin and effects on product characteristics.” It 
gives directions for the use of lecithin in 32 different food 
products. The columns are: Item, quantity to use, time of 
addition, dough, batter or batch condition, machinability 
or handling quality, viscosity, gloss, texture, grain, color, 
separation, dispersion. Examples of items in table are: 1. 
Biscuits, hard cookies, ice box cookies. 2. Bread, rolls and 
sweet goods. 3. Brittles. 4. Cakes (emulsifi ed shortening). 
5. Cakes (regular fats). 6. Caramels, nougats, toffees. 7. 
Chocolate. 8. Chocolate fl avor for ice cream. 9. Cookies 
(molasses), etc. Address: Vice-President, W.A. Cleary Corp., 
New Brunswick, New Jersey.

3302. Hunter, J.E. 1945. Soybean oil meal in poultry feeding. 
Soybean Digest. Aug. p. 15-16.
• Summary: “Third in a series of eight special articles by 
well-known nutrition authorities on feeding livestock and 
poultry.”
 “During the global war, soybean oil meal has come into 
its own as an ingredient in poultry feeds and has performed 
both a nutritional and a patriotic service.
 “Before the advent of World War II, soybean oil meal 
was considered a good protein ingredient in poultry feeds but 
was not being used to its greatest possible extent. Extensive 
quantities of animal protein products, such as dried milk, 
fi sh meal, meat scraps, and liver meal, were available, and 
soybean oil meal was used to supply the remaining necessary 
protein after liberal amounts of animal protein products had 
been incorporated in poultry feed formulas.
 “Today the picture has been reversed, and soybean 
oil meal is recognized as a primary source of high-quality 
protein. The poultry industry has been called upon to supply 
tremendous quantities of poultry meat and countless dozens 
of eggs to feed the fi ghting men of our own forces and 
our allies, as well as our civilian population. The poultry 
industry has done such an outstanding job of production, 
that it has not been necessary to ration poultry or eggs. 
Production goals set up for poultry and eggs have been met 
and exceeded, which would not have been possible without 
ample supplies of high-quality protein in the form of soybean 
oil meal.
 “Poultry of all kinds, for high production effi ciency, 
have high requirements for proteins, minerals, and vitamins. 
Poultry can be kept alive by indifferent feeding; but if they 

are to produce economically and make a profi t for their 
owners, they must be supplied with all the nutrients that they 
require in adequate amounts. The jungle fowl lived on the 
food she obtained by foraging and laid only a few eggs per 
year. Her descendants, however, have been bred to lay large 
numbers of eggs and to produce throughout the year; but for 
the present day hen to produce to her genetic capacity, she 
must be supplied with an adequate nutrition. Soybean oil 
meal has helped to supply her with this nutrition.
 “During the war, because of shortages of animal 
proteins, soybean oil meal has been widely and, in most 
instances, intelligently used in compounding feeds for 
poultry. This has been possible because of the great wealth 
of good scientifi c information that has been available for 
its use, accumulated by public research agencies, both state 
and federal, and by private laboratories. During this period 
in which soybean oil meal has been used so widely as an 
ingredient in poultry feeds, results have been excellent. 
Hatchability of eggs and egg production has been as good 
as ever before. Growth and livability, also, have been 
exceptionally good. This fi ne performance during wartime is 
a testimonial to the good work of nutritional scientists that 
has paved the way to adequate diets for poultry even in the 
face of scarcity of many commonly used ingredients.
 “Soybean oil meal has been highly praised by many as 
a source of protein of excellent quality for chickens, turkeys; 
ducks and other poultry. This praise has been well founded, 
but some people in their praise of soybean oil meal have 
been so enthusiastic about its virtues that they have forgotten 
its shortcomings.
 “Not so many years ago diffi culties were encountered 
when attempts were made to replace animal protein 
concentrates with soybean oil meal pound per pound or on 
an equivalent protein basis. Some investigators neglected to 
replace the vitamins and minerals lost when animal proteins 
were omitted. Soybean oil meal is an excellent protein source 
but is not a rich source of minerals and vitamins, and, when 
used effectively, must be used along with other sources 
of minerals and vitamins in such amounts that fulfi ll the 
requirements of poultry for these factors. It would be unfair 
to soybean oil meal to say that it does not contain vitamins 
and minerals, as it contains several important minerals and 
vitamins in signifi cant amounts but not in such quantities 
as to supply the requirements of poultry. Soybean oil meal 
can best be used in feeds when complete information is at 
hand concerning the requirements of poultry for the various 
nutritional factors.
 “Complete Protein? What about the completeness of 
soybean protein? Proteins are made up of simpler organic 
compounds known as amino acids, about 10 of which are 
indispensable to poultry. Does soybean meal contain all of 
the essential amino acids? It does, and in this respect is like 
dried milk. One amino acid in soybean oil meal, known as 
methionine, however, is not present in large enough amounts 
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to do the best job of nutrition if soybean oil meal is to be 
used as the sole source of protein in the poultry diet. Because 
of the fact that soybean oil meal does not contain large 
quantities of methionine, it will function best when used 
along with some high-quality animal protein, as good animal 
protein contains more methionine than does soybean oil 
meal. Dried milk and fi sh meal are especially good protein 
supplements to use with soybean oil meal to insure the 
nutritional adequacy of the total protein of the diet.
 “Milk and fi sh meal are excellent sources of water 
soluble vitamins and help make diets containing soybean oil 
meal adequate in this respect. The careful maker of feeds, 
with the knowledge of the requirements of poultry for all the 
known factors and of the protein, vitamin, and mineral make-
up of the ingredients to be used, can compound diets that are 
completely adequate nutritionally.
 “Soybean oil meal is used today in all types of diets for 
poultry. To fi nd a poultry mash not containing soybean oil 
meal is the exception rather than the rule. It is widely used 
in high-quality feeds for chickens, turkeys, ducks, and other 
kinds of poultry. It is used in feeds for growing, laying, and 
breeding stock.
 “Many producers of soybeans on the farm have 
wondered if they cannot effectively use ground soybeans 
for feeding poultry. Ground soybeans contain more fat than 
poultry can use effectively; and, also, the quality of protein 
in raw soybeans is vastly inferior to properly processed 
soybean oil meal. The heat treatment that accompanies 
processing is benefi cial in improving the value of the protein.
 “With all its virtues, soybean oil meal is not a high-
priced protein, and the intelligent usage of this versatile 
product in poultry feeds has done much to supply 
nutritionally adequate feeds to poultrymen at costs that have 
made poultry production profi table.” Address: Member 
Soybean Research Council.

3303. McCay, Jeanette B. 1945. A stronger staff of life. 
USDA Agricultural Research Administration. Bureau of 
Human Nutrition and Home Economics 5 p. Aug. [7 ref]
• Summary: This publication (reprinted from the Medical 
Woman’s Journal, August 1945) calls for enriching white 
bread and fortifying it with soy fl our. It begins with a 
quotation from Herbert Hoover: “The fi rst word in war 
is spoken by the guns–but the last word has always been 
spoken by bread.”

3304. McCay, Jeanette B. 1945. A stronger staff of life. 
Medical Woman’s Journal. Aug. *
• Summary: Discusses Cornell open-formula bread and its 
many benefi ts.

3305. McKinney, R.H.; Jacobson, Werner. 1945. 
Stabilization of fats for baked goods. Baker’s Digest 
19(4):21-23, 36. Aug. [10 ref]

• Summary: Soy lecithin has a remarkable stabilizing effect 
on oleo oil, but has only a slight effect on lard and is of no 
value at all when used as an antioxidant for vegetable oils. 
Address: Research Labs., The Cudahy Packing Co., South 
Omaha, Nebraska.

3306. Miller, Carey D. 1945. Thiamin content of Japanese 
soybean products. J. of the American Dietetic Association 
21(7):430-32. Aug. [10 ref]
• Summary: The approximate amount of thiamin retained 
in various soybean products is as follows: Raw soybeans, 
100%. Soybeans pressure cooked for 60 minutes at 121ºC, 
26% (i.e., 74% of the thiamin is lost). Soybean “milk” 
(tonyu), 74%. Soybean curd residue (kirazu), 19%. Soybean 
curd (tofu), 18%. Tofu contains 54 mcg. thiamin per 100 
gm. About 7% of the thiamin in tofu appears to be destroyed 
by the cooking process, about 20% remains in the residue 
(kirazu), and the remainder of the thiamin (almost 60%) is 
lost in the discarded liquid which drains off when the protein 
in precipitated and pressed.
 The author acknowledges the help of the Yokoyama 
Tofu Factory. Kirazu may be used as a human food in 
combination with vegetables, etc. “However, in Hawaii most 
of the kirazu is fed to pigs. To make tofu, hot soybean milk 
“was mixed with a liquid containing magnesium and calcium 
sulfates, a by-product obtained in the manufacture of salt 
from sea water, which precipitated the tofu as a fl occulent 
curd.”
 Note: This is the earliest English-language document 
seen (June 2013) that uses the term “Soybean curd residue” 
to refer to okara.
 Aburage (a fried soybean curd) loses additional thiamin 
as a result of the cooking process. “Miso, made from cooked 
soybeans and fermented rice, which is allowed to age in 
huge wooden vats for 2 months or longer, is a relatively good 
source of thiamin,” containing about 130 mcg. per 100 gm. 
But since relatively small amounts are used, even by people 
who favor this food, its contribution to the daily thiamin 
need is not great. Address: Nutrition Dep., Hawaii Agric. 
Exp. Station, Univ. of Hawaii, Honolulu.

3307. Vegetarian Messenger and Health Review 
(Manchester, England). 1945. Soya bean protein. Aug. p. 
145. [1 ref]
• Summary: This summary of an article from the Journal of 
the American Medical Association (3 Feb. 1945) compares 
the digestibility and biological value of three sources of 
soybean protein with that of egg protein. The results are: 
soybeans (90.5 / 94.5%), soy fl our (94 / 91.7%), and soybean 
milk (89.6 / 89.6%).
 “Apart from these tests which give results in 
mathematical terms, the centuries of experience in parts of 
China, where soya bean protein has been the principal, and in 
some cases, the only protein available in adequate amounts, 
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amply confi rms the value of this legume as a body-building 
food.”

3308. Baker’s (Bill) Products. 1945. Everyone can keep 
fi t and full of pep with Bill Baker’s wonderful Super Soya 
Bread (Ad). Let’s Live. Sept. p. 7.
• Summary: This display ad (4½ by 2½ inches) states: 
“’Fortify’ the picnic lunch this easy way. Pure, wholesome, 
alkaline, not artifi cially fortifi ed. Also taro or soybean waffl e 
and pancake fl our. At all leading health food stores all over 
America.” An illustration shows a family seated on low 
stools in front of a tent, eating sandwiches. Address: Ojai, 
California.

3309. Butler Food Products. 1945. Nutritive value of the 
soybean (Ad). Soybean Digest. Sept. p. 58.
• Summary: The company’s main product is Butler’s Soya-
Butter [a non-dairy margarine made from soy oil], which 
contains 97.2% fat, 1.8% carbohydrates, and 1% protein. 
“Non Fattening: The fat of soybeans is of a particular quality 
and it is not stored in the body as is animal fat, therefore you 
may eat freely of Butler’s Soya-Butter without the fear of 
putting on additional weight... No Contamination: There is 
no animal product of any kind in Butler’s Soya-Butter...”
 Other Butler Foods: Butler’s Vegetarian Chops. Butler’s 
Soya-Nut Loaf. Butler’s Vegeburger. Butler’s Meatlike. 
Butler’s Soy-Nut-Cheese. A photo shows H.O. Butler. 
Address: Cedar Lake, Michigan.

3310. Evans, Robert John. 1945. Determination of the 
cystine and methionine of plant and animal material by a 
differential oxidation procedure. Archives of Biochemistry 
7(3):439-45. Sept. [28 ref]
• Summary: “The sulfur-containing amino acids, cystine 
and methionine, are of importance in animal nutrition and 
metabolism since sulfur can only be utilized by the animal 
when obtained as cystine (Osborne and Mendel 1915; 
Muldoon et al. 1924) or methionine (Jackson & Block 1932).
 Soybean proteins contain 1.4% methionine and 2.0% 
cystine calculated by the oxidation procedure.
 Table 2 shows that soybean oil meal (12 samples) 
contains 0.87% to 1.03% cystine (average 0.93%) and 
0.59% to 0.74% methionine (average 0.67%). Address: Div. 
of Chemistry, Washington Agric. Exp. Station, Pullman, 
Washington.

3311. Madison Health Messenger (Madison, Tennessee). 
1945. Madison Foods–Madison College, Tennessee. 7(1):4. 
Undated.
• Summary: A full-page photo shows the following canned 
products, with a brief description of each and the price: 
Stake-Lets (a combination of gluten and soy beans). Not-
Meat (a meatless loaf for cutlets, roasts, patties, croquettes, 
salads, etc.). Yum (a mild Bologna fl avor. Contains soy 

beans, wheat gluten, and seasonings). Zoyburger (excellent 
for sandwich spreads or served like a steak with onions). 
Vigoroast (a vegetable steak). Wheatasoy (an alkaline 
breakfast food, ready to eat. Contains rich grain malt, 
whole wheat, and soy-bean fl our). Zoy-Koff (Prepare like 
coffee. No trace of caffeine. No nerve stimulants. Two 
grinds–regular and fi ne). Kreme O’Soy (a soy milk for 
those allergic to cow’s milk and for special diets. A liquid 
not concentrated). Soy Cheese (soy curd (tofu) seasoned for 
croquettes, salads, sandwich spreads, etc.).
 A separate photo across the top of page 1 of this issue 
shows a ground-level view of the “Madison College Campus, 
Home of Madison Foods.”

3312. Soybean Digest. 1945. Research projects on soy fl our: 
A review of recent and current soy fl our research projects. 
Sept. p. 38-39, 44. [2 ref]
• Summary: Contents: Introduction. Continued fl avor 
acceptance (Extensive organoleptic research “indicated that 
bread and rolls made with as high as 7 percent soy fl our 
were acceptable. The participants did not tire of the fl avor 
and taste of the bakery products produced”). Bread baking 
research. Growth promoting value. Blends approved. Soy in 
sweet goods. Soy macaroni. Soy meat binder. Soy in candies. 
Contamination research. Thermophile studies. Keeping 
qualities. Amino acids assay. Effect of nutritive value of 
bread. Digestibility and biological value.
 This article begins: “A vast amount of scientifi c research 
work on soy fl our has been in progress for the past years. 
These comprehensive studies, carried on by colleges and 
universities, government institutions and private laboratories, 
have covered a rather broad fi eld.
 “Little has been published on the projects for 
commercial distribution, comments on the fi ndings usually 
being restricted to technical periodicals. Much of the work 
still is under way and being directed by the Soya Food 
Research Council [Chicago, Illinois].
 “The purpose of this article is to review succinctly 
the major research projects whose implications from a 
commercial standpoint will he obvious to the buyer and 
consumer of soy fl our, soy grits and soy fl akes.”

3313. Spitzer, Robert R.; Phillips, Paul H. 1945. Enzymatic 
relationships in the utilization of soybean oil meal 
phosphorus by the rat. J. of Nutrition 30(3):183-92. Sept. [19 
ref]
• Summary: A phytic acid-splitting enzyme, phytase, was 
fi rst discovered by Suzuki and co-workers in 1906. Phytase 
activity has been observed in the intestines of rats of all ages 
and in the small intestinal mucosa of the chicken, pig, and 
cow. The authors showed that 58% of the soybean oil meal 
phosphorus existed in the form of phytin or phytic acid, and 
that this phosphorus was readily available to the rat. Heating 
the meal at 98ºC for 48 hours did not reduce the utilization 
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of the phosphorus. Thus it appears that the phytin or phytic 
acid phosphorus of soybean meal was made available by the 
action of intestinal phytases. Address: Dep. of Biochemistry, 
College of Agriculture, Univ. of Wisconsin, Madison.

3314. Stokes, Jacob L.; Gunness, M.; Dwyer, I.M.; Caswell, 
M.C. 1945. Microbiological methods for the determination 
of amino acids. II. A uniform assay for the ten essential 
amino acids. J. of Biological Chemistry 160(1):35-49. Sept. 
[39 ref]
• Summary: Includes a discussion of the amino acids in “soy 
bean fl our, defatted”: Lysine, arginine, leucine, threonine. 
A table (p. 46) lists the nitrogen and amino acid content of 
defatted soy bean fl our and 12 other natural products.
 Note: This is the 2nd earliest document seen (Nov. 2013) 
that uses the word “defatted” in connection with soy fl our, or 
in the name of a type of soy fl our. Address: Research Labs., 
Merck and Co., Inc., Rahway, New Jersey.

3315. Swift & Co. 1945. For balance. For quality. For profi t 
(Ad). Soybean Digest. Sept. p. 57.
• Summary: This 2/3-page ad states: “Due to heavy demand, 
supplies of Swift’s Soybean Oil Meal are limited. We have 
been and are still doing our very best to distribute every 
pound of Swift’s Soybean Oil Meal on a fair and equitable 
basis.” Mills at: Champaign, Illinois. Cairo, Illinois. Des 
Moines, Iowa. Fostoria, Ohio. Blytheville, Arkansas.
 An illustration shows a bag of Swift’s Soybean Oil 
Meal, with a nutritional analysis printed near the bottom 
front. Three little cartoon men each holds a sign: “Protein-
rich, an’ how!” “Palatable–Mm-m-m!” “For better balance–
keen stuff!”

3316. Whitson, D.; Hammond, J.C.; Titus, H.W.; Bird, H.R. 
1945. The use of soybean meal in the diet of growing chicks. 
II. Effect of different grains. Poultry Science 24(5):408-16. 
Sept. [16 ref]
• Summary: Shows that 8% of dried cow manure and 3% of 
sardine fi sh meal are about equally effective in improving 
the growth of chicks fed a diet containing 35% soy bean oil 
meal and no animal protein. The authors conclude that the 
substance contributed by cow manure is not a protein or any 
of the chemically characterized vitamins. Address: Bureau 
of Animal Industry, Beltsville Research Center, Beltsville, 
Maryland.

3317. Slanetz, Charles A.; Scharf, Albert. 1945. Effect 
of soybean phosphatides on vitamin A metabolism. J. of 
Nutrition 30(4):239-43. Oct. 10. [7 ref]
• Summary: The authors have reported previously that 
“commercial soybean lecithin contains an unknown factor 
which infl uences carotene and vitamin A utilization in the 
rat” (Slanetz & Scharf 1943).
 Page 242: “We are indebted to the American Lecithin 

Company for supply of commercial soybean lecithin.
 “We are indebted to Dr. P. Julian and Mr. H. Iveson of 
the Glidden Co., Chicago, Illinois, for the iodized lecithin.” 
Address: Dep. of Animal Care, Columbia Univ., New York.

3318. Bricker, Mildred; Mitchell, H.H.; Kinsman, G.M. 
1945. The protein requirements of adult human subjects in 
terms of the protein contained in individual foods and food 
combinations. J. of Nutrition 30(4):269-83. Oct. [29 ref]
• Summary: “Most of what we know, or think we know, 
about human nutrition has been obtained from experimental 
observations upon laboratory animals. Nutrition experiments 
upon human subjects are diffi cult to carry out...” “The data 
suggest the existence of a supplementary relation (between 
the nitrogen of soy fl our and that of wheat fl our)”.
 The biological value of soy fl our protein was 
considerably higher than that of white (wheat) fl our 
protein, and only slightly lower than that of milk protein in 
metabolism studies with humans as shown below:
 White fl our: True digestibility 97%. Biological value 
41%.
 Soy fl our & white fl our (1:9): True digestibility 94%. 
Biological value 55%.
 Soy fl our: True digestibility 92%. Biological value 65%.
 Milk (cow): True digestibility 94%. Biological value 
74%. Address: Div. of Animal Nutrition, Dep. of Home 
Economics, Univ. of Illinois.

3319. Salle, A.J.; Jann, Gregory J. 1945. Subtilin–An 
antibiotic produced by Bacillus subtilis. I. Action on various 
organisms. Proceedings of the Society for Experimental 
Biology and Medicine 60(1):60-65. Oct. [13 ref]
• Summary: Bacillus subtilis secretes subtiline, an antibiotic 
against Microbacterium tuberculosis. “In general, Gram-
negative organisms [which are often pathogenic] were not 
appreciably affected by B. subtilis.”
 Table 1 shows “Organisms susceptible to the action of 
B. subtilis.” Table 2 shows “Organisms not susceptible to the 
action of B. subtilis.” Address: Dep. of Bacteriology, Univ. 
of California, Los Angeles.

3320. Collins, F.I.; Krober, O.A. 1945. Some factors which 
affect the determination of oil in soybeans. Oil and Soap 
22(11):307-310. Nov. [4 ref]
• Summary: “Accurate determination of the percentage of oil 
in soybean seed is of great importance to the plant breeder in 
the development of high oil producing strains. It is equally 
important that cooperating laboratories be able to secure 
comparable analyses.” Address: U.S. Regional Soybean 
Lab., Urbana, Illinois.

3321. Mitchell, Frank; Olendorf, H.A.; Valance, E.H.; 
Johnson, J.E. 1945. Research supports the soybean 
(Continued–Document part II). Soybean Digest. Nov. p. 
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8-11, 21.
• Summary: (Continued): “When soy fl our was fi rst 
introduced to the American public there was great 
accompanying publicity about the wide usage of the soybean 
as a stable article of diet in the Orient. The soy products, 
which were acceptable and had been used for centuries in 
the Far East, however, were not acceptable to the average 
American. It therefore, placed the responsibility on the 
American soybean processors, to create products which 
would be agreeable to the American palate, and which could 
be used successfully in food mixes.
 “Edible Product Improvement: Over the course of the 
last 10 years quite decided improvements have been made in 
fi nished edible soy products. These improvements have been 
made in the form of more accurate removal of the fl avor and 
odor from the soybean and a better preparation for specifi c 
uses in mixed foods as requirements for these purposes were 
recognized.
 “All types are used in bakery products, but there is a 
preference shown for the full-fat and also the defatted types 
over and above the low-fat type. Soy fl our has come to be 
recognized as an ingredient in the bake shop, which creates 
more rich bakery products and adds protein fortifi cation. It is 
easy to use. At this time a substantial portion of the soy fl our 
produced for domestic consumption is going into bakery 
channels.
 “The packing house industry has used the low-fat and 
defatted types consistently for many years as a binder for 
sausages, special loaves, etc. in the days when canning of 
dog food was permitted that particular industry accounted for 
more than half of the low-fat products sold domestically. The 
splendid moisture absorption and retention qualities have 
been a decided advantage.
 “Soy products are very easy to use in baked goods, meat 
products, confections, dry soups, pancake fl our, and other 
mixes. It has been quite well established that wherever milk, 
shortening, or eggs might be used there also could be used 
edible soy products.
 “Research on edible soybean products has been carried 
on by various organizations interested in promoting highly 
desirable proteins for food. Most recently considerable effort 
has been put forth to determine particular requirements 
for use in the bakery fi eld and in dry soups, as well as in 
confections.
 “Many university and government organizations 
have also been doing a vast amount of research work 
with soybeans for many uses. This work includes projects 
designed to be of aid to soybean growers, and also projects 
to determine more facts about nutritional value. The 
Organoleptic Committee of the Soya Food Research Council 
in collaboration with the State of Illinois carried on a test 
recently to determine continued fl avor acceptance of soy 
fl our in bread. During this test nearly 4 million meals were 
served with bread and rolls containing soy fl our, and no taste 

fatigue was noticed.
 “Experiments carried on by authorities well-known 
in the research fi eld have proven that the protein of the 
soy products when used as a supplement to wheat protein, 
renders very promising growth-promoting values. Glyciain 
[sic, Glycinin], a protein fraction that represents most of 
the total protein of the soybean, contains 9 percent of lysine 
which is an essential and very valuable amino acid. It is 
known that soybean protein contains a certain percentage of 
all the 10 nutritionally essential amino acids.
 “Edible soy products present the most economical 
source of protein known today.
 “Industrial Soybean Oils: Research work in the fi eld of 
industrial soybean oils is largely connected with the needs of 
the paint and varnish and plastics industries which use what 
are called drying oils, of which the most prominent is linseed 
oil. The problem has been to apply chemical techniques 
to soybean oil and thereby endow it with more desirable 
properties–especially more rapid and thorough drying.
 “The chemical composition and properties of soybean 
oil place it in a semi-drying classifi cation among vegetable 
oils. Its unsaturated fatty acids are principally oleic 
and linoleic. It contains approximately three percent of 
isolinolenic fatty acids. Therefore, the oil is used both as a 
drying oil and a non-drying oil, In the last 10 years through 
the development of phenolic resins and also due to the 
manufacture of alkyds, the use of special soybean oils in 
protective coatings has increased rapidly.
 “Its principal consumption today, in the technical grades, 
is in the manufacture of high priority alkyds. Alkyds are 
synthetic resins–a highly important ingredient of varnishes, 
enamels, and industrial fi nishes. A most prominent example 
is the gleaming white enamel fi nish of domestic refrigerators. 
Highly refi ned, alkali-treated soybean oil has many unusual 
characteristics. Its original color is extremely light and when 
polymerized with a varnish grade of linseed oil, it gives 
unusual color retention in white enamels. It also has the 
advantage of reacting slowly during the process of making 
alkyds and producing them with very low acid value.
 “There are several grades of oxidized soybean oil of 
varying viscosities used by the technical industry, all very 
light in color–from Z to Z5 Gardner-Holdt viscosity, with 
acid values of 4 to 7. These are used in the paint industry. In 
grinding vehicles, these oils speed up wetting of pigments, 
give excellent fl ow and leveling qualities. They are ideal to 
add in small quantities to paints and enamels. One of their 
most important uses is in caulking compounds where they 
give superb results.
 “Drying Time: Considerable research work has been 
done on improving the drying time of soybean oil and also 
its bodying time in the varnish kettle. Several different 
improvements have been made and in different ways. 
The basic idea behind these improved soybean oils is to 
make a technical grade, light color soybean oil which will 
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polymerize like linseed and dry very much like linseed.
 “Soybean oil’s exceptionally fi ne non-yellowing 
characteristics and its fi ne brushing and fl owing qualities 
would have long ago earned it a prominent place in fi nishes 
had it not been handicapped by poor drying and slow 
polymerization. Polymerizing soybean oil has been a notably 
uneconomical time and labor consuming job, with the end 
product very high in acid value. In fact, the very high acid 
values obtained eliminated soybean oil from use in many 
products.
 “Soybean oils have been studied carefully in the 
research laboratories of the oil producing companies 
with a view to discovering processes for removing these 
disadvantages. A long series of experiments, requiring 
months of time and the efforts of many workers, have been 
conducted.
 “Spencer Kellogg and Sons laboratories have developed 
soybean oils which will body as rapidly in the varnish kettle 
as the ordinary high quality varnish linseed oil and the so-
called fast bodying linseed oils. In other words, soybean oil 
of the special type can be cooked in the varnish kettle in 5½ 
hours and 3½ hours, to a very heavy body with normal acid 
values. These oils, when formed into varnishes and enamels, 
dry quite comparably to the varnish grade linseed oil.” A 
photo shows: “Filling drums with shortening made from 
refi ned soybean oil” (Continued). Address: Spencer Kellogg 
& Sons, Inc.

3322. Thayer, Rollin H.; Jaap, R.G.; Penquite, R. 1945. 
Fattening chickens by feeding estrogens. Poultry Science 
24(6):483-95. Nov. [36 ref]
• Summary: The chickens in this experiment were fed 
DES (diethylstilbestrol) and dianisylhexene. When sexual 
maturity is eliminated entirely by caponization [castration], 
the fattening process proceeds for a much longer time, and 
thus the chickens become fatter than usual. The blood of 
a laying hen has a much higher fat content that the blood 
of a non-layer. “Estrogen produced by the active ovary 
is responsible for this rise in blood lipids.” In most of 
the tests, the estrogens were dissolved in crude soybean 
oil in an amount equal to 1% or more of the ration. The 
chickens fed estrogens did indeed become fatter and market 
quality improved. Address: Oklahoma Agric. Exp. Station, 
Stillwater, Oklahoma.

3323. Bibby, C.L. 1945. The antioxidant properties of 
vegetable phosphatides. Food Manufacture (London) 
20(12):441-43, 448. Dec. [21 ref]
• Summary: Contents: Introduction. Early work on the soya 
phosphatides. The importance of kephalin as an antioxidant. 
“Synergism” between tocopherols and phosphatides. The 
mechanism of “synergism. The effect of deodorising fats 
in the presence of phosphatides. Groundnut and cottonseed 
phosphatides.

 “Commercial ‘lecithin’ contains about 30% of 
triglyceride oils, fatty acids, and other acetone soluble 
bodies, about 20% of lecithin, and about 40% of kephalin 
[cephalin], a phosphatide similar to lecithin in many of 
its properties but insoluble in alcohol, and some 10% of 
carbohydrates, moisture, and other non-fatty bodies. The 
antioxidant properties can be traced to the alcohol-insoluble 
kephalin fraction which is present, acting ‘synergistically’ 
with other constituents of either commercial ‘lecithin’ or the 
fatty substrate or both.” Most of the published work concerns 
the soya phosphatides.
 The author found that groundnut phosphatides (0.1% to 
0.2%) improve the keeping properties of fatty oils, similar to 
soybean phosphatides.
 Contains a good review of the literature. Address: B.A., 
B.Sc., A.R.I.C.

3324. Ham, Wendell E.; Sandstedt, R.M.; Mussehl, F.E. 
1945. The proteolytic inhibiting substance in the extract from 
unheated soy bean meal and its effect upon growth in chicks. 
J. of Biological Chemistry 161(2):635-42. Dec. [13 ref]
• Summary: Continues the discovery and isolation of trypsin 
inhibitor and fi rst shows that it retards growth. Reports 
that a dilute acid (pH 4.2) extract of raw soybean meal, but 
not heated soybean meal, contains a factor which when 
incorporated into a ration, depresses the rate of growth.
 The authors advanced the hypothesis that the trypsin 
inhibitor found in raw soybeans, and destroyed by 
autoclaving, was the cause of the lower nutritive value of 
raw soybeans compared with autoclaved ones.
 Note 1. This tends to confi rm the hypothesis of 
Shrewsbury, Vestal and Hauge (1932) that raw soybeans 
contain a toxic, though not lethal, substance which inhibits 
or depresses the rate of growth and which is removed by 
heating.
 Note 2. See also Ham and Sandstedt, July 1944, in this 
journal. Address: Dep. of Agricultural Chemistry and Dep. of 
Poultry Husbandry, Nebraska Agric. Exp. Station, Lincoln.

3325. Holman, Ross L. 1945. A chemurgic fantasy. Yale 
Review 35(2):282-91. Dec. Condensed as “New riches from 
farm synthetics” in Science Digest. 1945. 17:53-55. March.
• Summary: The farm chemurgic movement, started in 1934 
to fi nd industrial markets for surplus farm crops, has begun 
to grow. W.J. Hale is the founder of the present chemurgic 
movement. “There is no farm crop that the test tube has 
turned into more industrial products than soy beans. It is 
surprising to see what the soy bean can become in the hands 
of a chemical juggler. To offset war scarcities it can be 
processed into many things, from gunstocks for guns to a 
good substitute for butter; from vitamin K for our blood to a 
handkerchief for our tears.
 “America’s industrial pioneer number one with soy 
beans is Henry Ford. With a staff of chemists, a laboratory, 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    1266

© Copyright Soyinfo Center 2021

and several thousand acres of soys he is turning these 
beans not only into a large variety of things to eat but into 
something to wear and ride, to keep the rain off and to 
doctor our liver troubles. We may recall how extravagant 
Ford sounded to us in the Twenties when he said that some 
day we would be able to dispense with the farm cow and 
drink synthetic milk [See New York Tribune, 9 Feb. 1921]. 
This fantastic prophecy made rich material for newspaper 
reporters and cartoonists. There were comic caricatures of 
a robot cow pouring out synthetic milk to be churned into a 
synthetic butter. Today reporters and cartoonists know that 
the joke has backfi red. Ford’s chemists have been getting 
milk from soy beans for years. The milk has been shown 
to have important food values. The list of Ford’s soy foods 
includes meats, cheese, breakfast foods, macaroni, bread, 
crackers, sweet milk, buttermilk, and coffee.”
 Reichhold Chemical Corporation and one or two other 
companies are producing soy-bean rubber at the rate of 
25,000 tons a year.
 The author also discusses how Henry Ford uses soy 
beans to make synthetic wool. “Ford himself frequently 
wears a soy-bean suit, and experiments seem to prove that it 
can be manufactured at less cost than any other textile fi ber. 
Two Japanese scientists processed a wool from soys before 
the war and insisted that wool for a whole suit of clothes 
could be manufactured for less than a dollar.”
 “The climax of Ford’s pre-war chemurgic achievements 
was the manufacture of a car with a all-plastic body. The 
body, made largely of soys, was 1,000 pounds lighter 
than a similar car with a steel body... Just about the time 
it was ready to go into production Pearl Harbor stalled the 
manufacture of cars for the duration.
 “Madison College near Nashville, Tennessee, is an 
educational institution that has turned farm chemurgy into 
a bonanza... The chief crop handled here is the soy bean, 
which is manufactured into 30 foods ranging from meat to 
coffee.” The students, working their way through college, 
make the foods and student nurses and boys taking pre-
medical courses play a major role at the school’s sanitarium, 
where “patients are nursed back to health on soy foods.”
 At Taftville, Connecticut, the National Dairy Products 
Corporation is now manufacturing 10 million pounds a year 
of Aralac, a wool-like fi ber made from the casein in skim 
milk.
 “America’s pioneer chemurgist, who performed 
scientifi c miracles before chemurgy ever got its name, 
was the late Dr. George W. Carver, of Tuskegee Institute 
in Alabama. Dr. Carver’s record of processing over 300 
industrial products from the peanut and 120 from the sweet 
potato is too well known to need discussion here.”
 Note: This is the earliest document seen (April 2002) 
that mentions vitamin K in connection with soy.

3326. Lee, F.A.; Whitcombe, Joanne. 1945. Effect of 

freezing preservation and cooking on vitamin content of 
green soybeans and soybean sprouts. J. of the American 
Dietetic Association 21(10):696-97. Dec. [13 ref]
• Summary: “Within recent years green soybeans have 
appeared on American tables as a vegetable, and are regarded 
as pleasing, palatable, and nutritious.” This study was 
conducted on Green Giant and Bansei varieties, both of 
which may be grown satisfactorily in New York. Soybean 
sprouts were prepared from the Mukden and Seneca 
varieties. “As employed in this paper, the term ‘soybean 
sprout’ refers to the bean and the sprout.
 Table 1 is titled “Changes in nutrients in fresh (green) 
soybeans after blanching, frozen storage, and cooking.” 
Ascorbic acid is reduced signifi cantly (by about 48%) and 
carotene is reduced somewhat.
 Table 2 shows the “Change in nutrients in soybean 
sprouts after blanching, frozen storage, and cooking.” 
Roughly the same results were found as for the green 
soybeans, but the sprouts lost even more of their ascorbic 
acid–70%. Ascorbic acid was lower than expected, probably 
because the sprouts were grown in the dark. It has been 
shown that “light considerably increases the vitamin C in 
germinated soybeans.” Address: New York State Agric. Exp. 
Station, Geneva, and School of Nutrition, Cornell Univ., 
Ithaca, New York.

3327. Manley, Ralph H. 1945. Research–the key to the 
economic stability of the soybean industry (Continued–
Document part II). Soybean Digest. Dec. p. 8-10.
• Summary: (Continued): It was made by chemically linking 
together the polymerized linoleic and linolenic acids of 
soybean oil through ethylene diamine to form long chain 
polyamide molecules. The product is a hard, brittle, fusible 
resin rather than an elastic rubber-like body as in the case 
of Norepol. General Mills is now manufacturing Norelac 
polyamide resin at Minneapolis for use in paper coatings 
and hot dip compounds for protecting precision metal parts 
from corrosion. The inherent heat stability, alkali-resistance, 
and adhesive properties of this soybean oil polyamide resin 
indicate that the Peoria laboratory has made a substantial 
contribution to soybean oil technology, and that the new 
resin has a secure place in postwar industry as a coating for 
paper and foils, as a wood sealer, and as a heat-sealing and 
laminating adhesive.
 “Mention has been made of the fatty acids comprising 
soybean oil and of their comparatively greater value when 
separated from each other. Research on an economical 
separation or fractionation of these acids has indicated 
several possible methods which may be employed. Fractional 
distillation similar to that used in the petroleum industry 
is effective in removing the color from mixed soybean oil 
acids and in separating the palmitic acid from the others, 
But it is of less value in separating the stearic, oleic, linoleic 
and linolenic acids from each other as their boiling points 
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are only a few degrees apart. One of the effective methods 
of doing this, now in the pilot plant stage of development, 
is fractional crystallization. In this method, the mixed acids 
are dissolved in a suitable solvent such as acetone and then 
chilled. Postwar, we may expect to see one or more large 
fatty acid plants producing purifi ed fatty acids at the rate of 
millions of pounds a year, probably based on a combination 
of the distillation and low temperature crystallization 
technics. Such a move on the part of industry will do much 
to stabilize and strengthen the position of soybean culture in 
American agriculture.
 “Attractive Postwar Use: One of the attractive postwar 
uses of concentrations of the drying oil acids of soybean 
oil is in the production of synthetic drying oil esters. As 
has already been mentioned, soybean oil by itself does not 
have a suffi ciently high content of the drying oil linoleic and 
linolenic acids to be effi cient in air drying protective coatings 
and, therefore, requires some chemical modifi cations to 
be most useful in paints and varnishes. Because it has a 
low content of the linolenic acid which causes yellowing 
of interior enamels, soybean oil has been used in large 
volume in such fi nishes by chemical combination in alkyd 
and phenolic resins, wherein the lack of drying power of 
the palmitic, stearic and oleic acid components of the oil 
is overcome by polymerization during the formation of the 
resin. Another method of overcoming the lack of drying 
power in whole soybean oil, just now beginning to receive 
widespread attention, is to replace all or part of the glycerine 
in the mixed soybean glycerides by such higher polyhydric 
alcohols as pentaerythritol, sorbitol and polyallyl alcohol. 
Although such synthetic drying oils still contain all of the 
nondrying acids of the original oil, the larger molecules so 
formed are so much more sensitive to air drying that they 
yield excellent fast drying paints and varnishes. The postwar 
future of such resynthesized drying oils will depend upon the 
cost and availability of the polyhydric alcohols, the cost of 
distilled and fractionated fatty acids, and upon the prices of 
other competitive oils.
 “It is safe to say that all of these new technics in the 
utilization of soybean oil and soybean protein are here to 
stay, and that their application in industry will expand rapidly 
as soon as processing equipment is again available. There is 
a defi nite upper limit to the amount of soybean oil and meal–
or any other product for that matter–that can be consumed 
for food or feed purposes regardless of its merit. There would 
seem to be almost no limit to the amounts of specialized 
products from soybean protein and soybean oil that can be 
absorbed by industry.
 Photos show: (1) Polymerization equipment used in 
General Mills polyamide resin manufacture. (2) Aminolysis 
reactor used in General Mills polyamide resin manufacture.

3328. Miller, Carey D.; Louis, Lucille. 1945. The availability 
of iron in Hawaiian-grown vegetables. J. of Nutrition 

30(6):485-94. Dec. [21 ref]
• Summary: The iron in green soybeans [fresh; green 
vegetable soybeans] is 96% available, the highest of 16 foods 
tested. Address: Nutrition Dep., Hawaii Agric. Exp. Station, 
Univ. of Hawaii, Honolulu.

3329. Smith, F.H.; Brady, D.E.; Comstock, R.E. 1945. 
Rancidity of bacon–Effect of antioxidants. Industrial and 
Engineering Chemistry 37(12):1206-09. Dec. [18 ref]
• Summary: This study shows that all of the antioxidants 
are effective in retarding the development of peroxides, the 
effectiveness of the gossypol varying with the concentration 
used. The induction or keeping period for the treated slices 
is three to fi ve times longer than for those receiving no 
antioxidants. Smoking retards the development of rancidity 
in bacon, while light promotes its development.
 Bacon slices dipped in hydrogenated vegetable 
oil containing .06% soybean lecithin–.01% mixed 
tocopherols–0.06% isoascorbyl palmitate had an induction 
period three to fi ve times longer than the control. Address: 
North Carolina Agric. Exp. Station, Raleigh, N.C.

3330. Vail, Gladys E.; Smull, Mary L. 1945. Soybeans and 
soybean products in the menu. J. of the American Dietetic 
Association 21(10):698-99. Dec. [3 ref]
• Summary: This article begins: “The reluctance of the 
American people to accept soy fl our as a staple food may be 
due in part to the fact that it was once offered on the market 
as a ‘health fl our.’ However a much more important factor in 
its limited use has been its distinctive fl avor.”
 The authors discuss the variety of ways in which the 
soybean and its products can be used in the menu. They 
state that the use of limited amounts of soybean fl our and 
grits in many recipes rather than large amounts in a few is 
a desirable practice. They tell of a number of products in 
which 10-12% wheat fl our can be replaced by soy fl our to 
good advantage. Higher proportions of soy fl our may be used 
in cookies, griddle cakes and waffl es. Soy fl our, soy grits 
and soybeans may be used with good acceptability as a meat 
extender. Properly cooked soybeans (they require long, slow 
cooking after soaking) may be served in a wide variety of 
ways as tasty, nourishing dishes. Address: Depts. of Home 
Economics and Nutrition, and Institutional Management, 
Kansas State College, Manhattan, KS.

3331. Van Duyne, Frances O.; Chase, Jean T.; Retzer, 
Janet L.; Simpson, Jean I. 1945. Retention of ascorbic acid 
in vegetables preserved by quick freezing. Proceedings–
Institute of Food Technologists 6:13-20. [17 ref]
• Summary: The average amounts of ascorbic acid present 
in Funk Delicious soybeans within 4 hours of harvesting; 
after blanching, cooling, and freezing; and after 9 months of 
freezer locker storage were 0.35, 0.32, and 0.29 mg per gram 
respectively. Address: Dep. of Home Economics, Univ. of 
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Illinois.

3332. Bailey, Alton E. 1945. Industrial oil and fat products. 
New York, NY: Interscience Publishers, Inc. x + 735 p. 2nd 
ed. 1951, 967 p. For third ed, see Swern, D. 1964. [1173* 
ref]
• Summary: This is an excellent book. Contents related to 
soy oil: Chap. 5. Production and consumption of primary 
fats and oils. In the section on “Production and consumption 
of linolenic acid oils,” the fi rst subsection is on soybean oil 
(p. 120-22), followed by linseed oil and perilla oil (Perilla 
ocymoides). Table 53 shows that production of soybean 
oil in the USA (in million lb; year beginning in October) 
increased from 1.7 in 1922, to 2.3 in 1924, to 7.3 in 1928, 
to 34.7 in 1930, to 78.1 in 1934, to 183.7 in 1936, to 416.1 
in 1938, to an estimated 1,198.3 million lb in 1942 (Source: 
USDA Agricultural Statistics). “Signifi cant quantities of 
soybean began to be grown in the United States in about 
1930 and since that time the increase in soybean production 
in this country has been phenomenally rapid. The 1942 crop 
of soybeans in the United States, estimated at 187,155,000 
bushels or 11,229,000,000 pounds, is roughly equal to the 
Chinese production in recent years, and represents a much 
greater quantity of oil, as most of the Chinese beans are 
consumed directly as food.”
 Table 56 (p. 123) shows the price of soybean oil (crude 
oil in tank cars at the mills) in the U.S. from 1930 to 1942.
 Chap. 7. Composition and characteristics of individual 
fats and oils. In the section on “Composition and 
characteristics of linolenic acid oils,” the second subsection 
is on soybean oil (p. 171-73). “Soybean oil has a typical 
‘beany’ odor and fl avor. Like that of other linolenic acid oils, 
the odor and fl avor of soybean oil is inclined to return after 
the oil has been rendered completely odorless and fl avorless 
by high temperature steam deodorization. The average iodine 
value of the soybean oil produced in the United States is in 
the neighborhood of 130, although iodine values as high as 
140 and as low as 103 have been reported.” Table 87 (p. 172) 
shows recent analyses of the fatty acid content of six soybean 
varieties, including wild soybeans.
 Chap. 9. Plastic shortening agents. Defi nition. Historical. 
Plasticity in fats. Lard and other animal fats. Shortenings. 
Shortening is an American invention that originally grew out 
of the cottonseed industry, although large meat packers also 
played a role in developing it. The product was fi rst offered 
as a lard compound, but was later repositioned as a unique 
product rather than as an imitation of lard.
 Chap. 15. Extraction of fats and oils. Pages 445-46 
discuss changes is soybean oil during storage. Table 134 
(p. 447) shows “Grade requirements for yellow soybeans, 
green soybeans, brown soybeans, black soybeans, and mixed 
soybeans.” There are 4 grades plus sample grade. For Grade 
No. 1, minimum test weight per bushel is 56 lb. Moisture: 
13% maximum. Splits: 10% max. Damaged kernels: 2% 

max. Foreign material other than dockage: 1%.
 Note: This is the earliest English-language document 
seen (Feb. 2003) that uses the term “dockage” in connection 
with soybean grading.
 Chap. 16. Refi ning and bleaching. A greenish cast in 
an oil is generally due to chlorophyll. This pigment may 
also be found in the oil obtained from green soybeans (p. 
525). Chap. 18. Hydrogenation. Includes shortenings and 
margarine.
 Chap. 23. Solidifi cation, homogenization, and 
emulsifi cation. Solidifi cation of lard and shortenings (Votator 
and Girdler Corp.). Address: Senior technologist, Southern 
Regional Research Lab., New Orleans, Louisiana.

3333. Block, Richard Joseph; Bolling, Diana. 1945. The 
amino acid composition of proteins and foods: analytical 
methods and results. Springfi eld, Illinois: Charles C. 
Thomas. xiv + 396 p. 2nd ed. 1951, 576 p. [680* ref]
• Summary: Soy is mentioned on pages 65 (“Feeds: With the 
exception of soybean protein, plant feeds are considerably 
lower in lysine than animal feeds”), 76, 99, 123, 136 (The 
three main aromatic amino acids are tyrosine, phenylalanine, 
and tryptophan), 182 (The two main sulfur amino acids are 
methionine and cystine), 195, 198 (the cystine contents of 
different soybean varieties can have a range of more than 
100%. This is important given the widespread tendency to 
use soybeans as “meat substitutes”), 214, 238, 256, 281, 305 
(“Table 12: Approximate percentage of amino acids in plant 
protein, proteins of seeds” [incl. soybean meal]), 309, and 
390.
 Note: Richard J. Block lived 1906-1962. Address: 1. 
PhD, Associate, Dep. of Physiology and Biochemistry, New 
York Medical College; 2. BSc.

3334. Bouthillier, Louis-Philippe. 1945. The amino acid 
defi ciencies of soybean protein. PhD thesis, University 
of Illinois at Urbana-Champaign. 118 p. In: Doctoral 
Dissertations Accepted by American Universities, 1945. [10+ 
ref]
• Summary: The author received his MSc degree from the 
Univ. of Montreal, Canada. Address: Univ. of Illinois at 
Urbana-Champaign.

3335. Cederquist, Dena Caroline. 1945. Various aspects 
of the nutritive value of soybean protein. PhD thesis, The 
University of Wisconsin–Madison. 132 p. In: Doctoral 
Dissertations Accepted by American Universities, 1945. *
Address: The Univ. of Wisconsin–Madison.

3336. Cheng, Yuan-Ying Stella. 1945. The effect of sprouting 
on the nutritive value of soybeans: the ascorbic acid content 
and the protein quality. PhD thesis, Cornell University, 
Ithaca, New York. 20 p. In: Doctoral Dissertations Accepted 
by American Universities, 1945. And Cornell Univ. Abst. 
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Theses 1944: 240-42. *
Address: Cornell Univ., Ithaca, New York.

3337. Lager, Mildred. 1945. The useful soybean: A plus 
factor in modern living. New York and London: McGraw-
Hill Book Company, Inc. xii + 295 p. Illust. General index. 
Index of recipes. 22 cm.
• Summary: One of the most important and innovative 
books on soyfoods ever written. Contents: Preface. 1. 
Agriculture’s Cinderella: America discovers the soybean, 
our wonder beans, soy as a food in the United States, soy 
in rehabilitation food programs, soybeans as an emergency 
crop, soybean terminology. 2. World-wide use of soybeans: A 
real antique, monarch of Manchuria, soybeans in mechanized 
warfare–Germany, soybeans in other countries (USSR, 
Italy, Spain, Belgium, Holland, Norway, Denmark, Sweden, 
Great Britain, Canada), soybeans in Lend-Lease and United 
States Agricultural Marketing Administration, Food for 
Greece, soybeans and the Mexican Indian, soybeans in 
Hawaii (Mr. C.G. Lennox). 3. Soybeans and industry: The 
versatile soy, uses of soybean in industry, soybean paint 
(from soy oil, incl. Duco fi nishing), soybean protein (used in 
making plywood, plastics, water paints, paper sizing, leather 
fi nishes, and insecticide sprays), Henry Ford and soybeans, 
soybean glue (I.F. Laucks and the fi rms he has licensed turn 
out some 30,000 tons of soybean glue annually), rubber 
substitute (Norepol), paper industry (Glidden), plastics, soy-
cotton helmets, fi refi ghting compounds, lecithin, fertilizers. 
4. Nutritional nuggets: Food value of soybeans and soy 
products (vegetable or edible types of soybeans, protein, fat 
& carbohydrate, minerals, vitamins, lecithin, alkaline ash, 
economy, exaggerated claims), principal uses of soybeans 
and soy products (meat substitutes, meat enrichers, fortifying 
foods with soy fl our). 5. From soup to nuts: Green beans, dry 
beans, frozen beans, roasted soybeans, sprouted soybeans, 
the cow of China–soy milk, the meat without a bone–tofu or 
soy cheese, the little giant among protein foods–soy fl our, 
soy grits, puffed grits, soy oil, miscellaneous soy products 
(soy butter [soynut butter, p. 99-100], sandwich spreads, 
malts, coffee substitutes, soy sauce, soy albumen–a new 
product, greatly improved during the past two years, is now 
used to “replace egg albumen in candy manufacture” [as in 
marshmallows]).
 Note 1. This is the second earliest document seen (Aug. 
2002) in which the soybean is called the “cow of China.”
 Note 2. This is the earliest English-language document 
seen (Dec. 2015) that uses the term “soy albumen” (or “soy 
albumens”) to refer to isolated soy protein as a product.
 6. The blazed trail: Introduction (history and pioneers), 
our tardy acceptance, food pioneers (health-food stores, 
Dr. W.D. Sansum of Santa Barbara and soy bread, allergy 
studies, vegetarians, Seventh-day Adventist food companies, 
meatlike products, Madison College of Tennessee, Loma 
Linda Food Co., the International Nutrition Laboratory and 

Dr. H.W. Miller, special dietary concerns and diabetic diets), 
establishing soybeans in the kitchen (The Edison Institute 
and Henry Ford, the USDA and the U.S. Bureau of Home 
Economics, the Agricultural Marketing Administration, U.S. 
railroads, the Soy Products Division of the Glidden Co., the 
Soy Flour Association). 7. The challenge of nutrition: The 
dangers of hidden hungers, nutrition and health, corrective 
nutrition, starch-restricted diets, meatless diets, allergy 
diets, bland diets, building diets, reducing diets, acidophilus 
culture, lecithin. 8. Our wonder crop: Jack and the beanstalk, 
early history, new varieties, aids to the industry (Regional 
Soybean Industrial Products Laboratory, American railroads, 
American Soybean Association, Fouts Brothers of Indiana, 
Soybean Digest and George Strayer in Hudson, Iowa, Soy 
Flour Association with Edward Kahl as fi rst president, Soya 
Kitchen in Chicago (Illinois) opened in Jan. 1943, National 
Soybean Processors Assoc., National Farm Chemurgic 
Council), educational program, restrictive regulations. 9. 
Soybeans and the farmer: Varieties, sources of information, 
seeding and inoculating, harvesting, grading, soybean 
diseases, crop rotation, damaged beans. 10. Tomorrow: 
Acreage and production, soybeans on the farm, soybeans 
in nutrition, postwar industrial uses, future improvements. 
11. A few suggestions for better living: Kitchen diplomacy, 
personal opinions, soybeans for everyone. Recipes: Green 
soybeans, dry soybeans, sprouted soybeans, roasted or 
toasted soybeans, meat-substitute dishes, soy-enriched meat 
dishes, soy noodles, macaroni, spaghetti, sauces and gravies, 
soups, salads, dressings, soy spreads, soy milk, tofu or soy 
cheese, soy butter, soy cereals, soy desserts, soy candies, soy 
beverages, soy-fl our recipes, bread and muffi ns, pancakes 
and waffl es, soy gluten recipes, baking-powder biscuits, 
pastry, cookies and doughnuts, cakes.
 Contains recipes for “Soy milk molasses shake (p. 
238). Soy puddings. Soy ice cream (p. 250; “Soy milk may 
be used in place of regular milk in ice-cream recipes... 
adding whipped cream”). Soy fruit ice cream. Soy chocolate 
dessert (Eggless) (p. 250-51). Soy shake “(p. 254, made in a 
“liquefi er or mixer”).
 The story of Allied aid to Greece [p. 24-26] is one of the 
great mercy stories of World War II. Starting in March 1942, 
as many Greeks were starving, the fi rst mercy ship sailed to 
Greece with food and medicine. Up to Nov. 1943, the United 
States through Lend-Lease sent 82 million pounds of food to 
Greece. A number of these foods (including soup powders, 
stew mixes, and spaghetti) were based on soy fl our and grits, 
and specifi cally developed to suit Greek tastes.
 Concerning Henry Ford (p. 35-38), his “fi rst 
experiments were made in a laboratory in connection with 
the Edison Institute in 1930. In these experiments, several 
tons of wheat were used, also several thousand bushels of 
carrots; sunfl ower seeds, which have a high oil content; 
cabbages; onions; and cornstalks. It was not until December, 
1931, after a long series of experiments with the soybean, 
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that Mr. Ford and his chemists felt that they were at last 
approaching a solution to the problem of fi nding a basic farm 
material from which the ordinary farmer could develop a 
commercially profi table product.”
 Note 3. This is the earliest published English-language 
document seen (Sept. 2013) that uses the term “Soy ice 
cream” (p. 250).
 Note 4. This is the earliest document seen (July 2007, 
one of two) that uses the word “Cinderella” in connection 
with the soybean. The author, however, does not elaborate on 
this idea.
 Note 5. This is the earliest English-language document 
seen (Jan. 2019) that contains the term “soy-fl our”–however 
it is used as an adjective. Address: Southern California.

3338. Lager, Mildred. 1945. Nutritional nuggets: Alkaline 
ash (Document part). In: Mildred Lager. 1945. The Useful 
Soybean: A Plus Factor in Modern Living. New York and 
London: McGraw-Hill Book Company, Inc. xii + 295 p. See 
p. 61-62.
• Summary: “Last, but not least by any means on the 
nutritional side, is the fact that soybeans are alkaline in their 
ash, being rich in potassium and other alkaline-bearing salts. 
This reason alone has gained them much favor. Since the 
majority of our protein foods are acid in ash, the alkaline 
soybean provides a welcome balance. Its alkaline ash has 
made it extremely valuable in corrective and special diets as 
an aid in relieving acidosis. Also, soybeans have often been 
suggested in place of such animal proteins as meat, fi sh, and 
eggs for the same reason. Soybeans are the only complete 
protein that are highly alkaline in its ash.” Address: Southern 
California.

3339. Lundborg, Martin. 1945. Ueber den quantitativen 
Nachweis von Tocopherol in natuerlichen Fetten und Oelen 
[On the quantitative detection of tocopherols in natural 
fats and oils]. Arkiv foer Kemi, Mineralogi och Geologi 
21A(2):1-13. [21 ref. Eng]
• Summary: Refi ned soybean oil was found to contain 23.4 
mg/100 gm of total tocopherols. This fi gure seems very low–
about ¼ of that found by other researchers. Address: Inst. 
fuer organ.-chem. Forschung, Univ. of Stockholm.

3340. Löbbe, Henrique. 1945. Cultura da soja no Brasil. 7th 
ed. [Culture of soybeans in Brazil. 7th ed.]. Rio de Janeiro, 
Brazil: Directoria de estatistica da produccao, Ministerio da 
Agricultura. 74 p. Illust. 2nd ed. was 1935. [Por]
• Summary: This 7th edition (1945) contains more than 
twice as many pages as the 6th edition (1942). There are no 
references and no English abstract.
 Contents: Historical. World production of soybeans. 
Economic importance of soy production in the Far East. 
Economic importance of soy cultivation in the United 
States. Markets. Trade in soy and its by-products. Botanical 

description.
 Varieties (500 varieties exist; list of names of very 
early–80 to 90 days; early–90 to 100 days; semi-early–100 to 
110 days; semi-late–120 to 130 days; late–130 to 150 days). 
Experiments.
 Copy of letter from William Morse of USDA dated 28 
Sept. 1926. “In accordance with a promise made to you on 
your visit to Arlington Farm, I am taking pleasure in sending 
you one ounce each of the following varieties of soybeans, 
and one ounce each of the following varieties of cowpeas:
 “Soybeans: Haberlandt, Minsoy, Ilsoy, Mammoth 
Brown, Ito San, Sooty, Yokoten, Mandarin, Midwest, Merko, 
Hongkong, Virginia, Wea, Easycook, Barchet, Ebony, Hahto, 
Chiquita, Dixie, Medium Green, Laredo, Hoosier, Aksarben, 
Wilson-fi ve [Wilson Five], Brooks, Mikado, Sherwood, 
Mammoth Yellow, Morse, George Washington, Habaro, 
Old Dominion, Peking [Pekin], Austin, Goshen Prolifi c, 
Chestnut, Jet, Hamilton, Dunfi eld, Arlington, Wellmann, 
Hermann, Tokio, Southern Prolifi c, Lexington, Tarheel, 
Black, Pinpu.”
 Climate and soil. Soil preparation. Seeding, 
Bacterization of the soil. Chemical fertilizer. Cultural care. 
Diseases and insects. Harvest and threshing. Yield. Crop 
rotation. Cost of production. Chemical composition of seeds. 
Green manure. Byproducts of the soybean: oil, soybean 
cake. soy casein, soy fi ber, plastic substances, silage, hay 
and pasture. Nutritional value of the soybean. Feeding the 
animals. Soy for human consumption. Conclusion.
 The section on Soy for human consumption mentions 
the following: In the Orient, the soybean (a soja) is always 
used as human food, to complement the rice diet, as a 
substitute for meat, milk and eggs, by virtue of its richness 
in protein and oils. Specifi c foods from the soybean include: 
Dry seeds (Sementes sécas); easy varieties to cook include 
Easycook, Hahto, Chusei, Rokusun, Jogun, Hokkaido, and 
Kauro. Green seeds (Sementes verdes); the most popular 
varieties include Hahto Easycook, Willomi, Imperial, Shiro, 
Nanda and Tunk.
 Soy sauces (Môlho de soja); miso (Misso) and shoyu 
(Shôyu). Soy milk (Leite de soja). Soy cheese (Queijo 
de soja) called To-fu [tofu] in Japanese. Koji is used to 
make miso and shoyu. Yuba is a fi lm that forms atop soy 
milk. Soybean curd (Coalhada de soja) made by adding 
magnesium or calcium salts to hot soy milk. The curd is 
made into tofu. Soy fl our (Farinha). Bread for diabetics (Pâo 
para os diabéticos). Soy sprouts (Grelos de soja). Address: 
Eng. Agronomo, Brazil.

3341. Wikipedia, the free encyclopedia. 1945. Charles 
William Dabney (Web article). https://en.wikipedia.org/wiki/
Charles_William_Dabney 2 p. Accessed 3 Nov. 2020
• Summary: “Charles William Dabney Jr. (June 19, 1855–
June 15, 1945) was president of the University of Tennessee 
and the University of Cincinnati. In 1893-1896, he served 
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as an assistant secretary at the United States Department of 
Agriculture.
 “Biography: He was born on June 19, 1855 in 
Hampden-Sydney, Virginia to Robert Lewis Dabney and 
Lavinia Morrison. He completed his B.S. at Hampden-
Sydney College at age 17. He then attended the University 
of Virginia and graduated with an M.S. in chemistry in 1877. 
[1]
 “He taught for a year at Emory and Henry College and 
then entered the University of Göttingen in Germany in 
1878 and graduated with a Ph.D. in 1880. He returned to 
the United States where he married Mary Chilton Brent of 
Fayette County, Kentucky, and they had three daughters. 
In 1880-1887, he worked as the director of the Agricultural 
Experiment Station in North Carolina and professor of 
chemistry at the University of North Carolina. [2]
 “He became president of the University of Tennessee in 
1887 and served in that capacity until 1904. As president, he 
added six new four-year courses in science, and admitted the 
University’s fi rst female students. [3]
 “He became president of the University of Cincinnati 
on January 12, 1904 and served until 1920. In 1893, he was 
named to be Assistant Secretary of Agriculture by Grover 
Cleveland. [4]
 “He died on June 15, 1945. [1]
 “Recognition: Dabney received honorary doctorates 
from Yale, Johns Hopkins, Davidson, and Washington and 
Lee universities. He was elected a member of the Order of 
Academic Palms and the Legion of Honour in France. He 
directed the U.S. government exhibits at the 1895 Cotton 
States and International Exposition in Atlanta, Georgia, and 
the 1897 Tennessee Centennial Exhibition.[2]
 “Dabney Hall, home of the Department of Chemistry at 
North Carolina State University, was named in his honor.[5]
 References:
 1. “The Tennessee Encyclopedia of History and Culture: 
Charles W. Dabney”. Retrieved 2011-11-20.
 2. Maurice M. Bursey. Dabney, Charles William, 
Dictionary of North Carolina Biography.
 3. “Charles W. Dabney: Eleventh President, 1887-1904”. 
University of Tennessee. Retrieved 2011-11-20.
 4. “Dr. Charles W. Dabney Selected. To be the Assistant 
Secretary of Agriculture”. The New York Times. December 
11, 1893. Retrieved 2011-11-20. The President to-day sent to 
the Senate the name of Charles W. Dabney, Jr., of Tennessee 
to be Assistant Secretary of Agriculture, vice Edwin Willits, 
resigned. Dr. Dabney is the President of the University of 
Tennessee. ...
 4. “Dabney Hall”. projects.ncsu.edu. Retrieved 2019-12-
14.

3342. Williams-Heller, Ann. 1945. Cooked to your taste: A 
vegetable cook book. New York, NY: Essential Books. xiii 
+ 234 p. Index. 20 cm. Foreword by Walter H. Eddy, Ph.D., 

Professor Emeritus of Physiological Chemistry, Columbia 
University. [1 ref]
• Summary: A “Basic Seven menu planner” lists soybeans 
in Groups four, fi ve, and seven. A list of “Foods in the 
Basic Seven groups” (p. 38-43) includes “Soybeans, fresh 
green” in Group one–Green and yellow vegetables; Soybean 
sprouts in Group two; and dried soybeans in Group fi ve–
Meat, poultry, fi sh, eggs, legumes, peanut butter or nuts. 
Note: Group four is milk and milk products. Group six is 
bread, fl our, and cereals. Group seven is butter and fortifi ed 
margarine.
 The “Buying guide for fresh vegetables” includes 
“Soybeans, fresh green” (p. 45, 53; 1½ to 2 lb in the pods = 
about 2 cups cooked). In “Storing guide,” fresh vegetables 
to be stored in the refrigerator without preliminary 
washing includes “Soybean sprouts” (p. 58; they will keep 
refrigerated for 2-3 days, depending on freshness when 
stored).
 The “Cooking guide” emphasizes that steaming is the 
method of choice in preparing fresh vegetables. Soybeans 
(Fresh green) (p. 68) should be steamed for 25-40 minutes or 
boiled for 25-35 minutes. Soybean sprouts (p. 76) should be 
boiled for 10-12 minutes; do not steam. For dried soybeans 
see p. 79.
 The “Seasoning guide” recommends that marjoram, 
paprika, red pepper, or rosemary be used with “Soybeans 
(fresh).” Recipes include: Soybean sprouts in sauce 
mousseline (p. 100-10). Green soybean casserole (with 
“fresh green soybeans,” p. 101). Scalloped kale (with 
cooked soybeans, p. 130). Stuffed green peppers (with 
cooked soybeans, either dried or fresh green, p. 145-46). 
Soybean hash (with cooked dried soybeans, p. 179). Hot 
green soybean salad (p. 200). Spicy soybean salad (p. 200). 
Address: Food and nutrition consultant. Author of Soybean 
from Soup to Nuts (with Josephine McCarthy).

3343. Hove, E.L.; Carpenter, L.E.; Harrel, C.G. 1945? 
The composition and nutritive properties of soybeans and 
soybean oil meal. Chicago, Illinois: Soybean Research 
Council. Orig. ed. 1938. *
Address: Research Lab., Pillsbury Mills Inc., Minneapolis, 
Minnesota.

An asterisk (*) at the end of the record means that SOYINFO 
CENTER does not own that document. A plus after eng 
(eng+) means that SOYINFO CENTER has done a partial 
or complete translation into English of that document. An 
asterisk in a listing of number of references [23* ref] means 
that most of  these references are not about soybeans or 
soyfoods.
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SUBJECT/GEOGRAPHICAL INDEX BY RECORD 
NUMBERS

Aburagé. See Tofu, Fried

Acid-base balance in diet and health. See Nutrition–Acid-Base 
Balance

Acidophilus soymilk or soy acidophilus milk. See Soymilk, 
Fermented

Adhesives, Asphalt Sealants and Preservation Agents, Caulking 
Compounds, Artifi cial Leather, Foam, Polyols, and Other Minor or 
General–Industrial Uses of Soy Oil as a Drying Oil 69, 127, 141, 
272, 422, 540, 942, 1118, 1147, 1148, 1186, 1226, 1401, 1429, 
1447, 1468, 1484, 2249, 2468, 2568, 2615, 2739, 2869, 2875, 2925

Adhesives or Glues for Plywood, Other Woods, Wallpaper, Building 
Materials, Etc.–Industrial Uses of Soy Proteins (Including Soy 
Flour) 996, 1051, 1067, 1208, 1330, 1391, 1604, 1825, 1847, 1899, 
1928, 2057, 2094, 2114, 2115, 2158, 2238, 2247, 2266, 2352, 2354, 
2457, 2464, 2471, 2479, 2491, 2505, 2519, 2529, 2532, 2534, 2568, 
2593, 2733, 2740, 2741, 2745, 2773, 2797, 2842, 2844, 2868, 2885, 
2886, 2899, 2973, 3041, 3209, 3337

Adjuvants, Carriers, and Surfactants for Pesticides, Herbicides, and 
Other Agricultural Chemicals–Industrial Uses of Soy Oil as a Non-
Drying Oil 2352, 2528, 2773, 2928

ADM. See Archer Daniels Midland Co.

ADM Agri-Industries Ltd. (Windsor, Ontario, Canada). Formerly 
named Maple Leaf Monarch, and before that Maple Leaf Mills Ltd. 
(Including Maple Leaf Milling). Toronto Elevators Ltd. Merged 
with Maple Leaf Milling in 1962 2479

Adulteration of Foods and its Detection 67, 223, 318, 528, 557, 
558, 939, 1026, 1535, 1540, 1729, 1840

Adulteration of Foods and its Detection–Soy Oil Used as an Actual 
or Potential Adulterant in Other Oils 946, 1021, 1054, 1178, 1186, 
1401, 1409, 1412, 1441, 1442

Adventists, Seventh-day. See Seventh-day Adventists

Adzuki bean. See Azuki Bean

Africa–Algeria, Democratic and Popular Republic of 168, 184, 187, 
201, 313, 342, 350, 635, 775, 933, 1320, 1342, 1358, 1359, 1872, 
2115, 2158, 2434, 2508, 2651, 2795, 2841, 2842, 2843, 2844, 2920

Africa–Benin (Bénin in French; Dahomey before 1975; Part of 
French West Africa from 1904-1960) 2841, 2843

Africa–Burundi (Part of the Belgian trust territory of Ruanda-
Urundi or Belgian East Africa until 1962) 1423, 3094

Africa–Congo (formerly Zaire). Offi cially Democratic Republic of 
the Congo (DRC or DR Congo). Also known as Congo-Kinshasa. 
Named Zaire from Oct. 1971 to May 1997. Named Congo Free 

State from 1855-1908, Belgian Congo (Congo Belge in French) 
from 1908-1960, Republic of the Congo from 1960 to 1964, then 
Democratic Republic of the Congo from 1964-1971 1423, 2001, 
2158, 2220, 2508, 2651, 3094

Africa–Cote d’Ivoire (Ivory Coast until Oct. 1985; Part of French 
West Africa from 1895-1959) 2841

Africa–Egypt. Named United Arab Republic (UAR) from 1958-
1971 139, 987, 1334, 1548, 1555, 1591, 1618, 2247, 2508, 2716, 
2795, 2841, 3207, 3209

Africa–Gambia (The). Includes Senegambia.. 850, 904, 905, 909, 
915, 934, 1023, 1033, 1042, 1423, 1548, 1555, 2508, 2510

Africa (General) 544, 574, 852, 855, 857, 905, 934, 946, 987, 1006, 
1030, 1494, 1512, 1599, 2413, 2571, 2679, 2680, 2685, 2841, 2937, 
2980

Africa–Ghana (Gold Coast before 1957) 904, 909, 934, 1033, 1423, 
1548, 1555, 2508, 2510, 2841

Africa–Guinea (French Guinea before 1958; Guinée in French; Part 
of French West Africa from 1895-1958) 3299

Africa–Introduction of Soybeans to. Earliest document seen 
concerning soybeans in a certain African country 209, 904, 909, 
2508, 3299

Africa–Introduction of Soybeans to. Earliest document seen 
concerning soybeans or soyfoods in connection with (but not yet in) 
a certain African country 1008, 1275, 1423

Africa–Introduction of Soybeans to. Earliest document seen 
concerning the cultivation of soybeans in a certain African country 
209, 904, 909, 2508, 3299

Africa–Introduction of Soybeans to. This document contains the 
earliest date seen for soybeans in a certain African country 209, 
904, 909, 1423, 2508

Africa–Introduction of Soybeans to. This document contains the 
earliest date seen for the cultivation of soybeans in a certain African 
country 209, 904, 909, 1423, 2508, 2510

Africa–Kenya (British East Africa Protectorate from 1895. 
Renamed Kenya Protectorate in 1920) 904, 905

Africa–Libya (Including Tripoli, Tripolitania, and Cyrenaica; Also 
Spelled Libia) 2510

Africa–Madagascar (Malagasy Republic or Republique Malgache 
before 1975) 775, 807, 1240, 2508

Africa–Malawi (Nyasaland from 1891-1964) 904

Africa–Mali (Part of French West Africa from 1895-1960. Senegal 
& Sudanese Republic from June 20 to August 20, 1960. Formerly 
also called French Sudan (Soudan français, created on 18 Aug. 
1890) and Upper Senegal-Niger (Haute-Sénégal et Niger)) 2508
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Africa–Mauritius (Ile Maurice, Including Rodriguez, in the 
Mascarene Islands, 450 Miles East of Madagascar) 1023, 1042, 
1126, 1240, 1548, 1555

Africa–Morocco, Kingdom of (Including Western Sahara. Divided 
into French Morocco and Spanish Morocco from 1912-1956) 2508, 
2775, 2841, 2843

Africa–Mozambique (Moçambique; Portuguese East Africa before 
1975) 1008, 1058

Africa–Nigeria, Federal Republic of 904, 909, 934, 1033, 1423, 
1548, 1555, 2508, 2510, 2841

Africa–Rwanda (Part of the Belgian trust territory of Ruanda-
Urundi or Belgian East Africa until 1962) 1423, 3094

Africa–Sierra Leone 909, 934, 1033, 1147, 1148, 1423, 1548, 1555, 
2508, 2510

Africa–South Africa, Republic of (Including four former 
Homelands–Bophuthatswana, Transkei, Venda, and Ciskei). Named 
Union of South Africa from May 1910 to May 1961 209, 706, 843, 
850, 904, 905, 915, 930, 939, 1008, 1023, 1033, 1042, 1094, 1115, 
1131, 1147, 1148, 1179, 1182, 1193, 1240, 1429, 1450, 1469, 1548, 
1555, 1738, 1920, 2510, 2684, 2738, 2751, 2752, 2841, 2867, 2991, 
3034, 3097

Africa–Sudan (Anglo-Egyptian Sudan from 1899-1956) 904, 2247, 
2510

Africa–Togo (Togoland until 1914) 1275, 2841, 2843

Africa–Tunisia 113, 184, 1060, 1235, 1591, 1872, 2158, 2510, 
2841, 2843

Africa–Uganda 2848

Africa–Zambia (Northern Rhodesia from 1899-1964) 904, 2841

Africa–Zimbabwe (Southern Rhodesia from 1923-1970, Rhodesia 
from 1970-79) 904, 2508, 2841

Agricultural Adjustment Administration (AAA). See United States 
Department of Agriculture (USDA)–Agricultural Adjustment 
Administration

Agricultural Chemistry and Engineering, Bureau. See United States 
Department of Agriculture (USDA)–Bureau of Agricultural and 
Industrial Chemistry

Agricultural colleges and universities, state. See Land-Grant 
Colleges and Universities

Agricultural Economics, Bureau of. See United States Department 
of Agriculture (USDA)–Bureau of Agricultural Economics

Agricultural Experiment Stations in the United States 202, 206, 
214, 236, 237, 242, 250, 274, 309, 329, 347, 351, 356, 364, 365, 

366, 370, 371, 372, 381, 384, 386, 390, 394, 395, 405, 406, 407, 
408, 425, 431, 436, 437, 438, 441, 442, 445, 446, 451, 454, 464, 
466, 473, 480, 481, 482, 483, 484, 492, 500, 501, 502, 504, 505, 
506, 510, 511, 512, 513, 514, 517, 522, 524, 530, 534, 535, 539, 
540, 543, 549, 550, 559, 562, 564, 570, 575, 577, 581, 583, 584, 
586, 589, 590, 595, 599, 600, 604, 606, 609, 614, 624, 625, 631, 
632, 638, 640, 641, 648, 651, 655, 656, 658, 661, 668, 671, 674, 
695, 696, 704, 706, 708, 713, 715, 724, 757, 759, 760, 761, 762, 
764, 767, 770, 774, 783, 789, 794, 796, 797, 802, 803, 815, 816, 
842, 854, 856, 877, 892, 911, 960, 980, 1056, 1076, 1095, 1110, 
1113, 1114, 1117, 1127, 1132, 1133, 1142, 1156, 1158, 1165, 1166, 
1169, 1172, 1177, 1190, 1198, 1202, 1204, 1210, 1212, 1214, 1215, 
1229, 1230, 1231, 1238, 1248, 1249, 1254, 1255, 1265, 1269, 1274, 
1276, 1279, 1280, 1286, 1298, 1305, 1316, 1341, 1350, 1372, 1376, 
1377, 1381, 1396, 1410, 1411, 1444, 1460, 1478, 1480, 1481, 1496, 
1500, 1505, 1513, 1517, 1519, 1528, 1541, 1546, 1552, 1566, 1633, 
1647, 1650, 1653, 1654, 1662, 1666, 1669, 1683, 1744, 1767, 1808, 
1899, 1904, 1940, 1960, 2031, 2035, 2049, 2064, 2065, 2088, 2094, 
2096, 2098, 2108, 2114, 2115, 2166, 2186, 2198, 2265, 2272, 2323, 
2335, 2355, 2367, 2368, 2381, 2389, 2398, 2442, 2468, 2491, 2507, 
2519, 2529, 2530, 2535, 2541, 2573, 2591, 2592, 2596, 2623, 2627, 
2630, 2631, 2633, 2656, 2660, 2664, 2682, 2710, 2714, 2715, 2734, 
2740, 2754, 2756, 2773, 2787, 2802, 2812, 2817, 2837, 2841, 2842, 
2852, 2865, 2884, 2885, 2887, 2888, 2891, 2903, 2904, 2921, 2939, 
2956, 2960, 2970, 2974, 2978, 2998, 3013, 3014, 3030, 3063, 3065, 
3084, 3089, 3091, 3095, 3098, 3106, 3107, 3113, 3115, 3128, 3137, 
3140, 3142, 3165, 3178, 3200, 3203, 3214, 3231, 3266, 3273, 3285, 
3297, 3298, 3306, 3310, 3322, 3324, 3326, 3328, 3329

Agricultural Research Service of USDA. See United States 
Department of Agriculture (USDA)–Agricultural Research Service 
(ARS)

Agronomy, soybean. See Cultural Practices, Soybean Production

Ajinomoto Co. Inc. (Tokyo, Japan) 1720, 1884, 2615, 2732

Alcohol and vegetarianism. See Vegetarianism and the Temperance 
Movement

Alcott, William Andrus (M.D., 1798-1859). Vegetarian Pioneer in 
the United States 2964

Alfalfa or Lucerne / Lucern (Medicago sativa) 174, 250, 267, 372, 
384, 454, 478, 503, 510, 512, 584, 604, 615, 671, 685, 715, 744, 
785, 797, 842, 881, 938, 960, 1117, 1126, 1158, 1204, 1214, 1396, 
1442, 1484, 1552, 1980, 2140, 2322, 2353, 2398, 2487, 2633, 3041, 
3084, 3104, 3164

Alfalfa or Lucerne / Lucern (Medicago sativa)–Other Uses for 
Human Food or Drink, Including Tea, Flour, Tablets, and Leaf 
Protein Concentrate (LPC). See Also Alfalfa Sprouts 2353, 2487

Alkaline food, ash, reaction, or balance in diet and health. See 
Nutrition–Acid-Base Balance

Allergies. See Nutrition–Allergens

Allied Mills, Inc. (Formed 6 Aug. 1929) by the Merger of American 
Milling Co. (Peoria, Illinois) and McMillen Feed Co. Maker of 
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Wayne Feeds 1899, 1928, 2360, 2365, 2451, 2518, 3015, 3084, 
3129, 3246

All-India Research Project on Soyabean (ICAR). See Asia, South–
India. Work of the Indian Council of Agricultural Research (ICAR)

Allis-Chalmers Manufacturing Co. (Milwaukee, Wisconsin). Made 
Farm Equipment (Tractors, Combines) and Soybean Processing 
Equipment (Driers, Rolling and Flaking Mills, Solvent Extraction 
Units) 3245, 3246

Almond Butter or Almond Paste 557, 759, 1156, 1299, 1342, 1443, 
1523, 1623, 1668, 1979, 2206, 2209, 2227, 2429, 2701, 2879, 2919

Almond Milk and Cream. See also: Almonds Used to Flavor 
Soymilk, Rice Milk, etc.. 557, 800, 818, 901, 1150, 1228, 1293, 
1295, 1300, 1443, 1488, 1533, 1534, 1597, 1600, 1668, 1751, 1787, 
1979, 2022, 2027, 2037, 2141, 2193, 2584, 3067

Almond Oil 80, 223, 248, 318, 456, 519, 544, 546, 574, 576, 594, 
679, 680, 700, 728, 806, 873, 1118, 1186, 1300, 1302, 1445, 1484, 
1535, 1536, 1540, 2353, 2914, 2987

Almonds (Prunus dulcis syn. P. amygdalus)–Especially Origin and 
Early History of the Almond. Including Almond Bread, Almond 
Meal, and Almonds Seasoned with Soy Sauce / Tamari 32, 123, 
246, 261, 262, 354, 389, 427, 476, 493, 503, 529, 547, 554, 557, 
573, 578, 596, 642, 650, 656, 659, 665, 698, 728, 745, 754, 783, 
787, 790, 803, 871, 872, 894, 961, 1026, 1040, 1083, 1087, 1101, 
1155, 1156, 1166, 1214, 1215, 1239, 1242, 1298, 1317, 1318, 1347, 
1403, 1426, 1470, 1508, 1535, 1596, 1598, 1601, 1647, 1836, 2140, 
2206, 2320, 2353, 2458, 2579, 2702, 2770, 2846

Alternative medicine. See Medicine–Alternative

Aluminum in Soybeans and Soyfoods 1850, 2308

Aluminum in the Diet and Cooking Utensils–Problems. Soy Is Not 
Mentioned 1979, 2353, 2412, 2421, 2837, 3258

Amaranth, Grown for Grain / Seed (Amaranthus hypochondriacus, 
A. caudatus, and A. cruentus. Genus formerly spelled Amarantus) 
225, 2583

Amazake. See Rice Milk (Non-Dairy)–Amazake

American Lecithin Corp. (Incorporated 1930), American Lecithin 
Company (Re-incorporated 1934-35), and Joseph Eichberg, 
President of Both 2437, 2568, 2842, 2929, 2940, 2944, 2957, 3015, 
3070, 3147, 3166, 3259, 3317

American Milling Co. See Allied Mills, Inc.

American Soybean Association (ASA)–Activities in the United 
States and Canada, and General Information (Headquarters in 
St. Louis, Missouri. Established 3 Sept. 1920. Named National 
Soybean Growers’ Association until 1925) 1824, 2272, 2568, 2793, 
2837, 3021

American Soybean Association (ASA)–Funding and Fundraising 

Before Checkoff Program or 1971. Voluntary or from USDA (FAS 
or ARS) 3279

American Soybean Association (ASA)–Meetings / Conventions 
(Annual) and Meeting Sites 3027, 3128

American Soybean Association (ASA)–Members and Membership 
Statistics 3279

American Soybean Association (ASA)–State Soybean Associations 
and United Soybean Board–Activities Related to Food Uses of 
Soybeans / Soyfoods, or Soy Nutrition, in the United States (Not 
Including Soy Oil or Edible Oil Products) 2272, 2568, 2886, 2906, 
3128, 3279

American Soybean Association (ASA)–Strayer. See Strayer Family 
of Iowa

Amino Acids and Amino Acid Composition and Content. See also 
Nutrition–Protein Quality; Soy Sauce, HVP Type 565, 769, 774, 
803, 813, 822, 948, 1012, 1079, 1092, 1104, 1105, 1106, 1135, 
1164, 1169, 1183, 1184, 1187, 1189, 1248, 1283, 1295, 1303, 1307, 
1317, 1321, 1335, 1354, 1383, 1411, 1414, 1425, 1427, 1453, 1456, 
1498, 1505, 1524, 1551, 1566, 1572, 1581, 1612, 1634, 1647, 1669, 
1677, 1695, 1696, 1699, 1700, 1720, 1727, 1763, 1768, 1769, 1770, 
1796, 1810, 1862, 1879, 1884, 1886, 1902, 1910, 1922, 1925, 1947, 
1954, 1974, 1975, 1994, 2029, 2030, 2053, 2063, 2068, 2076, 2083, 
2091, 2095, 2100, 2132, 2136, 2142, 2156, 2198, 2206, 2240, 2271, 
2310, 2341, 2373, 2376, 2385, 2401, 2407, 2410, 2416, 2417, 2466, 
2468, 2471, 2475, 2477, 2493, 2494, 2499, 2500, 2504, 2524, 2554, 
2563, 2616, 2625, 2629, 2642, 2652, 2654, 2702, 2703, 2720, 2740, 
2741, 2751, 2752, 2788, 2790, 2799, 2817, 2845, 2867, 2885, 2893, 
2896, 2899, 2921, 2925, 2941, 2943, 2952, 2966, 2973, 2994, 2996, 
3009, 3019, 3021, 3023, 3024, 3031, 3037, 3055, 3075, 3091, 3105, 
3118, 3123, 3137, 3140, 3147, 3148, 3168, 3184, 3185, 3197, 3201, 
3203, 3205, 3209, 3213, 3214, 3229, 3232, 3235, 3239, 3249, 3250, 
3253, 3255, 3266, 3271, 3273, 3283, 3302, 3310, 3312, 3314, 3321, 
3333, 3334

Anatomy, soybean. See Soybean–Morphology, Structure, and 
Anatomy

Anderson International Corp. (Cleveland, Ohio). Manufacturer of 
Expellers for Soybean Crushing, Solvent Extraction Equipment, 
and Extrusion Cooking Equipment. Formerly V.D. Anderson Co. 
and Anderson IBEC 815, 816, 2238, 2372, 2773, 3245, 3246

Ang-kak. See Koji, Red Rice

Ang-kak or angkak. See Koji, Red Rice

Antinutritional Factors (General). See also: Allergens, Estrogens, 
Goitrogens, Hemagglutinins (Lectins), Trypsin / Protease Inhibitors. 
See also: Phytic Acid 3034, 3150, 3218

Antioxidants and Antioxidant / Antioxidative Activity (Especially 
in Soybeans and Soyfoods) 1671, 1691, 1948, 2009, 2134, 2272, 
2284, 2291, 2331, 2338, 2364, 2437, 2460, 2462, 2464, 2479, 2507, 
2529, 2541, 2706, 2732, 2745, 2748, 2773, 2815, 2839, 2861, 2862, 
2873, 2894, 2905, 2934, 2940, 3061, 3098, 3101, 3111, 3161, 3166, 
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3193, 3196, 3217, 3224, 3237, 3245, 3246, 3281, 3295, 3301, 3305, 
3323, 3329

Antivitamin Activity and Antivitamins (Substances in Raw 
Soybeans Which Can Destroy Vitamins A, B-12, D, E, and K) 2036, 
2323, 2543, 2664, 3104, 3106

Appliances. See Blender, Juicer

Aquaculture. See Fish or Crustaceans (e.g. Shrimp) Fed Soybean 
Meal Using Aquaculture or Mariculture

Archer Daniels Midland Co. (ADM) (Decatur, Illinois; 
Minneapolis, Minnesota until 1969) 2479, 2518, 2524, 2525, 2534, 
2568, 2593, 2662, 2740, 2741, 2886, 2943, 3015, 3037, 3046, 3129, 
3166, 3214, 3246, 3292

Argentina. See Latin America, South America–Argentina

Arlington Experimental Farm. See United States Department of 
Agriculture (USDA)–Arlington Experimental Farm

Asia, Central (General) 184, 1159

Asia, Central–Introduction of Soybeans to. Earliest document seen 
concerning soybeans in a certain Central Asian country 95, 96, 97

Asia, Central–Introduction of Soybeans to. Earliest document seen 
concerning the cultivation of soybeans in a certain Central Asian 
country 95, 96, 97

Asia, Central–Introduction of Soybeans to. This document contains 
the earliest date seen for soybeans in a certain Central Asian country 
95, 96, 97

Asia, Central–Introduction of Soybeans to. This document contains 
the earliest date seen for the cultivation of soybeans in a certain 
Central Asian country 95, 96, 97

Asia, Central–Turkistan / Turkestan. Its Western Part (Russian 
Turkestan or West Turkestan) late 1800s to 1924. Its Eastern Part 
(Chinese Turkestan, Kashgaria, or East Turkestan) 1700s to ca. 
1884, when it Became Sinkiang 1512, 2841

Asia, East–China–Chinese Restaurants Outside China, or Soy 
Ingredients Used in Chinese-Style Recipes, Food Products, or 
Dishes Outside China 1309, 1327, 1331, 1355, 1490, 1682, 1979, 
2027, 2140, 2153, 2347, 2478, 2924, 3067, 3069, 3086, 3282

Asia, East–China–Early Foreign Travelers in–Before 1850 50

Asia, East–China–English-Language Documents that Contain 
Cantonese Romanization, Transliteration, or Pronunciation 
of Numerous Soyfood Names. There Is No Standard Way of 
Romanizing Cantonese 945

Asia, East–China (People’s Republic of China; Zhonghua Renmin 
Gonghe Guo). See also Hong Kong, Manchuria, and Tibet 1, 2, 3, 4, 
5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 
26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 

47, 48, 49, 50, 51, 58, 59, 61, 62, 64, 67, 68, 69, 74, 75, 76, 78, 79, 
81, 82, 83, 85, 87, 90, 91, 93, 95, 96, 97, 102, 104, 106, 108, 111, 
113, 117, 118, 123, 124, 127, 132, 137, 138, 141, 143, 144, 148, 
149, 154, 155, 159, 164, 168, 169, 170, 171, 172, 173, 175, 178, 
180, 181, 182, 183, 184, 193, 200, 204, 209, 210, 211, 213, 214, 
218, 219, 220, 222, 223, 224, 225, 226, 230, 231, 232, 233, 244, 
245, 246, 248, 259, 268, 272, 273, 286, 299, 300, 303, 304, 311, 
313, 317, 318, 319, 320, 345, 350, 358, 361, 373, 387, 393, 413, 
422, 424, 426, 430, 439, 448, 455, 456, 468, 469, 474, 477, 486, 
487, 489, 518, 520, 521, 525, 526, 533, 536, 540, 544, 561, 568, 
571, 574, 579, 588, 600, 603, 604, 607, 608, 613, 623, 625, 627, 
633, 635, 636, 638, 676, 693, 694, 696, 697, 700, 712, 716, 717, 
729, 731, 732, 738, 739, 750, 763, 777, 785, 786, 791, 801, 811, 
817, 832, 834, 836, 839, 842, 845, 847, 848, 852, 854, 862, 879, 
884, 888, 892, 900, 905, 915, 923, 930, 933, 945, 946, 947, 954, 
959, 962, 969, 973, 974, 978, 987, 988, 991, 995, 1001, 1003, 1006, 
1011, 1016, 1035, 1036, 1037, 1038, 1039, 1047, 1051, 1067, 1071, 
1078, 1081, 1108, 1123, 1139, 1154, 1159, 1168, 1182, 1185, 1200, 
1203, 1226, 1235, 1237, 1242, 1261, 1264, 1266, 1275, 1285, 1295, 
1296, 1300, 1311, 1320, 1343, 1349, 1362, 1408, 1415, 1433, 1440, 
1443, 1450, 1454, 1459, 1469, 1470, 1486, 1489, 1493, 1494, 1501, 
1508, 1512, 1526, 1537, 1548, 1549, 1557, 1561, 1562, 1569, 1576, 
1577, 1590, 1591, 1596, 1599, 1606, 1637, 1646, 1670, 1694, 1697, 
1702, 1704, 1707, 1713, 1714, 1715, 1720, 1735, 1742, 1751, 1752, 
1755, 1758, 1764, 1789, 1793, 1795, 1799, 1805, 1807, 1813, 1815, 
1823, 1824, 1847, 1848, 1849, 1850, 1870, 1884, 1891, 1903, 1904, 
1920, 1951, 1955, 1958, 1963, 1965, 1966, 1980, 1981, 1988, 1998, 
2005, 2007, 2016, 2022, 2025, 2032, 2051, 2059, 2060, 2062, 2066, 
2068, 2081, 2085, 2087, 2093, 2114, 2115, 2120, 2126, 2129, 2148, 
2158, 2179, 2193, 2215, 2220, 2234, 2235, 2237, 2242, 2251, 2253, 
2263, 2278, 2282, 2314, 2326, 2329, 2333, 2359, 2365, 2369, 2386, 
2393, 2394, 2413, 2422, 2423, 2438, 2439, 2444, 2459, 2461, 2463, 
2469, 2477, 2478, 2509, 2533, 2557, 2568, 2571, 2575, 2578, 2579, 
2600, 2601, 2615, 2642, 2654, 2665, 2674, 2679, 2680, 2685, 2686, 
2716, 2722, 2728, 2729, 2731, 2749, 2755, 2773, 2790, 2798, 2812, 
2819, 2820, 2824, 2829, 2836, 2841, 2844, 2883, 2889, 2923, 2932, 
2933, 2945, 2967, 3025, 3060, 3086, 3103, 3121, 3194, 3198, 3205, 
3206, 3208, 3233, 3245, 3246, 3249, 3251, 3268, 3269, 3332

Asia, East–China–Shennong / Shên Nung / Shen Nung–The 
Heavenly Husbandman and Mythical Early Emperor of China 4, 5, 
6, 7, 31, 64, 82, 83, 224, 225, 226, 358, 520, 521, 1349, 1415, 1501, 
1512, 1714, 1920, 2491, 2680, 2847, 3041

Asia, East–China–Soybean Production, Area and Stocks–Statistics, 
Trends, and Analyses 954, 1548, 1590, 1591, 1618, 1920, 1980, 
2674, 2679

Asia, East–Chinese overseas. See Chinese Overseas, Especially 
Work with Soy (Including Chinese from Taiwan, Hong Kong, 
Singapore, etc.)

Asia, East (General) 39, 740, 987, 1161, 1174, 1175, 1202, 1246, 
1315, 1423, 1471, 1764, 1904, 2264, 2727, 2768, 2980, 3036

Asia, East–Hong Kong Special Administrative Region (SAR) 
(British Colony until 1 July 1997, then returned to China) 85, 91, 
843, 1023, 1042, 1044, 1651, 1988, 2843, 2856, 2859

Asia, East–Introduction of Soybeans to. Earliest document seen 
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concerning soybeans in a certain East Asian country 95, 96, 97

Asia, East–Introduction of Soybeans to. Earliest document seen 
concerning the cultivation of soybeans in a certain East Asian 
country 95, 96, 97

Asia, East–Introduction of Soybeans to or Dissemination of 
Soybeans from. Other or general information and leads concerning 
East Asia 15, 113

Asia, East–Introduction of Soybeans to. This document contains the 
earliest date seen for soybeans in a certain East Asian country 95, 
96, 97

Asia, East–Introduction of Soybeans to. This document contains the 
earliest date seen for the cultivation of soybeans in a certain East 
Asian country 95, 96, 97

Asia, East–Japan (Nihon or Nippon) 15, 43, 44, 46, 57, 60, 66, 67, 
78, 81, 85, 89, 92, 94, 95, 96, 97, 101, 102, 105, 113, 119, 120, 122, 
123, 124, 125, 126, 128, 129, 134, 135, 139, 142, 144, 147, 154, 
161, 164, 168, 169, 172, 187, 190, 195, 197, 199, 200, 201, 210, 
211, 212, 213, 218, 219, 224, 226, 241, 244, 247, 248, 249, 251, 
252, 253, 254, 255, 257, 258, 260, 266, 269, 272, 273, 275, 276, 
282, 283, 286, 288, 290, 293, 294, 295, 296, 304, 305, 310, 316, 
319, 320, 326, 332, 335, 339, 341, 345, 351, 353, 354, 358, 361, 
369, 379, 384, 386, 388, 389, 391, 396, 399, 422, 427, 432, 441, 
442, 446, 447, 448, 452, 455, 456, 458, 459, 460, 461, 468, 471, 
472, 474, 475, 476, 477, 486, 491, 496, 498, 501, 502, 507, 509, 
510, 515, 516, 517, 518, 522, 524, 531, 532, 533, 536, 540, 552, 
563, 564, 565, 566, 567, 570, 571, 587, 588, 595, 604, 605, 608, 
611, 613, 619, 623, 625, 627, 628, 630, 633, 636, 638, 643, 645, 
646, 648, 653, 657, 667, 675, 688, 691, 694, 696, 697, 701, 707, 
709, 710, 712, 714, 716, 717, 721, 723, 729, 730, 731, 732, 733, 
734, 738, 741, 742, 746, 753, 755, 765, 769, 783, 786, 791, 793, 
795, 798, 799, 802, 812, 820, 821, 822, 823, 825, 832, 838, 839, 
840, 842, 843, 844, 845, 846, 847, 852, 854, 855, 858, 859, 861, 
862, 863, 873, 876, 879, 882, 885, 889, 892, 900, 905, 915, 916, 
922, 930, 932, 933, 937, 939, 946, 954, 956, 962, 964, 978, 984, 
985, 987, 991, 997, 998, 1006, 1012, 1018, 1023, 1025, 1032, 1033, 
1035, 1042, 1045, 1047, 1048, 1053, 1067, 1068, 1070, 1074, 1081, 
1083, 1089, 1098, 1100, 1104, 1105, 1106, 1121, 1123, 1134, 1136, 
1138, 1139, 1145, 1149, 1159, 1160, 1164, 1168, 1170, 1175, 1184, 
1185, 1191, 1196, 1201, 1208, 1226, 1228, 1229, 1230, 1231, 1240, 
1258, 1259, 1261, 1267, 1275, 1282, 1283, 1284, 1289, 1293, 1295, 
1296, 1300, 1311, 1316, 1330, 1343, 1345, 1350, 1362, 1373, 1381, 
1387, 1391, 1392, 1400, 1407, 1415, 1418, 1420, 1421, 1428, 1436, 
1439, 1440, 1450, 1454, 1470, 1476, 1477, 1482, 1488, 1493, 1494, 
1498, 1502, 1508, 1511, 1512, 1515, 1520, 1530, 1532, 1544, 1548, 
1556, 1557, 1559, 1560, 1561, 1562, 1564, 1566, 1569, 1571, 1581, 
1590, 1591, 1592, 1596, 1598, 1599, 1604, 1607, 1618, 1632, 1637, 
1646, 1651, 1676, 1677, 1678, 1682, 1688, 1695, 1696, 1699, 1700, 
1714, 1720, 1725, 1726, 1727, 1733, 1751, 1752, 1755, 1756, 1758, 
1759, 1766, 1768, 1769, 1770, 1772, 1775, 1779, 1784, 1793, 1802, 
1809, 1810, 1821, 1824, 1831, 1834, 1861, 1862, 1865, 1877, 1878, 
1884, 1904, 1906, 1907, 1910, 1911, 1912, 1913, 1915, 1916, 1917, 
1920, 1938, 1946, 1947, 1949, 1951, 1953, 1957, 1959, 1967, 1970, 
1971, 1974, 1975, 1981, 1993, 1995, 1996, 1997, 2002, 2005, 2012, 
2013, 2015, 2029, 2030, 2036, 2040, 2043, 2046, 2055, 2056, 2061, 
2076, 2082, 2086, 2089, 2102, 2103, 2107, 2113, 2115, 2117, 2121, 

2122, 2123, 2126, 2144, 2148, 2150, 2151, 2152, 2155, 2158, 2174, 
2176, 2178, 2180, 2181, 2185, 2186, 2187, 2188, 2192, 2195, 2196, 
2197, 2199, 2200, 2201, 2202, 2203, 2210, 2215, 2226, 2235, 2239, 
2240, 2249, 2250, 2268, 2269, 2275, 2278, 2286, 2292, 2293, 2294, 
2295, 2296, 2299, 2300, 2301, 2302, 2303, 2314, 2327, 2340, 2341, 
2348, 2372, 2376, 2382, 2383, 2385, 2392, 2394, 2399, 2400, 2410, 
2413, 2466, 2480, 2482, 2493, 2494, 2497, 2499, 2512, 2532, 2539, 
2540, 2545, 2554, 2555, 2559, 2560, 2571, 2575, 2576, 2603, 2604, 
2605, 2613, 2615, 2622, 2645, 2646, 2647, 2648, 2649, 2650, 2654, 
2674, 2679, 2680, 2685, 2686, 2693, 2703, 2707, 2708, 2718, 2719, 
2720, 2732, 2734, 2744, 2749, 2761, 2762, 2764, 2766, 2785, 2786, 
2788, 2791, 2799, 2805, 2822, 2823, 2827, 2828, 2830, 2832, 2835, 
2841, 2842, 2843, 2844, 2852, 2894, 2911, 3012, 3204, 3249, 3273, 
3299, 3306, 3325

Asia, East–Japan–Soybean Production, Area and Stocks–Statistics, 
Trends, and Analyses 282, 472, 474, 588, 729, 863, 946, 1548, 
1590, 1591, 1599, 1920, 2674

Asia, East–Japanese overseas. See Japanese Overseas, Especially 
Work with Soy

Asia, East–Korea (North and South; Formerly Also Spelled Corea 
and Called “Chosen” by the Japanese [1907-1945]) 7, 224, 226, 
345, 474, 716, 717, 732, 863, 873, 900, 915, 978, 987, 988, 1226, 
1229, 1230, 1231, 1362, 1440, 1476, 1477, 1493, 1494, 1512, 1548, 
1562, 1565, 1569, 1590, 1591, 1596, 1599, 1620, 1637, 1646, 1678, 
1720, 1755, 1824, 1872, 1956, 2005, 2076, 2115, 2121, 2215, 2228, 
2314, 2372, 2386, 2404, 2499, 2674, 2678, 2679, 2685, 2734, 2788, 
2841, 2980, 3107, 3117, 3245

Asia, East–Korea–Soybean Production, Area and Stocks–Statistics, 
Trends, and Analyses 1590, 1591, 1599, 2674

Asia, East–Macao / Macau (Portuguese Colony, then Overseas 
Territory. Returned to China in 1999) 50, 1078

Asia, East–Manchuria. See South Manchuria Railway and the South 
Manchuria Railway Company (Minami Manshu Tetsudo K.K.)

Asia, East–Manchuria (Called Manchoukuo or Manchukuo by 
Japanese 1932-45; The Provinces of Heilongjiang [Heilungkiang], 
Jilin [Kirin], and Liaoning Were Called Northeast China after 1950) 
83, 85, 127, 161, 183, 218, 224, 226, 259, 272, 594, 626, 677, 687, 
693, 697, 712, 716, 717, 729, 817, 832, 836, 838, 839, 840, 843, 
844, 845, 846, 847, 852, 854, 855, 857, 862, 863, 865, 866, 873, 
879, 880, 892, 904, 905, 907, 909, 915, 923, 930, 934, 943, 945, 
946, 947, 954, 955, 956, 959, 970, 973, 978, 979, 986, 987, 988, 
989, 995, 997, 1013, 1023, 1031, 1033, 1035, 1042, 1076, 1081, 
1089, 1098, 1113, 1115, 1131, 1147, 1148, 1157, 1159, 1172, 1179, 
1182, 1191, 1193, 1201, 1208, 1226, 1229, 1230, 1231, 1240, 1294, 
1295, 1311, 1319, 1320, 1329, 1343, 1345, 1362, 1384, 1401, 1435, 
1440, 1445, 1450, 1476, 1477, 1482, 1493, 1494, 1500, 1512, 1548, 
1555, 1557, 1562, 1565, 1566, 1569, 1590, 1591, 1599, 1618, 1646, 
1682, 1714, 1715, 1720, 1735, 1743, 1756, 1758, 1785, 1810, 1818, 
1821, 1824, 1847, 1870, 1872, 1877, 1885, 1910, 1911, 1912, 1913, 
1915, 1916, 1919, 1920, 1921, 1959, 1970, 1981, 1988, 2005, 2012, 
2013, 2081, 2091, 2103, 2114, 2115, 2158, 2161, 2183, 2187, 2200, 
2215, 2224, 2247, 2252, 2266, 2314, 2327, 2354, 2372, 2409, 2413, 
2440, 2480, 2507, 2508, 2509, 2510, 2512, 2532, 2615, 2674, 2678, 
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2679, 2680, 2685, 2773, 2788, 2805, 2830, 2840, 2841, 2854, 2961, 
2980, 3041, 3060, 3117, 3245, 3246, 3337, 3340

Asia, East–Manchuria–Soybean Production, Area and Stocks–
Statistics, Trends, and Analyses 857, 862, 1440, 1548, 1566, 1590, 
1591, 1599, 1618, 1920, 2005, 2615, 2674, 2679

Asia, East–Mongolia (Mongol Uls; Outer and Inner Mongolia 
Before 1911; Mongolian People’s Republic until 1992) 24, 95, 96, 
97, 101, 102, 105, 107, 113, 144, 161, 168, 224, 226, 832, 904, 
1023, 1042, 1067, 1435

Asia, East–Soybean Production, Area and Stocks–Statistics, Trends, 
and Analyses 2674

Asia, East–Taiwan (Republic of China. Widely called by its 
Portuguese name, Formosa, from the 1870s until about 1945) 854, 
873, 987, 1493, 1548, 1590, 1591, 1824, 2215, 2314, 2685, 2841, 
2911

Asia, East–Taiwan–Soybean Production, Area and Stocks–
Statistics, Trends, and Analyses 1590, 1591

Asia, East–Tibet (Conquered by China in 1950; Also called Thibet 
or, in Chinese, Sitsang) and Tibetans Outside Tibet 224, 226, 1537

Asia (General, Including East, Southeast, South, Middle East, and 
Central) 2841

Asia, Middle East–Afghanistan, Islamic State of 1512

Asia, Middle East–Introduction of Soy Products to. Earliest 
document seen concerning soybean products in a certain Middle 
Eastern country. Soybeans as such have not yet been reported by 
that date in this country 862

Asia, Middle East–Introduction of Soy Products to. This document 
contains the earliest date seen for soybean products in a certain 
Middle Eastern country. Soybeans as such had not yet been reported 
by that date in this country 862

Asia, Middle East–Introduction of Soybeans to. Earliest document 
seen concerning soybeans in a certain Middle Eastern country 1618, 
2651

Asia, Middle East–Introduction of Soybeans to. Earliest document 
seen concerning the cultivation of soybeans in a certain Middle 
Eastern country 2651

Asia, Middle East–Introduction of Soybeans to. This document 
contains the earliest date seen for soybeans in a certain Middle 
Eastern country 1618, 2651

Asia, Middle East–Introduction of Soybeans to. This document 
contains the earliest date seen for the cultivation of soybeans in a 
certain Middle Eastern country 2651

Asia, Middle East–Iran, Islamic Republic of (Jomhori-e-Islami-e-
Irân; Persia before 1935) 129, 184, 263, 1618, 2841

Asia, Middle East–Iraq (al Jumhouriya al ‘Iraqia) 1596, 1598

Asia, Middle East–Lebanon (al-Jumhouriya al-Lubnaniya) 2651

Asia, Middle East–Turkey (Including Anatolia or Asia Minor) 862, 
1600, 1618, 2138, 2208, 2919

Asia, South–Bangladesh, People’s Republic of (East Bengal [See 
India] from 1700s-1947, and East Pakistan [See Pakistan] from 
1947-1971) 1788, 2207, 2433, 2609

Asia, South–Bhutan, Kingdom of 832

Asia, South–India (Bharat, Including Sikkim, and Andaman and 
Nicobar Islands) 57, 67, 70, 72, 73, 80, 84, 85, 86, 88, 101, 102, 
111, 122, 123, 136, 144, 168, 177, 184, 193, 200, 209, 210, 219, 
247, 272, 275, 286, 303, 304, 319, 346, 355, 399, 421, 446, 448, 
475, 486, 541, 544, 557, 574, 588, 623, 625, 649, 700, 723, 744, 
832, 842, 843, 844, 847, 854, 855, 888, 892, 901, 904, 905, 931, 
933, 943, 946, 956, 987, 1023, 1035, 1039, 1042, 1049, 1067, 1074, 
1088, 1107, 1159, 1240, 1275, 1295, 1320, 1328, 1365, 1381, 1469, 
1491, 1512, 1548, 1562, 1566, 1577, 1599, 1600, 1788, 2026, 2090, 
2173, 2207, 2215, 2225, 2314, 2371, 2373, 2387, 2388, 2390, 2395, 
2409, 2413, 2431, 2432, 2433, 2465, 2480, 2486, 2508, 2510, 2515, 
2568, 2571, 2583, 2587, 2608, 2609, 2614, 2651, 2652, 2663, 2679, 
2680, 2685, 2765, 2776, 2841, 2900, 2959, 2965, 3005, 3023, 3035, 
3048, 3097, 3187, 3218, 3225, 3248, 3275, 3283

Asia, South–India, Northeast / North-East. The Contiguous Seven 
Sister States and Sikkim–Which are Ethnically Distinct. The States 
are Arunachal Pradesh, Assam, Manipur, Meghalaya, Mizoram, 
Nagaland, and Tripura 286, 399, 723, 832, 854, 1023, 1107, 1788, 
2841, 3097

Asia, South–India. Work of the Indian Council of Agricultural 
Research (ICAR), the All-India Research Project on Soyabean 
(ICAR, Uttar Pradesh), and the National Research Centre for 
Soybean (ICAR, Madhya Pradesh)–with Soyabeans in India 2776

Asia, South (Indian Subcontinent) 456

Asia, South–Introduction of Soybeans to. Earliest document seen 
concerning soybeans in a certain South Asian country 80

Asia, South–Introduction of Soybeans to. Earliest document seen 
concerning soybeans or soyfoods in connection with (but not yet in) 
a certain Southeast Asian country 832

Asia, South–Introduction of Soybeans to. Earliest document seen 
concerning the cultivation of soybeans in a certain South Asian 
country 1107, 2609

Asia, South–Introduction of Soybeans to or Dissemination of 
Soybeans from. Other or general information and leads concerning 
South Asia 723

Asia, South–Introduction of Soybeans to. This document contains 
the earliest date seen for soybeans in a certain South Asian country 
80, 3097
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Asia, South–Introduction of Soybeans to. This document contains 
the earliest date seen for the cultivation of soybeans in a certain 
South Asian country 2609, 3097

Asia, South–Nepal, Kingdom of 399, 832, 892, 1107

Asia, South–Pakistan, Islamic Republic of (Part of British India 
until 1947. Divided into West Pakistan and East Pakistan 1947-
1971, when East Pakistan Became Independent as Bangladesh) 80, 
286, 723, 832, 904, 943, 1023, 1042, 2409, 3097, 3248

Asia, South–Sri Lanka, Democratic Socialist Republic of (Ceylon 
before 22 May 1972. Serendib was the ancient Arabic name) 200, 
272, 303, 892, 1042, 1098, 1824, 2651, 2685, 2691, 2702, 2841, 
3275

Asia, Southeast–Cambodia, Kingdom of (Kampuchea from 1979 
to the 1980s; Also Khmer Republic) 778, 779, 780, 782, 786, 892, 
901, 915, 987, 1073, 1294, 1345, 1394, 1512, 2508, 2510, 2841

Asia, Southeast (General) 384, 570, 599, 842, 843, 855, 946, 962, 
1275, 1311, 1328, 2768

Asia, Southeast–Indonesia (Netherland(s) Indies, Netherlands East 
Indies, or Dutch East Indies before 1945) (Including Islands of 
Java, Borneo, Celebes, Lesser Sunda, Moluccas, New Guinea [West 
Irian], and Sumatra) 57, 93, 95, 106, 144, 165, 168, 169, 206, 215, 
248, 272, 273, 304, 324, 361, 389, 420, 450, 456, 469, 470, 471, 
479, 486, 515, 518, 533, 604, 608, 622, 628, 629, 633, 637, 643, 
644, 645, 666, 670, 682, 690, 705, 723, 756, 814, 832, 835, 847, 
903, 915, 985, 987, 1040, 1047, 1067, 1071, 1074, 1098, 1261, 
1348, 1365, 1440, 1493, 1512, 1548, 1593, 1599, 1618, 1643, 1644, 
1646, 1711, 1720, 1790, 1824, 1872, 1884, 1920, 1976, 2070, 2139, 
2215, 2372, 2386, 2413, 2427, 2463, 2651, 2674, 2676, 2678, 2679, 
2685, 2768, 2979, 2980, 3057, 3245

Asia, Southeast–Indonesia–Soybean Production, Area and Stocks–
Statistics, Trends, and Analyses 1590, 1591, 1599, 1920, 2679

Asia, Southeast–Introduction of Soybeans to. Earliest document 
seen concerning the cultivation of soybeans in a certain Southeast 
Asian country 987

Asia, Southeast–Introduction of Soybeans to. This document 
contains the earliest date seen for soybeans in a certain Southeast 
Asian country 782

Asia, Southeast–Introduction of Soybeans to. This document 
contains the earliest date seen for the cultivation of soybeans in a 
certain Southeast Asian country 987

Asia, Southeast–Laos 1067, 1081, 1294, 1345, 1512, 2945

Asia, Southeast–Malaysia, Federation of (Including East Malaysia 
Composed of Sarawak and Sabah. British Borneo or North Borneo 
from about 1881 to 1963). Federation of Malaya before 1963 144, 
272, 303, 420, 486, 637, 862, 892, 1365, 1512, 1548, 1644, 2413, 
2463, 2651, 2841, 2910, 3041

Asia, Southeast–Myanmar / Burma. Offi cially Union of Myanmar 

286, 399, 723, 832, 892, 904, 943, 1023, 1042, 1098, 1450, 1548, 
2090, 2841, 2980, 3097

Asia, Southeast–Philippines, Republic of the 155, 272, 1044, 1078, 
1131, 1188, 1200, 1263, 1512, 1538, 1548, 1599, 1675, 1704, 1732, 
1787, 1848, 1849, 1850, 1884, 2069, 2079, 2278, 2413, 2537, 2661, 
2758, 2778, 2841, 2876, 2902, 2953, 2959

Asia, Southeast–Singapore (Part of the Straits Settlements [British] 
from 1826 to 1946) 862, 1824, 1884, 1988, 2413, 2651, 2841

Asia, Southeast–Soybean Production, Area and Stocks–Statistics, 
Trends, and Analyses 2069, 2079

Asia, Southeast–Thailand, Kingdom of (Siam before 1939) 272, 
1074, 1596, 2413, 2841

Asia, Southeast–Vietnam / Viet Nam, Socialist Republic of 
(North and South) (Divided by French into Tonkin, Annam, and 
Cochinchine from 1887-1945) 168, 183, 272, 303, 450, 455, 515, 
571, 613, 692, 720, 723, 739, 749, 775, 778, 779, 780, 782, 786, 
807, 835, 860, 868, 892, 901, 915, 947, 987, 996, 1051, 1067, 1081, 
1151, 1294, 1345, 1394, 1503, 1512, 1548, 1590, 1591, 2097, 2281, 
2496, 2672, 2685, 2841, 2945, 3057

Asia, Transcaucasia (Presently Armenia, Azerbaijan, and Georgia. 
Formerly Transcaucasian Soviet Republics from about 1917 to Dec. 
1991) 95, 96, 97, 113, 144

Asparagus bean. See Yard-Long Bean or Asparagus Bean

Aspergillus oryzae. See Koji, Miso, or Soy Sauce

Australasia. See Oceania

Australia. See Oceania–Australia

Azuki Bean–Etymology of These Terms and Their Cognates/
Relatives in Various Languages 4, 7, 15, 89, 147, 195, 454

Azuki Bean. Vigna angularis (Willd.) Ohwi & H. Ohashi. Also 
called Adzuki, Aduki, Adsuki, Adzinki, Red Bean, Chinese Red 
Bean, Red Mung Bean, Small Red Bean. Japanese–Kintoki, 
Komame, Shôzu. Chinese–Xiaodou, Chixiaodou, Hsiao Tou [Small 
Bean], Ch’ih Hsiao Tou [Red Small Bean]. Former scientifi c names: 
Phaseolus radiatus (L.), Dolichos angularis (Willd.), Phaseolus 
angularis (Willd.) Wight, or Azukia angularis (Willd.) Ohwi 1, 4, 
5, 6, 7, 8, 15, 18, 23, 27, 31, 32, 33, 34, 35, 37, 38, 39, 41, 48, 89, 
147, 195, 199, 220, 252, 272, 273, 283, 297, 358, 386, 432, 442, 
444, 446, 448, 454, 455, 464, 472, 473, 474, 482, 501, 511, 522, 
535, 549, 562, 595, 600, 605, 613, 668, 693, 720, 729, 783, 786, 
822, 877, 882, 964, 988, 1032, 1040, 1088, 1101, 1136, 1138, 1149, 
1264, 1266, 1349, 1362, 1373, 1394, 1396, 1459, 1477, 1525, 1548, 
1549, 1606, 1634, 1647, 1735, 1787, 1802, 1815, 1824, 1870, 1922, 
1980, 2095, 2146, 2207, 2575, 2587, 3204

Bacon or bacon bits, meatless. See Meat Alternatives–Meatless 
Bacon, Ham, Chorizo and Other Pork-related Products

Bacteria causing toxicity. See Toxins and Toxicity in Foods and 
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Feeds–Microorganisms, Especially Bacteria, and that Cause Food 
Poisoning

Bacteria in intestines–benefi cial. See Intestinal Flora / Bacteria

Baker, Bill (1873-1942). Health Foods Pioneer, Famous Baker, 
Ojai, California 1797, 1845, 1846, 1936, 2353, 2581, 2590, 2701, 
2879, 3001, 3042, 3045, 3093, 3308

Bambarra groundnuts (Voandzeia subterranea). Also spelled 
Bambara 273, 286, 455, 477, 613, 644, 1126, 1240, 1253, 1356, 
1394, 1534, 1981, 3299

Barges used to transport soybeans. See Transportation of Soybeans 
or Soy Products to Market by Water Using Barges, Junks, etc

Bars–Energy Bars or Nutrition Bars Made with Soy (Not Including 
Frozen Dessert Bars) 2704, 2877, 2878

Battle Creek Food Co. See Kellogg, John Harvey (M.D.)

Bean curd. See Tofu

Bean curd skin. See Yuba

Bean curd sticks, dried. See Yuba–Dried Yuba Sticks

Bean paste. See Miso

Beef alternatives. See Meat Alternatives–Beef Alternatives, 
Including Beef Jerky, etc. See also Meatless Burgers

Bees, Honeybees (Apis mellifera), and Apiculture–Making Honey 
from Nectar in Soybean Flowers and Pollinating the Flowers 598, 
1107, 2108

Bees, Honeybees (Apis mellifera), and Apiculture–Soy Flour Fed in 
Pollen Substitutes or Supplements 561, 2211, 2449, 3095

Benni, Benne, Benniseed. See Sesame Seed

Benzene / Benzine / Benzol solvents for extraction. See Solvents

Berczeller, Laszlo (1890-1955) 1470, 1471, 1473, 1508, 1509, 
1510, 1570, 1574, 1588, 1589, 1618, 1715, 1718, 1721, 1724, 1737, 
1739, 1741, 1743, 1754, 1758, 1762, 1776, 1794, 1812, 1826, 1830, 
1837, 1838, 1843, 1844, 1854, 1886, 1902, 1920, 1937, 1948, 1983, 
1984, 1985, 1986, 2022, 2024, 2048, 2070, 2099, 2109, 2110, 2112, 
2126, 2128, 2184, 2189, 2248, 2287, 2372, 2449, 2568, 2625, 2654, 
2713, 2745, 2749, 2844, 2896, 2915, 2950, 2963, 2989, 3005, 3134, 
3290

Bible Christian Church in England and the USA, Including Rev. 
William Cowherd (1763-1816), Joseph Brotherton (1783-1857), 
William Harvey (1787-1870), Martha Harvey (1783-1861), and 
James Simpson (1812-1859)–all of Salford, England; and Rev. 
William Metcalfe (1788-1862) and Rev. Henry S. Clubb (1827-
1921) of Philadelphia, Pennsylvania 557

Bibliographies and / or Reviews of the Literature (Contains More 

Than 50 References or Citations) 168, 169, 170, 171, 706, 892, 
1067, 1133, 1159, 1192, 1295, 1296, 1333, 1335, 1340, 1364, 1381, 
1385, 1539, 1548, 1599, 1600, 1602, 1622, 1646, 1647, 1654, 1735, 
1744, 1785, 1802, 1838, 1841, 1844, 1920, 1921, 2098, 2108, 2116, 
2121, 2137, 2138, 2208, 2311, 2372, 2496, 2499, 2624, 2679, 2680, 
2684, 2685, 2710, 2749, 2753, 2773, 2840, 2841, 2842, 2843, 2844, 
2869, 2916, 2980, 2982, 3002, 3061, 3095, 3107, 3131, 3174, 3188, 
3210, 3245, 3246, 3253, 3285

Biloxi soybean variety. See Soybean Varieties USA–Biloxi

Binder for Sand Foundry Cores / Core Oil–Industrial Uses of Soy 
Oil as a Drying Oil 1632, 2094, 2115, 2272, 2352, 2464, 2491, 
2505, 2519, 2528, 2534, 2740, 2741, 2773, 2844, 2928

Biographies, Biographical Sketches, and Autobiographies–See also: 
Obituaries 269, 869, 991, 1083, 1824, 2080, 2633

Black Gram or Urd. Vigna mungo. Formerly Phaseolus mungo 80, 
177, 2090

Black soybeans. See Soybean Seeds–Black, Soybean Seeds–Black 
in Color, Soybean Seeds–Black in Color–Etymology

Black-eyed pea. See Cowpea–Vigna unguiculata

Blender, Electric (Kitchen Appliance)–Including Liquefi er, 
Liquidizer, Liquifi er, Osterizer, Waring Blender, Waring Blendor, 
Waring Mixer, Whiz-Mix, Vitamix–Early Records Only 2879, 
2919, 3337

Bongkrek poisoning. See Toxins and Toxicity in Foods and Feeds–
Bongkrek Poisoning Factors

Books containing early formulas for basic food ingredients. See 
Cookery Books

Borden, Inc. (Columbus, Ohio; New York City, New York; 
Waterloo, Iowa; Elgin and Kankakee, Illinois) 3015, 3185, 3211

Botany–Soybean 20, 21, 31, 32, 34, 45, 52, 57, 83, 168, 224, 226, 
244, 271, 272, 608, 723, 756, 892, 1033, 1067, 1102, 1304, 1348, 
1423, 1548, 1549, 1789, 1920, 1987, 2056, 2072, 2564, 2571, 2575, 
2651, 2672, 2678, 2679, 2680, 2768, 2777, 2841, 2980, 3340

Bowen, Samuel (1732-1777)–He Introduced the Soybean to North 
America in 1765. See also: (1) His Ancestors and Descendants. (2) 
James Flint 50

Boyer, Robert. See Ford, Henry

Bragg, Paul Chappius (1895-1975) Author and Health Foods 
Advocate 1979, 2412, 3056

Bran, soy. See Fiber, Soy

Brassica napus. See Rapeseed

Brazil. See Latin America, South America–Brazil
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Breeding of soybeans. See Variety Development and Breeding

Breeding of Soybeans and Classical Genetics 1481, 1493, 1494, 
1548, 1609, 1683, 1767, 1982, 2000, 2108, 2316, 2467, 2480, 2508, 
2509, 2510, 2980, 3097

Brew fl akes, soybean. See Soy Flour or Flakes–Use in Brewing

Briggs, George M. (1884-1970, Univ. of Wisconsin) 2756, 2812

British Columbia. See Canadian Provinces and Territories–British 
Columbia

Broad Bean. Vicia faba L., formerly Faba vulgaris, Mönch. 
Also called Faba Bean, Fava Bean, Double Bean, Horse Bean, 
Horsebean. Chinese–Candou (“silkworm bean”). Japanese–
Soramame. German–Ackerbohne, Saubohne or Buschbohne. 
French–Grosse Fève, Fève de Marais, Féverole, Faverole, Gourgane 
18, 82, 89, 122, 129, 130, 136, 139, 140, 144, 173, 177, 184, 195, 
358, 407, 436, 437, 454, 593, 595, 615, 681, 685, 696, 744, 754, 
876, 959, 1019, 1138, 1318, 1349, 1396, 1647, 1735, 1980, 2820

Brown rice. See Rice, Brown

Brown soybeans. See Soybean Seeds–Brown

Buckeye Cotton Oil Co. See Procter & Gamble Co.

Building materials. See Adhesives or Glues for Plywood, Other 
Woods, Wallpaper, or Building Materials

Burgers, meatless. See Meat Alternatives–Meatless Burgers and 
Patties

Burke, Armand. See Soya Corporation of America and Dr. Armand 
Burke

Burlison, William Leonidas (1882-1958, Univ. of Illinois) 764, 
1808, 1899, 2094, 2114, 2115, 2491, 2519, 2535

Burma. See Asia, Southeast–Myanmar

Butter made from nuts or seeds. See Nut Butters

Butter-beans. See Lima Bean

Cajanus cajan. See Pigeon Pea, Pigeonpea or Red Gram

Cake or meal, soybean. See Soybean Meal

Calcium Availability, Absorption, and Content of Soybeans, and 
Soybean Foods and Feeds 171, 311, 317, 329, 335, 364, 365, 405, 
425, 464, 482, 511, 516, 627, 630, 645, 694, 698, 701, 706, 731, 
738, 741, 742, 745, 766, 812, 945, 1006, 1062, 1063, 1064, 1114, 
1145, 1381, 1702, 1756, 1793, 1823, 1850, 1875, 1883, 2059, 2081, 
2085, 2111, 2175, 2393, 2623, 2731, 2750, 2763, 2798, 2834, 2859, 
3115

Calf, Lamb, or Pig Milk Replacer
 Replacers 1493, 1494

California. See United States–States–California

Canada 396, 615, 685, 696, 706, 842, 862, 863, 1030, 1158, 1177, 
1201, 1275, 1455, 1487, 1493, 1526, 1548, 1591, 1632, 1739, 1932, 
2000, 2020, 2035, 2077, 2094, 2103, 2104, 2114, 2248, 2255, 2266, 
2332, 2346, 2356, 2394, 2440, 2444, 2457, 2479, 2480, 2491, 2495, 
2508, 2510, 2514, 2516, 2519, 2532, 2568, 2582, 2588, 2598, 2599, 
2607, 2627, 2642, 2696, 2797, 2821, 2844, 2854, 2888, 2980, 3007, 
3247, 3275, 3291, 3334, 3337

Canada–Soybean crushers, early. See Soybean Crushers (Canada), 
Early (Before 1941)

Canada–Soybean Production, Area and Stocks–Statistics, Trends, 
and Analyses 1526, 1932

Canadian Provinces and Territories–Alberta 2103

Canadian Provinces and Territories–British Columbia 1030, 1455, 
2000, 2103, 2532

Canadian Provinces and Territories–Manitoba 2103, 2797, 2854, 
2980

Canadian Provinces and Territories–Newfoundland and Labrador 
3275

Canadian Provinces and Territories–Ontario 396, 615, 842, 1275, 
1526, 1932, 2000, 2020, 2077, 2103, 2104, 2255, 2356, 2457, 2479, 
2495, 2514, 2582, 2607, 2696, 2797, 2821, 2854, 3007, 3291

Canadian Provinces and Territories–Québec (Quebec) 1158, 1177, 
1201, 1739, 2266, 2479, 2854, 3334

Canadian soybean varieties. See Soybean Varieties Canada

Canavalia ensiformis. See Jack Bean (Canavalia ensiformis)

Cancer, endometrium/uterus, prevention and diet. See Diet and 
Breast Cancer Prevention

Candles, Crayons, and Soybean Wax–Industrial Uses of Soy Oil as 
an Hydrogenated Oil 1033, 1051, 1067, 1401, 1569, 1720, 1872, 
1935, 2193, 2266, 2384, 2521, 2534, 2928

Cannabis sativa. See Hemp

Cantonese. See Asia, East–China–English-Language Documents 
that Contain Cantonese Romanization / Transliteration

Carbohydrates–Dietary Fiber (Including Complex Carbohydrates, 
Bran, Water-Soluble and Water-Insoluble Fiber) 71, 74, 75, 77, 85, 
96, 99, 102, 103, 104, 108, 110, 111, 112, 116, 122, 123, 130, 137, 
138, 147, 148, 157, 160, 161, 163, 166, 172, 182, 183, 184, 189, 
200, 202, 210, 218, 219, 236, 243, 255, 261, 263, 270, 274, 275, 
276, 277, 279, 280, 281, 288, 294, 296, 297, 298, 300, 309, 310, 
323, 332, 345, 347, 356, 357, 364, 366, 381, 384, 386, 391, 392, 
397, 399, 400, 405, 428, 442, 444, 447, 451, 454, 464, 470, 472, 
482, 500, 501, 504, 505, 506, 516, 518, 524, 530, 534, 535, 543, 
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557, 560, 569, 575, 577, 580, 599, 600, 609, 621, 622, 634, 636, 
655, 657, 662, 677, 685, 687, 708, 726, 729, 742, 759, 760, 789, 
793, 810, 832, 836, 872, 899, 921, 926, 954, 963, 973, 980, 1046, 
1065, 1068, 1092, 1095, 1104, 1177, 1179, 1190, 1194, 1197, 1219, 
1222, 1234, 1244, 1259, 1261, 1268, 1276, 1286, 1381, 1396, 1400, 
1403, 1415, 1443, 1476, 1477, 1480, 1491, 1525, 1551, 1558, 1560, 
1568, 1573, 1595, 1598, 1617, 1641, 1645, 1743, 1845, 1909, 1956, 
2049, 2087, 2117, 2174, 2213, 2221, 2232, 2292, 2293, 2375, 2396, 
2468, 2511, 2540, 2559, 2560, 2687, 2702, 2746, 2761, 2762, 2822, 
2823, 2827, 2828, 2835, 2838, 2845, 2895, 2906, 2956, 2964, 3007, 
3139, 3170

Carbohydrates (General). See also: Starch, Dietary Fiber, and 
Oligosaccharides (Complex Sugars) 89, 126, 133, 136, 144, 165, 
185, 196, 198, 202, 214, 246, 289, 292, 304, 305, 318, 329, 342, 
343, 345, 360, 367, 369, 377, 397, 422, 433, 439, 444, 463, 485, 
504, 516, 517, 528, 530, 534, 543, 558, 566, 567, 573, 584, 585, 
592, 602, 622, 623, 624, 633, 640, 641, 657, 658, 664, 676, 685, 
705, 726, 731, 732, 740, 761, 778, 779, 780, 784, 787, 797, 820, 
821, 825, 836, 838, 841, 843, 851, 853, 859, 867, 871, 874, 902, 
916, 917, 960, 966, 968, 971, 989, 992, 1043, 1048, 1054, 1057, 
1069, 1084, 1103, 1104, 1109, 1137, 1146, 1156, 1161, 1164, 1219, 
1289, 1298, 1347, 1436, 1510, 1548, 1565, 1719, 1752, 1814, 1853, 
1869, 1875, 1880, 1915, 1916, 1924, 1927, 1957, 1960, 2022, 2057, 
2060, 2137, 2242, 2307, 2315, 2325, 2418, 2424, 2483, 2501, 2561, 
2656, 2665, 2746, 2766, 2956

Cardiovascular Disease and Diet Therapy, Especially Heart Disease 
and Stroke, But Including Cholesterol Reduction, and Hypertension 
(High Blood Pressure). Soy Is Not Always Mentioned 1486, 1723, 
1836, 2670, 2901, 2936, 2990

Caribbean. See Latin America–Caribbean

Carque, Otto (1867-1935) Author, Pioneer, Advocate, Manufacturer 
and Retailer of Health Food Products and Vegetarian Products in 
Los Angeles. Also spelled Carqué 1523, 1583, 1668, 1979, 2206, 
2288, 2412, 2565, 2879, 2912, 2919

Cartoons or Cartoon Characters 2680, 2857, 2872, 3315

Carver, George Washington (ca. 1864-1943, Tuskegee Inst., 
Alabama)–Work with Soybeans, Soyfoods, Peanuts, or Chemurgy, 
and the Carver Laboratory in Dearborn, Michigan 3325

Catchup / Catsup etymology. See Ketchup / Catsup / Catchup–
Etymology

Catering. See Foodservice and Institutional Feeding or Catering

Catsup. See Ketchup, Mushroom (Mushroom Ketchup, Western-
Style), Ketchup, Tomato (Tomato Ketchup, Western-Style), 
Ketchup, Walnut (Walnut Ketchup, Western-Style)

Catsup or Catchup. See Ketchup, Catsup, Catchup, Ketchop, 
Ketchap, Katchup, etc. Word Mentioned in Document

Cattle, Bullocks, Bulls, Steers, or Cows for Beef / Meat or 
Unspecifi ed Uses Fed Soybeans, Soybean Forage, or Soybean Cake 
or Meal as Feed 110, 144, 195, 286, 298, 358, 370, 484, 581, 604, 

683, 695, 740, 863, 872, 879, 921, 925, 966, 1023, 1074, 1084, 
1147, 1148, 1211, 1269, 1288, 1297, 1312, 1371, 1435, 1584, 1613, 
1615, 1619, 1628, 1629, 1630, 1631, 1780, 1952, 2726, 2747, 2865, 
2984, 3150

C.E. Cole. Seedsman (Buckner, Missouri). Seller of Cole’s 
Domestic Coffee Berry–at high prices 473, 492

Celebrities–vegetarians. See Vegetarian Celebrities–Noted 
Personalities and Famous People

Central America. See Latin America–Central America

Central Soya Co. (Fort Wayne, Indiana). Maker of Master Mix 
Feeds. Acquired in Oct. 1987 by the Ferruzzi Group in Ravenna, 
Italy. In 1991 became part of CSY Agri-Processing, Inc. [a holding 
company], operating as a member of the Eridania / Beghin-Say 
agro-industrial group, within Ferruzzi-Montedison. Acquired in Oct. 
2002 by Bunge 2360, 2726, 3015, 3027, 3129, 3166, 3245, 3246

Certifi cation of soybean seeds. See Seed Certifi cation (Soybeans)

Ceylon. See Asia, South–Sri Lanka

Cheese. See Soy Cheese, Soy Cheese or Cheese Alternatives

Cheese, cream. See Soy Cream Cheese

Cheese–Non-Soy Non-Dairy Cheeses Made from Plants (Such as 
Peanut / Groundnut Cheese, Almond Cheese, etc.) 787, 800, 933, 
1300, 2421, 2837

Cheesecake or cream pie. See Soy Cheesecake or Cream Pie

Chemical / Nutritional Composition or Analysis of Seeds, Plants, 
Foods, Feeds, Nutritional Components 65, 69, 70, 72, 73, 74, 75, 
81, 84, 85, 86, 87, 88, 93, 95, 96, 97, 99, 100, 101, 102, 103, 104, 
105, 106, 107, 108, 109, 110, 111, 112, 113, 114, 115, 116, 120, 
121, 122, 123, 124, 125, 126, 129, 130, 132, 134, 135, 136, 137, 
138, 139, 140, 141, 142, 143, 144, 145, 146, 147, 148, 150, 151, 
154, 155, 156, 157, 159, 160, 161, 162, 163, 165, 166, 167, 168, 
169, 170, 171, 172, 173, 174, 175, 176, 177, 178, 179, 180, 181, 
182, 183, 184, 187, 188, 189, 191, 192, 193, 194, 195, 199, 200, 
201, 202, 204, 205, 206, 207, 208, 209, 210, 211, 214, 215, 217, 
218, 219, 221, 223, 227, 228, 230, 231, 232, 233, 234, 235, 236, 
237, 238, 239, 242, 243, 244, 245, 246, 248, 250, 251, 252, 253, 
254, 255, 260, 261, 262, 263, 264, 266, 267, 268, 269, 270, 273, 
274, 276, 277, 278, 279, 280, 281, 283, 284, 285, 286, 287, 288, 
293, 295, 296, 297, 298, 300, 301, 303, 304, 309, 310, 311, 312, 
313, 316, 318, 319, 320, 322, 326, 327, 328, 329, 330, 331, 332, 
333, 335, 339, 342, 344, 345, 346, 347, 348, 349, 350, 351, 352, 
353, 354, 355, 356, 357, 359, 360, 361, 364, 365, 366, 367, 370, 
371, 372, 376, 378, 379, 381, 384, 386, 387, 388, 390, 392, 394, 
395, 399, 400, 404, 405, 406, 407, 408, 413, 415, 418, 421, 426, 
428, 429, 430, 431, 433, 434, 436, 437, 438, 439, 441, 442, 444, 
445, 447, 450, 451, 452, 453, 454, 456, 457, 459, 460, 461, 463, 
464, 466, 469, 470, 472, 473, 474, 475, 476, 477, 478, 480, 481, 
482, 483, 484, 486, 487, 489, 490, 491, 492, 493, 496, 498, 499, 
500, 502, 503, 504, 505, 506, 507, 509, 510, 511, 512, 513, 514, 
515, 516, 518, 519, 522, 524, 528, 529, 530, 532, 534, 535, 539, 
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540, 541, 542, 543, 544, 547, 549, 550, 553, 554, 557, 558, 559, 
560, 562, 564, 565, 567, 568, 569, 570, 572, 574, 575, 576, 577, 
578, 580, 581, 583, 584, 585, 588, 589, 592, 593, 594, 595, 597, 
599, 600, 601, 602, 603, 604, 606, 608, 609, 610, 611, 612, 614, 
615, 619, 620, 621, 622, 623, 625, 627, 628, 629, 631, 632, 633, 
634, 635, 636, 638, 639, 640, 643, 644, 646, 647, 648, 649, 651, 
655, 657, 658, 661, 662, 663, 664, 667, 669, 670, 671, 672, 673, 
674, 677, 679, 680, 681, 682, 683, 685, 687, 688, 689, 692, 694, 
695, 696, 697, 698, 699, 700, 705, 707, 709, 710, 713, 714, 715, 
718, 719, 720, 721, 722, 724, 725, 726, 727, 728, 729, 730, 731, 
732, 733, 734, 738, 739, 741, 742, 743, 744, 745, 746, 747, 748, 
750, 752, 754, 756, 757, 758, 759, 762, 764, 765, 767, 769, 775, 
778, 779, 780, 781, 782, 785, 787, 788, 789, 792, 793, 794, 795, 
796, 798, 799, 801, 802, 804, 806, 807, 808, 810, 815, 816, 818, 
823, 824, 826, 828, 831, 832, 833, 834, 836, 837, 838, 839, 840, 
841, 842, 843, 844, 845, 846, 847, 848, 849, 850, 853, 855, 857, 
858, 861, 867, 870, 871, 872, 873, 874, 875, 876, 877, 879, 880, 
881, 882, 885, 886, 887, 888, 890, 891, 892, 893, 897, 899, 901, 
910, 912, 913, 915, 916, 922, 923, 924, 928, 931, 932, 933, 938, 
942, 946, 947, 952, 953, 954, 955, 957, 958, 959, 962, 963, 964, 
965, 966, 973, 974, 975, 976, 977, 978, 979, 983, 985, 987, 991, 
996, 997, 999, 1001, 1004, 1005, 1006, 1008, 1009, 1010, 1015, 
1021, 1022, 1026, 1027, 1028, 1029, 1030, 1031, 1033, 1034, 1041, 
1043, 1044, 1045, 1047, 1051, 1053, 1060, 1062, 1063, 1064, 1065, 
1066, 1067, 1068, 1069, 1070, 1071, 1072, 1073, 1074, 1075, 1076, 
1078, 1079, 1081, 1082, 1083, 1084, 1085, 1086, 1089, 1091, 1092, 
1095, 1096, 1101, 1102, 1106, 1107, 1110, 1113, 1115, 1117, 1118, 
1119, 1121, 1122, 1123, 1125, 1128, 1137, 1138, 1139, 1141, 1142, 
1151, 1152, 1153, 1156, 1158, 1161, 1165, 1166, 1167, 1170, 1172, 
1177, 1179, 1185, 1190, 1191, 1194, 1196, 1197, 1198, 1199, 1200, 
1201, 1204, 1206, 1207, 1213, 1214, 1215, 1216, 1226, 1229, 1230, 
1231, 1234, 1235, 1237, 1239, 1253, 1254, 1255, 1261, 1264, 1269, 
1275, 1279, 1285, 1286, 1290, 1293, 1294, 1295, 1297, 1298, 1299, 
1300, 1302, 1303, 1305, 1311, 1316, 1318, 1319, 1325, 1329, 1332, 
1333, 1334, 1343, 1345, 1347, 1348, 1356, 1363, 1364, 1368, 1371, 
1373, 1376, 1380, 1381, 1387, 1390, 1393, 1394, 1396, 1400, 1404, 
1405, 1406, 1407, 1408, 1410, 1415, 1416, 1419, 1422, 1423, 1426, 
1429, 1433, 1434, 1439, 1440, 1441, 1442, 1444, 1445, 1448, 1459, 
1460, 1468, 1476, 1477, 1482, 1484, 1486, 1487, 1488, 1489, 1493, 
1494, 1496, 1500, 1503, 1511, 1513, 1514, 1522, 1525, 1527, 1531, 
1535, 1540, 1548, 1550, 1556, 1559, 1560, 1561, 1564, 1566, 1567, 
1568, 1571, 1574, 1580, 1591, 1599, 1600, 1601, 1603, 1607, 1609, 
1614, 1616, 1618, 1624, 1625, 1633, 1637, 1641, 1646, 1648, 1650, 
1669, 1676, 1678, 1682, 1688, 1690, 1692, 1711, 1714, 1715, 1725, 
1729, 1735, 1737, 1739, 1741, 1742, 1744, 1751, 1755, 1758, 1759, 
1767, 1771, 1776, 1778, 1779, 1784, 1786, 1787, 1790, 1798, 1802, 
1808, 1813, 1815, 1822, 1831, 1834, 1839, 1841, 1852, 1854, 1856, 
1857, 1871, 1875, 1885, 1904, 1907, 1909, 1913, 1914, 1931, 1936, 
1949, 1956, 1970, 1976, 1987, 1991, 2000, 2001, 2005, 2029, 2030, 
2033, 2035, 2042, 2050, 2055, 2066, 2072, 2076, 2077, 2079, 2096, 
2097, 2098, 2101, 2110, 2112, 2121, 2123, 2124, 2140, 2144, 2145, 
2150, 2159, 2161, 2171, 2186, 2191, 2201, 2202, 2203, 2211, 2220, 
2244, 2245, 2248, 2250, 2266, 2269, 2278, 2280, 2286, 2287, 2289, 
2294, 2306, 2312, 2316, 2319, 2330, 2334, 2347, 2351, 2353, 2371, 
2372, 2373, 2392, 2395, 2407, 2425, 2428, 2432, 2475, 2486, 2496, 
2497, 2499, 2512, 2519, 2528, 2545, 2549, 2557, 2564, 2567, 2569, 
2578, 2579, 2586, 2597, 2612, 2638, 2651, 2672, 2674, 2677, 2684, 
2685, 2688, 2702, 2710, 2714, 2721, 2733, 2742, 2753, 2755, 2768, 
2775, 2776, 2786, 2795, 2797, 2813, 2830, 2834, 2841, 2848, 2853, 
2866, 2875, 2895, 2906, 2927, 2937, 2945, 2951, 2980, 2986, 2997, 

3000, 3003, 3009, 3014, 3018, 3020, 3022, 3028, 3029, 3037, 3060, 
3061, 3064, 3065, 3080, 3094, 3131, 3140, 3155, 3159, 3160, 3182, 
3183, 3201, 3215, 3216, 3230, 3245, 3246, 3257, 3264, 3275, 3287, 
3290, 3294, 3300, 3315, 3320, 3340

Chemistry and Soils, Bureau. See United States Department 
of Agriculture (USDA)–Bureau of Agricultural and Industrial 
Chemistry

Chemurgy, the Farm Chemurgic Movement, and the Farm 
Chemurgic Council (USA, 1930s to 1950s, Including Wheeler 
McMillen, William J. Hale, and Francis P. Garvan) 2354, 2468, 
2471, 2602, 2629, 2793, 2810, 2887, 2895, 2896, 2897, 2923, 2925, 
2941, 3028, 3112, 3325, 3337

Chenopodium quinoa Willd. See Quinoa

Chiang. See Jiang–Early Non-Soy Paste Made with Meat of Fish in 
China or Japan

Chiang, soybean (from China). See Jiang–Chinese-Style Fermented 
Soybean Paste

Chicago Board of Trade (CBOT, organized in April 1848) 2534

Chicago Heights Oil Co. (Chicago Heights, Illinois; Started by I.C. 
Bradley and George Brett) 1519

Chicken, meatless. See Meat Alternatives–Meatless Chicken, 
Goose, Duck, and Related Poultry Products. See also Meatless 
Turkey

Chickens (esp. Layers & Broilers) Fed Soybeans, Soybean Forage, 
or Soybean Cake or Meal as Feed 515, 696, 748, 814, 1245, 1411, 
1499, 1506, 1528, 1662, 1923, 1942, 1943, 1944, 1945, 1947, 1959, 
2031, 2054, 2094, 2107, 2145, 2166, 2368, 2442, 2473, 2491, 2521, 
2530, 2568, 2570, 2637, 2664, 2726, 2787, 2834, 2943, 2960, 2970, 
2996, 3031, 3039, 3054, 3084, 3091, 3099, 3113, 3164, 3165, 3197, 
3200, 3203, 3229, 3231, 3235, 3298, 3302, 3316, 3322, 3324

Chickpea / Chickpeas / Chick-Peas, Garbanzo / Garbanza Beans. 
Cicer arietinum L. Including Hummus / Hummous 80, 86, 177, 
270, 358, 818, 876, 1083, 1122, 1356, 1402, 1817, 2008, 2090, 
2194, 2353, 2487, 2508, 2702, 2879, 2919, 3056, 3067, 3263

Chickpea / Chickpeas / Chick-Peas, Garbanzo / Garbanza Beans. 
Cicer arietinum L. Including Hummus / Hummous. Etymology of 
These Terms and Their Cognates/Relatives in Various Languages 
358

China. See Asia, East–China

China–Trade (Imports or Exports) of Soybeans, Soy Oil, and / or 
Soybean Meal–Statistics. See also Trade (International) 905, 946

Chinese Medicine, Traditional, Including Heating-Cooling or Hot-
Cold Foods and Medicines 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 14, 16, 
18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 
36, 37, 38, 39, 40, 41, 42, 43, 44, 47, 48, 49, 51, 58, 59, 62, 64, 67, 
68, 76, 82, 83, 91, 127, 148, 149, 154, 164, 220, 224, 225, 226, 259, 
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272, 299, 448, 520, 521, 607, 693, 777, 786, 854, 884, 933, 1035, 
1036, 1037, 1038, 1039, 1242, 1349, 1501, 1537, 1549, 1576, 1606, 
1714, 1789, 1988, 2120, 2314, 2365, 2369, 2386, 2423, 2575, 2686

Chinese Overseas, Especially Work with Soy (Including Chinese 
from Manchuria, Taiwan, Hong Kong, Singapore, etc.) 91, 515, 
600, 643, 645, 648, 756, 811, 884, 889, 890, 891, 900, 902, 907, 
944, 950, 951, 962, 970, 971, 972, 973, 981, 987, 993, 994, 995, 
996, 1003, 1011, 1015, 1016, 1017, 1043, 1044, 1045, 1047, 1051, 
1067, 1078, 1081, 1089, 1172, 1193, 1208, 1266, 1294, 1296, 1300, 
1320, 1327, 1331, 1345, 1394, 1492, 1501, 1755, 1872, 1956, 2069, 
2413, 2537, 2712, 2721, 2953, 2980, 3015, 3090

Chinese restaurants outside China, or Chinese recipes that use 
soy ingredients outside China. See Asia, East–China–Chinese 
Restaurants Outside China

Chinese Soybean Types and Varieties–Early, with Names 7, 971, 
1242, 1569, 1606, 2980

Chinese-style soy sauce made with a signifi cant proportion of 
wheat. See Soy Sauce, Chinese Style. Made with a Signifi cant

Chocolate–Problems with or Prohibitions against the Consumption 
of Chocolate, Initially Because it Was Considered a Stimulant, 
Later Because of the Harmful Caffeine-like Effects of Theobromine 
871

Chocolate substitute made from roasted peanuts. See Peanut 
Chocolate

Chocolate substitute made from roasted soybeans. See Soy 
Chocolate

Cholesterol. See Lipids–Effects on Blood Lipids, Protein–Effects on 
Blood Lipids

Chronology / Timeline 2845

Chufa / Chufas (Cyperus esculentus). Also Called Earth Almond, 
Tiger Nuts/Tigernut, Nut Grass, Ground Almond, Hognut, Earth 
Nut, Rush Nut, Zulu Nut. French: Voandzou, Souchet. German: 
Erdmandel. Italian: Cipero comestible 248, 273, 455, 456, 476, 478, 
544, 574, 613, 787, 800, 1040, 1253, 1356, 1668, 2353, 2633

Cicer arietinum. See Chickpeas or Garbanzo Beans

Civil War in USA (1861-1865) 1556, 2022, 2193

Cleaning soybean seeds. See Seed Cleaning–Especially for Food or 
Seed Uses

Clubb, Henry Stephen (Rev.) (1827-1921). Vegetarian Pioneer in 
England and Philadelphia, USA 557

Coconut Milk and Cream. Or Coconuts Used to Flavor Soymilk, 
Rice Milk, etc.. 787, 800, 1150, 3067

Coffee–Problems with or Prohibitions against the Consumption 
of Coffee, Initially Because it Was Considered a Stimulant, Later 

Because of the Harmful Effects of Caffeine 223, 871, 1486, 1979, 
2412, 2780, 2838, 3056

Coffee, soy. See Soy Coffee

Coffee Substitutes or Adulterants, Non-Soy–Usually Made from 
Roasted Cereals, Chicory, and / or Other Legumes 246, 273, 392, 
476, 492, 528, 558, 680, 787, 818, 1274, 1295, 1318, 1371, 1446, 
1486, 1523, 1556, 1641, 2209, 2429, 2780, 2837, 2879

Coix lachryma-jobi. See Job’s Tears

Color of soybean seeds. See Seed Color (Soybeans)–Specifi c 
Varieties), Soybean Seeds (of different colors)

Combines. Also called the Combined Harvester-Thresher in the 
1920s and 1930s (Combine) 1599, 1808, 1899, 2573

Commercial fermneted black soybeans. See Fermented Black 
Soybean Production–How to Make Fermented black Soybeans on a 
Commercial Scale

Commercial natto. See Natto Production–How to Make Natto on a 
Commercial Scale

Commercial soy products–earliest. See Historical–Earliest 
Commercial Product

Commercial Soy Products–New Products, Mostly Foods 315, 362, 
380, 497, 751, 914, 919, 993, 994, 1003, 1017, 1080, 1120, 1144, 
1232, 1437, 1438, 1485, 1781, 1876, 1892, 1893, 1894, 1895, 1896, 
1897, 1898, 1908, 2104, 2230, 2231, 2246, 2258, 2259, 2260, 2261, 
2273, 2290, 2297, 2378, 2379, 2380, 2438, 2448, 2453, 2551, 2552, 
2553, 2556, 2558, 2562, 2590, 2657, 2658, 2659, 2698, 2699, 2704, 
2705, 2711, 2723, 2724, 2725, 2814, 2850, 2859, 2874, 2877, 2878, 
2907, 2908, 3045, 3050, 3051, 3135, 3171, 3240

Commercial soy sauce. See Soy Sauce Production–How to Make 
Soy Sauce on a Commercial Scale

Commercial soymilk. See Soymilk Production–How to Make 
Soymilk on a Commercial Scale

Commercial tempeh. See Tempeh Production–How to Make 
Tempeh on a Commercial Scale

Commercial tofu. See Tofu Production–How to Make Tofu on a 
Commercial Scale

Commercial Worcestershire Sauce. See Worcestershire Sauce 
Production–How to Make Worcestershire Sauce on a Commercial 
Scale

Commercial yuba. See Yuba Production–How to Make Yuba on a 
Commercial Scale

Commissioner of Patents, Agriculture. See United States 
Department of Agriculture (USDA)–Patent Offi ce and 
Commissioner of Patents (Forerunners of USDA)
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Composition of soybeans, soyfoods, or feeds. See Chemical / 
Nutritional Composition or Analysis

Concentrated soymilk. See Soymilk, Concentrated or Condensed 
(Canned, Bottled, or Bulk)

Condensed soymilk. See Soymilk, Concentrated or Condensed 
(Canned, Bottled, or Bulk)

Congee or gruel made from whole soybeans. See Whole Dry 
Soybeans Cooked with Plenty of Water for a Long Time to Make 
Soybean Congee or Gruel

Conservation of soils. See Soil Science–Soil Conservation or Soil 
Erosion

Cookbooks, vegan. See Vegetarian Cookbooks–Vegan Cookbooks

Cookbooks, vegetarian. See Vegetarian Cookbooks

Cookery Books Containing Early Formulas for Basic Food 
Ingredients, Such As Jiang, Miso, Soy Sauce, Tofu, 7, 8, 14

Cookery, Cookbooks, Cooking Videos, and Recipes–Mostly Using 
Soy, Mostly Vegetarian. See also: the Subcategories–Vegetarian 
Cookbooks, Vegan Cookbooks 26, 29, 31, 32, 33, 34, 43, 61, 76, 
102, 117, 118, 122, 123, 182, 191, 246, 319, 320, 354, 403, 548, 
557, 573, 686, 747, 818, 868, 952, 967, 981, 983, 1005, 1020, 1122, 
1140, 1149, 1154, 1157, 1203, 1225, 1229, 1230, 1231, 1237, 1252, 
1255, 1270, 1274, 1275, 1287, 1291, 1299, 1300, 1312, 1314, 1316, 
1351, 1355, 1402, 1403, 1414, 1458, 1486, 1493, 1494, 1533, 1548, 
1563, 1641, 1645, 1668, 1760, 1794, 1805, 1845, 1854, 1904, 1920, 
1937, 1968, 1979, 1984, 2002, 2027, 2058, 2068, 2127, 2171, 2186, 
2190, 2206, 2209, 2213, 2221, 2288, 2319, 2320, 2336, 2347, 2381, 
2395, 2412, 2414, 2421, 2425, 2429, 2430, 2457, 2504, 2506, 2513, 
2527, 2565, 2568, 2571, 2579, 2585, 2592, 2634, 2679, 2680, 2727, 
2770, 2772, 2808, 2812, 2837, 2843, 2866, 2870, 2871, 2879, 2893, 
2912, 2919, 2924, 2930, 2943, 2959, 2993, 2998, 3056, 3057, 3058, 
3059, 3067, 3072, 3088, 3114, 3116, 3118, 3127, 3129, 3142, 3153, 
3156, 3179, 3183, 3243, 3247, 3258, 3263, 3266, 3273, 3274, 3276, 
3326, 3337, 3342

Cooper, Lenna Frances (1875-1961), Pioneer Dietitian at Battle 
Creek, Michigan. Author. Co-Founder of American Dietetic 
Association 1917 1299, 1641, 1805, 1807, 2129, 2414, 2769, 3149

Cooperative Enterprises, Ventures, Research, or Experiments, and 
Cooperatives / Co-ops, Worldwide. See also: Soybean Crushers 
(USA)–Cooperative Crushers 930, 1445, 2022, 2077, 2272, 2479

Corn / Maize (Zea mays L. subsp. mays)–Including Corn Oil, Corn 
Germ Oil, Meal, Starch, and Corn Gluten 47, 82, 86, 101, 105, 144, 
155, 174, 180, 188, 189, 195, 206, 263, 273, 274, 324, 329, 351, 
361, 370, 372, 374, 375, 390, 406, 407, 408, 424, 428, 438, 441, 
442, 445, 449, 454, 464, 466, 481, 482, 484, 501, 502, 510, 511, 
512, 513, 517, 522, 534, 535, 539, 562, 564, 569, 570, 575, 577, 
580, 581, 584, 590, 597, 599, 602, 604, 609, 615, 624, 638, 651, 
660, 661, 664, 685, 695, 704, 720, 730, 740, 761, 762, 797, 802, 
842, 856, 872, 960, 988, 1114, 1117, 1132, 1133, 1157, 1158, 1165, 
1172, 1190, 1204, 1209, 1248, 1249, 1254, 1255, 1256, 1257, 1258, 

1265, 1269, 1280, 1284, 1286, 1313, 1316, 1321, 1324, 1328, 1336, 
1340, 1352, 1368, 1381, 1396, 1411, 1460, 1462, 1480, 1486, 1499, 
1506, 1517, 1519, 1526, 1540, 1541, 1547, 1552, 1554, 1562, 1573, 
1575, 1647, 1656, 1668, 1805, 1808, 1899, 1939, 2037, 2063, 2065, 
2068, 2083, 2103, 2193, 2198, 2367, 2368, 2381, 2421, 2468, 2475, 
2476, 2507, 2579, 2596, 2633, 2682, 2789, 2817, 2837, 2876, 2889, 
2919, 2984, 2994, 3009, 3013, 3023, 3055, 3063, 3066, 3067, 3095, 
3133, 3143, 3163, 3244, 3337

Cornell University (Ithaca, New York), and New York State 
Agric. Experiment Station (Geneva, NY)–Soyfoods Research & 
Development 1424, 1742, 2813, 3086, 3090, 3116, 3194, 3241, 
3273, 3274, 3276, 3286, 3293, 3303, 3304, 3326, 3336

Costs and/or Profi ts / Returns from Producing Soybeans 762, 797, 
862

Cottage cheese, non-dairy. See Dairylike Non-dairy Soy-based 
Products, Other

Cotton Cloth, Fabric, Textile, Yarn, Fibers or Raw Cotton in Bales, 
All from the Boll of the Cotton Plant (Gossypium sp. L.) 14, 92, 
147, 172, 252, 253, 257, 486, 509, 676, 696, 1318, 1903, 2272, 
2413

Cotton Plant and Crop (Gossypium sp. L.). See also Cottonseed Oil, 
Cake, and Meal 388, 424, 1008, 1023, 1058, 1423, 1590, 1591

Cottonseed Flour. Previously Spelled Cotton-Seed Flour 1423, 
3021, 3023, 3087, 3201

Cottonseed Meal and Cake (Defatted). Previously Spelled Cotton-
Seed Cake 144, 172, 262, 372, 374, 375, 394, 398, 424, 428, 438, 
439, 442, 445, 466, 481, 501, 513, 540, 554, 564, 584, 589, 597, 
599, 624, 641, 658, 664, 708, 726, 797, 842, 849, 857, 862, 864, 
865, 866, 880, 905, 931, 946, 955, 957, 960, 966, 978, 986, 989, 
992, 1075, 1076, 1084, 1101, 1109, 1113, 1117, 1157, 1158, 1191, 
1194, 1201, 1226, 1245, 1268, 1297, 1341, 1405, 1445, 1503, 1505, 
1566, 1573, 1653, 1680, 1683, 1721, 1847, 2094, 2115, 2145, 2431, 
2443, 2621, 2817, 2996, 3137

Cottonseed Oil. Previously Spelled Cotton-Seed Oil or Cotton Oil 
39, 80, 85, 246, 428, 528, 544, 546, 557, 558, 574, 700, 745, 815, 
852, 862, 872, 905, 915, 946, 955, 956, 959, 978, 989, 992, 1076, 
1147, 1148, 1172, 1178, 1229, 1230, 1231, 1258, 1311, 1343, 1345, 
1362, 1380, 1401, 1412, 1441, 1445, 1464, 1465, 1472, 1484, 1535, 
1540, 1554, 1566, 1600, 1616, 1682, 1767, 1805, 1847, 1872, 1928, 
1932, 2009, 2115, 2272, 2331, 2353, 2462, 2468, 2476, 2528, 2748, 
2770, 2844, 2946, 3023, 3163, 3193

Cottonseeds / Cotton Seeds–Etymology of These Terms and Their 
Cognates/Relatives in English 144, 172, 242, 372, 374, 424, 438, 
989, 992, 3021

Cottonseeds / Cottonseed. Previously Spelled Cotton Seeds / Seed 
242, 298, 544, 593, 803, 866, 1248, 1557, 1899, 2193, 2327, 2492, 
2815, 3108, 3332

Cover Crop, Use of Soybeans as. See also: Intercropping 671, 674, 
1113, 1166, 1405



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    1285

© Copyright Soyinfo Center 2021

Cowpea / Cowpeas / Black-Eyed Peas–Etymology of These Terms 
and Their Cognates / Relatives in Various Languages 242, 384, 424, 
501

Cowpea or Black-Eyed Pea. Vigna unguiculata (L.) Walp. Formerly 
spelled Cow Pea. Also called Blackeye Pea, Cowpeas, Pea Bean, 
Yardlong Cowpea. Chinese: Jiangdou. Previous scientifi c names: 
Vigna sinensis (L.) (1890s-1970s), Vigna catjang (1898-1920), 
Vigna Katiang (1889) 18, 177, 195, 242, 250, 372, 384, 394, 424, 
431, 437, 441, 445, 449, 454, 466, 473, 474, 495, 501, 505, 512, 
539, 545, 570, 577, 580, 583, 590, 595, 604, 606, 615, 624, 627, 
647, 651, 655, 658, 663, 671, 685, 696, 708, 713, 715, 740, 744, 
749, 757, 762, 764, 766, 785, 797, 802, 803, 818, 842, 877, 931, 
960, 980, 988, 1008, 1040, 1056, 1058, 1067, 1083, 1101, 1122, 
1202, 1214, 1254, 1257, 1300, 1320, 1321, 1328, 1335, 1341, 1349, 
1352, 1385, 1396, 1402, 1423, 1429, 1469, 1548, 1566, 1634, 1647, 
1808, 1904, 1922, 1980, 2096, 2633, 2652, 2807, 2820, 2854, 2884, 
2921, 2998, 3060, 3299

Cows / Cattle for Dairy Milk and Butter Fed Soybeans, Soybean 
Forage, or Soybean Cake or Meal as Feed 85, 144, 188, 189, 200, 
263, 274, 351, 357, 374, 375, 406, 407, 408, 438, 445, 466, 481, 
501, 502, 510, 513, 534, 539, 564, 571, 577, 590, 597, 604, 638, 
664, 794, 797, 816, 841, 842, 853, 862, 875, 886, 895, 896, 897, 
905, 918, 923, 931, 939, 946, 960, 966, 978, 986, 1097, 1109, 1117, 
1249, 1265, 1295, 1404, 1423, 1445, 1460, 1461, 1548, 1610, 1665, 
1683, 2315, 2389, 2398, 2498, 2520, 2521, 2726, 2802

Crayons. See Candles, Crayons, and Soybean Wax

Cream Cheese. See Soy Cream Cheese

Cream, sour, alternative. See Sour Cream Alternatives

Cream, soymilk. See Soymilk Cream

Crop Rotation Using Soybean Plants for Soil Improvement 144, 
145, 210, 214, 612, 624, 696, 764, 930, 1049, 1172, 1229, 1230, 
1231, 1249, 1423, 1429, 1555, 1569, 2077, 2413, 2854, 2868, 3337

Cropping Systems: Intercropping, Interplanting, Mixed Cropping 
or Mixed Planting (Often Planted in Alternating Rows with Some 
Other Crop) 609, 696, 843, 855, 915, 1067, 1074, 1098, 1240, 1265, 
1352, 1423, 1562, 1590, 1591, 1683, 1808, 2346, 2842, 2980, 3247

Crushing, soybean–equipment manufacturers. See Allis-Chalmers, 
Anderson International Corp., French Oil Mill Machinery Co.

Crushing statistics for soybeans, and soy oil and meal production 
and consumption. See individual geographic regions (such as Asia, 
Europe, Latin America, United States, World, etc.) and nations 
within each region

CSY Agri-Processing, Inc. See Central Soya Co. (Fort Wayne, 
Indiana)

Cubbison, Sophie (1890-1982), and the Cubbison Cracker Co. of 
Los Angeles, California 2206, 2701, 2874, 2880

Cultural Practices, Cultivation & Agronomy (Including Crop 
Management, Erosion, Planting, Seedbed Preparation, Water 
Management / Irrigation) 7, 8, 37, 38, 39, 89, 95, 96, 97, 99, 100, 
101, 102, 103, 108, 109, 110, 111, 113, 115, 117, 118, 121, 129, 
130, 131, 139, 143, 152, 153, 156, 157, 161, 167, 170, 173, 182, 
185, 187, 188, 189, 191, 201, 202, 204, 207, 218, 245, 250, 263, 
273, 276, 286, 356, 366, 389, 416, 421, 431, 447, 455, 472, 477, 
500, 502, 517, 522, 534, 549, 564, 570, 571, 578, 581, 597, 604, 
613, 620, 621, 635, 636, 645, 658, 664, 671, 696, 697, 724, 747, 
748, 756, 762, 785, 796, 802, 832, 838, 842, 843, 874, 893, 901, 
904, 907, 910, 912, 939, 943, 975, 979, 980, 1008, 1022, 1030, 
1033, 1058, 1067, 1072, 1074, 1107, 1113, 1115, 1142, 1157, 1158, 
1196, 1198, 1201, 1202, 1203, 1204, 1206, 1207, 1229, 1230, 1231, 
1233, 1234, 1235, 1236, 1237, 1249, 1254, 1255, 1320, 1328, 1339, 
1341, 1348, 1349, 1352, 1363, 1394, 1400, 1416, 1417, 1419, 1420, 
1434, 1448, 1492, 1541, 1548, 1552, 1562, 1579, 1608, 1611, 1618, 
1624, 1683, 1732, 1735, 1872, 2077, 2096, 2103, 2126, 2151, 2191, 
2248, 2265, 2287, 2314, 2330, 2346, 2415, 2568, 2571, 2586, 2592, 
2651, 2679, 2680, 2738, 2768, 2775, 2777, 2841, 2854, 2920, 2937, 
2942, 2945, 2980, 2991, 2998, 3029, 3057, 3060, 3155, 3247, 3257

Culture Media / Medium (for Growing Microorganisms)–Industrial 
Uses of Soybeans, as in Antibiotic / Antibiotics Industry 1572, 2263

Cultures of nitrogen fi xing bacteria for soybeans. See Nitrogen 
Fixing Cultures

Curds Made from Soymilk (Soft, Unpressed Tofu) as an End 
Product or Food Ingredient. In Japanese: Oboro. In Chinese: 
Daufu-fa, Doufu-hua, Doufu-hwa, Douhua, Toufu-hwa, Tow-foo-
fah (“Bean Curd Flowers”) or Doufu-nao, Fu-nao (“Bean Curd 
Brains”). In Filipino: Taho (Often Served as a Dessert with a Sugary 
Syrup) 76, 1548, 1735, 1813, 2679, 2953

Cyperus esculentus. See Chufa. Also Called Earth Almond, Tiger 
Nuts, etc.

Dairy alternatives (soy based). See Sour Cream Alternatives, 
Soy Cheese–Fermented, Soy Cheese or Cheese Alternatives, Soy 
Cheesecake or Cream Pie, Soy Cream Cheese, Soy Pudding, 
Custard, Parfait, or Mousse, Soy Yogurt, Soymilk, Soymilk, 
Fermented, Soymilk, Fermented–Soy Kefi r, Tofu (Soy Cheese), 
Whip Topping

Dairylike Non-dairy Soy-based Products, Other (Cottage Cheese, 
and Icing). See also Non-dairy Whip Topping, Soy Ice Cream, 
Soy Yogurt, Soy Cheese, Cream Cheese or Cheesecakes, Coffee 
Creamer / Whitener or Cream, and Sour Cream 2241, 2243, 2319, 
2588, 2837, 2975, 3067

Dammann & Co. (San Giovanni a Teduccio {near Naples}, Italy) 
778, 988, 1159

Dannen Mills (St. Joseph, Missouri). Sold (Oct. 1963) to Farmers 
Union Cooperative Marketing Assoc. (CMA) in Kansas City 3246

Danshi / danchi (pinyin). See Fermented Black Soybeans, Unsalted 
or Bland

Davis, Adelle (1904-1974). Author and Health Foods Advocate 
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2566, 2913, 3023

Death certifi cates. See Obituaries, Eulogies, Death Certifi cates, and 
Wills

Deceptive or misleading labeling or products. See Unfair Practices–
Including Possible Deceptive / Misleading Labeling, Advertising, 
etc. See also: Adulteration

Depression. See Mental Health

Detection of soy oil as an adulterant. See Adulteration of Foods and 
its Detection–Soy Oil

Detection of soy proteins. See Soy Proteins–Detection

Detergents or soaps made from soy oil. See Soaps or Detergents

Developing countries, soybean production in. See Tropical and 
Subtropical Countries, Soybean Production in (Mostly in

Developing nations. See Third World

Diabetes and Diabetic Diets 277, 300, 303, 304, 306, 307, 308, 311, 
313, 315, 319, 320, 325, 334, 336, 337, 338, 340, 341, 342, 344, 
348, 349, 350, 360, 361, 362, 363, 368, 373, 377, 378, 380, 382, 
383, 385, 387, 389, 393, 396, 401, 402, 403, 404, 409, 410, 411, 
412, 413, 414, 415, 416, 417, 418, 419, 420, 423, 427, 430, 432, 
433, 435, 453, 462, 465, 467, 468, 469, 471, 477, 487, 488, 489, 
493, 494, 497, 508, 515, 523, 526, 528, 537, 541, 542, 547, 558, 
561, 571, 573, 579, 585, 587, 592, 596, 598, 616, 617, 618, 634, 
642, 647, 650, 652, 654, 659, 665, 675, 683, 684, 686, 694, 702, 
721, 725, 735, 736, 743, 745, 747, 749, 751, 753, 759, 770, 772, 
775, 776, 788, 790, 800, 801, 811, 817, 818, 835, 851, 852, 855, 
860, 862, 864, 866, 867, 868, 872, 878, 883, 884, 889, 890, 891, 
900, 901, 902, 905, 907, 914, 916, 919, 920, 927, 929, 930, 931, 
935, 939, 940, 944, 945, 949, 950, 951, 952, 956, 961, 968, 969, 
970, 971, 972, 973, 976, 981, 986, 990, 991, 993, 994, 995, 998, 
1000, 1001, 1003, 1005, 1009, 1014, 1016, 1017, 1023, 1024, 1026, 
1031, 1040, 1042, 1043, 1045, 1050, 1052, 1055, 1057, 1059, 1061, 
1063, 1064, 1065, 1067, 1071, 1080, 1081, 1083, 1087, 1089, 1090, 
1093, 1097, 1098, 1099, 1108, 1116, 1120, 1122, 1126, 1127, 1130, 
1139, 1140, 1144, 1147, 1148, 1149, 1154, 1156, 1157, 1159, 1163, 
1170, 1173, 1174, 1175, 1177, 1181, 1182, 1188, 1193, 1197, 1202, 
1203, 1204, 1205, 1208, 1209, 1210, 1223, 1225, 1226, 1227, 1228, 
1229, 1230, 1231, 1232, 1238, 1240, 1246, 1247, 1250, 1251, 1252, 
1257, 1258, 1266, 1276, 1279, 1296, 1298, 1299, 1301, 1304, 1311, 
1314, 1318, 1320, 1323, 1327, 1328, 1331, 1346, 1350, 1351, 1352, 
1357, 1362, 1375, 1384, 1389, 1393, 1398, 1402, 1403, 1408, 1415, 
1417, 1430, 1437, 1438, 1439, 1443, 1446, 1447, 1450, 1452, 1455, 
1457, 1458, 1466, 1474, 1478, 1486, 1487, 1489, 1492, 1493, 1494, 
1512, 1519, 1523, 1526, 1538, 1557, 1562, 1563, 1579, 1590, 1591, 
1595, 1596, 1597, 1598, 1608, 1623, 1632, 1640, 1645, 1651, 1672, 
1716, 1743, 1751, 1752, 1758, 1781, 1788, 1792, 1794, 1805, 1807, 
1812, 1818, 1825, 1829, 1837, 1841, 1847, 1854, 1872, 1881, 1886, 
1899, 1901, 1903, 1905, 1920, 1925, 1928, 1930, 1932, 1935, 1950, 
1968, 1981, 1984, 2002, 2011, 2026, 2027, 2039, 2052, 2071, 2077, 
2092, 2094, 2101, 2103, 2104, 2109, 2114, 2115, 2126, 2127, 2129, 
2140, 2141, 2153, 2158, 2184, 2189, 2193, 2207, 2213, 2215, 2217, 
2221, 2223, 2227, 2230, 2231, 2232, 2238, 2241, 2244, 2248, 2255, 

2287, 2290, 2297, 2305, 2320, 2325, 2336, 2346, 2347, 2352, 2354, 
2360, 2371, 2373, 2381, 2384, 2413, 2414, 2415, 2425, 2426, 2429, 
2430, 2434, 2453, 2457, 2461, 2478, 2480, 2491, 2505, 2513, 2517, 
2519, 2521, 2527, 2532, 2534, 2547, 2551, 2552, 2553, 2556, 2567, 
2568, 2571, 2574, 2577, 2590, 2593, 2602, 2606, 2627, 2640, 2653, 
2657, 2658, 2659, 2664, 2672, 2679, 2680, 2698, 2699, 2701, 2704, 
2705, 2716, 2738, 2745, 2759, 2767, 2769, 2781, 2793, 2795, 2808, 
2810, 2842, 2843, 2844, 2854, 2868, 2871, 2877, 2878, 2879, 2886, 
2888, 2890, 2892, 2893, 2897, 2920, 2928, 2938, 2949, 2963, 2975, 
2980, 3001, 3015, 3041, 3048, 3056, 3057, 3060, 3080, 3112, 3128, 
3135, 3207, 3209, 3240, 3247, 3251, 3252, 3264, 3277, 3291, 3337, 
3340

Dies, Edward Jerome (1891-1979) 3245

Diesel Fuel, SoyDiesel, Biodiesel, or Artifi cial Petroleum (Made 
from Methyl Esters of Soybean Oil) 1646, 1756, 2773, 2928, 2973

Diet and Endometrial Cancer Prevention (Soy May Not Be 
Mentioned). The Endometrium is the Mucus Membrane Lining of 
the Uterus 2337

Dietitians. See Cooper, Lenna Frances (1875-1961), Battle Creek, 
Michigan

Diets of primitive humans. See Primitive Human Diets

Digestibility of Human Foods 681, 712, 766, 1322, 1324, 1335, 
1385, 1414, 1431, 1554, 1643, 1791, 1809, 1889, 2012, 2251, 2328

Directories–Soybean Processors (Including Soyfoods 
Manufacturers), Researchers, Conference Attendees, and Other 
Names and Addresses Related to Soyfoods, Vegetarianism, 
Macrobiotics, etc. See also Directories–Japanese American in USA 
557, 2227, 2568, 3015, 3129

Diseases of Soybeans (Bacterial, Fungal, and Viral / Virus). See 
also: Nematode Disease Control 286, 351, 792, 1023, 1042, 1107, 
1328, 1348, 1548, 2108, 2415, 2571, 2679, 2680, 2777, 2854, 2980, 
3060, 3337

Diseases, pests, and other types of injury, plant protection from. See 
Plant Protection from Diseases, Pests and Other Types of Injury 
(General)

Diseases, plant protection from. See Soybean Rust

District of Columbia. See United States–States–District of 
Columbia

Documents with More Than 20 Keywords 6, 7, 8, 18, 21, 31, 32, 
34, 38, 39, 50, 57, 67, 81, 83, 85, 89, 95, 96, 97, 100, 101, 102, 107, 
110, 113, 121, 122, 123, 124, 144, 147, 154, 155, 161, 164, 168, 
169, 171, 172, 182, 184, 193, 195, 200, 207, 209, 218, 219, 242, 
244, 246, 248, 250, 263, 272, 273, 275, 286, 303, 313, 318, 319, 
345, 354, 358, 361, 386, 389, 399, 442, 446, 447, 455, 456, 468, 
472, 473, 474, 477, 482, 486, 487, 492, 500, 501, 510, 515, 516, 
517, 518, 519, 522, 528, 529, 540, 544, 546, 557, 558, 564, 567, 
569, 571, 574, 581, 595, 600, 604, 611, 613, 620, 621, 623, 625, 
627, 633, 638, 643, 645, 658, 664, 676, 693, 696, 697, 700, 706, 
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715, 720, 724, 729, 731, 762, 764, 775, 778, 779, 780, 791, 796, 
802, 811, 815, 826, 832, 835, 838, 842, 843, 854, 855, 857, 862, 
863, 872, 889, 892, 900, 904, 905, 909, 910, 915, 922, 930, 931, 
933, 939, 945, 946, 953, 954, 955, 956, 962, 978, 986, 987, 988, 
989, 991, 996, 1006, 1008, 1016, 1023, 1030, 1033, 1035, 1040, 
1042, 1043, 1045, 1051, 1067, 1074, 1076, 1081, 1091, 1102, 1107, 
1113, 1122, 1139, 1141, 1142, 1147, 1148, 1155, 1156, 1157, 1158, 
1159, 1170, 1172, 1177, 1188, 1193, 1196, 1198, 1202, 1204, 1208, 
1226, 1227, 1229, 1230, 1231, 1238, 1240, 1246, 1249, 1254, 1255, 
1258, 1261, 1266, 1275, 1294, 1295, 1296, 1299, 1300, 1311, 1316, 
1320, 1328, 1341, 1343, 1349, 1350, 1352, 1372, 1381, 1393, 1396, 
1400, 1401, 1415, 1416, 1419, 1420, 1423, 1429, 1439, 1443, 1446, 
1450, 1459, 1468, 1470, 1476, 1477, 1484, 1486, 1487, 1493, 1494, 
1501, 1512, 1526, 1533, 1535, 1540, 1548, 1549, 1555, 1557, 1562, 
1564, 1565, 1566, 1569, 1590, 1591, 1596, 1598, 1599, 1600, 1606, 
1618, 1646, 1668, 1682, 1714, 1720, 1735, 1743, 1751, 1755, 1758, 
1787, 1802, 1808, 1815, 1824, 1872, 1899, 1920, 1951, 1979, 1982, 
2000, 2005, 2027, 2072, 2077, 2094, 2103, 2114, 2115, 2126, 2140, 
2158, 2186, 2193, 2206, 2212, 2215, 2241, 2248, 2266, 2272, 2287, 
2346, 2347, 2352, 2353, 2372, 2412, 2413, 2415, 2421, 2429, 2461, 
2467, 2468, 2477, 2479, 2480, 2491, 2504, 2508, 2510, 2519, 2521, 
2529, 2532, 2534, 2568, 2569, 2571, 2578, 2579, 2593, 2615, 2627, 
2633, 2651, 2674, 2679, 2680, 2685, 2701, 2710, 2714, 2734, 2768, 
2770, 2773, 2777, 2778, 2797, 2810, 2837, 2841, 2842, 2843, 2844, 
2854, 2866, 2879, 2888, 2919, 2924, 2928, 2980, 2998, 3015, 3023, 
3041, 3057, 3058, 3059, 3060, 3067, 3128, 3129, 3133, 3183, 3245, 
3246, 3247, 3258, 3266, 3273, 3275, 3287, 3299, 3325, 3332, 3337, 
3340

Dogs, Cats, and Other Pets / Companion Animals Fed Soybeans, 
Soybean Forage, or Soybean Cake or Meal as Feed / Pet Food / 
Petfood 976, 1804, 1941, 2094, 2218, 2267, 2282, 2491, 3273

Domestic Science / Home Economics Movement in the United 
States 424, 449, 545, 548, 557, 627, 686, 694, 738, 1006, 1020, 
1246, 1258, 1278, 1287, 1291, 1299, 1314, 1324, 1353, 1805, 1807, 
2769, 3049, 3149

Domestication of the soybean. See Origin, Domestication, and 
Dissemination of the Soybean (General)

Dorsett, Palemon Howard (1862-1943, USDA) 1824, 2146, 2568

Dorsett-Morse Expedition to East Asia (Feb. 1929 to Feb. 1931) 
1824, 2132, 2146, 2568, 2888

Douchi or doushi or dow see or dowsi. See Fermented Black 
Soybeans

Drackett Co. (The) (Cincinnati and Sharonville [or Evendale], 
Ohio) 3055, 3246

Dried yuba sticks. See Yuba–Dried Yuba Sticks

Dried-frozen tofu. See Tofu, Frozen, Dried-frozen, or Dried Whole

Drying of soybeans. See Storage of Seeds

DuPont (E.I. Du Pont de Nemours & Co., Inc.) and DuPont 
Agricultural Enterprise / Products (Wilmington, Delaware). 

Formerly spelled Du Pont 2810, 2961

Earliest articles on soy in major magazines and newspapers. See 
Media–Earliest Articles on Soy

Earliest commercial soy products. See Historical–Earliest 
Commercial Product

Earliest document seen... See Historical–Earliest Document Seen

Ecology (“The Mother of All the Sciences”) and Ecosystems 1735

Economics of soybean production and hedging. See Marketing 
Soybeans

Edamamé. See Green Vegetable Soybeans, Green Vegetable 
Soybeans–Edamamé

Edelsoja Whole (Full-Fat) Soy fl our. Developed by Laszlo 
Berczeller in Austria and Launched in May 1928 1854, 2024, 2048, 
2109, 2184, 2449, 2749, 2896, 2950, 2963, 2989

Edible or food-grade soybeans. See Green Vegetable Soybeans–
Vegetable-Type, Garden-Type, or Edible Soybeans

Effi ciency of animals in converting feeds into human foods. See 
Feeds–Effi ciency

Effi ciency of plants vs. animals in producing food. See 
Vegetarianism–Effi ciency of Plants... in Producing Food

Egypt. See Africa–Egypt

Eichberg, Joseph. See American Lecithin Corp.

El Molino Mills (Los Angeles Area. Founded by Edward Allen 
Vandercook. Began Operations on 1 March 1926 in Alhambra, 
California) 3015, 3058, 3059

Elizabeth City Oil and Fertilizer Co. (Elizabeth City, North 
Carolina; 1915) 1181, 1229, 1230, 1231, 1311

Embargoes, tariffs, duties. See Trade Policies (International) 
Concerning Soybeans, Soy Products, or Soyfoods–Tariffs, Duties, 
Embargoes, Moratoriums

Energy bars. See Bars–Energy Bars or Nutrition Bars Made with 
Soy

Energy, renewable, from soybeans. See Diesel Fuel, SoyDiesel, 
Biodiesel, or Artifi cial Petroleum

England. See Europe, Western–United Kingdom

Environmental Issues, Concerns, and Protection (General, Including 
Deep Ecology, Pollution of the Environment, Renewable Energy, 
etc.). See also Global Warming / Climate Change, and Water Use 
2735

Enzyme active soy fl our. See Soy Flour, Grits, and Flakes–Enzyme 
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Active

Enzymes–Commercial Enzyme Preparations Used in 
Making Soyfoods by Hydrolyzing or Modifying Soy Protein, 
Carbohydrates, or Lipids (Including Phosphatides) 1483, 2121, 
2251

Enzymes (General) 196, 528, 558, 665, 736, 745, 1317, 1344, 1387, 
1742, 2242, 3239

Enzymes in Soybean Seeds–Lipoxygenase (Formerly Called 
Lipoxidase) and Its Inactivation 2084, 2543, 3104, 3106, 3158, 
3294

Enzymes in Soybean Seeds–Other 279, 280, 281, 361, 422, 907, 
923, 1015, 1057, 1177, 1200, 1243, 1311, 1435, 1548, 1590, 1591, 
1670, 1713, 1909, 2091, 2126, 2140, 2323, 2372, 2483, 2563, 2640, 
2692, 2742, 2777, 2977, 3046, 3061, 3202, 3245, 3246, 3268, 3273

Enzymes in Soybean Seeds–Peroxidase 1177, 1239, 2091, 2212, 
2316, 2323, 3106

Enzymes in Soybean Seeds–Urease and Its Inactivation 822, 981, 
1129, 1177, 1187, 1188, 1205, 1361, 1374, 1375, 1416, 1447, 1451, 
1538, 1590, 1591, 1592, 1612, 1697, 1972, 1973, 2316, 3294

Enzymes in the Body of Humans and Other Animals (Including 
Lactase, Trypsin, Phytase) 3219, 3313

Enzymes Produced During Fermentations Involving Koji or 
Aspergillus Oryzae (Including Enzymes in Miso and Fermented 
Soy Sauce) 190, 354, 391, 509, 566, 619, 643, 730, 732, 733, 1043, 
1164, 1498, 1694, 1752, 2761

Enzymes Produced During Fermentations Involving Tempeh, Natto, 
Fermented Tofu, or Fermented Black Soybeans 643, 690, 1043, 
1067, 1104, 1261

Equipment for making soymilk. See Soymilk Equipment

Equipment for making tofu. See Tofu Equipment

Equipment for soybean crushing–manufacturers. See Anderson 
International Corp., French Oil Mill Machinery Co.

Equol–A Metabolite of Daidzein Derived by the Action of Intestinal 
Bacteria on Soy Isofl avones 2074, 2356

Erosion of soils. See Soil Science–Soil Conservation or Soil 
Erosion

Estrogens in plants. See Phytoestrogens

Ethanol (ethyl alcohol). See Solvents

Etymology. See the specifi c product concerned (e.g. soybeans, tofu, 
soybean meal, etc.)

Etymology of the Word “Soy” and its Cognates / Relatives in 
English 3198

Etymology of the Word “Soyfoods” and its Cognates / Relatives in 
Various Languages 569, 643, 853, 1172, 1295, 1470, 1873, 1954, 
1968, 2027, 2517, 2546, 2653, 2924, 3176

Etymology of the Words “Soya,” “Soy,” and “Soybean” and their 
Cognates / Relatives in Various Languages 1, 14, 50, 57, 68, 69, 78, 
81, 82, 85, 87, 89, 95, 96, 97, 101, 108, 110, 136, 144, 150, 159, 
163, 164, 195, 197, 223, 242, 244, 248, 257, 310, 349, 358, 361, 
372, 386, 399, 413, 416, 442, 446, 454, 473, 477, 479, 486, 489, 
492, 493, 502, 529, 530, 564, 567, 574, 604, 608, 611, 635, 645, 
658, 666, 693, 698, 713, 715, 733, 752, 775, 796, 808, 842, 879, 
892, 907, 910, 913, 922, 925, 933, 951, 957, 966, 1027, 1036, 1044, 
1084, 1097, 1108, 1113, 1157, 1159, 1193, 1256, 1264, 1279, 1297, 
1312, 1328, 1339, 1349, 1371, 1411, 1470, 1501, 1548, 1556, 1593, 
1643, 1714, 1823, 1829, 2022, 2069, 2077, 2161, 2193, 2248, 2279, 
2287, 2413, 2475, 2533, 2547, 2571, 2768, 2777, 2790, 2953, 3060, 
3337

Etymology of vegetarianism. See Vegetarianism–Etymology

Europe, Eastern–Bulgaria 1448, 1495, 1516, 1525, 1550, 1586, 
1587, 1627, 1711, 1728, 1777, 1977, 1978, 1990, 2078, 2116, 2125, 
2194, 2205, 2304, 2311, 2312, 2402, 2403, 2569, 2574, 2578, 2607, 
2841, 2842, 2909, 3245

Europe, Eastern–Croatia (Hrvatska; Declared Independence from 
Yugoslavia on 21 June 1991; Includes Istria or Istrian Peninsula 
and Rijeka (formerly Fiume)) 113, 123, 171, 184, 186, 1236, 1295, 
1363, 1591, 2010, 2256, 2391, 2768, 2841, 3159, 3160

Europe, Eastern–Czech Republic (Ceská Republika; Including 
Bohemia or Cechy, and Moravia or Morava. From 1918 until 1 
Jan. 1993, Western Part of Czechoslovakia, which also included 
Slovakia or Slovensko) 100, 101, 102, 104, 113, 121, 123, 124, 
144, 152, 155, 156, 173, 174, 182, 184, 230, 313, 346, 354, 639, 
722, 778, 779, 780, 833, 1045, 1067, 1119, 1233, 1234, 1239, 1292, 
1296, 1751, 1758, 2137, 2158

Europe, Eastern–Czechoslovakia (From 1918 until 1 Jan. 1993; 
then divided into The Czech Republic [formerly Bohemia and 
Moravia], and Slovakia [offi cially “The Slovak Republic”]) 63, 
1512, 1572, 1751, 1758, 2039, 2137, 2158, 2220, 2317, 2564, 2569, 
2578, 2651, 2666, 2667, 2668, 2669, 2681, 2685, 2767, 2768, 2980

Europe, Eastern–Hungary (Magyar Köztársaság) 89, 100, 101, 102, 
104, 105, 111, 113, 121, 123, 124, 133, 144, 155, 159, 163, 168, 
178, 182, 200, 204, 247, 270, 273, 275, 289, 341, 342, 354, 358, 
389, 396, 455, 468, 486, 540, 564, 587, 613, 623, 747, 832, 835, 
892, 933, 962, 970, 989, 1067, 1072, 1102, 1159, 1236, 1237, 1295, 
1408, 1470, 1471, 1509, 1548, 1570, 1574, 1588, 1589, 1608, 1611, 
1618, 1711, 1715, 1724, 1737, 1743, 1794, 1920, 2569, 2572, 2578, 
2674, 2841, 2842, 2945, 3245, 3247, 3275

Europe, Eastern–Introduction of Soybeans to. Earliest document 
seen concerning soybeans in a certain Eastern European country 
100, 101, 102, 104, 979

Europe, Eastern–Introduction of Soybeans to. Earliest document 
seen concerning soybeans or soyfoods in connection with (but not 
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yet in) a certain Eastern European country 89

Europe, Eastern–Introduction of Soybeans to. Earliest document 
seen concerning the cultivation of soybeans in a certain Eastern 
European country 100, 101, 102, 104, 979, 1512

Europe, Eastern–Introduction of Soybeans to or Dissemination of 
Soybeans from. Other or general information and leads concerning 
Eastern Europe 623

Europe, Eastern–Introduction of Soybeans to. This document 
contains the earliest date seen for soybeans in a certain Eastern 
European country 100, 101, 102, 104, 113, 979

Europe, Eastern–Introduction of Soybeans to. This document 
contains the earliest date seen for the cultivation of soybeans in 
a certain Eastern European country 100, 101, 102, 104, 113, 979, 
1512

Europe, Eastern–Lithuania (Formerly Lithuanian SSR, a Soviet 
Republic from Aug. 1940 to Aug. 1991) 601, 1591, 2052

Europe, Eastern–Macedonia (Formerly Yugoslav Republic 
of Macedonia. Offi cially Republika Makedonija. Declared 
Independence from Yugoslavia on 8 Sept. 1991) 1525

Europe, Eastern–Moldova (Moldavia until Aug. 1991; Formerly 
Moldavian SSR, a Soviet Republic from 1917 to 26 Dec. 1991) 
263, 2842

Europe, Eastern–Poland 100, 101, 102, 105, 113, 121, 124, 132, 
133, 137, 138, 139, 144, 161, 203, 258, 263, 279, 280, 281, 289, 
603, 612, 620, 621, 989, 1159, 1233, 1234, 1236, 1310, 1512, 1548, 
2024, 2244, 2276, 2328, 2480, 2542, 2569, 2570, 2578, 2685, 2841, 
2896, 2980

Europe, Eastern–Romania (Including Moldavia and Bessarabia until 
1940-44). Also spelled Rumania 104, 121, 133, 979, 1159, 1237, 
1241, 1512, 2279, 2841, 2842

Europe, Eastern–Russian Federation (Russia); Formerly Russian 
SFSR, a Soviet Republic from 30 Dec. 1922 to Dec. 1991) 83, 103, 
129, 184, 186, 188, 189, 213, 218, 226, 245, 263, 267, 268, 285, 
361, 521, 601, 612, 617, 620, 621, 623, 626, 636, 677, 682, 687, 
700, 712, 832, 834, 838, 843, 854, 855, 857, 862, 863, 866, 873, 
874, 898, 907, 915, 930, 946, 959, 962, 978, 986, 987, 989, 992, 
1033, 1067, 1071, 1102, 1159, 1161, 1182, 1193, 1207, 1226, 1236, 
1320, 1343, 1435, 1440, 1470, 1471, 1492, 1512, 1548, 1556, 1590, 
1591, 1715, 1838, 1909, 2027, 2042, 2050, 2118, 2119, 2183, 2214, 
2216, 2218, 2316, 2406, 2424, 2571, 2615, 2671, 2674, 2679, 2680, 
2773, 2841, 2916, 2945, 2980

Europe, Eastern–Serbia (Republic of Serbia since 6 June 2006). 
Including Belgrade, Novi Sad, Sajkaska, Vojvodina, and disputed 
Kosovo. Formerly part of the loose State Union of Serbia and 
Montenegro (2003-2006) 104, 979, 3160

Europe, Eastern–Slovakia (Slovak Republic, or Slovensko; Eastern 
Part of Czechoslovakia from 1918 until 1 Jan. 1993) 113, 159, 175, 
178, 204, 270, 328, 623, 2768

Europe, Eastern–Slovenia (Slovenija; Declared Independence from 
Yugoslavia on 21 June 1991) 107, 113, 121, 123, 124, 133, 143, 
148, 171, 184, 186, 188, 1235, 1295, 2841, 2842

Europe, Eastern–Soybean Production, Area and Stocks–Statistics, 
Trends, and Analyses 2564, 2674

Europe, Eastern–Ukraine (Ukrayina; Formerly Ukranian SSR, a 
Soviet Republic from 1917 to Dec. 1991) 100, 102, 104, 105, 113, 
121, 124, 129, 143, 170, 188, 189, 213, 263, 279, 280, 281, 601, 
612, 616, 617, 618, 620, 621, 672, 673, 683, 778, 779, 780, 883, 
892, 933, 956, 981, 1067, 1159, 1320, 1470, 1471, 1492, 1548, 
1591, 2091, 2313, 2420, 2546, 2768, 2841, 2842, 3095

Europe, Eastern–USSR (Union of Soviet Socialist Republics or 
Soviet Union; called Russia before 30 Dec. 1922. Ceased to exist 
on 26 Dec. 1991) 1548, 1590, 1591, 1618, 1785, 1833, 1838, 1909, 
1931, 2027, 2042, 2045, 2050, 2052, 2091, 2109, 2118, 2119, 2124, 
2156, 2158, 2183, 2214, 2216, 2218, 2313, 2316, 2406, 2407, 2420, 
2424, 2515, 2546, 2563, 2569, 2571, 2578, 2615, 2671, 2674, 2679, 
2680, 2685, 2760, 2768, 2771, 2773, 2841, 2842, 2843, 2844, 2916, 
2945, 2975, 2980, 3095, 3247, 3337

Europe, Eastern–Yugoslavia. Existed from 1918 to Jan. 1992. 
Composed of Serbia / Servia, Croatia, Bosnia and Herzegovina, 
Slovenia, Macedonia, and Montenegro. Included Carnaro, Fiume / 
Rijeka / Rieka 1947-1992; Formerly Also Spelled Jugoslavia. See 
also Serbia and Montenegro 1363, 1525, 1591, 1638, 2010, 2044, 
2256, 2391, 2569, 2578, 2768, 2831, 2841, 2842, 3159, 3160, 3245

Europe–Soybean crushers (general). See Soybean Crushers 
(Europe)

Europe, Western 55, 200, 222, 329, 473, 490, 516, 540, 564, 730, 
842, 910, 1024, 1035, 1039, 1139, 1157, 1226, 1246, 1400, 1501, 
1562, 1606, 1751, 1758, 1988, 2103, 2114, 2212, 2314, 2365, 2372, 
2541, 3053, 3060, 3173

Europe, Western–Austria (Österreich) was independent before 8 
June 1876 when the dual monarchy was formed. As the Austro-
Hungarian Empire began to break up, the Republic of Austria 
declared independence on 12 Nov. 1918 1357, 1363, 1413, 1417, 
1422, 1446, 1470, 1471, 1473, 1479, 1493, 1494, 1508, 1509, 1510, 
1512, 1548, 1557, 1566, 1570, 1572, 1579, 1590, 1591, 1714, 1715, 
1718, 1721, 1737, 1739, 1741, 1743, 1754, 1794, 1812, 1826, 1837, 
1838, 1854, 1914, 1920, 1937, 1948, 1963, 1983, 1984, 1985, 1986, 
2024, 2034, 2099, 2109, 2115, 2141, 2167, 2184, 2189, 2449, 2480, 
2569, 2571, 2578, 2625, 2654, 2679, 2680, 2685, 2713, 2745, 2841, 
2843, 2980, 2989, 3134, 3254, 3275

Europe, Western–Austria-Hungary (Austro-Hungarian Empire). 
Offi cially Dissolved on 12 Nov. 1918 89, 90, 93, 95, 96, 97, 98, 99, 
100, 101, 102, 103, 104, 105, 106, 107, 108, 109, 110, 111, 112, 
113, 114, 115, 116, 117, 118, 121, 122, 123, 124, 129, 131, 132, 
133, 136, 139, 143, 144, 145, 148, 152, 153, 154, 155, 156, 157, 
158, 159, 161, 163, 164, 165, 168, 169, 170, 171, 173, 175, 178, 
179, 182, 184, 185, 186, 188, 189, 191, 192, 193, 194, 200, 202, 
204, 210, 214, 215, 218, 230, 231, 234, 235, 237, 241, 242, 247, 
256, 260, 263, 264, 265, 267, 270, 273, 275, 276, 279, 280, 281, 
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287, 291, 292, 303, 320, 327, 328, 340, 341, 342, 349, 350, 352, 
354, 358, 360, 373, 378, 382, 383, 389, 392, 396, 412, 433, 455, 
463, 468, 477, 486, 487, 494, 515, 519, 526, 528, 529, 540, 555, 
558, 564, 576, 578, 587, 592, 601, 603, 613, 620, 621, 623, 639, 
650, 679, 684, 691, 702, 703, 720, 735, 747, 755, 772, 776, 777, 
790, 791, 806, 832, 833, 835, 843, 855, 878, 892, 899, 916, 923, 
927, 929, 933, 941, 956, 962, 963, 970, 987, 989, 1001, 1011, 1014, 
1031, 1040, 1045, 1055, 1067, 1071, 1072, 1102, 1111, 1112, 1124, 
1159, 1162, 1167, 1170, 1173, 1203, 1226, 1233, 1234, 1235, 1236, 
1237, 1260, 1292, 1295, 1296, 1320, 1346, 2768

Europe, Western–Belgium, Kingdom of 174, 571, 700, 855, 915, 
945, 987, 1097, 1108, 1159, 1226, 1423, 1492, 1548, 1591, 1599, 
1963, 2001, 2128, 2158, 2309, 2508, 2510, 2651, 2976, 3094, 3337

Europe, Western–Denmark (Danmark; Including the Province of 
Greenland [Kalaallit Nunaat]) 503, 700, 862, 905, 947, 956, 974, 
986, 987, 989, 1096, 1159, 1193, 1226, 1241, 1343, 1386, 1464, 
1465, 1491, 1493, 1548, 1557, 1590, 1591, 1836, 1920, 2005, 2072, 
2115, 2158, 2272, 2569, 2578, 2670, 2679, 2697, 2788, 2797, 2841, 
3258, 3283, 3337

Europe, Western–Finland (Suomen Tasavalta) 1972, 1973

Europe, Western–France (République Française) 60, 68, 69, 77, 78, 
79, 81, 101, 113, 124, 136, 139, 140, 141, 142, 150, 151, 155, 156, 
159, 160, 162, 163, 165, 166, 167, 168, 169, 170, 171, 173, 174, 
175, 178, 180, 181, 182, 183, 187, 188, 189, 191, 193, 194, 196, 
198, 200, 201, 204, 205, 207, 217, 218, 220, 228, 229, 230, 231, 
232, 233, 244, 247, 251, 263, 272, 273, 275, 277, 300, 301, 302, 
303, 304, 306, 307, 308, 313, 314, 315, 317, 319, 320, 323, 325, 
335, 336, 337, 338, 341, 342, 348, 349, 350, 361, 368, 373, 382, 
387, 389, 393, 396, 403, 404, 409, 412, 413, 414, 415, 416, 417, 
418, 419, 420, 421, 423, 427, 430, 432, 447, 455, 462, 465, 467, 
468, 477, 486, 487, 489, 493, 497, 515, 519, 529, 537, 540, 542, 
544, 547, 553, 561, 571, 574, 579, 582, 587, 594, 602, 608, 612, 
613, 616, 617, 618, 635, 667, 669, 672, 673, 675, 680, 683, 690, 
692, 698, 700, 720, 721, 726, 739, 745, 747, 748, 749, 752, 754, 
763, 771, 773, 775, 778, 779, 780, 781, 782, 786, 788, 801, 807, 
808, 832, 837, 860, 862, 864, 867, 868, 876, 883, 884, 889, 890, 
891, 892, 900, 901, 902, 907, 909, 915, 918, 923, 924, 925, 930, 
931, 933, 934, 939, 942, 944, 945, 946, 947, 950, 951, 956, 961, 
962, 969, 971, 972, 974, 978, 981, 986, 987, 989, 993, 994, 995, 
996, 1003, 1005, 1006, 1011, 1015, 1016, 1017, 1034, 1043, 1045, 
1047, 1051, 1060, 1067, 1073, 1077, 1081, 1087, 1089, 1096, 1097, 
1100, 1102, 1108, 1118, 1123, 1126, 1131, 1137, 1151, 1159, 1172, 
1193, 1208, 1224, 1226, 1228, 1235, 1236, 1240, 1251, 1253, 1266, 
1285, 1290, 1293, 1294, 1295, 1296, 1300, 1301, 1306, 1320, 1326, 
1334, 1342, 1345, 1347, 1349, 1352, 1356, 1358, 1359, 1361, 1364, 
1371, 1374, 1375, 1384, 1385, 1393, 1394, 1401, 1408, 1415, 1422, 
1426, 1451, 1484, 1487, 1488, 1492, 1493, 1494, 1503, 1512, 1548, 
1557, 1590, 1591, 1600, 1612, 1614, 1651, 1714, 1802, 1811, 1828, 
1830, 1839, 1867, 1872, 1877, 1900, 1901, 1903, 1920, 1934, 1935, 
1948, 1953, 1961, 1963, 1981, 1989, 2008, 2033, 2072, 2084, 2097, 
2099, 2115, 2219, 2220, 2244, 2247, 2254, 2262, 2267, 2281, 2361, 
2384, 2415, 2434, 2480, 2496, 2508, 2510, 2536, 2550, 2553, 2571, 
2589, 2606, 2636, 2651, 2672, 2676, 2679, 2680, 2685, 2738, 2768, 
2775, 2788, 2840, 2841, 2842, 2843, 2844, 2892, 2893, 2905, 2920, 
2937, 2942, 2945, 2951, 2954, 2963, 2973, 2980, 2992, 2994, 3008, 
3009, 3016, 3017, 3018, 3019, 3020, 3029, 3032, 3033, 3034, 3044, 

3057, 3062, 3072, 3080, 3082, 3139, 3145, 3155, 3167, 3170, 3183, 
3184, 3230, 3242, 3247, 3290, 3299

Europe, Western–Germany (Deutschland; Including East and West 
Germany, Oct. 1949–July 1990) 52, 54, 75, 77, 85, 86, 87, 88, 89, 
92, 94, 101, 105, 113, 114, 115, 116, 117, 119, 121, 122, 126, 128, 
130, 131, 137, 138, 139, 144, 146, 153, 154, 161, 164, 169, 172, 
175, 176, 178, 182, 184, 188, 189, 191, 202, 203, 204, 208, 215, 
216, 219, 224, 226, 227, 242, 246, 247, 248, 249, 258, 261, 262, 
263, 265, 270, 271, 275, 276, 283, 287, 288, 290, 295, 297, 298, 
310, 311, 312, 313, 321, 322, 323, 330, 331, 332, 339, 341, 342, 
345, 352, 353, 354, 355, 357, 358, 359, 383, 388, 389, 391, 398, 
400, 411, 418, 419, 426, 428, 429, 439, 456, 472, 475, 476, 478, 
487, 488, 493, 494, 499, 503, 506, 507, 509, 526, 527, 528, 529, 
531, 533, 544, 546, 551, 554, 557, 558, 565, 567, 578, 584, 585, 
588, 592, 593, 594, 611, 650, 653, 665, 678, 680, 681, 682, 684, 
696, 697, 699, 700, 701, 702, 703, 706, 717, 722, 727, 728, 729, 
731, 735, 750, 755, 758, 768, 769, 790, 791, 804, 809, 810, 817, 
823, 828, 831, 832, 833, 834, 839, 856, 862, 865, 878, 882, 886, 
892, 899, 907, 914, 915, 916, 917, 923, 929, 937, 940, 942, 946, 
953, 954, 955, 956, 958, 960, 963, 968, 977, 979, 987, 989, 991, 
992, 997, 998, 1002, 1006, 1007, 1009, 1010, 1018, 1019, 1025, 
1027, 1028, 1029, 1040, 1041, 1050, 1053, 1054, 1060, 1062, 1063, 
1064, 1065, 1066, 1070, 1080, 1086, 1089, 1090, 1092, 1097, 1103, 
1108, 1116, 1119, 1120, 1122, 1123, 1124, 1125, 1128, 1129, 1131, 
1143, 1144, 1146, 1147, 1150, 1152, 1156, 1159, 1161, 1162, 1170, 
1174, 1175, 1182, 1186, 1187, 1193, 1206, 1207, 1226, 1227, 1228, 
1229, 1230, 1231, 1233, 1234, 1236, 1237, 1238, 1244, 1261, 1290, 
1293, 1295, 1296, 1297, 1315, 1320, 1323, 1339, 1344, 1349, 1356, 
1367, 1393, 1401, 1404, 1427, 1437, 1438, 1446, 1447, 1467, 1470, 
1482, 1483, 1484, 1492, 1493, 1494, 1502, 1504, 1507, 1511, 1512, 
1525, 1534, 1536, 1538, 1548, 1557, 1563, 1580, 1584, 1590, 1591, 
1592, 1594, 1599, 1600, 1603, 1608, 1610, 1613, 1615, 1619, 1621, 
1626, 1628, 1629, 1630, 1631, 1632, 1639, 1640, 1646, 1652, 1655, 
1657, 1660, 1661, 1663, 1665, 1667, 1671, 1673, 1679, 1680, 1681, 
1682, 1687, 1689, 1691, 1692, 1698, 1703, 1710, 1711, 1712, 1714, 
1717, 1724, 1734, 1735, 1736, 1738, 1740, 1743, 1745, 1746, 1747, 
1748, 1749, 1751, 1753, 1755, 1758, 1761, 1773, 1774, 1783, 1788, 
1791, 1806, 1811, 1814, 1816, 1820, 1827, 1830, 1837, 1844, 1851, 
1852, 1853, 1856, 1857, 1858, 1866, 1868, 1869, 1871, 1880, 1882, 
1885, 1886, 1887, 1888, 1889, 1890, 1901, 1918, 1919, 1920, 1921, 
1924, 1941, 1949, 1951, 1969, 1972, 1987, 1998, 1999, 2005, 2006, 
2011, 2017, 2018, 2036, 2038, 2041, 2042, 2047, 2048, 2052, 2072, 
2073, 2092, 2105, 2110, 2115, 2118, 2119, 2130, 2131, 2135, 2137, 
2138, 2147, 2158, 2159, 2164, 2168, 2172, 2182, 2191, 2204, 2208, 
2211, 2212, 2214, 2225, 2252, 2270, 2272, 2274, 2276, 2279, 2280, 
2297, 2298, 2305, 2307, 2311, 2315, 2325, 2328, 2330, 2336, 2342, 
2345, 2346, 2358, 2364, 2391, 2392, 2418, 2425, 2426, 2435, 2440, 
2480, 2484, 2542, 2546, 2569, 2571, 2578, 2580, 2594, 2613, 2620, 
2624, 2625, 2633, 2642, 2645, 2646, 2675, 2679, 2680, 2685, 2707, 
2718, 2719, 2748, 2749, 2768, 2773, 2788, 2791, 2810, 2840, 2841, 
2842, 2843, 2844, 2849, 2860, 2870, 2897, 2909, 2915, 2916, 2917, 
2920, 2950, 2959, 2961, 2963, 2964, 2980, 2988, 3001, 3019, 3053, 
3062, 3064, 3070, 3080, 3101, 3121, 3160, 3166, 3245, 3246, 3247, 
3283, 3337

Europe, Western–Greece (Hellenic Republic–Elliniki Dimokratia–
Hellas. Including Crete, Kríte, Kriti, or Creta, and Epirus or 
Epeiros) 250, 2569, 2578, 2841, 3337
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Europe, Western–Introduction of Soy Products to. Earliest 
document seen concerning soybean products in a certain western 
European country. Soybeans as such have not yet been reported in 
this country 841, 862, 870, 1972, 1973

Europe, Western–Introduction of Soybeans to. Earliest document 
seen concerning soybeans in a certain Western European country 
95, 96, 97, 947, 2415

Europe, Western–Introduction of Soybeans to. Earliest document 
seen concerning soybeans or soyfoods in connection with (but not 
yet in) a certain Western European country 121

Europe, Western–Introduction of Soybeans to. Earliest document 
seen concerning the cultivation of soybeans in a certain Western 
European country 95, 96, 97, 571, 1416, 2415

Europe, Western–Introduction of Soybeans to or Dissemination of 
Soybeans from. Other or general information and leads concerning 
Western Europe 98, 121, 193, 206

Europe, Western–Introduction of Soybeans to. This document 
contains the earliest date seen for soybeans in a certain Western 
European country 95, 96, 97, 1416, 2415

Europe, Western–Introduction of Soybeans to. This document 
contains the earliest date seen for the cultivation of soybeans in a 
certain Western European country 95, 96, 97, 571, 1416, 2415

Europe, Western–Ireland, Republic of (Éire; Also Called Irish 
Republic) 862, 956, 1205, 1233, 1493, 1543, 1557, 1591, 1737, 
1843, 2701

Europe, Western–Italy (Repubblica Italiana) 109, 113, 121, 124, 
133, 169, 171, 178, 184, 193, 194, 200, 210, 247, 250, 273, 275, 
276, 422, 450, 468, 540, 574, 654, 660, 700, 719, 778, 779, 780, 
784, 862, 892, 915, 917, 987, 988, 989, 1019, 1102, 1159, 1208, 
1226, 1400, 1432, 1450, 1457, 1493, 1494, 1512, 1540, 1548, 1578, 
1590, 1591, 1599, 1600, 1635, 1709, 1722, 1750, 1757, 1762, 1771, 
1776, 1778, 1782, 1798, 1799, 1819, 1832, 1835, 1841, 1842, 1872, 
1951, 1963, 1998, 2115, 2274, 2445, 2446, 2454, 2480, 2490, 2569, 
2571, 2578, 2679, 2680, 2685, 2790, 2841, 2842, 2843, 2909, 2920, 
2980, 3337

Europe, Western–Liechtenstein, Principality of 121

Europe, Western–Luxembourg, Grand Duchy of (Occasionally 
spelled Luxemburg) 1591

Europe, Western–Netherlands, Kingdom of the (Koninkrijk der 
Nederlanden), Including Holland 46, 93, 106, 113, 261, 303, 304, 
324, 342, 344, 361, 362, 363, 389, 420, 468, 469, 470, 471, 474, 
479, 486, 487, 508, 515, 518, 533, 622, 628, 629, 633, 637, 643, 
644, 645, 662, 666, 670, 700, 705, 756, 814, 862, 892, 915, 978, 
985, 987, 999, 1067, 1069, 1074, 1103, 1159, 1226, 1227, 1236, 
1244, 1261, 1320, 1332, 1348, 1493, 1494, 1512, 1548, 1557, 1563, 
1590, 1591, 1593, 1599, 1600, 1618, 1642, 1643, 1644, 1684, 1685, 
1686, 1720, 1730, 1731, 1790, 1868, 1884, 1920, 1963, 1976, 2005, 
2052, 2070, 2072, 2115, 2139, 2158, 2289, 2350, 2372, 2386, 2405, 
2413, 2427, 2463, 2480, 2508, 2510, 2569, 2578, 2651, 2674, 2676, 

2679, 2685, 2841, 2843, 2979, 2980, 3072, 3145, 3337

Europe, Western–Norway, Kingdom of (Kongeriket Norge) 700, 
862, 956, 987, 1401, 1557, 1591, 1920, 2569, 2578, 2679, 3035, 
3337

Europe, Western–Portugal (República Portuguesa; Including Macao 
/ Macau {Until 1999} and the Azores) 50, 1008, 1078, 2415, 2674

Europe, Western–Scotland (Part of United Kingdom since 1707) 
53, 74, 443, 536, 634, 646, 753, 830, 862, 895, 896, 906, 918, 925, 
936, 956, 959, 982, 987, 1057, 1195, 1211, 1440, 1557, 1780, 2054, 
2277, 2568, 2654, 2713, 2964

Europe, Western–Soybean Crushing–Soy Oil and Meal Production 
and Consumption–Statistics, Trends, and Analyses 905

Europe, Western–Spain, Kingdom of (Reino de España) 155, 206, 
580, 862, 1398, 1416, 1443, 1450, 1590, 1591, 1817, 1963, 2126, 
2415, 3257, 3337

Europe, Western–Sweden, Kingdom of (Konungariket Sverige) 
45, 52, 574, 700, 819, 841, 853, 862, 870, 886, 897, 956, 986, 987, 
1159, 1193, 1226, 1493, 1548, 1557, 1590, 1591, 1920, 2018, 2052, 
2072, 2115, 2569, 2578, 2841, 3337, 3339

Europe, Western–Switzerland (Swiss Confederation) 113, 148, 168, 
208, 321, 322, 343, 354, 359, 360, 392, 397, 434, 457, 485, 527, 
556, 567, 569, 611, 627, 694, 699, 736, 738, 922, 928, 939, 1006, 
1040, 1051, 1092, 1112, 1143, 1228, 1236, 1240, 1275, 1295, 1296, 
1300, 1310, 1320, 1393, 1406, 1450, 1548, 1556, 1590, 1591, 1667, 
2480, 2641, 2685, 2768, 2841, 2920, 2926, 2963, 3019, 3020, 3155, 
3158

Europe, Western–Trade (Imports or Exports) of Soybeans, Soy Oil, 
and / or Soybean Meal–Statistics. See also Trade (International) 
855, 1131

Europe, Western–United Kingdom of Great Britain and Northern 
Ireland (UK–Including England, Scotland, Wales, Channel Islands, 
Isle of Man, Gibraltar) 44, 46, 50, 53, 61, 71, 73, 74, 75, 84, 85, 
101, 102, 115, 122, 127, 139, 147, 150, 168, 177, 190, 195, 200, 
209, 219, 223, 243, 253, 254, 255, 257, 275, 276, 286, 294, 304, 
308, 318, 337, 346, 360, 378, 380, 385, 399, 401, 402, 410, 433, 
435, 443, 453, 469, 471, 487, 523, 525, 529, 536, 541, 544, 568, 
572, 573, 574, 587, 594, 634, 646, 652, 659, 680, 693, 696, 697, 
700, 708, 709, 710, 728, 744, 753, 813, 817, 829, 830, 834, 838, 
840, 841, 843, 844, 845, 848, 849, 850, 851, 852, 853, 855, 857, 
862, 865, 866, 870, 873, 874, 875, 879, 880, 887, 888, 892, 894, 
895, 896, 897, 898, 900, 903, 904, 905, 906, 907, 908, 909, 915, 
918, 921, 923, 925, 930, 931, 933, 934, 936, 939, 942, 946, 948, 
949, 951, 954, 956, 957, 959, 965, 966, 967, 973, 975, 978, 982, 
986, 987, 989, 990, 991, 1004, 1012, 1023, 1024, 1032, 1033, 1034, 
1042, 1049, 1057, 1059, 1074, 1076, 1079, 1082, 1084, 1088, 1091, 
1093, 1101, 1107, 1108, 1109, 1115, 1118, 1147, 1148, 1156, 1159, 
1163, 1180, 1188, 1193, 1194, 1197, 1201, 1208, 1211, 1217, 1218, 
1220, 1221, 1222, 1224, 1226, 1227, 1229, 1230, 1231, 1233, 1238, 
1240, 1243, 1267, 1288, 1290, 1295, 1296, 1297, 1302, 1303, 1308, 
1310, 1311, 1318, 1320, 1323, 1332, 1343, 1349, 1362, 1365, 1384, 
1401, 1423, 1431, 1440, 1441, 1445, 1450, 1454, 1464, 1465, 1470, 
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1471, 1484, 1487, 1488, 1491, 1493, 1497, 1521, 1537, 1538, 1545, 
1548, 1550, 1555, 1557, 1563, 1576, 1590, 1591, 1600, 1601, 1605, 
1631, 1646, 1664, 1671, 1708, 1729, 1738, 1739, 1743, 1747, 1780, 
1792, 1801, 1830, 1840, 1844, 1864, 1902, 1905, 1919, 1920, 1933, 
1937, 1943, 1944, 1945, 1962, 1963, 1968, 1983, 1984, 2005, 2052, 
2054, 2072, 2074, 2092, 2110, 2115, 2141, 2154, 2158, 2179, 2217, 
2222, 2229, 2248, 2277, 2283, 2346, 2362, 2409, 2413, 2440, 2460, 
2467, 2479, 2480, 2502, 2510, 2551, 2553, 2568, 2569, 2571, 2578, 
2597, 2615, 2616, 2625, 2633, 2651, 2654, 2655, 2674, 2679, 2680, 
2685, 2688, 2713, 2720, 2738, 2788, 2797, 2839, 2846, 2913, 2914, 
2918, 2964, 3008, 3064, 3097, 3248, 3264, 3275, 3281, 3307, 3323, 
3337

European Soybean Types and Varieties–Early, with Names 2980, 
3247

Evans Seed Co. (West Branch, Ogemaw County, Michigan) and Mr. 
Edward Ellsworth Evans (1864-1928) 658, 696, 724, 2627, 2854

Exercise. See Physical Fitness, Physical Culture, and Exercise

Expellers. See Soybean Crushing–Equipment–Screw Presses and 
Expellers

Experiment Stations, Offi ce of. See United States Department of 
Agriculture (USDA)–Offi ce of Experiment Stations

Experiment stations (state) in USA. See Agricultural Experiment 
Stations in the United States

Explosions or fi res. See Soybean Crushing–Explosions and/or Fires 
in Soybean Solvent Extraction Plants

Explosives Made from Soy Oil or Glycerine–Industrial Uses of Soy 
Oil as a Non-Drying Oil 1033, 1147, 1148, 1182, 1193, 1328, 1454, 
1562, 1682, 1847, 1899, 2158, 2532, 2534, 2795, 2842, 2868, 3041

Exports. See Trade of Soybeans, Oil & Meal, or see Individual 
Soyfoods Exported

Faba bean or fava bean. See Broad Bean (Vicia faba)

Fairchild, David (1869-1954). In 1897 founded Section of Foreign 
Seed and Plant Introduction. After March 1901, Renamed Offi ce of 
Foreign Seed and Plant Introduction, then Offi ce of Foreign Plant 
Introduction, then Division of Foreign Plant Introduction 510

Family history. See Genealogy and Family History

FAO. See United Nations (Including UNICEF, FAO, UNDP, 
UNESCO, and UNRRA) Work with Soy

Farbenindustrie, I.G. See IG Farben

Farm machinery. See Tractors

Farm Machinery–Etymology of Related Terms and Their Cognates 
517, 564

Fasting–Abstaining from All Food and Nourishment, Consuming 

Only Water 1299, 1486, 1939, 2780, 2837, 3256

Fatty Acids for Non-Drying or Drying Applications (As in Hot-Melt 
Glues or the Curing Component of Epoxy Glues)–Industrial Uses 
of Soy Oil 1401, 1441, 1646, 2528, 2615, 2773, 2875, 2925, 2941, 
2973

Fearn, Dr. Charles E. (-1949), and Fearn Soya Foods / Fearn 
Natural Foods 2319, 2346, 2517, 2552, 2567, 2568, 2616, 2625, 
2688, 2689, 2699, 2701, 2723, 2724, 2725, 2727, 2842, 2902, 3015, 
3129

Feed manufacturing companies. See Ralston Purina Company

Feeds and Feedstuffs–General 328

Feeds–Effi ciency of Animals in Converting Feeds into Human 
Foods 1923

Feeds / Forage from Soybean Plants–Hay (Whole Dried Soybean 
Plants, Foliage and Immature Seed Included) 50, 107, 136, 174, 
231, 237, 272, 275, 278, 286, 288, 298, 310, 364, 384, 394, 405, 
406, 408, 426, 444, 446, 451, 454, 464, 466, 480, 482, 483, 490, 
495, 501, 503, 506, 511, 513, 517, 524, 529, 560, 564, 569, 570, 
571, 580, 581, 584, 591, 599, 602, 604, 610, 624, 655, 658, 673, 
683, 740, 764, 796, 797, 801, 802, 842, 843, 881, 910, 912, 926, 
930, 931, 939, 953, 1008, 1015, 1023, 1030, 1033, 1058, 1067, 
1086, 1091, 1095, 1101, 1113, 1117, 1133, 1142, 1157, 1158, 1159, 
1172, 1179, 1214, 1249, 1254, 1255, 1265, 1268, 1286, 1304, 1325, 
1328, 1341, 1352, 1396, 1405, 1423, 1493, 1494, 1548, 1552, 1555, 
1562, 1566, 1591, 1646, 1683, 1808, 1822, 1860, 1952, 2049, 2077, 
2115, 2235, 2346, 2355, 2398, 2532, 2573, 2591, 2682, 2777, 2817, 
2854, 2885, 2942, 2980, 2991, 3273

Feeds / Forage from Soybean Plants or Full-Fat Seeds (Including 
Forage, Fodder {Green Plants}, or Ground Soybean Seeds) 7, 8, 
18, 19, 25, 38, 39, 77, 85, 86, 88, 104, 110, 114, 115, 144, 161, 164, 
172, 173, 180, 183, 188, 189, 191, 193, 195, 202, 207, 217, 220, 
244, 250, 267, 273, 299, 309, 332, 347, 356, 364, 365, 366, 371, 
374, 381, 386, 395, 399, 405, 426, 428, 437, 441, 478, 486, 504, 
505, 514, 515, 530, 550, 559, 575, 609, 614, 617, 618, 620, 621, 
624, 635, 636, 639, 641, 649, 672, 675, 687, 704, 720, 723, 744, 
747, 760, 762, 782, 785, 814, 832, 835, 862, 872, 884, 901, 915, 
923, 933, 946, 954, 975, 976, 978, 1032, 1042, 1074, 1076, 1097, 
1102, 1114, 1165, 1169, 1174, 1183, 1188, 1201, 1208, 1226, 1245, 
1246, 1256, 1294, 1295, 1296, 1305, 1312, 1320, 1350, 1371, 1393, 
1405, 1411, 1415, 1419, 1429, 1448, 1460, 1461, 1469, 1487, 1512, 
1517, 1526, 1528, 1551, 1573, 1590, 1591, 1653, 1656, 1689, 1792, 
1793, 1940, 2031, 2065, 2072, 2094, 2103, 2114, 2126, 2140, 2142, 
2166, 2233, 2271, 2310, 2313, 2314, 2335, 2365, 2389, 2442, 2460, 
2467, 2508, 2518, 2524, 2571, 2573, 2591, 2623, 2672, 2679, 2680, 
2682, 2685, 2737, 2738, 2775, 2802, 2943, 2980, 2988, 3115, 3152, 
3183

Feeds / Forage from Soybean Plants–Pasture, Grazing or Foraging 
303, 564, 604, 663, 796, 842, 910, 931, 939, 960, 1008, 1030, 1058, 
1157, 1158, 1249, 1254, 1265, 1328, 1352, 1423, 1548, 1552, 1562, 
2077, 2114, 2215, 2248, 2287, 2477, 2777

Feeds / Forage from Soybean Plants–Pastures & Grazing–Hogging 
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Down / Off, Pasturing Down, Grazing Down, Lambing Down / Off, 
and Sheeping-Down / Off 564, 663, 696, 842, 931, 939, 1158, 1249, 
1254, 1265, 1352, 1548, 2193, 2215

Feeds / Forage from Soybean Plants–Silage / Ensilage Made in a 
Silo 155, 163, 168, 174, 187, 201, 274, 329, 351, 370, 376, 384, 
390, 407, 431, 436, 438, 444, 445, 454, 464, 466, 473, 480, 481, 
482, 483, 484, 500, 501, 510, 511, 512, 517, 522, 524, 534, 535, 
539, 543, 560, 562, 564, 569, 577, 580, 581, 582, 584, 589, 597, 
599, 615, 616, 631, 632, 638, 658, 661, 664, 685, 695, 696, 708, 
711, 715, 718, 748, 761, 789, 796, 797, 842, 843, 855, 910, 912, 
926, 930, 931, 939, 960, 1030, 1033, 1046, 1075, 1094, 1113, 1117, 
1132, 1157, 1158, 1159, 1190, 1191, 1203, 1214, 1249, 1254, 1255, 
1257, 1265, 1268, 1269, 1286, 1304, 1328, 1352, 1396, 1423, 1548, 
1552, 1562, 1566, 1808, 1847, 1932, 1952, 1960, 1981, 2077, 2096, 
2191, 2215, 2248, 2287, 2498, 2520, 2627, 2777, 2817, 2854, 2865, 
2991, 3063, 3155, 3340

Feeds / Forage from Soybean Plants–Soilage and Soiling (Green 
Crops Cut for Feeding Confi ned Animals) 431, 473, 490, 501, 502, 
564, 590, 638, 658, 685, 708, 761, 796, 939, 980, 1157, 1158, 1204, 
1249, 1255, 1328, 1548, 1552, 2077, 2215, 2477, 2854

Feeds / Forage from Soybean Plants–Straw (Stems of Whole Dried 
Soybean Plants). Also Fertilizing Value, Other Uses, Yields, and 
Chemical Composition 103, 105, 107, 108, 113, 114, 116, 121, 
123, 124, 130, 136, 137, 138, 144, 174, 182, 184, 200, 206, 219, 
242, 246, 263, 298, 329, 357, 358, 372, 394, 405, 426, 454, 464, 
482, 503, 506, 511, 529, 535, 562, 569, 578, 584, 599, 658, 697, 
715, 726, 727, 797, 953, 1067, 1086, 1101, 1113, 1159, 1172, 1255, 
1286, 1328, 1341, 1396, 1480, 1562, 1808, 1952, 2077, 2115, 2346, 
2415, 2777, 2854

Feeds Made from Soybean Meal (Defatted) 261, 262, 286, 357, 
375, 726, 794, 816, 838, 841, 843, 849, 856, 857, 862, 863, 865, 
870, 875, 879, 886, 894, 895, 896, 898, 903, 908, 918, 925, 946, 
953, 957, 966, 982, 986, 1030, 1032, 1033, 1045, 1067, 1082, 1084, 
1096, 1109, 1145, 1147, 1148, 1202, 1211, 1220, 1221, 1222, 1226, 
1229, 1230, 1231, 1246, 1288, 1297, 1305, 1313, 1347, 1352, 1404, 
1450, 1499, 1506, 1518, 1547, 1584, 1590, 1591, 1610, 1613, 1615, 
1619, 1626, 1628, 1629, 1630, 1631, 1642, 1657, 1660, 1662, 1663, 
1665, 1667, 1669, 1673, 1679, 1680, 1681, 1684, 1687, 1703, 1712, 
1720, 1730, 1731, 1734, 1736, 1740, 1745, 1747, 1748, 1749, 1753, 
1780, 1792, 1811, 1816, 1827, 1868, 1899, 1901, 1923, 1940, 1943, 
1944, 1945, 1947, 1959, 1972, 1973, 2005, 2033, 2054, 2096, 2103, 
2126, 2138, 2145, 2198, 2208, 2253, 2307, 2314, 2322, 2335, 2360, 
2419, 2451, 2473, 2518, 2519, 2521, 2525, 2570, 2596, 2615, 2627, 
2662, 2726, 2736, 2747, 2753, 2834, 2865, 2903, 2917, 2920, 2970, 
2984, 3007, 3031, 3054, 3066, 3107, 3113, 3126, 3150, 3164, 3165, 
3197, 3203, 3214, 3229, 3244, 3298, 3302

Feeds, Other Types (Okara, Calf Milk Replacers, Soybean Hulls, 
etc.) 1371, 1459, 1804

Feeds–Soybeans, soybean forage, or soy products fed to various 
types of animals. See The type of animal–chickens, pigs, cows, 
horses, etc.

Feminization. See Reproduction / Reproductive, Fertility, or 
Feminization Problems

Fermented Black Soybean Extract (Shizhi / Shih Chih), and 
Fermented Black Soybean Sauce (Mandarin: Shiyou / Shih-yu. 
Cantonese: Shi-yau / Si-yau / Seow. Japanese: Kuki-jiru). See also 
Black Bean Sauce 7, 14, 20, 21, 1039

Fermented Black Soybean Production–How to Make Fermented 
Black Soybeans on a Commercial Scale 32

Fermented Black Soybeans–Etymology of This Term and Its 
Cognates / Relatives in Various Languages 68, 633, 657, 1036, 
1404, 1606, 1802

Fermented Black Soybeans from Japan–Kuki 491

Fermented Black Soybeans, Unsalted or Bland (Soybean Koji)–
Whole Soybeans Fermented without Salt in China (Danshi / Danchi 
in pinyin, or Tanshih, Tan-shih, or Tan-ch’ih in Wade-Giles) 32, 36, 
1036

Fermented Black Soybeans–Whole Soybeans Fermented with 
Salt–Also called Fermented Black Beans, Salted Black Beans, 
Salty Black Beans, Black Fermented Beans, Black Beans, Black 
Bean Sauce, Black Bean and Ginger Sauce, Chinese Black Beans, 
Preserved Black Beans or Preserved Chinese Black Beans. In 
Chinese (Mandarin): Shi, Doushi, or Douchi (pinyin), Tou-shih, 
Toushih, or Tou-ch’ih (Wade-Giles). Cantonese: Dow see, Dow si, 
Dow-si, Dowsi, or Do shih. In Japan: Hamanatto, Daitokuji Natto, 
Shiokara Natto, or Tera Natto. In the Philippines: Tausi or Taosi / 
Tao-si. In Malaysia or Thailand: Tao si. In Indonesia: Tao dji, Tao-
dji, or Tao-djie 6, 7, 9, 10, 11, 14, 16, 19, 20, 21, 22, 26, 31, 32, 34, 
36, 38, 41, 48, 51, 58, 59, 68, 168, 171, 207, 259, 272, 455, 486, 
491, 520, 613, 633, 645, 657, 756, 858, 1035, 1036, 1039, 1045, 
1067, 1264, 1349, 1404, 1494, 1548, 1549, 1560, 1566, 1606, 1646, 
1668, 1789, 1802, 2206, 2575, 2679, 3057

Fermented Soyfoods and Their Fermentation (General). See also: 
Microbiology and Bacteriology–History of Early Discoveries 94, 
279, 280, 281, 345, 509, 951, 1170, 1261, 1476, 1477, 1571, 2604

Fermented Specialty Soyfoods–Soy Wine, Cantonese Wine Starter 
(Kiu-Tsee / Tsée), Soy Fermentation Pellicle or Bean Ferment (Tou 
Huang), Soyidli / Idli, Dosa / Dosai, Dhokla, and Soy Ogi 29, 34, 
272, 303, 341, 455, 613, 945, 1016, 1037, 1051, 1067, 1349, 1789, 
1824, 2575, 2841, 2844

Fermented tofu. See Tofu, Fermented

Fermented whole soybeans. See Natto, Dawa-dawa, Kinema, Thua-
nao

Fertility of the soil. See Soil Science–Soil Fertility

Fertilizer, soybean meal used as. See Soybean Meal / Cake, Fiber 
(as from Okara), or Shoyu Presscake as a Fertilizer or Manure for 
the Soil

Fertilizers / Fertilizer (Incl. Foliar Sprays), Fertilization, Plant 
Nutrition, Mineral Needs, and Nutritional / Physiological Disorders 
of Soybeans (Including Chlorosis) 89, 242, 301, 425, 472, 473, 
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483, 581, 606, 651, 669, 673, 715, 767, 926, 962, 1157, 1328, 1333, 
1352, 1364, 1416, 1417, 1683, 2279, 2346, 2375, 2396, 3133

Fiber. See Carbohydrates–Dietary Fiber

Fiber–Okara or Soy Pulp–Etymology of This Term and Its Cognates 
/ Relatives in Various Languages 38, 81, 92, 252, 253, 294, 332, 
472, 515, 666, 709, 720, 729, 731, 739, 811, 1085, 1316, 1459, 
1567, 2186, 2347, 2837, 2841, 3306

Fiber–Okara or Soy Pulp, from Making Soymilk or Tofu–Value 
Added Uses (Not Including Livestock Feeds) and Solutions to 
Disposal Problems 38, 332, 720, 1180, 1384, 2186

Fiber–Okara or Soy Pulp, the Residue Left from Making Soymilk 
or Tofu. Also called Bean Curd Residue, Soybean Curd Residue, 
Dou-fu-zha (Pinyin) 38, 66, 81, 92, 252, 253, 294, 297, 332, 388, 
472, 486, 515, 571, 588, 605, 666, 709, 710, 720, 729, 731, 739, 
752, 775, 807, 811, 1043, 1067, 1081, 1085, 1180, 1218, 1239, 
1275, 1285, 1316, 1318, 1342, 1358, 1384, 1415, 1429, 1459, 1493, 
1494, 1548, 1567, 1735, 1802, 1815, 2036, 2133, 2186, 2347, 2504, 
2546, 2579, 2594, 2661, 2729, 2770, 2819, 2837, 2841, 2844, 2924, 
3058, 3059, 3204, 3258, 3306

Fiber–Okara or Soy Pulp, Used as an Ingredient in Commercial 
Soyfood Products 1898

Fiber–Presscake, Residue or Dregs from Making Soy Sauce 147, 
172, 355, 388, 472, 509, 518, 588, 643, 645, 693, 697, 858, 954, 
1053, 1571, 2278, 3002

Fiber–Seventh-day Adventist Writings or Products (Especially 
Early) Related to Dietary Fiber 1299, 1443, 1486, 1533, 1595, 
1596, 1598, 1641, 1645, 2127, 2213, 2221, 2232, 2414, 2429, 2485, 
2511, 2594, 2687, 2838, 3050, 3263

Fiber, Soy–Bran–Etymology of This Term and Its Cognates / 
Relatives in Various Languages 1381, 1416, 1548, 2575

Fiber, Soy–Bran (Pulverized Soybean Hulls / Seed Coats) and Other 
Uses of Soybean Hulls 182, 1371, 1381, 1416, 1548, 1568, 2475, 
2575

Fibers (Artifi cial Wool or Textiles Made from Spun Soy Protein 
Fiber, Including Azlon, Soylon, and Soy Silk / Soysilk)–Industrial 
Uses of Soy Proteins 1081, 2477, 2529, 2740, 2741, 2899, 2920, 
2962, 2966, 2973, 3055, 3325

Fires or explosions. See Soybean Crushing–Explosions and/or Fires 
in Soybean Solvent Extraction Plants

Fish or Crustaceans (e.g., Shrimp) Fed Soybean Meal or Oil as Feed 
Using Aquaculture or Mariculture 603

Fitness. See Physical Fitness, Physical Culture, and Exercise

Five-spice pressed tofu. See Tofu, Five-Spice Pressed (Wu-hsiang 
Toufukan / Wuxiang Doufugan)

Flakes, from whole soybeans. See Whole Soy Flakes

Flatulence or Intestinal Gas–Caused by Complex Sugars (As the 
Oligosaccharides Raffi nose and Stachyose in Soybeans), by Fiber, 
or by Lactose in Milk 15, 42, 60, 299, 323, 528, 558, 984, 1038, 
1063, 1077, 1100, 1168, 1177, 1217, 1259, 1381, 1476, 1477, 1775, 
1876, 2002, 2028, 2174, 2197, 2277, 2388, 2468, 2512, 2526, 2603, 
2717, 2730, 2736, 2890, 3086, 3251

Flavor / Taste Problems and Ways of Solving Them (Especially 
Beany Off-Flavors in Soy Oil, Soymilk, Tofu, Whole Dry 
Soybeans, or Soy Protein Products, and Ways of Masking or 
Eliminating Them) 102, 306, 486, 528, 558, 745, 867, 897, 961, 
981, 1076, 1097, 1116, 1208, 1218, 1239, 1247, 1262, 1314, 1342, 
1359, 1381, 1415, 1473, 1538, 1715, 1758, 1774, 1846, 1854, 1962, 
2025, 2141, 2168, 2212, 2237, 2256, 2323, 2347, 2352, 2372, 2387, 
2391, 2461, 2468, 2477, 2478, 2517, 2529, 2533, 2567, 2634, 2713, 
2755, 2790, 2839, 2870, 3049, 3133, 3195, 3294, 3332

Flax plant or fl axseed. See Linseed Oil, Linseed Cake / Meal, or the 
Flax / Flaxseed Plant

Flint, James. Translator, Agent and Resident Administrator 
(Supercargo) in China of the East India Company (England) in the 
Late 1700s. Died 1793. Chinese Name–Hung Jen. See also: Samuel 
Bowen 50

Flour, cottonseed. See Cottonseed Flour

Flour, soy. See Soy Flour

Flour, soy–Imports, Exports. See Soy Flour–Imports, Exports, 
International Trade

Flour, soy–Industrial uses of. See Soy Flour, Industrial Uses of–
Other

Fodder, soybean. See Feeds / Forage from Soybean Plants or Full-
Fat Seeds

Food and Drug Administration (FDA, U.S. Dept. of Health and 
Human Services) 872, 1026, 1153, 1227, 1444, 1668, 1805

Food Production and Distribution Administration of USDA. See 
United States Department of Agriculture (USDA)–War Food 
Administration (WFA)

Food uses of soybeans in the USA, early. See Historical–Documents 
about Food Uses of Soybeans (or Recipes) in the USA before 1900

Foodservice and Institutional Feeding or Catering, Including 
Quantity or Bulk Recipes 3330

Forage, soybean. See Feeds / Forage from Soybean Plants, Feeds / 
Forage from Soybean Plants or Full-Fat Seeds

Ford, Henry (1863-1947), and His Researchers–Work with Soy–
Robert Boyer, Frank Calvert, William Atkinson, Edsel Ruddiman, 
Bob Smith, Holton W. “Rex” Diamond, and Jan Willemse 1890, 
2153, 2272, 2346, 2352, 2354, 2440, 2457, 2464, 2479, 2519, 2534, 
2568, 2593, 2602, 2617, 2618, 2663, 2679, 2695, 2738, 2768, 2773, 
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2778, 2790, 2793, 2797, 2801, 2810, 2840, 2842, 2844, 2905, 2961, 
2966, 3025, 3041, 3055, 3245, 3246, 3287, 3325, 3337, 3340

Formulas (early) for basic food ingredients. See Cookery Books

Foundry cores, binder. See Binder for Sand Foundry Cores

Fouts Family of Indiana–Incl. Taylor Fouts (1880-1952), His 
Brothers Noah Fouts (1864-1938) and Finis Fouts (1866-1943), 
Their Soyland Farm (1918-1928), and Their Father Solomon Fouts 
(1826-1907) 1899, 3043, 3337

France. See Europe, Western–France

Frankfurters, hot dogs, or wieners–meatless. See Meat Alternatives–
Meatless Sausages

French Oil Mill Machinery Co. (Piqua, Ohio). Maker of Soybean 
Crushing Equipment. Also Named French Oil Machinery Co.. 3245, 
3246

Frozen desserts, non-dairy. See Soy Ice Cream

Frozen tofu. See Tofu, Frozen, Dried-Frozen, or Dried Whole

Fruitarianism. See Vegetarianism–Fruitarianism

Funk Brothers Seed Co. (Bloomington, Illinois). Founded in 1901 
by Eugene D. Funk, Sr. (1867-1944). Started selling soybeans in 
1903. Started Crushing Soybeans in 1924. Renamed Funk Seeds 
International, Inc. by 1972. Controlled by Ciba-Geigy by 1974 
2049, 2568, 2640, 2714, 2734, 2923, 2998, 3015, 3169, 3331

Gandhi, Mohandas K. (“Mahatma”) (1869-1948). Vegetarian 
Pioneer Worldwide, and in India and England 2371, 2373, 2387, 
2388, 2390, 2571, 2663, 2679, 2680, 3048

Ganmodoki. See Tofu, Fried

Ganmodoki and Hiryozu. See Meat Alternatives (Traditional 
Asian)–Ganmodoki and Hiryozu

Garbanzo beans, etymology. See Chickpea, Etymology

Gardner, Henry A. See Paint Manufacturers’ Association of the U.S.

Gas, intestinal. See Flatulence or Intestinal Gas

Geese, Ducks, Pheasants, and Other Poultry Fed Soybeans, 
Soybean Forage, or Soybean Cake or Meal as Feed 7, 8, 486, 515, 
696, 3125

Genealogy and Family History. See Also: Obituaries, Biographies 
9, 57, 67, 89, 154, 164, 177, 224, 225, 226, 260, 269, 288, 349, 399, 
426, 477, 528, 547, 558, 579, 608, 664, 665, 693, 727, 736, 946, 
1086, 1151, 1238, 1300, 1446, 1495, 1548, 1583, 1596, 1598, 1602, 
1838, 2633, 2768

General Mills, Inc. (Minneapolis, Minneapolis) 3153, 3265, 3327

Genetics, soybean. See Breeding of Soybeans and Classical 
Genetics

Georgeson, Charles Christian (1851-1931) of Kansas and Alaska 
374, 375, 386, 428, 444, 446, 447, 448, 502, 517, 564, 584, 589, 
595, 696, 910, 1139

Germany. See Europe, Western–Germany

Germination / viability of seeds. See Seed Germination or Viability–
Not Including Soy Sprouts

Glidden Co. (The) (Chicago, Illinois, and Cleveland, Ohio). Incl. 
Durkee Famous Foods. See also: Julian, Percy 2397, 2471, 2488, 
2519, 2745, 2844, 2895, 2896, 2897, 2898, 2966, 2970, 3015, 3027, 
3043, 3129, 3166, 3239, 3246, 3317, 3337

Gluten. See Wheat Gluten

Glycerine, explosives made from. See Explosives Made from 
Glycerine

Glycine javanica or Glycine wightii. See Neonotonia wightii

Glycine soja. See Wild Annual Soybean

Glycine species, wild perennial. See Wild, Perennial Relatives of 
the Soybean

Goats Fed Soybeans, Soybean Forage, or Soybean Cake or Meal as 
Feed 445, 480, 1555, 2126, 2917

Goitrogens / Goitrogenic Substances (Which Can Affect Thyroid 
Function and Cause Goiter) 525, 1955, 2173, 2329, 2695, 2787, 
2801, 2939, 2960, 3023, 3056

Government policies and programs effecting soybeans. See Policies 
and programs

Grades and grading of soybeans. See Seed Quality of Soybeans–
Condition, Grading, and Grades (Moisture, Foreign Material, 
Damage, etc.)

Graham, Sylvester (1794-1851). American Health Reformer and 
Vegetarian (Actually Vegan) (New York) 1226, 1486, 1489, 1533, 
1563, 1596, 1598, 1617, 2429, 2964

Granules, from whole soybeans. See Whole Soy Flakes

Grazing green soybean plants. See Feeds / Forage from Soybean 
Plants–Pasture, Grazing or Foraging

Green Manure, Use of Soybeans as, by Plowing / Turning In 
/ Under a Crop of Immature / Green Soybean Plants for Soil 
Improvement 439, 522, 564, 581, 604, 649, 658, 674, 715, 744, 
792, 904, 930, 944, 1008, 1023, 1030, 1042, 1076, 1091, 1098, 
1113, 1122, 1148, 1157, 1158, 1204, 1240, 1328, 1548, 1646, 1847, 
1981, 1982, 2098, 2114, 2248, 2287, 2467, 2477, 2508, 2510, 2682, 
2775, 2817, 2988, 3060, 3340
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Green soybeans. See Soybean Seeds–Green

Green Vegetable Soybeans (Edamamé)–Machinery or Equipment 
Used for Harvesting or Picking, Sorting, Cleaning, and / or 
Shelling, Threshing, or Depodding 2394, 3013

Green Vegetable Soybeans–Etymology of This Term and Its 
Cognates / Relatives in Various Languages 28, 37, 386, 468, 1157, 
1328, 1439, 1802, 2126, 2171, 2186, 2248, 2265, 2394, 2710, 2714, 
2734, 2739, 2756, 2777, 2812, 2888, 2986, 2998

Green Vegetable Soybeans–Horticulture–How to Grow as a Garden 
Vegetable or Commercially 273, 455, 613, 933, 1067, 2394, 2573, 
2777, 2813, 3076, 3096

Green Vegetable Soybeans Industry and Market Statistics, Trends, 
and Analyses–By Geographical Region 2778

Green Vegetable Soybeans–Large-Seeded Vegetable-Type or Edible 
Soybeans, General Information About, Not Including Use As Green 
Vegetable Soybeans 442, 2759

Green Vegetable Soybeans–Leaves of the Soybean Plant Used as 
Food or Medicine. Called Huo in Chinese 18, 21, 28, 31, 38, 607, 
1035, 1606, 2365

Green Vegetable Soybeans–Soybean Seedlings or Their Leaves 
Served as a Tender Vegetable. Called Doumiao or Tou Miao in 
Chinese 28, 31, 38, 2413

Green Vegetable Soybeans–The Word Edamame (Japanese-Style, 
in the Pods), Usually Grown Using Vegetable-Type Soybeans–
Appearance in European-Language Documents 386, 446, 522, 549, 
1802, 2146, 2186

Green Vegetable Soybeans, Usually Grown Using Vegetable-Type 
Soybeans 28, 37, 123, 141, 161, 164, 168, 171, 197, 199, 207, 244, 
271, 273, 306, 320, 324, 386, 403, 421, 446, 447, 455, 468, 477, 
522, 549, 567, 571, 598, 608, 611, 613, 645, 693, 729, 788, 835, 
850, 883, 901, 916, 930, 933, 945, 952, 1016, 1035, 1045, 1067, 
1081, 1098, 1107, 1122, 1147, 1148, 1157, 1182, 1188, 1227, 1238, 
1240, 1242, 1246, 1250, 1255, 1257, 1258, 1264, 1266, 1274, 1298, 
1316, 1328, 1350, 1352, 1381, 1393, 1408, 1429, 1439, 1450, 1487, 
1493, 1537, 1546, 1548, 1558, 1583, 1682, 1711, 1715, 1751, 1758, 
1792, 1802, 1808, 1815, 1829, 1847, 1872, 1904, 1935, 1950, 1981, 
1991, 2055, 2069, 2126, 2146, 2171, 2186, 2215, 2245, 2248, 2265, 
2287, 2326, 2342, 2346, 2347, 2352, 2365, 2381, 2384, 2394, 2395, 
2444, 2458, 2477, 2504, 2513, 2568, 2573, 2577, 2592, 2627, 2634, 
2640, 2682, 2685, 2710, 2714, 2734, 2739, 2749, 2756, 2768, 2775, 
2777, 2778, 2793, 2800, 2807, 2812, 2813, 2817, 2818, 2819, 2841, 
2853, 2854, 2863, 2871, 2886, 2888, 2890, 2892, 2893, 2923, 2924, 
2937, 2945, 2948, 2953, 2959, 2986, 2991, 2998, 3002, 3013, 3015, 
3049, 3056, 3058, 3059, 3063, 3075, 3076, 3096, 3103, 3109, 3110, 
3121, 3127, 3128, 3130, 3132, 3133, 3142, 3151, 3155, 3172, 3175, 
3198, 3245, 3247, 3266, 3273, 3280, 3297, 3326, 3328, 3331, 3337, 
3342

Green Vegetable Soybeans–Vegetable-Type, Garden-Type, or 
Edible of Food-Grade Soybeans, General Information About, 
Including Use As Green Vegetable Soybeans 1328, 2146, 2444, 

2573, 2640, 2685, 2714, 2734, 2756, 2793, 2812, 2813, 2853, 2888, 
2924, 2998, 3103, 3109, 3133, 3198, 3266, 3273, 3297

Griffi th Laboratories (Chicago and Alsip, Illinois) 3015

Grilled tofu. See Tofu, Grilled. Chinese, Tofu, Grilled. Japanese-
Style

Grits, roasted soy. See Roasted Whole Soy Flour (Kinako–Dark 
Roasted with Dry Heat, Full-Fat) and Grits

Groundnuts. See Peanut, Peanuts

Haage & Schmidt (Erfurt, Germany) 1159

Haberlandt, Friedrich J. (1826-1878, Hochschule fuer Bodencultur, 
Vienna, Austria) 93, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 
105, 106, 107, 108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 
118, 121, 122, 123, 124, 129, 131, 132, 136, 137, 138, 139, 143, 
144, 145, 148, 152, 153, 158, 161, 165, 166, 167, 168, 170, 182, 
184, 186, 191, 202, 203, 207, 213, 214, 218, 227, 231, 237, 242, 
246, 247, 263, 267, 272, 275, 279, 303, 313, 328, 341, 350, 389, 
564, 578, 620, 621, 639, 772, 778, 779, 780, 791, 835, 910, 953, 
1089, 1203, 1233, 1234, 1235, 1236, 1237, 1295, 1296, 1320, 1346, 
1473, 1493, 1494, 1548, 1570, 1715, 1721, 1739, 1754, 2034, 2189, 
2480, 2841, 2844

Haberlandt soybean variety. See Soybean Varieties USA–
Haberlandt

Hackleman, Jay C. (1888-1970, Extension Agronomist, Univ. of 
Illinois) 1500, 1808, 1899

Hain Celestial Group, Inc. (Uniondale, New York). Hain Food 
Group, Inc. before 30 May 2000. Hain Pure Food Co. since Nov. 
1931. Founded in Oct. 1926 by Harold Hain as Hain Health Foods 
2701, 2879

Hamanatto Fermented Black Soybeans–from Japan. In Japan called 
Hamanatto or (formerly) Hamananatto 657, 1404, 1548, 1560, 
1566, 1646, 1668, 1802, 2206, 2679

Hamanatto / Hamananatto. See Hamanatto Fermented Black 
Soybeans–from Japan

Hansa Muehle AG. See Oelmuehle Hamburg AG (Hamburg, 
Germany)

Hansa Muehle / Hansa Mühle (The Hansa Mill) and Hanseatische 
Muehlenwerke AG. Incl. the Work of Hermann Bollmann and 
Bruno Rewald, PhD 1599, 1652, 1671, 1691, 1698, 1710, 1717, 
1743, 1814, 1844, 1853, 1857, 1868, 1869, 1885, 1886, 1887, 1890, 
1924, 1987, 1999, 2017, 2041, 2072, 2073, 2105, 2159, 2164, 2172, 
2364, 2507, 2624, 2625, 2675, 2748, 2773, 2840, 3217, 3245, 3246

Harvesting and Threshing Soybeans (Including Use of Chemical 
Defoliation and Defoliants to Facilitate Harvesting) 7, 165, 168, 
180, 182, 184, 205, 237, 564, 638, 645, 658, 697, 764, 778, 779, 
780, 785, 796, 802, 842, 862, 863, 910, 930, 939, 1023, 1030, 1033, 
1042, 1067, 1102, 1142, 1249, 1254, 1255, 1265, 1305, 1328, 1341, 
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1349, 1352, 1405, 1419, 1423, 1493, 1494, 1548, 1562, 1599, 1683, 
1808, 1899, 2077, 2096, 2248, 2287, 2330, 2346, 2508, 2510, 2627, 
2635, 2797, 2854, 2920, 2980, 3060, 3155, 3287, 3337

Harvey’s Sauce / Harvey Sauce (England; Soy Sauce Was Long a 
Major Ingredient) 650

Hauser, Gayelord (1895-1984). Health foods pioneer, author, and 
lecturer in Los Angeles, California 2131, 2504, 3114, 3132

Hawaii. See United States–States–Hawaii

Hay, soybean. See Feeds / Forage from Soybean Plants–Hay

Healing arts, alternative. See Medicine–Alternative

Health and Dietary / Food Reform Movements, especially from 
1830 to the 1930s 2371, 2617, 2780, 2964

Health–Domestic science. See Domestic Science / Home 
Economics Movement in the United States

Health food companies in England. See Pitman Health Food 
Company

Health Food Company of New York (Started in 1875 by Frank 
Fuller) 1238

Health Foods–Manufacturers 1156, 1238, 1623, 1651, 1668, 1781, 
1846, 1855, 1881, 1979, 2106, 2221, 2230, 2231, 2257, 2320, 2412, 
2429, 2430, 2558, 2568, 2711, 2850, 2866, 2879, 3015, 3058, 3059, 
3337

Health foods manufacturers. See Baker, Bill, Cubbison, Sophie, El 
Molino Mills, Health Food Company of New York, Ralston Health 
Food Co.

Health Foods Movement and Industry in the United Kingdom/
England 967

Health Foods Movement and Industry in the United States–General 
(Started in the 1890s by Seventh-day Adventists) 319, 1149, 2027, 
2058, 2071, 2209, 2227, 2421, 2452, 2585, 2643, 2772, 2893, 2919, 
2972, 2995, 3110, 3248, 3338

Health foods movement in Los Angeles, California. See Baker, 
Bill, Bragg, Paul Chappius, Carque, Otto, Cubbison, Sophie, Davis, 
Adelle, El Molino Mills, Hauser, Gayelord, Irvine, Clarke

Health Foods Movement or Industry / Health Movement–
Periodicals 2922

Health Foods Restaurants, Cafeterias, and Cafés / Cafes (1890s to 
1960s) 1979, 2412, 2430, 2487, 2780

Health Foods Stores / Shops (mostly USA)–Early (1877 to 1970s) 
1523, 1623, 1651, 2353, 2527, 2568, 2701, 2866, 2879, 2890, 2922, 
3015, 3042, 3114, 3258, 3308, 3337

Heart disease and diet. See Cardiovascular Disease, Especially 

Heart Disease and Stroke

Hemagglutinins (Lectins or Soyin) (Proteins Which Agglutinate 
Red Blood Cells) 1435, 1592, 3202, 3227

Hemp Oil or Hempseed Oil (from the seeds of Cannabis sativa) 6, 
8, 67, 80, 246, 248, 272, 456, 519, 529, 544, 546, 574, 576, 594, 
679, 873, 1036, 1118, 1186, 1290, 1442, 1445, 1484, 1535, 1606, 
1720, 2327, 2914, 2987, 3154

Hemp (Cannabis sativa)–Used as a Source of Fiber for Textiles or 
Paper, Protein (Edestin), or Seeds (Asanomi). Includes Marijuana 
/ Marihuana. See Also Hemp Oil or Hempseed Oil. Does NOT 
include Wild Hemp (Sesbania macrocarpa) or Sunn Hemp 
(Crotolaria juncea) or Manila hemp (Musa textilis, a species of 
plantain) 7, 8, 38, 39, 48, 67, 77, 83, 127, 225, 248, 262, 272, 298, 
358, 428, 429, 442, 474, 476, 503, 529, 544, 554, 574, 593, 681, 
722, 726, 754, 783, 785, 786, 803, 877, 879, 988, 1085, 1119, 1169, 
1189, 1191, 1194, 1264, 1317, 1347, 1486, 1546, 1634, 1647, 1735, 
1802, 1870, 1922, 1980, 2140, 2327, 2633, 3235

Henselwerk GmbH (Magstadt near Stuttgart, Germany) 2963

Herbicides. See Weeds–Control and Herbicide Use

Hexane. See Solvents

Higashimaru. See Soy Sauce Companies (Asia)

Higeta. See Soy Sauce Companies (Asia)

Historical–Documents about Food Uses of Soybeans (or Recipes) 
in the USA before 1900 50, 57, 144, 164, 206, 211, 242, 250, 329, 
473, 487, 492, 540, 567, 569, 600, 604, 610, 611

Historical–Documents on Soybeans or Soyfoods Published Before 
1900 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 
20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 
38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 
56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 
74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 
92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 
107, 108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 
121, 122, 123, 124, 125, 126, 127, 128, 129, 130, 131, 132, 133, 
134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146, 
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 
160, 161, 162, 163, 164, 165, 166, 167, 168, 169, 170, 171, 172, 
173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 183, 184, 185, 
186, 187, 188, 189, 190, 191, 192, 193, 194, 195, 196, 197, 198, 
199, 200, 201, 202, 203, 204, 205, 206, 207, 208, 209, 210, 211, 
212, 213, 214, 215, 216, 217, 218, 219, 220, 221, 222, 223, 224, 
225, 226, 227, 228, 229, 230, 231, 232, 233, 234, 235, 236, 237, 
238, 239, 240, 241, 242, 243, 244, 245, 246, 247, 248, 249, 250, 
251, 252, 253, 254, 255, 256, 257, 258, 259, 260, 261, 262, 263, 
264, 265, 266, 267, 268, 269, 270, 271, 272, 273, 274, 275, 276, 
277, 278, 279, 280, 281, 282, 283, 284, 285, 286, 287, 288, 289, 
290, 291, 292, 293, 294, 295, 296, 297, 298, 299, 300, 301, 302, 
303, 304, 305, 306, 307, 308, 309, 310, 311, 312, 313, 314, 315, 
316, 317, 318, 319, 320, 321, 322, 323, 324, 325, 326, 327, 328, 
329, 330, 331, 332, 333, 334, 335, 336, 337, 338, 339, 340, 341, 
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342, 343, 344, 345, 346, 347, 348, 349, 350, 351, 352, 353, 354, 
355, 356, 357, 358, 359, 360, 361, 362, 363, 364, 365, 366, 367, 
368, 369, 370, 371, 372, 373, 374, 375, 376, 377, 378, 379, 380, 
381, 382, 383, 384, 385, 386, 387, 388, 389, 390, 391, 392, 393, 
394, 395, 396, 397, 398, 399, 400, 401, 402, 403, 404, 405, 406, 
407, 408, 409, 410, 411, 412, 413, 414, 415, 416, 417, 418, 419, 
420, 421, 422, 423, 424, 425, 426, 427, 428, 429, 430, 431, 432, 
433, 434, 435, 436, 437, 438, 439, 440, 441, 442, 443, 444, 445, 
446, 447, 448, 449, 450, 451, 452, 453, 454, 455, 456, 457, 458, 
459, 460, 461, 462, 463, 464, 465, 466, 467, 468, 469, 470, 471, 
472, 473, 474, 475, 476, 477, 478, 479, 480, 481, 482, 483, 484, 
485, 486, 487, 488, 489, 490, 491, 492, 493, 494, 495, 496, 497, 
498, 499, 500, 501, 502, 503, 504, 505, 506, 507, 508, 509, 510, 
511, 512, 513, 514, 515, 516, 517, 518, 519, 520, 521, 522, 523, 
524, 525, 526, 527, 528, 529, 530, 531, 532, 533, 534, 535, 536, 
537, 538, 539, 540, 541, 542, 543, 544, 545, 546, 547, 548, 549, 
550, 551, 552, 553, 554, 555, 556, 557, 558, 559, 560, 561, 562, 
563, 564, 565, 566, 567, 568, 569, 570, 571, 572, 573, 574, 575, 
576, 577, 578, 579, 580, 581, 582, 583, 584, 585, 586, 587, 588, 
589, 590, 591, 592, 593, 594, 595, 596, 597, 598, 599, 600, 601, 
602, 603, 604, 605, 606, 607, 608, 609, 610, 611, 612, 613, 614, 
615

Historical–Documents on Soybeans or Soyfoods Published from 
1900 to 1923 616, 617, 618, 619, 620, 621, 622, 623, 624, 625, 
626, 627, 628, 629, 630, 631, 632, 633, 634, 635, 636, 637, 638, 
639, 640, 641, 642, 643, 644, 645, 646, 647, 648, 649, 650, 651, 
652, 653, 654, 655, 656, 657, 658, 659, 660, 661, 662, 663, 664, 
665, 666, 667, 668, 669, 670, 671, 672, 673, 674, 675, 676, 677, 
678, 679, 680, 681, 682, 683, 684, 685, 686, 687, 688, 689, 690, 
691, 692, 693, 694, 695, 696, 697, 698, 699, 700, 701, 702, 703, 
704, 705, 706, 707, 708, 709, 710, 711, 712, 713, 714, 715, 716, 
717, 718, 719, 720, 721, 722, 723, 724, 725, 726, 727, 728, 729, 
730, 731, 732, 733, 734, 735, 736, 737, 738, 739, 740, 741, 742, 
743, 744, 745, 746, 747, 748, 749, 750, 751, 752, 753, 754, 755, 
756, 757, 758, 759, 760, 761, 762, 763, 764, 765, 766, 767, 768, 
769, 770, 771, 772, 773, 774, 775, 776, 777, 778, 779, 780, 781, 
782, 783, 784, 785, 786, 787, 788, 789, 790, 791, 792, 793, 794, 
795, 796, 797, 798, 799, 800, 801, 802, 803, 804, 805, 806, 807, 
808, 809, 810, 811, 812, 813, 814, 815, 816, 817, 818, 819, 820, 
821, 822, 823, 824, 825, 826, 827, 828, 829, 830, 831, 832, 833, 
834, 835, 836, 837, 838, 839, 840, 841, 842, 843, 844, 845, 846, 
847, 848, 849, 850, 851, 852, 853, 854, 855, 856, 857, 858, 859, 
860, 861, 862, 863, 864, 865, 866, 867, 868, 869, 870, 871, 872, 
873, 874, 875, 876, 877, 878, 879, 880, 881, 882, 883, 884, 885, 
886, 887, 888, 889, 890, 891, 892, 893, 894, 895, 896, 897, 898, 
899, 900, 901, 902, 903, 904, 905, 906, 907, 908, 909, 910, 911, 
912, 913, 914, 915, 916, 917, 918, 919, 920, 921, 922, 923, 924, 
925, 926, 927, 928, 929, 930, 931, 932, 933, 934, 935, 936, 937, 
938, 939, 940, 941, 942, 943, 944, 945, 946, 947, 948, 949, 950, 
951, 952, 953, 954, 955, 956, 957, 958, 959, 960, 961, 962, 963, 
964, 965, 966, 967, 968, 969, 970, 971, 972, 973, 974, 975, 976, 
977, 978, 979, 980, 981, 982, 983, 984, 985, 986, 987, 988, 989, 
990, 991, 992, 993, 994, 995, 996, 997, 998, 999, 1000, 1001, 1002, 
1003, 1004, 1005, 1006, 1007, 1008, 1009, 1010, 1011, 1012, 1013, 
1014, 1015, 1016, 1017, 1018, 1019, 1020, 1021, 1022, 1023, 1024, 
1025, 1026, 1027, 1028, 1029, 1030, 1031, 1032, 1033, 1034, 1035, 
1036, 1037, 1038, 1039, 1040, 1041, 1042, 1043, 1044, 1045, 1046, 
1047, 1048, 1049, 1050, 1051, 1052, 1053, 1054, 1055, 1056, 1057, 
1058, 1059, 1060, 1061, 1062, 1063, 1064, 1065, 1066, 1067, 1068, 

1069, 1070, 1071, 1072, 1073, 1074, 1075, 1076, 1077, 1078, 1079, 
1080, 1081, 1082, 1083, 1084, 1085, 1086, 1087, 1088, 1089, 1090, 
1091, 1092, 1093, 1094, 1095, 1096, 1097, 1098, 1099, 1100, 1101, 
1102, 1103, 1104, 1105, 1106, 1107, 1108, 1109, 1110, 1111, 1112, 
1113, 1114, 1115, 1116, 1117, 1118, 1119, 1120, 1121, 1122, 1123, 
1124, 1125, 1126, 1127, 1128, 1129, 1130, 1131, 1132, 1133, 1134, 
1135, 1136, 1137, 1138, 1139, 1140, 1141, 1142, 1143, 1144, 1145, 
1146, 1147, 1148, 1149, 1150, 1151, 1152, 1153, 1154, 1155, 1156, 
1157, 1158, 1159, 1160, 1161, 1162, 1163, 1164, 1165, 1166, 1167, 
1168, 1169, 1170, 1171, 1172, 1173, 1174, 1175, 1176, 1177, 1178, 
1179, 1180, 1181, 1182, 1183, 1184, 1185, 1186, 1187, 1188, 1189, 
1190, 1191, 1192, 1193, 1194, 1195, 1196, 1197, 1198, 1199, 1200, 
1201, 1202, 1203, 1204, 1205, 1206, 1207, 1208, 1209, 1210, 1211, 
1212, 1213, 1214, 1215, 1216, 1217, 1218, 1219, 1220, 1221, 1222, 
1223, 1224, 1225, 1226, 1227, 1228, 1229, 1230, 1231, 1232, 1233, 
1234, 1235, 1236, 1237, 1238, 1239, 1240, 1241, 1242, 1243, 1244, 
1245, 1246, 1247, 1248, 1249, 1250, 1251, 1252, 1253, 1254, 1255, 
1256, 1257, 1258, 1259, 1260, 1261, 1262, 1263, 1264, 1265, 1266, 
1267, 1268, 1269, 1270, 1271, 1272, 1273, 1274, 1275, 1276, 1277, 
1278, 1279, 1280, 1281, 1282, 1283, 1284, 1285, 1286, 1287, 1288, 
1289, 1290, 1291, 1292, 1293, 1294, 1295, 1296, 1297, 1298, 1299, 
1300, 1301, 1302, 1303, 1304, 1305, 1306, 1307, 1308, 1309, 1310, 
1311, 1312, 1313, 1314, 1315, 1316, 1317, 1318, 1319, 1320, 1321, 
1322, 1323, 1324, 1325, 1326, 1327, 1328, 1329, 1330, 1331, 1332, 
1333, 1334, 1335, 1336, 1337, 1338, 1339, 1340, 1341, 1342, 1343, 
1344, 1345, 1346, 1347, 1348, 1349, 1350, 1351, 1352, 1353, 1354, 
1355, 1356, 1357, 1358, 1359, 1360, 1361, 1362, 1363, 1364, 1365, 
1366, 1367, 1368, 1369, 1370, 1371, 1372, 1373, 1374, 1375, 1376, 
1377, 1378, 1379, 1380, 1381, 1382, 1383, 1384, 1385, 1386, 1387, 
1388, 1389, 1390, 1391, 1392, 1393, 1394, 1395, 1396, 1397, 1398, 
1399, 1400, 1401, 1402, 1403, 1404, 1405, 1406, 1407, 1408, 1409, 
1410, 1411, 1412, 1413, 1414, 1415, 1416, 1417, 1418, 1419, 1420, 
1421, 1422, 1423, 1424, 1425, 1426, 1427, 1428, 1429, 1430, 1431, 
1432, 1433, 1434, 1435, 1436, 1437, 1438, 1439, 1440, 1441, 1442, 
1443, 1444, 1445, 1446, 1447, 1448, 1449, 1450, 1451, 1452, 1453, 
1454, 1455, 1456, 1457, 1458, 1459, 1460, 1461, 1462, 1463, 1464, 
1465, 1466, 1467, 1468, 1469, 1470, 1471, 1472, 1473, 1474, 1475, 
1476, 1477, 1478, 1479, 1480, 1481, 1482, 1483, 1484, 1485, 1486, 
1487, 1488, 1489, 1490, 1491, 1492, 1493, 1494, 1495, 1496, 1497, 
1498, 1499, 1500, 1501, 1502, 1503, 1504, 1505, 1506, 1507, 1508, 
1509, 1510, 1511, 1512, 1513, 1514, 1515, 1516, 1517, 1518, 1519, 
1520, 1521, 1522, 1523, 1524, 1525, 1526, 1527, 1528, 1529, 1530, 
1532, 1533, 1534, 1535, 1536, 1537, 1538, 1540, 1541, 1542, 1543, 
1544, 1545, 1546, 1547, 1548, 1549, 1550, 1551, 1552, 1553, 1554, 
1555, 1556, 1557, 1558, 1559, 1560, 1561, 1562, 1563, 1564, 1565, 
1566, 1567, 1568, 1569, 1570, 1571, 1572, 1573, 1574, 1575, 1576, 
1577, 1578, 1579, 1580, 1581, 1582, 1583, 1584, 1585, 1586, 1587, 
1588, 1589, 1590, 1591, 1592, 1593, 1594, 1595, 1596, 1597, 1598, 
1599, 1600, 1601, 1602, 1603, 1604, 1605, 1606

Historical–Earliest Commercial Product Seen of a Particular Type 
or Made in a Particular Geographic Area 315, 362, 751, 1120, 1232, 
1485, 1892, 1894, 1908, 2290, 2448, 2704, 2859

Historical–Earliest Document Seen Containing a Particular Word, 
Term, or Phrase 3, 4, 6, 7, 18, 31, 33, 37, 44, 50, 52, 65, 66, 67, 68, 
69, 72, 74, 75, 78, 79, 81, 82, 85, 86, 87, 89, 91, 92, 93, 94, 95, 102, 
106, 110, 113, 117, 118, 122, 123, 127, 128, 132, 133, 136, 144, 
147, 150, 152, 159, 163, 168, 169, 171, 172, 178, 181, 190, 193, 
195, 200, 206, 214, 223, 230, 234, 242, 244, 246, 248, 250, 252, 
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253, 255, 257, 258, 264, 272, 274, 276, 279, 280, 281, 282, 286, 
294, 300, 303, 304, 305, 309, 310, 313, 319, 329, 332, 334, 335, 
345, 349, 351, 354, 358, 360, 361, 363, 364, 366, 372, 374, 382, 
383, 384, 386, 389, 390, 396, 399, 406, 407, 408, 416, 421, 422, 
424, 425, 428, 432, 438, 439, 441, 445, 447, 454, 466, 468, 469, 
470, 472, 473, 474, 477, 480, 481, 482, 486, 487, 490, 492, 501, 
502, 507, 512, 513, 514, 515, 516, 517, 518, 519, 520, 522, 528, 
531, 532, 533, 540, 544, 557, 559, 563, 564, 565, 566, 567, 569, 
573, 574, 581, 584, 585, 590, 595, 600, 604, 619, 625, 627, 633, 
634, 643, 657, 658, 666, 674, 676, 680, 693, 696, 700, 709, 710, 
712, 720, 729, 731, 733, 739, 742, 759, 764, 769, 774, 778, 779, 
780, 781, 791, 794, 796, 798, 803, 811, 812, 815, 816, 822, 833, 
834, 835, 843, 844, 851, 853, 854, 857, 861, 862, 863, 877, 889, 
890, 891, 899, 902, 910, 915, 922, 930, 941, 947, 951, 953, 957, 
960, 966, 969, 976, 983, 984, 989, 1008, 1010, 1015, 1016, 1023, 
1028, 1030, 1031, 1035, 1036, 1037, 1040, 1044, 1045, 1047, 1057, 
1059, 1068, 1074, 1077, 1078, 1085, 1091, 1102, 1104, 1105, 1113, 
1122, 1139, 1147, 1148, 1156, 1157, 1159, 1164, 1170, 1172, 1177, 
1186, 1187, 1196, 1209, 1211, 1244, 1261, 1263, 1266, 1275, 1282, 
1284, 1288, 1295, 1311, 1312, 1313, 1314, 1316, 1321, 1328, 1349, 
1354, 1357, 1363, 1371, 1381, 1385, 1401, 1403, 1411, 1414, 1415, 
1417, 1424, 1429, 1439, 1447, 1457, 1459, 1464, 1470, 1471, 1476, 
1486, 1487, 1498, 1501, 1526, 1548, 1552, 1556, 1567, 1568, 1584, 
1593, 1596, 1598, 1606, 1616, 1618, 1633, 1636, 1646, 1652, 1668, 
1669, 1671, 1698, 1708, 1711, 1714, 1743, 1755, 1787, 1793, 1802, 
1815, 1818, 1823, 1873, 1902, 1951, 1953, 1954, 1956, 1972, 1973, 
1985, 1997, 2009, 2017, 2027, 2030, 2042, 2067, 2070, 2094, 2095, 
2103, 2133, 2134, 2140, 2154, 2161, 2162, 2163, 2171, 2179, 2185, 
2186, 2193, 2212, 2233, 2235, 2241, 2242, 2248, 2257, 2265, 2277, 
2286, 2289, 2310, 2320, 2347, 2353, 2394, 2397, 2405, 2447, 2458, 
2461, 2471, 2477, 2497, 2506, 2525, 2528, 2529, 2537, 2546, 2563, 
2568, 2571, 2575, 2579, 2615, 2624, 2653, 2674, 2692, 2701, 2710, 
2712, 2714, 2730, 2739, 2751, 2752, 2755, 2756, 2770, 2777, 2778, 
2790, 2797, 2812, 2819, 2837, 2858, 2866, 2882, 2887, 2888, 2897, 
2915, 2919, 2924, 2933, 2968, 2978, 2986, 3021, 3023, 3041, 3067, 
3072, 3078, 3090, 3106, 3114, 3128, 3130, 3133, 3153, 3176, 3195, 
3200, 3204, 3235, 3270, 3273, 3292, 3294, 3306, 3332, 3337

Historical–Earliest Document Seen of a Particular Type 50, 144, 
280, 281, 1824

Historical–Earliest Document Seen on a Particular Geographical 
Area–a Nation / Country, U.S. State, Canadian Province, or 
Continent 7, 57, 85, 95, 96, 97, 100, 101, 102, 104, 107, 113, 144, 
155, 209, 211, 219, 242, 272, 315, 362, 446, 473, 477, 492, 500, 
517, 571, 604, 625, 706, 751, 782, 826, 841, 862, 870, 904, 909, 
947, 979, 987, 1049, 1074, 1091, 1147, 1148, 1159, 1196, 1232, 
1349, 1416, 1423, 1512, 1618, 1982, 2248, 2290, 2415, 2467, 2508, 
2609, 2651, 3299

Historical–Earliest Document Seen on a Particular Subject 1, 6, 7, 
11, 13, 14, 15, 18, 25, 28, 32, 33, 34, 38, 39, 42, 50, 61, 65, 69, 70, 
72, 75, 78, 81, 85, 89, 94, 95, 96, 97, 122, 123, 127, 148, 154, 172, 
188, 189, 196, 202, 234, 260, 268, 277, 279, 285, 304, 319, 323, 
345, 374, 425, 432, 446, 451, 475, 477, 484, 486, 518, 519, 542, 
546, 557, 561, 564, 567, 569, 598, 627, 646, 666, 676, 696, 712, 
742, 763, 774, 799, 811, 815, 822, 835, 838, 863, 872, 939, 954, 
962, 976, 996, 1029, 1033, 1038, 1043, 1056, 1059, 1156, 1177, 
1209, 1211, 1239, 1266, 1316, 1328, 1381, 1424, 1459, 1466, 1485, 
1526, 1553, 1592, 1604, 1670, 1691, 1720, 1850, 1873, 1878, 1890, 

1898, 1932, 1951, 1954, 1979, 2001, 2017, 2066, 2074, 2161, 2165, 
2173, 2233, 2241, 2243, 2257, 2323, 2352, 2353, 2355, 2394, 2461, 
2503, 2579, 2637, 2692, 2704, 2856, 2866, 2869, 2877, 2878, 2898, 
2901, 2963, 3015, 3067, 3072, 3086, 3290

Historical–Earliest Document Seen on a Particular Subject 1, 2, 4, 
6, 8, 11, 13, 14, 18, 20, 21, 25, 28, 31, 32, 33, 34, 35, 37, 38, 44, 
50, 52, 57, 61, 65, 67, 69, 74, 75, 77, 78, 80, 82, 84, 85, 88, 89, 92, 
93, 94, 95, 96, 97, 100, 101, 102, 103, 104, 106, 107, 110, 113, 117, 
121, 122, 123, 137, 138, 144, 147, 155, 159, 164, 168, 171, 174, 
181, 184, 188, 189, 190, 196, 209, 211, 225, 234, 242, 250, 257, 
260, 263, 270, 272, 277, 279, 285, 286, 302, 303, 304, 306, 323, 
335, 345, 354, 361, 363, 364, 372, 373, 386, 390, 415, 416, 422, 
425, 432, 438, 439, 442, 446, 451, 458, 466, 473, 475, 477, 480, 
481, 482, 484, 486, 492, 500, 502, 504, 512, 513, 517, 518, 519, 
520, 533, 540, 542, 544, 546, 557, 564, 566, 567, 571, 581, 590, 
595, 598, 604, 609, 612, 625, 633, 643, 646, 657, 658, 664, 666, 
676, 696, 697, 700, 706, 712, 716, 720, 724, 756, 762, 764, 773, 
774, 775, 782, 796, 799, 803, 811, 816, 822, 830, 832, 834, 835, 
838, 840, 841, 842, 844, 861, 862, 863, 870, 872, 889, 895, 900, 
901, 904, 909, 910, 911, 913, 915, 939, 946, 947, 954, 956, 962, 
968, 971, 976, 979, 981, 983, 987, 996, 1008, 1016, 1028, 1029, 
1033, 1036, 1043, 1044, 1049, 1054, 1056, 1068, 1074, 1077, 1078, 
1091, 1104, 1106, 1107, 1113, 1142, 1157, 1172, 1177, 1186, 1196, 
1202, 1211, 1222, 1226, 1227, 1229, 1230, 1231, 1239, 1243, 1248, 
1256, 1262, 1263, 1266, 1275, 1295, 1299, 1312, 1316, 1320, 1328, 
1349, 1381, 1400, 1414, 1416, 1423, 1435, 1459, 1466, 1476, 1481, 
1487, 1501, 1512, 1526, 1548, 1552, 1553, 1556, 1559, 1560, 1561, 
1571, 1583, 1584, 1590, 1591, 1604, 1606, 1618, 1652, 1691, 1714, 
1720, 1818, 1829, 1846, 1850, 1873, 1877, 1878, 1880, 1890, 1904, 
1932, 1936, 1951, 1972, 1973, 1979, 1982, 2000, 2001, 2017, 2042, 
2066, 2070, 2094, 2103, 2133, 2134, 2161, 2162, 2165, 2173, 2186, 
2193, 2212, 2233, 2239, 2241, 2243, 2248, 2257, 2270, 2302, 2319, 
2322, 2332, 2352, 2353, 2355, 2371, 2394, 2415, 2447, 2458, 2461, 
2467, 2473, 2503, 2508, 2517, 2525, 2528, 2534, 2546, 2579, 2609, 
2637, 2640, 2651, 2682, 2692, 2714, 2734, 2753, 2776, 2777, 2812, 
2841, 2854, 2856, 2866, 2869, 2898, 2924, 2936, 2946, 2953, 2963, 
2998, 3001, 3015, 3041, 3067, 3086, 3195, 3200, 3202, 3270, 3282, 
3290, 3299, 3325, 3337

Historical–Earliest Document Seen That Mentions a Particular 
Soybean Variety 386, 442, 500, 564, 604, 658, 664, 696, 724, 762, 
796, 911, 1107, 1113, 1142, 1172, 1328, 1526, 1714, 2103, 2640, 
2714, 2734, 2854, 2998

Historically Important Events, Trends, or Publications 7, 43, 94, 
187, 201, 207, 293, 1067, 1261, 1279, 1795, 2438, 2579, 2859, 
2943, 3292, 3324

History–Chronology. See Chronology / Timeline

History of medicine. See Medicine–History

History of the Soybean–Myths and Early Errors Concerning Its 
History 358, 486, 1349, 1415, 3041

History. See also Historical–Earliest..., Biography, Chronology / 
Timeline, and Obituaries 15, 45, 52, 67, 83, 107, 168, 224, 225, 
226, 244, 250, 263, 272, 273, 320, 400, 455, 515, 529, 534, 544, 
574, 613, 678, 680, 685, 731, 732, 744, 762, 775, 778, 779, 780, 
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786, 826, 835, 855, 869, 877, 890, 891, 892, 919, 933, 946, 952, 
953, 962, 987, 991, 1030, 1035, 1067, 1083, 1088, 1123, 1132, 
1159, 1172, 1176, 1208, 1226, 1233, 1234, 1235, 1236, 1237, 1240, 
1254, 1285, 1305, 1311, 1320, 1349, 1401, 1415, 1416, 1487, 1491, 
1493, 1494, 1512, 1548, 1590, 1591, 1596, 1598, 1599, 1601, 1646, 
1647, 1704, 1715, 1720, 1755, 1758, 1787, 1808, 1824, 1838, 1920, 
1921, 2005, 2077, 2079, 2096, 2114, 2126, 2161, 2220, 2346, 2387, 
2481, 2519, 2564, 2571, 2627, 2633, 2679, 2680, 2685, 2768, 2810, 
2837, 2841, 2845, 2847, 2964, 2980, 3028, 3029, 3058, 3059, 3080, 
3168, 3183, 3285, 3287, 3337, 3340

Hogging down soybeans. See Forage from Soybean Plants–
Hogging Down

Hohnen Oil Co., Ltd. (Tokyo, Japan). Also spelled Hônen or Honen. 
Formerly Suzuki Shoten (Suzuki & Co.) 1343, 1482, 1720, 1743, 
2121, 2158, 2615, 2788, 2844

Holland. See Europe, Western–Netherlands

Home Economics, Bureau of. See United States Department of 
Agriculture (USDA)–Bureau of Human Nutrition and Home 
Economics

Home economics movement. See Domestic Science / Home 
Economics Movement in the United States

Homemade miso. See Miso, Homemade–How to Make at Home or 
on a Laboratory or Community Scale, by Hand

Homemade roasted whole soy fl our (kinako). See Roasted Whole 
Soy Flour (Kinako), Homemade–How to Make at Home or on a 
Laboratory Scale, by Hand

Homemade soy fl our. See Soy Flour, Homemade–How to Make at 
Home or on a Laboratory or Community Scale, by Hand

Homemade soy sauce (including shoyu). See Soy Sauce (Including 
Shoyu), Homemade–How to Make at Home or on a Laboratory 
Scale, by Hand

Homemade soy sprouts. See Soy Sprouts, Homemade–How to 
Grow at Home or on a Laboratory Scale, by Hand

Homemade soymilk. See Soymilk, Homemade–How to Make at 
Home or on a Laboratory or Community Scale

Homemade tofu. See Tofu, Homemade–How to Make at Home or 
on a Laboratory or Community Scale, by Hand

Homemade Worcestershire sauce. See Worcestershire Sauce, 
Homemade–How to Make at Home or on a Laboratory Scale, by 
Hand

Homemade yuba. See Yuba, Homemade–How to Make at Home or 
on a Laboratory Scale, by Hand

Honeybees. See Bees

Honeymead Products Co. (Cedar Rapids, Spencer, and Washington, 

Iowa, 1938-1945. Then Mankato, Minnesota, 1948-1960). See also 
Andreas Family 3246

Hong Kong. See Asia, East–Hong Kong

Hormones from soybeans. See Sterols or Steroid Hormones

Horse bean. See Broad Bean (Vicia faba)

Horses, Ponies, Mules, Donkeys or Asses Fed Soybeans, Soybean 
Forage, or Soybean Cake or Meal as Feed 6, 19, 25, 31, 39, 48, 59, 
154, 164, 169, 180, 183, 214, 217, 219, 220, 230, 231, 233, 244, 
263, 272, 273, 275, 299, 358, 439, 442, 469, 474, 571, 582, 591, 
601, 616, 696, 747, 748, 801, 854, 863, 912, 921, 926, 930, 945, 
1148, 1203, 1206, 1357, 1440, 1689, 2313

Horvath, Artemy / Arthemy Alexis (1886-1979) and Horvath 
Laboratories. See also Soya Corporation of America and Dr. 
Armand Burke 1435, 1670, 1694, 1697, 1702, 1707, 1713, 1714, 
1743, 1751, 1752, 1755, 1758, 1764, 1793, 1795, 1823, 1891, 1920, 
1942, 1965, 2016, 2022, 2023, 2148, 2212, 2235, 2241, 2264, 2272, 
2323, 2362, 2364, 2457, 2507, 2568, 2625, 2643, 2710, 2736, 2773, 
2803, 2965, 3015, 3129, 3286, 3337

Hulls, soybean, uses. See Fiber, Soy

Human Nutrition–Human Trials 249, 268, 295, 296, 305, 313, 326, 
605, 623, 636, 648, 653, 712, 725, 729, 730, 731, 732, 733, 742, 
753, 800, 827, 835, 920, 952, 976, 1009, 1016, 1062, 1063, 1064, 
1065, 1066, 1090, 1125, 1150, 1176, 1199, 1241, 1313, 1322, 1324, 
1335, 1342, 1358, 1359, 1381, 1385, 1399, 1414, 1424, 1432, 1457, 
1502, 1548, 1563, 1578, 1585, 1635, 1674, 1708, 1714, 1724, 1739, 
1743, 1750, 1751, 1755, 1757, 1762, 1771, 1778, 1782, 1795, 1799, 
1813, 1820, 1823, 1835, 1842, 1844, 1873, 1875, 1891, 1900, 1921, 
1934, 1941, 1954, 1955, 1966, 1989, 2003, 2007, 2016, 2025, 2037, 
2038, 2048, 2099, 2100, 2112, 2119, 2130, 2135, 2157, 2160, 2175, 
2177, 2179, 2220, 2225, 2237, 2254, 2282, 2309, 2329, 2339, 2343, 
2349, 2361, 2362, 2365, 2393, 2405, 2408, 2411, 2422, 2432, 2461, 
2463, 2477, 2478, 2488, 2542, 2583, 2584, 2601, 2608, 2610, 2631, 
2717, 2721, 2722, 2728, 2735, 2758, 2829, 2836, 2883, 2889, 2909, 
2915, 2916, 2918, 2933, 2974, 2983, 3004, 3005, 3008, 3032, 3062, 
3069, 3073, 3077, 3117, 3123, 3130, 3157, 3188, 3191, 3201, 3211, 
3228, 3236, 3253, 3283, 3318

Hunger, Malnutrition, Famine, Food Shortages, and Mortality 
Worldwide 28, 38, 1415, 1534, 1714, 2005, 2078, 2439, 2555, 
2856, 3032, 3288

HVP type soy sauce. See Soy Sauce, HVP Type (Non-Fermented or 
Semi-Fermented)

Hyacinth Bean. Lablab purpureus (L.) Sweet; formerly Dolichos 
lablab. Also Called Bonavist Bean, Egyptian Kidney Bean, 
Egyptian Lentil. In South and Southeast Asia Called Lablab Bean. 
Chinese–Biandou (W.-G. Pien Tou) 6, 12, 18, 82, 86, 136, 139, 962, 
1040, 1349, 2702

Hydraulic presses. See Soybean Crushing–Equipment–Hydraulic 
Presses
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Hydrogenated Products (Margarine, Shortening, Soy Oil) Industry 
and Market Statistics, Trends, and Analyses–By Geographical 
Region 700, 2094, 2114, 2115, 2266, 2529, 2534, 2578, 2593, 2797

Hydrogenation. See Margarine, Margarine, Shortening, Trans Fatty 
Acids, Vanaspati, also Margarine and Shortening

Hydrogenation–General, Early History, and the Process. Soy is Not 
Mentioned 1472, 1540, 1605, 1805, 2702, 2748, 2844, 3275, 3295

Hydrogenation of Soybean Oil, Soy Fatty Acids, or Soy Lecithin 
1178, 1401, 1441, 1445, 1467, 1476, 1477, 1601, 1616, 1632, 1698, 
1722, 1729, 1751, 1758, 1766, 1801, 1917, 1938, 1939, 2045, 2222, 
2354, 2364, 2384, 2568, 2638, 2706, 2773, 2778, 2842, 2871, 2973, 
3186, 3195, 3245, 3246, 3329, 3332, 3337

Hydrogenation–Safety and Digestibility Issues 1554, 3186

Hydrolyzed soy protein. See Soy Protein–Hydrolyzed and 
Hydrolysates (General)

Ice cream, non-soy, non-dairy. See Soy Ice Cream–Non-Soy Non-
Dairy Relatives

Ice cream, soy. See Soy Ice Cream

Icing, non-dairy. See Dairylike Non-dairy Soy-based Products, 
Other

IG Farben (I.G. Farbenindustrie), the German Dye and Chemical 
Trust 2017, 2842

Illinois. See United States–States–Illinois

Illinois, University of (Urbana-Champaign, Illinois). Soyfoods 
Research & Development 2573, 2640, 2682, 2714, 2754, 2817, 
2888, 2956, 3063, 3267, 3280, 3318, 3331, 3334

Illumination or Lighting by Burning Soy Oil in Wicked Oil Lamps 
Like Kerosene–Industrial Uses of Soy Oil as a Non-Drying Oil 69, 
83, 141, 154, 164, 180, 272, 729, 835, 843, 874, 946, 953, 987, 
1019, 1030, 1035, 1107, 1147, 1148, 1182, 1193, 1246, 1258, 1328, 
1345, 1350, 1562, 1606, 1646, 1682, 1847, 1920, 2352, 2413, 2615

Illustrations (Often Line Drawings) Published before 1924. See also 
Photographs 11, 19, 24, 36, 46, 54, 81, 83, 95, 96, 97, 107, 155, 
168, 207, 248, 260, 270, 286, 313, 314, 392, 416, 421, 429, 455, 
456, 468, 476, 478, 480, 544, 546, 564, 569, 574, 578, 581, 588, 
593, 608, 613, 627, 646, 664, 666, 685, 694, 720, 738, 749, 755, 
764, 778, 779, 780, 786, 791, 842, 890, 891, 892, 900, 910, 931, 
933, 939, 953, 962, 969, 980, 996, 1006, 1016, 1032, 1033, 1040, 
1051, 1067, 1081, 1143, 1151, 1161, 1213, 1216, 1240, 1266, 1285, 
1294, 1309, 1320, 1341, 1352, 1381, 1416, 1423, 1477, 1493, 1494, 
1562, 1624

Illustrations Published after 1923. See also Photographs 1705, 
1920, 1936, 1962, 1981, 2140, 2360, 2364, 2412, 2415, 2429, 2680, 
2686, 2689, 2851, 2857, 2862, 2872, 2980, 2997, 3042, 3245, 3246, 
3260, 3261, 3262, 3273, 3308, 3315

Implements, agricultural. See Machinery (Agricultural), 
Implements, Equipment and Mechanization

Important Documents #1–The Very Most Important 1, 2, 4, 6, 7, 8, 
11, 13, 14, 15, 18, 25, 28, 31, 32, 33, 34, 35, 37, 38, 39, 42, 44, 50, 
52, 57, 61, 65, 69, 70, 72, 74, 75, 77, 78, 80, 81, 82, 84, 85, 89, 90, 
93, 94, 95, 96, 97, 100, 101, 102, 104, 106, 107, 113, 121, 122, 123, 
124, 129, 137, 138, 144, 147, 148, 154, 155, 159, 161, 168, 170, 
171, 172, 173, 174, 181, 182, 184, 188, 189, 190, 196, 202, 206, 
208, 209, 211, 219, 234, 235, 242, 244, 250, 257, 260, 263, 268, 
272, 274, 277, 279, 285, 286, 303, 304, 319, 323, 329, 332, 345, 
351, 363, 364, 372, 374, 386, 399, 415, 416, 421, 425, 432, 439, 
442, 445, 446, 447, 451, 466, 469, 473, 475, 477, 480, 484, 486, 
492, 500, 502, 504, 507, 510, 516, 517, 518, 519, 533, 539, 540, 
542, 546, 557, 561, 564, 566, 567, 569, 571, 595, 598, 600, 604, 
612, 620, 621, 623, 625, 627, 633, 646, 657, 658, 664, 676, 696, 
697, 700, 706, 712, 720, 724, 742, 756, 762, 763, 774, 775, 778, 
779, 780, 782, 796, 798, 799, 803, 811, 822, 826, 827, 830, 832, 
835, 838, 840, 841, 842, 844, 861, 862, 863, 864, 865, 870, 872, 
892, 895, 904, 909, 911, 913, 915, 930, 939, 947, 954, 962, 976, 
979, 987, 996, 1008, 1023, 1029, 1030, 1033, 1036, 1043, 1049, 
1054, 1056, 1067, 1068, 1073, 1074, 1078, 1081, 1091, 1106, 1107, 
1113, 1142, 1147, 1148, 1150, 1156, 1157, 1159, 1172, 1177, 1196, 
1209, 1211, 1233, 1239, 1243, 1248, 1262, 1263, 1266, 1275, 1279, 
1287, 1295, 1296, 1312, 1316, 1328, 1349, 1381, 1400, 1415, 1416, 
1423, 1424, 1448, 1459, 1466, 1470, 1471, 1485, 1486, 1501, 1512, 
1526, 1548, 1552, 1553, 1571, 1583, 1584, 1592, 1596, 1598, 1604, 
1618, 1652, 1668, 1670, 1691, 1702, 1704, 1711, 1714, 1720, 1751, 
1758, 1808, 1818, 1824, 1829, 1842, 1844, 1846, 1850, 1859, 1873, 
1878, 1883, 1885, 1890, 1898, 1932, 1936, 1951, 1954, 1972, 1973, 
1979, 1982, 2001, 2017, 2042, 2063, 2066, 2074, 2094, 2103, 2108, 
2114, 2133, 2158, 2161, 2165, 2173, 2186, 2212, 2233, 2239, 2241, 
2243, 2248, 2257, 2323, 2332, 2352, 2353, 2355, 2372, 2394, 2395, 
2415, 2421, 2447, 2451, 2458, 2461, 2467, 2471, 2480, 2491, 2503, 
2508, 2509, 2510, 2517, 2525, 2528, 2579, 2609, 2637, 2640, 2651, 
2682, 2692, 2704, 2710, 2714, 2734, 2776, 2778, 2812, 2841, 2854, 
2856, 2866, 2869, 2877, 2878, 2898, 2901, 2933, 2963, 2986, 2998, 
3001, 3015, 3061, 3067, 3072, 3086, 3097, 3106, 3200, 3219, 3245, 
3246, 3270, 3273, 3282, 3290, 3292, 3299, 3337

Important Documents #2–The Next Most Important 83, 92, 110, 
127, 187, 207, 225, 270, 280, 281, 306, 313, 335, 366, 389, 390, 
392, 406, 408, 422, 438, 472, 481, 482, 489, 490, 512, 513, 514, 
515, 522, 544, 574, 590, 611, 624, 643, 666, 674, 709, 729, 781, 
794, 807, 815, 857, 890, 891, 901, 922, 957, 984, 999, 1015, 1016, 
1028, 1038, 1044, 1045, 1047, 1051, 1077, 1097, 1104, 1222, 1246, 
1261, 1299, 1314, 1320, 1339, 1429, 1446, 1476, 1477, 1481, 1487, 
1556, 1559, 1560, 1561, 1593, 1599, 1617, 1633, 1637, 1742, 1774, 
1799, 1802, 1904, 1953, 1980, 2022, 2070, 2077, 2126, 2134, 2162, 
2171, 2185, 2193, 2265, 2270, 2289, 2346, 2413, 2519, 2534, 2546, 
2568, 2571, 2575, 2615, 2654, 2679, 2680, 2684, 2756, 2790, 2797, 
2887, 2924, 2936, 2943, 2946, 2978, 2980, 3029, 3041, 3103, 3131, 
3133, 3202, 3210, 3287, 3324, 3325, 3340

Imports. See Trade of Soybeans, Oil & Meal, or see Individual 
Soyfoods Imported

India. See Asia, South–India

Indian Council of Agricultural Research (ICAR). See Asia, South–
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India. Work of the Indian Council of Agricultural Research (ICAR)

Indiana. See United States–States–Indiana

Indiana Soy Pioneers. See Central Soya Co., Fouts Family, Meharry

Indonesia. See Asia, Southeast–Indonesia

Indonesian-style fermented soybean paste. See Tauco–Indonesian-
Style Fermented Soybean Paste

Indonesian-style miso, etymology of. See Miso, Indonesian-Style

Indonesian-style soy sauce. See Soy Sauce, Indonesian Style or 
from the Dutch East Indies (Kecap, Kécap, Kechap, Ketjap, Kétjap) 
Ketchup / Catsup

Industrial uses of soy oil. See Fatty Acids for Non-Drying or Drying 
Applications (As in Hot-Melt Glues or the Curing Component of 
Epoxy Glues), Steroids, Steroid Hormones, and Sterols

Industrial uses of soy oil as a drying oil. See Adhesives, Asphalt 
Preservation Agents, Caulking Compounds, Artifi cial Leather, and 
Other Minor or General Uses, Ink for Printing, Paints, Varnishes, 
Enamels, Lacquers, and Other Protective / Decorative Coatings, 
Rubber Substitutes or Artifi cial / Synthetic Rubber (Factice)

Industrial uses of soy oil as a non-drying oil. See Lubricants, 
Lubricating Agents, and Axle Grease for Carts

Industrial Uses of Soy Oil (General) 183, 843, 1147, 1148, 1159, 
1191, 1311, 1457, 1487, 1633, 1682, 1729, 1792, 2072, 2103, 2121, 
2360, 2365, 2384, 2495, 2505, 2630, 2777, 2882, 2961, 2980, 3183, 
3321, 3332, 3340

Industrial uses of soy proteins. See Fibers (Artifi cial Wool or 
Textiles Made from Spun Soy Protein Fibers, Including Azlon, 
Soylon, and Soy Silk / Soysilk), Paints (Especially Water-Based 
Latex Paints), Paper Coatings or Sizings, or Textile Sizing, Plastics 
(Including Molded Plastic Parts, Plastic Film, Disposable Eating 
Utensils and Tableware–From Spoons to Plates, and Packaging 
Materials)

Industrial Uses of Soy Proteins–Etymology of This Term and Its 
Cognates / Relatives in Various Languages 2477, 2529

Industrial Uses of Soy Proteins–General and Minor Uses–Galalith, 
Sojalith, Celluloid, Cosmetics (Lotions and Soaps), Rubber 
Substitutes, Insecticides, etc. See also Culture Media as for 
Antibiotics Industry 676, 1043, 1081, 1147, 1148, 1267, 1330, 
1391, 1392, 1476, 1477, 1493, 1494, 1515, 1590, 1591, 1646, 1709, 
1792, 1872, 1935, 2072, 2180, 2360, 2384, 2413, 2468, 2505, 2568, 
2745, 2861, 2928, 2952, 2980, 3041, 3057, 3183, 3287, 3325, 3340

Industrial uses of soy proteins (including soy fl our). See Adhesives 
or Glues for Plywood, Other Woods, Wallpaper, or Building 
Materials

Industrial uses of soybeans. See Chemurgy, the Farm Chemurgic 
Movement, and the Farm Chemurgic Council (USA, 1930s to 

1950s) Including, Lecithin, Soy–Industrial Uses, Soy Flour, 
Industrial Uses of–Other, Soy Protein Isolates, Industrial Uses of, 
Soybean Meal / Cake, Fiber (as from Okara), or Shoyu Presscake as 
a Fertilizer or Manure for the Soil

Industrial Uses of Soybeans (General Non-Food, Non-Feed) 1255, 
1590, 1591, 1682, 1909, 2458, 2521, 2532, 2627, 2768, 2905, 2937, 
2962, 2997, 3128, 3139, 3170, 3198, 3245, 3246, 3247, 3257

Industrial Uses of Soybeans (Non-Food, Non-Feed)–Industry and 
Market Statistics, Trends, and Analyses–By Geographical Region 
1033, 1081, 1343, 2094, 2114, 2115, 2247, 2266, 2528, 2529, 2844

Industrial Uses of Soybeans (Non-Food, Non-Feed)–Industry and 
Market Statistics, Trends, and Analyses–Larger Companies (Ford 
Motor Co., I.F. Laucks, O’Brien Varnish Co., The Drackett Co., 
ADM, General Mills, etc.) 2464, 3325, 3337

Industrial uses of soybeans or soy products. See Culture Media / 
Medium (for Growing Microorganisms)

Infant Foods and Infant Feeding, Soy-based. See Also Infant 
Formulas, Soy-based 257, 920, 1061, 1122, 1130, 1176, 1209, 1225, 
1229, 1230, 1231, 1342, 1358, 1424, 1432, 1457, 1478, 1501, 1578, 
1635, 1668, 1702, 1758, 1787, 1795, 1799, 1823, 1873, 1876, 1891, 
1899, 1900, 1905, 1920, 1925, 1934, 1954, 1966, 1989, 2002, 2016, 
2020, 2025, 2038, 2048, 2059, 2099, 2100, 2114, 2130, 2135, 2136, 
2153, 2157, 2160, 2177, 2179, 2220, 2225, 2236, 2237, 2248, 2254, 
2282, 2287, 2329, 2339, 2343, 2373, 2405, 2408, 2436, 2463, 2503, 
2519, 2601, 2681, 2688, 2696, 2717, 2722, 2725, 2728, 2758, 2770, 
2829, 2883, 2909, 3004, 3005, 3015, 3069, 3080, 3191, 3198, 3228

Infant Formula / Formulas, Soy-based, Including Effects on Infant 
Health (Alternatives to Milk. Usually Fortifi ed and Regulated. 
Since 1963 Usually Made from Soy Protein Isolates) 827, 835, 
1009, 1090, 1199, 1590, 1591, 1875, 2003, 2007, 2019, 2027, 2112, 
2175, 2309, 2349, 2457, 2461, 2568, 2889, 2918, 3211

Infants or Recently-Weaned Children Fed (or Not Fed) Soymilk 
in China or Chinese Cultures 969, 1043, 1707, 1742, 1795, 1799, 
1823, 2007, 2016, 2025, 2085, 2220, 2352

Information. See Reference Books and Other Reference Resources

Ink for Printing–Industrial Uses of Soy Oil as a Drying Oil 1033, 
1054, 1172, 1246, 1304, 1328, 1350, 1440, 1454, 1562, 1606, 1682, 
1847, 2077, 2094, 2193, 2266, 2352, 2354, 2384, 2413, 2457, 2491, 
2519, 2528, 2534, 2593, 2682, 2797, 2868, 2928, 3041, 3265, 3287

Inoculum / inocula of nitrogen fi xing bacteria for soybeans. See 
Nitrogen Fixing Cultures

Insects–Pest Control. See also: Integrated Pest Management 38, 42, 
97, 110, 113, 117, 118, 124, 144, 165, 172, 174, 276, 286, 421, 604, 
610, 747, 1023, 1042, 1067, 1206, 1226, 1311, 1328, 1348, 1548, 
1899, 1982, 2096, 2126, 2528, 2571, 2573, 2586, 2679, 2680, 2843, 
2854, 2888, 2980, 3060, 3337

Institutional feeding. See Foodservice and Institutional Feeding or 
Catering
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Intercropping–use of soybeans in. See Cropping Systems: 
Intercropping, Interplanting, or Mixed Cropping

International Institute of Agriculture (IIA) (Rome) 1240, 2467, 
2480, 2508, 2509, 2510, 2679

International Nutrition Laboratory. See Miller, Harry W. (M.D.) 
(1879-1977)

International soybean programs. See International Institute of 
Agriculture (IIA) (Rome), United Nations (Including UNICEF, 
FAO, UNDP, UNESCO, and UNRRA) Work with Soy

Internment / relocation camps in the United States. See Japanese the 
the United States–Work with Soy in Internment / Relocation Camps 
during World War II

Intestinal Flora / Bacteria and Toxemia–Incl. Changing and 
Reforming (L. Acidophilus, Bifi dus, L. Bulgaricus etc.) 1192, 1299, 
1641, 1787, 1951, 1998, 2133, 2162, 2169, 2212, 2213, 2232, 2234, 
2273, 2283, 2324, 2332, 2363, 2370, 2394, 2436, 2438, 2440, 2444, 
2447, 2448, 2450, 2455, 2456, 2461, 2474, 2506, 2511, 2514, 2516, 
2522, 2523, 2526, 2536, 2538, 2544, 2548, 2550, 2582, 2588, 2589, 
2594, 2598, 2599, 2607, 2611, 2617, 2618, 2619, 2626, 2636, 2687, 
2696, 2730, 2781, 2784, 2804, 2890, 3256

Introduction of foreign plants to the USA. See United States 
Department of Agriculture (USDA)–Section of Foreign Seed and 
Plant Introduction

Inyu. See Soy Sauce–Taiwanese Black Bean Sauce (Inyu)

Iodine number. See Soy Oil Constants–Iodine Number

Iowa. See United States–States–Iowa

Iowa State University / College (Ames, Iowa), and Univ. of Iowa 
(Iowa City) 2057, 2134, 2272, 2308, 2789, 3013

Iron Availability, Absorption, and Content of Soybean Foods and 
Feeds 70, 159, 231, 233, 276, 329, 332, 364, 365, 405, 464, 482, 
511, 691, 694, 766, 954, 1071, 1179, 1486, 1488, 1546, 1596, 1617, 
1650, 1668, 1682, 1798, 1802, 1815, 1822, 1850, 1904, 1992, 2055, 
2075, 2088, 2091, 2093, 2107, 2129, 2131, 2140, 2186, 2190, 2265, 
2285, 2329, 2346, 2347, 2429, 2458, 2599, 2611, 2632, 2637, 2640, 
2717, 2722, 2734, 2750, 2758, 2763, 2772, 2798, 2820, 2851, 2871, 
2893, 2924, 2942, 2968, 2999, 3038, 3040, 3041, 3057, 3118, 3156, 
3222, 3243, 3249, 3252, 3255, 3264, 3266, 3273, 3328

Irvine, Clarke (1893-1975). Founder, Editor, and Publisher of 
California Health News (1933-1937, newspaper), Health News 
(1937-1942, newspaper), and Let’s Live (1942 to Present, magazine) 
3118

Isofl avone or Phytoestrogen Content of Soyfoods, Soy-based 
Products, Soy Ingredients, and Soybean Varieties (Esp. Genistein, 
Daidzein, and Glycitein) 2017

Isofl avones in soybeans and soyfoods. See Estrogens, Incl. 

Genistein, Daidzein, etc.

Isolated soy proteins. See Soy Proteins–Isolates

Ito San soybean variety. See Soybean Varieties USA–Ito San

Ivory Coast. See Africa–Côte d’Ivoire

Jack Bean. Canavalia ensiformis (L.) D.C. Also Called Sword Bean 
(Erroneously; it is Canavalia gladiata) and Horse Bean (Rarely). 
Chinese–Daodou (pinyin); formerly Tao-tou (Wade-Giles) 28, 318, 
1612, 1647

Jacob Hartz Seed Co. (Stuttgart, Arkansas). Founded by Jacob 
Hartz, Sr. (1888-1963) in 1942. Continued by Jake Hartz, Jr. 
(1920- ). Acquired by Monsanto in April 1983. Headquarters at Des 
Moines, Iowa, since Jan. 1998 3027

James J.H. Gregory (Marblehead, Massachusetts) 274

Jang–Korean-Style Fermented Soybean Paste. Includes Denjang, 
Doenjang / Toenjang / Doen Jang / Daen Chang (Soybean Miso), 
and Kochujang / Koch’ujang / Gochujang / Kochu Jang / Ko Chu 
Jang / Kochu Chang (Red-Pepper and Soybean Paste) 1678

Japan. See Asia, East–Japan

Japan–Trade (Imports or Exports) of Soybeans, Soy Oil, and / or 
Soybean Meal–Statistics. See also Trade (International) 946

Japanese in the United States–Work with Soy in Internment / 
Relocation Camps during World War II 3277

Japanese Overseas, Especially Work with Soy or Macrobiotics 474, 
647, 862, 1005, 1085, 1470, 1646, 1743, 1752, 2186, 2242, 2692, 
2770, 2953, 3277

Japanese Soybean Types and Varieties–Early, with Names 89, 168, 
172, 195, 244, 272, 358, 361, 386, 447, 473, 501, 522, 643, 791, 
854, 930, 1328, 1477, 1548, 1569, 2734, 2980

Jiang (Chinese-Style Fermented Soybean Paste), Made with a 
Signifi cant Proportion of Wheat or Barley 33, 1606

Jiang–Chinese-Style Fermented Soybean Paste / Miso (Soybean 
Jiang {doujiang} or Chiang / Tou Chiang [Wade-Giles]). Includes 
Tuong from Indochina, Tao-Tjiung and Tao-Tjiong from Indonesia 
2, 6, 7, 8, 10, 11, 14, 18, 19, 20, 21, 25, 26, 31, 32, 33, 34, 38, 39, 
41, 48, 59, 62, 68, 83, 141, 213, 520, 720, 749, 775, 811, 915, 987, 
1039, 1047, 1051, 1067, 1107, 1123, 1159, 1242, 1294, 1345, 1348, 
1349, 1429, 1450, 1606, 1735, 1789, 1920, 2097, 2415, 2575, 2672

Jiang–Early Non-Soy Paste Made with Meat or Fish in China or 
Japan 10, 11

J.M. Thorburn & Co. (New York City, New York) 274, 444, 473, 
483, 500, 512, 930

Job’s Tears (Coix lachryma-jobi; formerly Coix lacryma). Called 
Hatomugi or Hato Mugi in Japanese, and Adlay in South Asia. 
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Sometimes mistakenly called “Pearl Barley” (Since it is unrelated 
to Barley) 67, 82, 83, 225, 272, 386, 474, 749, 1549, 2140, 3275

Johnson Family of Stryker, Williams County, Ohio. Including (1) 
Edward Franklin “E.F. Soybean” Johnson (1889-1961) of Johnson 
Seed Farms (Stryker, Ohio), Delphos Grain and Soya Processing 
Co. (Ohio), and Ralston Purina Company (Missouri); (2) Elmer 
Solomon Johnson (1879-1920); (3) Perhaps E.C. Johnson and Hon. 
Solomon Johnson (1850-1918) 1434

Juicer, Electric or Manual (Kitchen Appliance / Utensil)–Early 
Records Only 2412, 2879, 2919

Julian, Percy (African-American Organic Chemist). See also 
Glidden Company 2898

Kaempfer, Engelbert (1651-1716)–German physician and traveler 
45, 46, 52, 57, 113, 122, 168, 224, 226, 273, 320, 455, 613, 933, 
991, 1548, 2413

Kecap, Kechap, Ketjap, Ketchup. See Soy Sauce, Indonesian Style 
or from the Dutch East Indies (Kecap, Kécap, Kechap, Ketjap, 
Kétjap)

Kefi r / Kephir (Made From Dairy / Cow’s Milk) 1192, 3256

Kefi r, soy. See Soymilk, Fermented–Soy Kefi r

Kellogg Co. (breakfast cereals; Battle Creek, Michigan). See 
Kellogg, Will Keith,... Kellogg Company

Kellogg, Ella Eaton (1853-1920). Wife of Dr. John Harvey Kellogg. 
Battle Creek Sanitarium (Battle Creek, Michigan) 1641

Kellogg, John Harvey (M.D.) (1852-1943), Sanitas Food Co., 
Sanitas Nut Food Co., Battle Creek Sanitarium Health Food Co., 
and Battle Creek Food Co. (Battle Creek, Michigan). Battle Creek 
Foods Was Acquired by Worthington Foods in 1960 542, 557, 759, 
871, 1127, 1150, 1156, 1160, 1209, 1238, 1298, 1299, 1312, 1403, 
1443, 1486, 1487, 1488, 1489, 1490, 1595, 1596, 1597, 1598, 1623, 
1641, 1645, 1651, 1754, 1764, 1781, 1787, 1951, 1964, 1979, 1997, 
1998, 2023, 2111, 2133, 2147, 2149, 2156, 2162, 2169, 2212, 2213, 
2230, 2231, 2232, 2234, 2283, 2290, 2323, 2324, 2332, 2363, 2370, 
2394, 2412, 2414, 2429, 2430, 2435, 2436, 2439, 2440, 2444, 2447, 
2448, 2450, 2455, 2456, 2474, 2506, 2511, 2514, 2516, 2522, 2523, 
2526, 2536, 2538, 2542, 2544, 2547, 2548, 2550, 2568, 2582, 2584, 
2588, 2589, 2598, 2599, 2607, 2611, 2617, 2618, 2619, 2626, 2628, 
2636, 2642, 2644, 2663, 2687, 2696, 2701, 2713, 2717, 2730, 2781, 
2784, 2804, 2852, 2879, 3015, 3077, 3129, 3249, 3266

Kellogg, Will Keith (1860-1951), Kellogg’s Toasted Corn Flake Co. 
Later Kellogg Company (of breakfast cereal fame; Battle Creek, 
Michigan) 1209, 1928

Ketchup and Soy Sauce, relationship. See Soy Sauce and Ketchup: 
Key Records Concerning the Relationship between the Two

Ketchup / Catsup / Catchup–Etymology of These Terms and Their 
Cognates / Relatives in Various Languages 44, 1040

Ketchup, Catsup, Catchup, Ketchop, Ketchap, Katchup, Kitjap, etc. 
Word Mentioned in Document 44, 46, 56, 61, 273, 304, 361, 389, 
469, 471, 479, 486, 548, 633, 643, 645, 983, 985, 1020, 1040, 1047, 
1067, 1599, 2068, 2070

Ketchup, Mushroom (Mushroom Ketchup, Western-Style), or 
Ketchup in which Mushrooms are the Main Ingredient 56, 61, 548, 
983, 1020, 1040

Ketchup, Tomato (Tomato / Tomata Ketchup, Western-Style), or 
Ketchup in which Tomatoes are the Main Ingredient 1020, 1040

Ketchup, Walnut (Walnut Ketchup, Western-Style), or Ketchup in 
which Walnuts are the Main Ingredient 61, 548, 1020, 2068

Kidney / Renal Function 3, 6, 14, 31, 58, 743, 1035, 1063, 1064, 
1323, 1351, 1486, 1596, 1608, 1640, 1659, 1751, 1787, 2365, 2852, 
2857

Kikkoman Corporation (Tokyo, Walworth, Wisconsin; and 
Worldwide). Incl. Noda Shoyu Co. and Kikkoman International 
Inc., and Kikkoman Shoyu Co.. 172, 252, 355, 474, 682, 709, 710, 
984, 1123, 1139, 1571, 1824

Kin, Yamei. See Yamei Kin (1864-1934)

Kinako. See Roasted Whole Soy Flour (Kinako–Dark Roasted with 
Dry Heat, Full-Fat) and Grits

Kloss, Jethro. See Seventh-day Adventists–Cookbooks and Their 
Authors

Kloss, Jethro (1863-1946) and his Book Back to Eden 2165, 2223, 
2241, 2243, 2421, 2568, 2837, 2838

Koji (Cereal Grains {Especially Rice or Barley} and / or Soybeans 
Fermented with a Mold, Especially Aspergillus oryzae) or Koji 
Starter. Chinese Qu / Pinyin or Ch’ü / Wade-Giles 7, 8, 31, 32, 34, 
39, 94, 147, 155, 172, 190, 197, 218, 252, 258, 297, 339, 345, 354, 
391, 472, 474, 476, 509, 531, 555, 566, 619, 633, 643, 645, 667, 
682, 720, 732, 733, 769, 791, 876, 882, 953, 987, 996, 1047, 1053, 
1081, 1102, 1105, 1106, 1139, 1184, 1295, 1296, 1316, 1339, 1349, 
1498, 1571, 1841, 1907, 2186, 2685, 2761, 2768, 2959, 3057

Koji, Red Rice. (Also Called Fermented Red Rice, Ang-Kak / 
Angkak, Hongzao or Hong Qu / Hongqu in Chinese / Pinyin, Hung 
Ch’ü in Chinese / Wade-Giles, or Beni-Koji in Japanese). Made 
with the Mold Monascus purpureus Went, and Used as a Natural 
Red Coloring Agent (as with Fermented Tofu) 26, 33, 39, 168, 320, 
693, 945, 1349

Koji, Soybean (Soybeans Fermented with a Mold, Especially 
Aspergillus oryzae), Such as Miso-dama or Meju 14, 31, 32, 61, 
645, 1106

Korea. See Asia, East–Korea

Korean-style fermented soybean paste. See Jang–Korean-Style 
Fermented Soybean Paste including Doenjang and Kochujang
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Kudzu or Kuzu (Pueraria montana var. lobata. Formerly Pueraria 
lobata, Pueraria thunbergiana, Pachyrhizus thunbergianus, 
Dolichos lobatus). For Rhodesian Kudzu Vine see Neonotonia 
wightii. See also Tropical Kudzu or Puero (Pueraria phaseoloides) 
8, 83, 128, 147, 195, 225, 252, 257, 272, 273, 277, 283, 297, 326, 
357, 358, 388, 426, 455, 605, 613, 729, 1126, 1168, 1549, 1789, 
1904, 2140

Kuki. See Fermented Black Soybeans from Japan–Kuki

Kuzu. See Kudzu or Kuzu (Pueraria...)

La Choy Food Products, Inc.–LaChoy Brand–Purchased in Sept. 
1943 by Beatrice Creamery Co.. 2094, 2114, 2491, 2521, 2919

La Sierra Industries (La Sierra, California). See Van Gundy, 
Theodore A., and La Sierra Industries

Lablab purpureus or Lablab bean. See Hyacinth Bean

Lager, Mildred (Los Angeles, California) 2353, 2452, 2527, 2579, 
2585, 2643, 2701, 2866, 3058, 3059, 3337, 3338

Land-Grant Colleges and Universities, and Their Origin with the 
Land Grant Act of 1862 (the so-called Morrill Act) 144, 2633

Large-seeded soybeans. See Green Vegetable Soybeans–Large-
Seeded Vegetable-Type or Edible Soybeans

Latin America–Caribbean–Antigua and Barbuda (Including 
Redonda) 826

Latin America–Caribbean–Barbados 826, 1454, 1982

Latin America–Caribbean–Bermuda (A British Dependent 
Territory) 2467

Latin America–Caribbean–Cuba 706, 1400, 1420, 1434, 1439, 
1548, 1864, 2096, 2351, 2521, 2549, 2586, 2593

Latin America–Caribbean–French Overseas Departments–
Guadeloupe, and Martinique (French West Indies). Guadeloupe 
(consisting of two large islands–Basse-Terre and Grande-Terre) 
administers 5 smaller dependencies–Marie-Galante, Les Saintes, La 
Désirade, St.-Barthélemy, and St. Martin (shared with Netherlands 
Antilles) 1935

Latin America–Caribbean–Introduction of Soybeans to. Earliest 
document seen concerning soybeans in a certain Caribbean country 
826, 1982

Latin America–Caribbean–Introduction of Soybeans to. Earliest 
document seen concerning the cultivation of soybeans in a certain 
Caribbean country 826, 1982

Latin America–Caribbean–Introduction of Soybeans to. This 
document contains the earliest date seen for soybeans in a certain 
Caribbean country 826, 1982

Latin America–Caribbean–Introduction of Soybeans to. This 

document contains the earliest date seen for the cultivation of 
soybeans in a certain Caribbean country 826, 1982

Latin America–Caribbean–Jamaica 2148

Latin America–Caribbean–Lesser Antilles–Virgin Islands 
(Including British Virgin Islands and Virgin Islands of the United 
States–St. Croix, St. John, and St. Thomas), Leeward Islands 
(Anguilla, Antigua and Barbuda [Including Redonda], Dominica, 
Guadeloupe, Montserrat, Saint Kitts [formerly Saint Christopher] 
and Nevis), Windward Islands (Barbados, Grenada, Martinique, St. 
Lucia, St. Vincent and the Grenadines, Trinidad and Tobago), and 
Netherlands Dependencies (Including Aruba, Curaçao or Curacao, 
and Bonaire off Venezuela, and Saba, St. Eustatius, and southern 
St. Martin / Maarten in the Lesser Antilles). Note–Guadeloupe and 
Martinique and the fi ve dependencies of Guadeloupe, which are 
French Overseas Departments in the Lesser Antilles, are also called 
the French West Indies, French Antilles, or Antilles françaises 826, 
1454, 1935, 1982

Latin America–Caribbean or West Indies (General) 696, 826, 1450

Latin America–Caribbean–Puerto Rico, Commonwealth of (A Self-
Governing Part of the USA; Named Porto Rico until 1932) 706, 
1607, 2737

Latin America–Caribbean–Trinidad and Tobago 1982

Latin America–Central America–Canal Zone including the Panama 
Canal (Opened 1914, Owned and Operated by the USA. Returned 
to Panama on 31 Dec. 1999) 946

Latin America–Central America–Costa Rica 706

Latin America–Central America–Introduction of Soybeans to. 
Earliest document seen concerning soybeans or soyfoods in 
connection with (but not yet in) a certain Central American country 
706, 946

Latin America–Central America–Introduction of Soybeans to. This 
document contains the earliest date seen for soybeans in a certain 
Central American country 155, 416

Latin America–Central America–Mexico 155, 163, 416, 696, 843, 
922, 1030, 3337

Latin America–Central America–Nicaragua 2287

Latin America–Central America–Panama 946

Latin America (General) 2114, 2980

Latin America–South America–Argentina (Argentine Republic) 
1049, 1091, 1147, 1148, 1548, 2161, 2247, 2467, 2779, 2847, 2983, 
3117, 3123, 3125

Latin America–South America–Argentina–Soybean Production, 
Area and Stocks–Statistics, Trends, and Analyses 2161, 2467

Latin America–South America–Brazil, Federative Republic of 248, 
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250, 456, 579, 1102, 2247, 2248, 2467, 2674, 2847, 2986, 3060, 
3152, 3227, 3340

Latin America–South America–Chile (Including Easter Island) 250, 
913, 2467, 2777, 2847

Latin America–South America–Colombia 2248, 2287

Latin America–South America–Ecuador (Including the Galapagos 
Islands. Formerly also called Equator, the English translation of the 
Spanish “Ecuador”) 3260, 3261, 3262

Latin America–South America–French Guiana (A French Overseas 
Department, Guyane or Guyane française, formerly occasionally 
called Cayenne) 477

Latin America–South America (General) 1562

Latin America–South America–Guyana (British Guiana before 
1966) 696, 1548

Latin America–South America–Introduction of Soybeans to. 
Earliest document seen concerning soybeans in a certain South 
American country 477, 1074, 1196, 2248, 2467

Latin America–South America–Introduction of Soybeans to. 
Earliest document seen concerning the cultivation of soybeans in a 
certain South American country 477, 1049, 1074, 1091, 1196, 1982, 
2248, 2467

Latin America–South America–Introduction of Soybeans to. This 
document contains the earliest date seen for soybeans in a certain 
South American country 477, 1091, 1982, 2467

Latin America–South America–Introduction of Soybeans to. This 
document contains the earliest date seen for the cultivation of 
soybeans in a certain South American country 477, 1091, 1982, 
2467

Latin America–South America–Paraguay 2782, 2955

Latin America–South America–Peru 250, 1596

Latin America–South America–Soybean Production, Area and 
Stocks–Statistics, Trends, and Analyses. See also Argentina and 
Brazil 2161, 2247

Latin America–South America–Suriname (Also Surinam before 
1978; Dutch Guiana before 1975) 1074

Latin America–South America–Uruguay, Oriental Republic of 1196

Latin America–South America–Venezuela 1982, 2975

Laucks (I.F.) Co. (Seattle, Washington). Founded by Irving Fink 
Laucks (3 July 1882 to 9 March 1981) 1928, 2094, 2471, 2491, 
2519, 2532, 2568, 3246, 3337

Lazenby, Elizabeth. See Harvey’s Sauce

Lea & Perrins. See Worcestershire Sauce

Leaves of the soybean plant used as food. See Green Vegetable 
Soybeans–Leaves of the Soybean Plant Used as Food or Medicine

Lecithin companies. See American Lecithin Corp.

Lecithin–Etymology of This Term and Its Cognates / Relatives in 
Various Languages 234, 251, 264, 516, 563, 781, 1652, 1671, 1698, 
1710, 1743, 1852, 1916, 2009, 2289, 2624, 2674, 2777, 2986, 3078

Lecithin Industry and Market Statistics, Trends, and Analyses–By 
Geographical Region 2266

Lecithin, Non-Soy References, Usually Early or Medical, Often 
Concerning Egg Yolk or the Brain 246, 576, 679, 745, 902, 1188, 
1533, 1538

Lecithin, Soy 234, 235, 251, 264, 354, 359, 398, 434, 456, 457, 
499, 516, 544, 563, 574, 722, 758, 763, 778, 779, 780, 781, 856, 
971, 1056, 1062, 1064, 1071, 1089, 1092, 1116, 1119, 1120, 1133, 
1170, 1244, 1344, 1404, 1417, 1438, 1447, 1464, 1465, 1467, 1548, 
1574, 1605, 1608, 1640, 1652, 1671, 1691, 1697, 1698, 1710, 1737, 
1743, 1751, 1752, 1758, 1773, 1814, 1834, 1847, 1852, 1853, 1856, 
1857, 1867, 1868, 1869, 1871, 1885, 1887, 1890, 1909, 1915, 1916, 
1920, 1924, 1933, 1946, 1973, 1987, 1999, 2009, 2022, 2027, 2041, 
2072, 2073, 2076, 2105, 2120, 2134, 2140, 2150, 2159, 2163, 2164, 
2170, 2172, 2184, 2189, 2194, 2212, 2217, 2266, 2270, 2289, 2298, 
2323, 2331, 2345, 2346, 2347, 2360, 2364, 2372, 2373, 2374, 2397, 
2423, 2437, 2449, 2457, 2458, 2460, 2462, 2468, 2476, 2477, 2491, 
2505, 2507, 2512, 2519, 2529, 2532, 2541, 2545, 2564, 2568, 2569, 
2578, 2615, 2624, 2628, 2638, 2643, 2644, 2645, 2654, 2655, 2671, 
2685, 2690, 2694, 2706, 2727, 2732, 2742, 2745, 2748, 2749, 2773, 
2777, 2778, 2779, 2781, 2788, 2805, 2809, 2813, 2815, 2830, 2840, 
2841, 2843, 2844, 2847, 2851, 2854, 2857, 2860, 2862, 2869, 2872, 
2873, 2894, 2895, 2896, 2905, 2906, 2914, 2916, 2920, 2924, 2928, 
2929, 2938, 2940, 2943, 2944, 2954, 2957, 2961, 2963, 2973, 2975, 
2980, 2986, 2987, 2988, 2990, 3006, 3008, 3011, 3015, 3025, 3046, 
3061, 3068, 3070, 3071, 3072, 3073, 3078, 3079, 3081, 3092, 3098, 
3101, 3111, 3124, 3136, 3147, 3166, 3178, 3181, 3183, 3193, 3196, 
3203, 3209, 3217, 3224, 3226, 3231, 3243, 3245, 3246, 3259, 3264, 
3275, 3282, 3283, 3295, 3301, 3305, 3313, 3317, 3323, 3329, 3332, 
3337

Lecithin, Soy–Industrial Uses 1887, 2170, 2272, 2464, 2477, 2532, 
2541, 2615, 2624, 2674, 2748, 2773, 2840, 2873, 2928, 3111, 3166, 
3245, 3246, 3295, 3337

Lectins. See Hemagglutinins (Lectins or Soyin)

Lend-Lease (Program and Administration). U.S. Program to Send 
Key Supplies to Overseas Allies During World War II 2997, 3028, 
3129, 3198, 3337

Lens culinaris or L. esculenta. See Lentils

Lentils. Lens culinaris. Formerly: Lens esculenta and Ervum lens 
73, 80, 110, 122, 123, 129, 136, 140, 141, 173, 177, 184, 193, 219, 
243, 246, 275, 286, 319, 358, 377, 447, 449, 548, 593, 595, 634, 
686, 696, 736, 754, 818, 876, 877, 913, 916, 933, 1077, 1083, 1299, 
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1318, 1365, 1403, 1470, 1486, 1490, 1493, 1494, 1594, 1596, 1598, 
1645, 1647, 1828, 1836, 2008, 2347, 2353, 2372, 2412, 2421, 2445, 
2490, 2508, 2579, 2702, 2790, 2837, 2879, 3056, 3263, 3275

Lever Brothers Co. See Unilever Corp.

Li Yü-ying (Li Yu-ying; Courtesy Name: Li Shizeng (pinyin), Li 
Shih-tseng (W.-G.); Chinese Soyfoods Pioneer in France; born 
1881 in Peking, died 1973 in Taipei, Taiwan) and Usine de la 
Caséo-Sojaïne (Les Vallées, Colombes (near Asnières), a few miles 
northwest of Paris, and China) 811, 884, 889, 890, 891, 892, 900, 
902, 907, 915, 944, 945, 950, 951, 962, 970, 971, 972, 973, 981, 
987, 993, 994, 995, 996, 1003, 1011, 1015, 1016, 1017, 1043, 1045, 
1047, 1051, 1067, 1072, 1081, 1089, 1159, 1167, 1172, 1193, 1208, 
1294, 1295, 1296, 1300, 1301, 1320, 1345, 1492, 1493, 1494, 1512, 
1548, 1556, 1567, 1600, 1711, 1714, 1751, 1758, 1872, 1935, 2126, 
2158, 2841, 2842, 2843, 2844, 2980, 3029, 3183

Lighting by burning soy oil. See Illumination or Lighting by 
Burning Soy Oil in Wicked Oil Lamps Like Kerosene

Lima Bean or Limas. Phaseolus limensis. Formerly: Phaseolus 
lunatus. Also called Butter Bean 1040, 1083, 1149, 1157, 1213, 
1227, 1256, 1257, 1328, 1335, 1352, 1558, 1583, 1634, 1760, 1797, 
1845, 1846, 1863, 1922, 1929, 1936, 2028, 2071, 2265, 2346, 2352, 
2353, 2381, 2412, 2435, 2581, 2590, 2592, 2654, 2701, 2702, 2793, 
2813, 2879, 2998, 3001, 3013, 3056, 3067, 3076, 3130, 3153, 3169, 
3198, 3273

Linolenic Acid and Linolenate Content of Soybeans and Soybean 
Products. See also Omega-3 Fatty Acids 1019, 1029, 1186, 1409, 
1464, 1465, 1467, 1484, 1514, 1527, 1536, 1625, 1652, 1692, 1698, 
1705, 1706, 1779, 1919, 1938, 1946, 1949, 2006, 2079, 2143, 2183, 
2196, 2222, 2229, 2249, 2468, 2476, 2655, 2671, 2739, 2757, 2860, 
2882, 2977, 2987, 3018, 3100, 3154, 3158, 3177, 3178, 3195, 3265, 
3332

Linoleum, Floor Coverings, Oilcloth, and Waterproof Goods–
Industrial Uses of Soy Oil as a Drying Oil 987, 1054, 1107, 1147, 
1148, 1172, 1182, 1193, 1229, 1230, 1231, 1246, 1258, 1304, 1328, 
1350, 1440, 1441, 1454, 1540, 1562, 1569, 1606, 1632, 1646, 1682, 
1720, 1847, 1899, 1930, 2094, 2114, 2115, 2193, 2266, 2272, 2352, 
2354, 2387, 2413, 2457, 2461, 2491, 2521, 2528, 2529, 2532, 2534, 
2615, 2682, 2797, 2868, 2928, 2954, 3041, 3287

Linseed Oil, Linseed Cake / Meal, Lintseed, or the Flax / Flaxseed 
Plant (Linum usitatissimum L.) 18, 69, 74, 77, 80, 86, 88, 129, 141, 
154, 164, 204, 246, 248, 261, 262, 298, 318, 374, 375, 406, 408, 
428, 429, 438, 439, 442, 456, 501, 513, 514, 517, 519, 544, 546, 
551, 554, 574, 576, 584, 589, 593, 599, 604, 624, 641, 658, 679, 
681, 700, 726, 728, 799, 856, 866, 872, 873, 880, 902, 905, 915, 
924, 942, 946, 956, 957, 958, 959, 966, 989, 991, 992, 1021, 1033, 
1049, 1054, 1075, 1076, 1091, 1101, 1113, 1118, 1147, 1148, 1158, 
1159, 1172, 1186, 1191, 1194, 1202, 1222, 1226, 1268, 1279, 1290, 
1297, 1311, 1340, 1347, 1354, 1396, 1401, 1405, 1409, 1412, 1441, 
1442, 1444, 1445, 1460, 1464, 1465, 1484, 1486, 1487, 1491, 1503, 
1535, 1536, 1551, 1557, 1609, 1633, 1634, 1767, 2064, 2094, 2115, 
2140, 2272, 2322, 2327, 2367, 2476, 2479, 2596, 2597, 2633, 2702, 
2797, 2860, 2882, 2904, 2984, 2987, 3332

Lipid and Fatty Acid Composition of Soybeans (Seeds or Plant), 
or Soybean Products (Including Soy Oil), and Lipids in the Human 
Diet 69, 70, 75, 78, 80, 84, 95, 96, 97, 99, 100, 102, 104, 108, 111, 
115, 116, 122, 126, 132, 140, 141, 142, 148, 156, 157, 159, 161, 
163, 168, 169, 177, 187, 193, 197, 201, 205, 206, 213, 217, 230, 
231, 234, 236, 241, 243, 246, 247, 250, 254, 267, 273, 291, 298, 
301, 306, 309, 310, 311, 327, 328, 329, 332, 341, 346, 348, 354, 
356, 376, 377, 413, 424, 430, 442, 453, 477, 506, 528, 545, 546, 
551, 558, 568, 580, 582, 585, 589, 601, 603, 612, 616, 621, 626, 
633, 635, 636, 649, 699, 712, 716, 717, 723, 809, 810, 832, 836, 
840, 847, 851, 867, 884, 886, 902, 904, 909, 911, 934, 943, 952, 
962, 987, 988, 996, 999, 1008, 1013, 1015, 1023, 1042, 1043, 1049, 
1058, 1060, 1084, 1102, 1131, 1132, 1179, 1180, 1188, 1218, 1243, 
1249, 1319, 1333, 1334, 1341, 1364, 1372, 1376, 1381, 1412, 1420, 
1423, 1434, 1472, 1481, 1487, 1500, 1555, 1633, 1666, 1683, 1705, 
1706, 1707, 1779, 1800, 1833, 1859, 1861, 1867, 1906, 1931, 1939, 
1962, 1982, 1994, 2000, 2001, 2027, 2045, 2064, 2073, 2084, 2102, 
2108, 2113, 2159, 2183, 2194, 2202, 2212, 2233, 2247, 2252, 2279, 
2280, 2300, 2316, 2323, 2327, 2343, 2345, 2373, 2383, 2390, 2408, 
2409, 2428, 2463, 2467, 2476, 2492, 2503, 2508, 2509, 2510, 2535, 
2633, 2643, 2660, 2714, 2727, 2893, 2985, 3003, 3010, 3097, 3133, 
3146, 3161, 3223, 3234, 3284, 3299, 3339

Lipids. See Linolenic Acid and Linolenate

Lipids–Effects of Dietary Lipids (Especially Soy Oil and Lecithin) 
on Blood Lipids (Especially Cholesterol) 712, 2374, 2990, 3010, 
3073, 3100

Lipolytic enzymes in the soybean. See Enzymes in the Soybean–
Lipoxygenase and Its Inactivation

Lipoxygenase. See Enzymes in the Soybean–Lipoxygenase and Its 
Inactivation

Lists and Descriptions (Offi cial and / or Extensive) of Early U.S. 
Soybean Varieties with Their P.I. Numbers and Synonyms 842, 
1328, 1548, 2714

Lock-soy. See Rice Vermicelli

Loma Linda Foods (Riverside, California). Named La Loma Foods 
from Feb. 1989 to Jan. 1990. Acquired by Worthington Foods in 
Jan. 1990 2246, 2421, 2453, 2701, 2879, 3015, 3058, 3059, 3263, 
3337

Loma Linda University (Loma Linda, California). Including Loma 
Linda Hospital (Formerly named Loma Linda Sanitarium and 
College of Medical Evangelists) 1659, 2780, 2930

Los Angeles–City and County–Work with Soyfoods, Natural / 
Health Foods, and / or Vegetarianism 1583, 1623, 1651, 1668, 
1797, 1846, 1863, 1892, 1929, 1936, 1979, 2002, 2019, 2028, 2058, 
2071, 2106, 2206, 2236, 2273, 2288, 2353, 2412, 2452, 2517, 2527, 
2565, 2566, 2579, 2581, 2585, 2590, 2643, 2690, 2698, 2701, 2723, 
2724, 2725, 2772, 2866, 2874, 2912, 2913, 3001, 3015, 3023, 3045, 
3056, 3058, 3059, 3067, 3093, 3114, 3186

Lubricants, Lubricating Agents, and Axle Grease for Carts–
Industrial Uses of Soy Oil as a Non-Drying Oil 154, 164, 799, 835, 
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836, 848, 863, 1107, 1122, 1147, 1148, 1182, 1193, 1246, 1258, 
1304, 1328, 1350, 1401, 1440, 1540, 1562, 1569, 1606, 1682, 1847, 
1920, 2269, 2352, 2384, 2413, 2521, 2615, 2795, 2928, 3041

Lucerne / lucern. See Alfalfa or Lucerne

Lupins or Lupin (Also spelled Lupine, Lupines, Lupinseed; Lupinus 
albus, L. angustifolius, L. luteus, L. mutabilis) 77, 85, 86, 88, 102, 
103, 122, 129, 136, 139, 147, 182, 184, 204, 243, 246, 256, 260, 
275, 298, 318, 322, 358, 359, 372, 390, 392, 407, 426, 429, 437, 
472, 473, 476, 482, 483, 490, 503, 506, 512, 529, 556, 563, 578, 
593, 620, 621, 678, 680, 681, 696, 726, 783, 803, 877, 933, 1033, 
1077, 1101, 1126, 1152, 1188, 1295, 1347, 1396, 1484, 1534, 1536, 
1607, 1647, 1870, 2633

Lust, Benedict (1872-1945), Louise Stroebel Lust (1868-1925; 
his wife) and Louis Lust. Pioneers in Naturopathy in the United 
States (New York City; “Yungborn,” Butler, New Jersey; Tangerine, 
Florida) 1523, 2227, 2872, 2972

Macao / Macau. See Asia, East–Macao / Macau (Portuguese 
Colony)

Machinery (Agricultural), Implements, Equipment, and 
Mechanization (Binders, Cultivators, Cutters, Harvesters, Mowers, 
Pickers, Planters, Reapers, Separators, Thrashers, or Threshers). 
See also: Combines and Tractors 185, 351, 390, 444, 517, 564, 578, 
631, 632, 658, 685, 696, 762, 764, 796, 802, 842, 910, 912, 1008, 
1022, 1067, 1249, 1255, 1328, 1405, 1562, 2077, 2115, 2235, 2817, 
2842, 2991

Machinery, farm. See Combines

Madison Foods and Madison College (Madison, Tennessee). 
Madison Foods (Then a Subsidiary of Nutritional Corp.) Was 
Acquired by Worthington Foods in Aug. 1964 1855, 1881, 1883, 
1925, 1954, 2021, 2027, 2034, 2100, 2148, 2153, 2190, 2221, 2320, 
2347, 2386, 2416, 2417, 2485, 2489, 2558, 2568, 2594, 2595, 2610, 
2711, 2712, 2759, 2850, 2852, 2864, 2866, 3015, 3058, 3059, 3258, 
3311, 3325, 3337

Maggi (Kempthal / Kemptal, Switzerland) 354, 475, 699, 791, 991, 
1001, 1295, 1743, 1758

Maize. See Corn / Maize

Malnutrition, hunger, famine, and food shortages. See Hunger, 
Malnutrition, Famine, Food Shortages, and Mortality

Mammoth Yellow soybean variety. See Soybean Varieties USA–
Mammoth Yellow

Manchu soybean variety. See Soybean Varieties USA–Manchu

Manchuria. See Asia, East–Manchuria

Manchuria–Trade (Imports or Exports) of Soybeans, Soy Oil, and / 
or Soybean Meal–Statistics. See also Trade (International) 905, 946, 
986

Map / Maps 67, 388, 845, 1067, 1226, 1328, 1537, 1562, 1980, 
2114, 2638, 2980

Maple Leaf Monarch or Maple Leaf Mills. See ADM Agri-
Industries Ltd. (Windsor, Ontario, Canada)

Margarine 117, 1233, 1234, 1235, 1236, 1237, 1275, 1293, 1316, 
1483, 1548, 1569, 1758, 1773, 1933, 2005, 2077, 2094, 2114, 2129, 
2216, 2266, 2346, 2360, 2364, 2387, 2468, 2477, 2478, 2519, 2521, 
2534, 2593, 2615, 2716, 2732, 2748, 2778, 2795, 2869, 2920, 2954, 
2964, 2987, 3015, 3163, 3198, 3243, 3245, 3246, 3275, 3287, 3309, 
3325, 3332, 3337, 3342

Margarine–Etymology of This Term and Its Cognates / Relatives in 
Various Languages 700, 1030, 1202

Margarine Made with Soy 838, 843, 978, 987, 1030, 1147, 1148, 
1159, 1182, 1193, 1202, 1203, 1205, 1206, 1229, 1230, 1231, 1318, 
1328, 1357, 1389, 1401, 1540, 1562, 1566, 1600, 1605, 1646, 1682, 
1691, 1717, 1720, 1847, 1872, 1887, 2052, 2101, 2115, 2158, 2172, 
2244, 2272, 2352, 2491, 2541, 2578, 2634, 2706, 2788, 2797, 2810, 
2840, 2905, 2928, 2940, 3111, 3166, 3222, 3305

Margarine Made without Soy Oil 248, 318, 456, 519, 528, 558, 
576, 593, 594, 665, 680, 700, 728, 736, 745, 872, 1034, 1155, 1445, 
1484, 1534, 1536, 2624

Market statistics. See the specifi c product concerned, e.g. Tofu 
Industry and Market Statistics

Marketing Association, Soybean. See Soybean Marketing 
Association (1929-1932)

Marketing of soyfoods. See Individual foods, e.g., Tofu–Marketing 
of

Marketing soybeans. See Chicago Board of Trade

Marketing Soybeans, Market Development, and Economics 
(Including Futures Markets, Hedging, and Mathematical Models) 
484, 1172, 1899, 1921, 2005, 2052, 2114, 2534, 2593, 2602, 2795, 
2980, 3209

Markets and Crop Estimates, Bureau of. See United States 
Department of Agriculture (USDA)–Bureau of Agricultural 
Economics

Massachusetts. See United States–States–Massachusetts

Maturity groups. See Soybean–Physiology and Biochemistry–
Maturity Groups

Mauritius. See Africa–Mauritius (Ile Maurice)

McCay, Clive M. and Jeanette (Cornell Univ.) 3086, 3090, 3116, 
3273, 3274, 3303, 3304

McCoy, Frank (thrived 1923-1940). Health Foods Author, Lecturer 
and Radio Personality, and Drugless Physician 1863, 1929, 2002, 
2028
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Meal or cake, soybean. See Soybean Meal

Meals for Millions Foundation (Los Angeles, California), Multi-
Purpose Food (MPF), and Freedom from Hunger 3288, 3290

Meals, vegetarian or vegan, served at institutions. See 
Vegetarianism–Vegetarian or Vegan Meals Served at Institutions

Meat Alternatives–Beef Alternatives, Including Meatless Beef 
Jerky, Chili Con Carne, Goulash, Lasagna, Meat Balls, Mince, 
Mincemeat, Sloppy Joes, Spaghetti Sauce, Steak, Veal, etc. See also 
Meatless Burgers 2206, 2261, 2712, 2879, 3067

Meat Alternatives–Documents About (Meatlike Meatless Meat, 
Poultry, or Fish / Seafood Analogs. See Also Meat Extenders) 983, 
2579, 3058, 3059, 3090, 3337

Meat Alternatives–General and Other Meatless Meatlike Products. 
See Also Meat Extenders 542, 787, 800, 1040, 1097, 1155, 1295, 
1351, 1443, 1523, 1533, 1623, 1641, 1738, 1805, 1951, 1964, 2209, 
2221, 2261, 2347, 2429, 2430, 2439, 2485, 2533, 2642, 2701, 2721, 
2924, 3090, 3102, 3252

Meat Alternatives–Gluten-Based (Incuding Seitan, Mianjin / Mian 
Jin or Mienchin / Mien Chin) 23, 2866, 2879, 3069

Meat Alternatives–Meatless Bacon, Bacon Bits, Ham, Chorizo, 
and Other Pork-related Products. See also Meatless Sausages 1485, 
1493, 1494, 1512, 1755, 3309

Meat Alternatives–Meatless Burgers and Patties. See Also Meat 
Extenders 2127, 2579, 2712, 2837, 2858, 2866, 3023, 3067, 3114, 
3153, 3309, 3311

Meat Alternatives–Meatless Chicken, Goose, Duck, and Related 
Poultry Products. See also Meatless Turkey 1755, 1898, 2320

Meat Alternatives–Meatless Sausages (Including Frankfurters, Hot 
Dogs, Wieners, Salami, Pepperoni, Breakfast Pork Sausage, etc.). 
See Also Meat Extenders 123, 1043, 1067, 1711, 1755, 2106, 2206, 
2353, 2377, 2379, 2579, 2919, 3311

Meat Alternatives–Meatless Turkey 2866, 2871

Meat Alternatives or Substitutes, Meatless or Meatlike Products–
Etymology of This Term and Its Cognates / Relatives in Various 
Languages 319

Meat Alternatives (Traditional Asian)–Ganmodoki/Gammodoki and 
Hiryozu (Deep-Fried Tofu Burgers and Treasure Balls) 1802

Meat Products Extended with Soy Protein, or Meat Extenders 
(Marketed as Such) 123, 188, 189, 193, 263, 528, 558, 567, 665, 
1323, 1721, 1743, 1920, 2094, 2114, 2217, 2266, 2366, 2372, 2479, 
2491, 2521, 2531, 2532, 2710, 2777, 2792, 2806, 3028, 3129

Meatless burgers. See Vegetarian / Meatless Burgers

Media–Earliest Articles on Soy in Major Magazines and 

Newspapers 532, 1275, 2165

Media, Popular Articles on Soyfoods in Europe, or Related to 
Europeans in Asia 532, 709, 986, 1471, 2110

Media, Popular Articles on Soyfoods in the USA, Canada, or 
Related to North Americans in Asia 1266, 1275, 1470, 1950, 2165, 
2241, 2534, 2593, 2993, 3076, 3116, 3141

Medical aspects of soybeans. See Diabetes and Diabetic Diets, 
Kidney / Renal Function

Medical aspects of vegetarian diets. See Vegetarian Diets–Medical 
Aspects

Medical / Medicinal-Therapeutic Uses / Effects / Aspects (General) 
44, 45, 46, 50, 52, 53, 54, 55, 56, 57, 61, 63, 66, 313, 399, 479, 487, 
553, 660, 771, 775, 807, 1311, 1339, 1569, 1638, 1658, 1709, 1760, 
1788, 1841, 2056, 2223, 2299, 2374, 2425, 2516, 2588, 2693, 2911, 
2923, 2990, 3011, 3080, 3081, 3181, 3319

Medicine–Alternative–Incl. Acupuncture, Chiropractic, Drugless 
Doctors, Herbal Therapy, Holistic / Wholistic Medicine, 
Homeopathy, Natural Hygiene, Natural Medicine, Naturopathy, 
Preventive / Preventative Medicine, 1, 786, 1523, 1668, 2227, 3067, 
3176

Medicine, Chinese Traditional. See Chinese Medicine

Medicine–History 786, 2837

Meharry, Charles Leo (1885-1937), the A.P. Meharry Farms (One 
Near Tolono, Champaign County, Illinois, and Three in Indiana), 
and William E. Riegel, Meharry Farm Manager and Independent 
Soybean Grower in Tolono, Illinois 2114

Mental Health (Including Depression) 1486, 1824, 2503

Mesoamerica. See Latin America–Central America

Mexico. See Latin America, Central America–Mexico

Meyer, Frank N. (1875-1918). USDA Plant Explorer in Asia 835, 
1168, 1226, 1266, 1561, 1562, 1569, 1824

Michigan. See United States–States–Michigan

Microbiological Problems (Food Spoilage, Sanitation, and 
Contamination). See also: Nutrition–Toxins and Toxicity in Foods 
and Feeds–Microorganisms, Especially Bacteria, as Causal Agents 
2214, 2263, 2771, 3269

Microbiology and fermentation. See Fermented Soyfoods and Their 
Fermentation

Microscopic analysis and microscopy. See Soybean–Morphology, 
Structure, and Anatomy of the Plant and Its Seeds as Determined by 
Microscopy or Microscopic Examination

Middle America. See Latin America, Central America, and Latin 
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America, Caribbean or West Indies

Miles Laboratories. See Worthington Foods, Inc. (Worthington, 
Ohio)

Milk, almond. See Almond Milk and Cream. Also–Almonds Used 
to Flavor Soymilk, Rice Milk, etc.

Milk, coconut / cocoanut. See Coconut Milk and Cream

Milk, Non-Dairy, Non-Soy Milks and Creams Made from Nuts, 
Grains, Seeds, or Legumes, Such as Brazil Nuts, Cashews, 
Coconuts, Filberts, Hazelnuts, Hemp Seeds, Pecans, Pine Nuts, 
Pumpkin Seeds, Sunfl ower Seeds, Walnuts, etc. See also: Almond 
Milk, Amazake / Rice Milk, Peanut / Groundnut Milk, Sesame Milk 
557, 787, 800, 818, 901, 967, 1040, 1150, 1156, 1218, 1228, 1243, 
1293, 1295, 1300, 1443, 1446, 1486, 1488, 1523, 1533, 1534, 1597, 
1600, 1641, 1668, 1751, 1787, 1903, 1979, 2022, 2027, 2037, 2141, 
2165, 2193, 2309, 2421, 2429, 2579, 2820, 2837, 2879, 3275

Milk, peanut. See Peanut Milk

Milk–Problems with Cow’s Milk as a Food, Incl. Use of Bovine 
Growth Hormone, Price Regulation, etc. (See also: Soymilk) 871, 
1925, 2584

Milk, rice. See Rice Milk (Non-Dairy)

Milk, soy. See Soymilk

Miller, Harry W. (M.D.) (1879-1977) and International Nutrition 
Laboratory (Mt. Vernon, Ohio) 2438, 2444, 2461, 2889, 2907, 
2908, 2924, 3015, 3069, 3243, 3249, 3250, 3251, 3252, 3337

Minerals. See Aluminum in Soybeans and Soyfoods, Aluminum in 
the Diet and Cooking Utensils–Problems. Soy Is Not Mentioned, 
Calcium Availability, Absorption, and Content of Soy

Minerals (General) 159, 306, 421, 623, 808, 947, 968, 1011, 1015, 
1035, 1067, 1133, 1138, 1212, 1353, 1381, 1426, 1499, 1506, 1517, 
1518, 1529, 1541, 1546, 1548, 1656, 1752, 1757, 1771, 1828, 1850, 
1860, 1875, 1955, 2047, 2054, 2118, 2274, 2431, 2694, 2750, 2798, 
2819, 2853, 2942, 2944, 3090, 3115, 3167, 3313

Minerals in a vegetarian diet. See Vegetarian Diets–Nutrition / 
Nutritional Aspects–Minerals

Minnesota. See United States–States–Minnesota

Miso, early non-soy paste made with meat and fi sh in China or 
Japan. See Jiang–Early Non-Soy

Miso–Etymology of This Term and Its Cognates / Relatives in 
Various Languages 147, 172, 345, 516, 778, 779, 780, 922, 1106, 
1802, 2185

Miso, Homemade–How to Make at Home or on a Laboratory or 
Community Scale, by Hand 3204

Miso–Imports, Exports, International Trade 845, 1139

Miso–Indonesian-style. See Tauco–Indonesian-Style Fermented 
Soybean Paste

Miso, Indonesian-Style–Etymology of This Term and Its Cognates / 
Relatives in Various Languages 518, 633, 1593

Miso Industry and Market Statistics, Trends, and Analyses–By 
Geographical Region 345, 509, 1106, 1295

Miso (Japanese-style Soybean Paste). See also: Jiang–for Chinese-
style Miso. Jang–for Korean-style Miso. And Taucho, Tauceo, Tau 
Chiow, Taoco, Tao-Tjo, Taotjo, Taocho, or Taoetjo for Indonesian-
style Miso (Soybean Chiang, or Jiang [pinyin]) 22, 43, 68, 89, 94, 
120, 122, 123, 128, 143, 147, 155, 168, 169, 170, 171, 172, 178, 
182, 184, 191, 195, 199, 207, 218, 219, 224, 226, 244, 245, 246, 
247, 249, 255, 258, 260, 267, 272, 275, 276, 282, 286, 295, 297, 
300, 310, 313, 320, 339, 345, 353, 354, 358, 391, 393, 396, 399, 
421, 455, 468, 471, 472, 474, 476, 477, 509, 516, 531, 540, 552, 
555, 561, 565, 567, 569, 571, 587, 592, 600, 608, 611, 613, 619, 
620, 621, 625, 627, 634, 657, 667, 682, 691, 694, 709, 710, 729, 
731, 732, 738, 755, 772, 776, 778, 779, 780, 791, 795, 807, 815, 
835, 845, 858, 862, 863, 868, 873, 876, 882, 899, 922, 952, 953, 
954, 962, 964, 970, 991, 1006, 1010, 1024, 1025, 1033, 1040, 1047, 
1065, 1071, 1102, 1106, 1107, 1122, 1123, 1130, 1139, 1140, 1145, 
1149, 1159, 1167, 1170, 1203, 1226, 1231, 1233, 1234, 1235, 1236, 
1237, 1246, 1250, 1258, 1264, 1266, 1274, 1276, 1295, 1296, 1300, 
1311, 1316, 1350, 1373, 1381, 1387, 1417, 1440, 1446, 1450, 1476, 
1477, 1502, 1532, 1548, 1549, 1566, 1578, 1590, 1591, 1596, 1599, 
1607, 1608, 1611, 1632, 1646, 1668, 1682, 1711, 1729, 1751, 1755, 
1758, 1788, 1802, 1815, 1824, 1831, 1841, 1862, 1907, 1951, 2001, 
2015, 2043, 2061, 2072, 2086, 2089, 2102, 2113, 2122, 2126, 2140, 
2144, 2148, 2152, 2185, 2186, 2196, 2199, 2201, 2202, 2203, 2206, 
2215, 2226, 2292, 2293, 2294, 2295, 2296, 2300, 2340, 2348, 2376, 
2410, 2482, 2493, 2555, 2568, 2576, 2615, 2679, 2685, 2686, 2749, 
2764, 2768, 2832, 2841, 2844, 2937, 2945, 3057, 3155, 3183, 3204, 
3247, 3306, 3340

Miso Soup–Mainly Japanese 43, 128, 249, 252, 255, 345, 709, 710, 
731, 732, 882, 2186, 2686, 3204, 3207

Miso, soybean–Chinese-Style. See Jiang–Chinese-Style Fermented 
Soybean Paste

Miso, soybean–Korean-style. See Jang–Korean-Style Fermented 
Soybean Paste including Doenjang and Kochujang

Missouri. See United States–States–Missouri

Mitchell Foods, Inc. (Fredonia, New York; and North Abington, 
Massachusetts) 3321

Mitsui & Co., Ltd. (Mitsui Bussan Kaisha, Japanese Trading Co., 
founded 1876) 838, 862, 874, 915, 1343, 2005, 2679

Mochi. See Rice-Based Foods–Mochi

Moldavia. See Europe, Eastern–Moldova

Monosodium glutamate. See MSG
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Moorman Manufacturing Co. See Quincy Soybean Products Co. 
(Quincy, Illinois)

Morphology, soybean. See Soybean–Morphology, Structure, 
Anatomy, Soybean–Morphology, Structure, and Anatomy

Morrill Act. See Land-Grant Colleges and Universities, and Their 
Origin with the Land

Morse, William Joseph (1884-1959, USDA Soybean Expert) 1157, 
1213, 1226, 1227, 1328, 1351, 1352, 1376, 1393, 1487, 1500, 1548, 
1555, 1556, 1558, 1559, 1560, 1561, 1562, 1563, 1564, 1565, 1566, 
1567, 1568, 1597, 1599, 1669, 1714, 1824, 1847, 1930, 1970, 2034, 
2064, 2072, 2112, 2132, 2146, 2148, 2193, 2215, 2265, 2310, 2346, 
2365, 2370, 2394, 2444, 2455, 2456, 2474, 2532, 2568, 2734, 2742, 
2888, 2948, 3027, 3041, 3060, 3128, 3144

Morse, W.J., on expedition to East Asia. See Tofu Dorsett-Morse 
Expedition to East Asia (1929-1931)

Mottled, speckled, or spotted soybeans. See Soybean Seeds–
Mottled

MSG (Monosodium Glutamate, the Sodium Salt of Glutamic Acid) 
1720, 1884, 1971, 2070, 2615, 2732

Mucuna pruriens. See Velvet Bean

Mull-Soy. See Borden Inc.

Mung Bean / Mungbean and Mung Bean Sprouts. Vigna radiata 
L. Formerly Phaseolus aureus. Also called Green Gram. Chinese 
(Mandarin)–Lüdou. Chinese (Cantonese)–Dau Ngah / Dow Ngaah. 
Japanese–Moyashi. Indonesian: Kacang / katjang + hijau / ijo / 
hidjau. German–Buschbohne. French–Haricot Mungo 14, 19, 31, 
32, 37, 50, 155, 645, 693, 749, 814, 862, 915, 988, 1088, 1349, 
1425, 1459, 1487, 1493, 1494, 1512, 1549, 1562, 1566, 1597, 1606, 
1634, 1735, 1904, 1922, 1958, 1980, 2090, 2702, 2820, 2876, 2959, 
3057, 3067, 3086, 3282

Mushroom ketchup. See Ketchup, Mushroom (Mushroom Ketchup, 
Western-Style)

Myths of soybean history–debunking / dispelling. See History of the 
Soybean–Myths and Early Errors Concerning Its History

Names for soybeans–Fanciful. See Soybean Terminology and 
Nomenclature–Fanciful Terms and Names

Naphtha solvents for extraction. See Solvents

Nashville Agricultural and Normal Institute (NANI). See Madison 
Foods and Madison College

National Agricultural Library (USDA, Beltsville, Maryland) 696, 
1824

National Center for Agricultural Utilization Research (NCAUR) 
(USDA-ARS) (Peoria, Illinois). Named Northern Regional 

Research Laboratory prior to July 1976. Named Northern Regional 
Research Center prior to 28 Dec. 1991 3027, 3210, 3245, 3246, 
3265, 3287

National Oilseed Processors Assoc. (NOPA) (National Soybean 
Oil Manufacturers Association from May 1930 to 1935; National 
Soybean Processors Assoc. (NSPA) from June 1936 to July 1989. 
Washington, DC. Including Soy Flour Assoc. [1936-1949], Soya 
Food Research Council [1936+], and Soybean Nutritional Research 
Council [1937+]) 2114, 2740, 2741, 2742, 2743, 2745, 2746, 2747, 
2748, 2750, 2753, 2885, 2895, 2897, 2925, 2958, 3027, 3028, 3043, 
3172, 3245, 3246, 3312, 3337

Natto–Etymology of This Term and Its Cognates / Relatives in 
Various Languages 507, 531, 633, 657, 775, 922, 1045, 1590, 1591, 
1646, 2186

Natto, Hamana. See Hamanatto Fermented Black Soybeans–from 
Japan

Natto Production–How to Make Natto on a Commercial Scale 507, 
540, 567, 2186

Natto (Whole Soybeans Fermented with Bacillus natto) 43, 507, 
516, 531, 540, 555, 567, 569, 611, 620, 621, 627, 633, 657, 682, 
694, 709, 710, 729, 734, 738, 755, 771, 775, 791, 815, 835, 862, 
863, 915, 922, 941, 952, 964, 987, 1006, 1010, 1033, 1040, 1045, 
1065, 1067, 1068, 1070, 1104, 1122, 1140, 1159, 1167, 1170, 1188, 
1226, 1231, 1246, 1250, 1258, 1266, 1274, 1276, 1295, 1296, 1300, 
1311, 1316, 1350, 1429, 1447, 1450, 1476, 1477, 1493, 1494, 1540, 
1548, 1559, 1566, 1590, 1591, 1599, 1611, 1646, 1668, 1688, 1711, 
1751, 1755, 1758, 1788, 1802, 1824, 1841, 1920, 2072, 2126, 2140, 
2176, 2186, 2206, 2299, 2301, 2415, 2575, 2679, 2685, 2693, 2841, 
2911, 2937, 2945, 3057, 3155, 3183, 3247, 3319

Natural Foods Movement and Industry in the United States (Started 
in the Mid-1950s) 1596, 1598, 1668, 1979, 2127, 2206, 2209, 2217, 
2353, 2412, 2701, 2808

Naturopathy pioneers. See Lust, Benedict (1872-1947)

Near East. See Asia, Middle East

Nematodes–Disease Control (Nematodes). Early Called Eelworms 
/ Eel-Worms or Gallworms / Gall-Worms that Caused Root-Knot or 
Root-Gall 792, 1328, 1341, 1548, 1562, 2586

Neonotonia wightii (Also called Rhodesian Kudzu Vine, Perennial 
Soybean, or Soja perene / Soya Perenne; Formerly Glycine javanica
or Glycine wightii) 286

Nestlé (Nestle–The World’s Biggest Food Group) 2679

Netherlands. See Europe, Western–Netherlands

New York. See United States–States–New York

New York State Agric. Experiment Station (Geneva, NY). See 
Cornell University (Ithaca, New York)
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New Zealand. See Oceania–New Zealand

Nigeria. See Africa–Nigeria

Nisshin Oil Mills, Ltd. (Tokyo, Japan) 1343, 1758, 2615, 2788

Nitragin Inoculant and The Nitragin Company 706, 1206, 1296

Nitrogen Fixation, Inoculum, Inoculation, and Nodulation by 
Rhizobium Bacteria 361, 372, 387, 407, 413, 425, 430, 441, 442, 
472, 473, 480, 481, 495, 501, 510, 534, 540, 556, 564, 570, 579, 
581, 597, 610, 638, 655, 658, 664, 675, 696, 706, 713, 715, 744, 
757, 767, 792, 811, 826, 842, 843, 855, 910, 930, 931, 939, 980, 
989, 1008, 1022, 1030, 1033, 1058, 1067, 1074, 1094, 1113, 1132, 
1157, 1158, 1172, 1191, 1198, 1200, 1201, 1204, 1206, 1240, 1249, 
1254, 1255, 1265, 1296, 1304, 1320, 1328, 1333, 1341, 1352, 1364, 
1393, 1400, 1405, 1420, 1423, 1429, 1434, 1453, 1454, 1493, 1494, 
1496, 1519, 1526, 1548, 1562, 1566, 1591, 1607, 1683, 1719, 1808, 
1920, 1932, 2049, 2073, 2077, 2096, 2101, 2137, 2235, 2244, 2248, 
2287, 2289, 2346, 2351, 2415, 2439, 2571, 2573, 2586, 2627, 2664, 
2675, 2679, 2680, 2682, 2740, 2777, 2797, 2817, 2854, 2937, 2980, 
3057, 3060, 3063, 3130, 3133, 3337, 3340

Nitrogen Fixation, Inoculum, Inoculation, and Nodulation–
Etymology of Related Terms and Their Cognates 372, 407, 425

Nitrogen Fixing Cultures / Inoculants (Commercial and 
Noncommercial from government), of Rhizobium Bacteria for 
Soybeans (Culture / Inoculant / Inoculum / Inocula) 706, 1204, 
1296, 1400, 2675

Noblee & Thoerl GmbH (Hamburg, Germany) 1116, 1120, 1295, 
1296, 1446, 1640, 1714, 1743, 1758, 1774, 1844

Nodulation. See Nitrogen Fixation, Inoculum, Inoculation, and 
Nodulation by Rhizobium Bacteria

Nomenclature of Soybean Varieties–Standardization of and 
Confusion Concerning Names 842, 1328, 1548, 2714

Non-dairy, non-soy milk. See Milk, Non-Dairy, Non-Soy Milks and 
Creams Made from Nuts, Grains, Seeds, or Legumes

North America. See United States of America, and Canada. For 
Mexico, see Latin America, Central America

North Carolina. See United States–States–North Carolina

Northeast India. See Asia, South–India, Northeast / North-East. The 
Contiguous Seven Sister States and Sikkim

Northern Regional Research Center (NRRC) (Peoria, Illinois). See 
National Center for Agricultural Utilization Research (NCAUR) 
(USDA-ARS)

Noted personalities–vegetarians. See Vegetarian Celebrities–Noted 
Personalities and Famous People

Nut Butters, Non-Soy. Including Butter Made from Nuts or Seeds, 
Such as Brazil Nuts, Cashews, Coconuts, Filberts, Hazelnuts, 

Hickory Nuts, Hemp Seeds, Macadamia Nuts, Pecans, Pignolias, 
Pine Nuts, Pistachios, Pumpkin Seeds, Sunfl ower Seeds, Walnuts, 
etc. See also: Almond Butter (from 1373), Peanut Butter (from 
1896), Sesame Butter, Soynut Butter 557, 759, 787, 800, 967, 1155, 
1156, 1209, 1238, 1298, 1299, 1300, 1342, 1486, 1533, 1540, 1553, 
1668, 1979, 2127, 2206, 2919

Nut milk or cream. See Milk–Non-Dairy Milks and Creams Made 
from Nuts

Nutrition. See Carbohydrates (General). See also Starch, Dietary 
Fiber, and Oligosaccharides (Complex Sugars), Carbohydrates–
Dietary Fiber, Chemical / Nutritional Composition or Analysis, 
Diet and Endometrial Cancer Prevention, Flatulence or Intestinal 
Gas, Human Nutrition–Human Trials, Intestinal Flora / Bacteria, 
Isofl avone or Phytoestrogen Content of Soyfoods, Soy-based 
Products,, Lipid and Fatty Acid Composition of Soy, Lipids–
Effects on Blood Lipids, Microbiological Problems (Food 
Spoilage, Sanitation, and Contamination), Minerals (General), 
Protein–Effects on Blood Lipids, Protein Quality, Protein Quality, 
and Supplementation, Toxins and Toxicity in Foods and Feeds–
Bongkrek Poisoning, Toxins and Toxicity in Foods and Feeds–
General, Toxins and Toxicity in Foods and Feeds–Microorganisms, 
Especially Bacteria that Cause Food Poisoning, Toxins and Toxicity 
in Foods and Feeds–Trichloroethylene Solvent and the Duren / 
Dueren Disease or Poisoning of Cattle / Ruminants, Vitamin E 
(Tocopherol), Vitamins (General), Vitamins B-12 (Cyanocobalamin, 
Cobalamins), Vitamins K (Coagulant)

Nutrition–Acid-Base Balance in Diet and Health, or Individual 
Foods, or Acid-Alkaline Ash in Diet, or Acid-Forming and Base-
Forming Elements in Foods 1155, 1309, 1327, 1331, 1485, 1486, 
1533, 1595, 1596, 1598, 1668, 1701, 1723, 1760, 1787, 1797, 1802, 
1836, 1845, 1846, 1863, 1874, 1892, 1893, 1894, 1895, 1896, 1897, 
1898, 1904, 1908, 1929, 1951, 1968, 1997, 2021, 2023, 2047, 2071, 
2106, 2127, 2131, 2133, 2135, 2186, 2190, 2206, 2209, 2232, 2241, 
2243, 2246, 2257, 2258, 2259, 2260, 2261, 2264, 2288, 2319, 2347, 
2353, 2366, 2377, 2378, 2379, 2380, 2412, 2435, 2439, 2452, 2453, 
2460, 2485, 2502, 2503, 2504, 2531, 2533, 2558, 2562, 2565, 2577, 
2579, 2581, 2585, 2594, 2599, 2620, 2644, 2654, 2657, 2658, 2659, 
2670, 2689, 2690, 2710, 2711, 2712, 2713, 2723, 2724, 2725, 2734, 
2770, 2772, 2779, 2784, 2794, 2798, 2813, 2814, 2837, 2846, 2847, 
2850, 2851, 2858, 2864, 2866, 2872, 2874, 2880, 2890, 2896, 2897, 
2906, 2907, 2908, 2912, 2917, 2919, 2924, 2968, 2972, 2995, 3023, 
3042, 3045, 3050, 3051, 3058, 3059, 3067, 3093, 3132, 3156, 3157, 
3171, 3176, 3243, 3255, 3263, 3264, 3279, 3308, 3311, 3337, 3338

Nutrition–Allergens, Allergy / Allergies, and Allergic Reactions 
Caused by Soy 2233, 2236, 2305, 2488, 2735, 3004, 3191, 3228, 
3252

Nutrition bars. See Bars–Energy Bars or Nutrition Bars Made with 
Soy

Nutrition–Biologically active phytochemicals. See Antioxidants, 
Phytic Acid, Phytates, and Phytin, Reproductive / Fertility 
Problems, Saponins, Trypsin / Protease / Proteinase Growth 
Inhibitors

Nutrition–Biologically active substances. See Antinutritional 
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Factors (General), Antivitamin Activity and Antivitamins, 
Goitrogens and Thyroid Function, Hemagglutinins (Lectins or 
Soyin)

Nutrition–Carbohydrates. See Oligosaccharides, Starch

Nutrition Education (Or Lack Thereof in Medical Schools), Food 
Groups, and Food Pyramids 627, 1553, 1617, 1803, 3153, 3270, 
3342

Nutrition (General) 98, 119, 153, 164, 185, 186, 203, 212, 229, 302, 
324, 341, 358, 398, 440, 443, 449, 455, 531, 533, 548, 586, 590, 
591, 613, 678, 704, 737, 753, 755, 763, 791, 805, 856, 869, 936, 
937, 967, 1002, 1018, 1020, 1024, 1025, 1061, 1094, 1116, 1136, 
1155, 1162, 1171, 1195, 1208, 1233, 1235, 1236, 1237, 1260, 1262, 
1265, 1268, 1270, 1271, 1272, 1273, 1274, 1277, 1278, 1280, 1281, 
1287, 1291, 1292, 1306, 1308, 1317, 1326, 1337, 1355, 1360, 1366, 
1370, 1377, 1378, 1386, 1388, 1413, 1431, 1443, 1446, 1449, 1467, 
1470, 1471, 1479, 1495, 1497, 1501, 1508, 1516, 1528, 1532, 1534, 
1539, 1543, 1545, 1570, 1582, 1587, 1588, 1589, 1602, 1611, 1620, 
1627, 1654, 1670, 1675, 1694, 1697, 1698, 1704, 1712, 1713, 1718, 
1728, 1732, 1733, 1738, 1754, 1764, 1774, 1777, 1783, 1785, 1807, 
1817, 1819, 1824, 1826, 1827, 1829, 1830, 1832, 1838, 1843, 1844, 
1845, 1855, 1864, 1882, 1888, 1912, 1930, 1937, 1940, 1942, 1951, 
1959, 1963, 1964, 1965, 1969, 1977, 1978, 1980, 1983, 1985, 1986, 
1990, 1993, 1995, 1999, 2013, 2014, 2031, 2034, 2041, 2044, 2051, 
2058, 2070, 2078, 2080, 2083, 2116, 2128, 2129, 2131, 2133, 2147, 
2148, 2156, 2165, 2166, 2168, 2181, 2204, 2205, 2216, 2217, 2218, 
2224, 2228, 2232, 2241, 2253, 2262, 2264, 2265, 2281, 2283, 2296, 
2311, 2317, 2322, 2333, 2335, 2344, 2348, 2358, 2381, 2399, 2400, 
2402, 2403, 2404, 2406, 2419, 2442, 2446, 2454, 2458, 2459, 2460, 
2465, 2472, 2473, 2489, 2490, 2498, 2515, 2525, 2533, 2537, 2546, 
2547, 2555, 2561, 2566, 2568, 2570, 2571, 2572, 2577, 2580, 2592, 
2595, 2596, 2623, 2628, 2634, 2635, 2639, 2655, 2661, 2662, 2663, 
2666, 2667, 2668, 2669, 2673, 2675, 2677, 2679, 2680, 2681, 2682, 
2690, 2691, 2702, 2709, 2726, 2727, 2732, 2737, 2749, 2754, 2756, 
2763, 2765, 2777, 2779, 2780, 2782, 2802, 2803, 2806, 2809, 2811, 
2817, 2824, 2831, 2833, 2845, 2847, 2851, 2857, 2865, 2870, 2872, 
2902, 2903, 2913, 2914, 2915, 2922, 2929, 2930, 2932, 2950, 2953, 
2955, 2957, 2959, 2962, 2965, 2967, 2970, 2976, 2982, 2988, 2992, 
2998, 3006, 3023, 3025, 3026, 3030, 3033, 3043, 3044, 3046, 3047, 
3048, 3053, 3054, 3058, 3059, 3063, 3064, 3066, 3072, 3074, 3076, 
3078, 3079, 3085, 3086, 3087, 3089, 3095, 3096, 3102, 3107, 3108, 
3110, 3112, 3113, 3114, 3116, 3118, 3119, 3120, 3121, 3122, 3125, 
3134, 3138, 3141, 3142, 3144, 3148, 3149, 3152, 3162, 3163, 3172, 
3173, 3174, 3179, 3180, 3185, 3186, 3189, 3190, 3192, 3198, 3204, 
3212, 3221, 3222, 3238, 3244, 3248, 3254, 3260, 3261, 3262, 3266, 
3274, 3276, 3288, 3289, 3297, 3298, 3299, 3303, 3304, 3309, 3310, 
3330

Nutrition, human, USDA bureau of. See United States Department 
of Agriculture (USDA)–Bureau of Human Nutrition and Home 
Economics

Nutrition–Lipids. See Linolenic Acid and Linolenate, Sterols or 
Steroid Hormones

Nutrition–Medical Aspects. See Cardiovascular Disease, Especially 
Heart Disease and Stroke, Diabetes and Diabetic Diets, Kidney / 
Renal Function, Medical / Medicinal-Therapeutic Uses / Aspects 

(General)

Nutrition–Medical / Medicinal-Therapeutic Aspects. See Chinese 
Medicine, Traditional

Nutrition–Minerals. See Aluminum in Soybeans and Soyfoods, 
Aluminum in the Diet and Cooking Utensils–Problems. Soy Is Not 
Mentioned, Calcium Availability, Absorption, and Content of Soy

Nutrition, primitive human. See Primitive Human Diets

Nutrition–Protein. See Amino Acids and Amino Acid Composition 
and Content

Nutrition–Protein–Early and basic research. See Protein–Early and 
Basic Research

Nutritional aspects of vegetarian diets. See Vegetarian and Vegan 
Diets–Nutrition / Nutritional Aspects

Nuts made from roasted soybeans. See Soynuts

Obituaries, Eulogies, Death Certifi cates, and Wills. See Also: 
Biographies, Biographical Sketches and Autobiographies 1838, 
2080, 3001

Oceania–Australia, Commonwealth of (Including Tasmania, Cocos 
(Keeling) Islands, Christmas Island, Coral Sea Islands Territory, 
Norfolk Island, Territory of Ashmore and Cartier Islands, and 
Australian Antarctic Territory) 147, 197, 209, 286, 421, 642, 706, 
723, 836, 885, 913, 975, 983, 987, 1023, 1042, 1052, 1058, 1074, 
1226, 1349, 1450, 1548, 1920, 2502, 2503, 2542, 2571, 2635, 2644, 
2663, 2679, 2680, 2685, 2841, 2843, 2857, 2872, 2890, 3022

Oceania (General, Also Called Australasia, or Australia and Islands 
of the Pacifi c / Pacifi c Islands) 209, 544, 574

Oceania–Introduction of Soybeans to. This document contains the 
earliest date seen for soybeans in a certain country in Oceania 1349

Oceania–Introduction of Soybeans to. This document contains the 
earliest date seen for the cultivation of soybeans in a certain country 
in Oceania 1349

Oceania–New Zealand–Including Stewart Island, Chatham Islands, 
Snares Islands, Bounty Islands, and Tokelau (formerly Union 
Islands) 91, 149, 290, 538, 793, 817, 829, 1000, 1052, 1099, 2797, 
2841

Oceania–Papua New Guinea, Independent State of (British New 
Guinea from 1888, then Territory of Papua and New Guinea until 
Sept. 1975. The northeast was German New Guinea from 1884 to 
1914, then Trust Territory of New Guinea) 2841

Oelmuehle Hamburg AG (Hamburg, Germany). Founded in 1965 
by incorporating Stettiner Oelwerke AG (founded 1910), Toeppfer’s 
Oelwerke GmbH (founded 1915), and Hansa-Muehle AG (founded 
1916 as Hanseatische Muehlenwerke AG) 989, 992, 1467, 1599, 
1652, 1671, 1691, 1698, 1710, 1717, 1743, 1814, 1844, 1853, 1868, 
1869, 1882, 1885, 1886, 1887, 1888, 1889, 1890, 1924, 1987, 1999, 
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2017, 2041, 2072, 2073, 2105, 2159, 2164, 2172, 2364, 2507, 2624, 
2625, 2675, 2773, 2840, 3245, 3246

Off fl avors. See Flavor Taste Problems

Ohio. See United States–States–Ohio

Oil, soy. See Soy Oil

Oil, soy, constants. See Soy Oil Constants

Oil, soy–industrial uses. See Industrial Uses of Soy Oil

Oil, soy–industrial uses of. See Industrial Uses of Soy Oil, Paint 
Manufacturers’ Association of the U.S., Incl. Henry A. Gardner, 
L.P. Nemzek and Industrial Uses of Soybeans, Steroids, Steroid 
Hormones, and Sterols

Oil, soy, industrial uses of, as a drying oil. See Industrial Uses of 
Soy Oil

Oil, soy–industrial uses of, as a drying oil. See Binder for Sand 
Foundry Cores, Industrial Uses of Soy Oil, Linoleum, Floor 
Coverings, Oilcloth, and Waterproof Goods, Resins, Plastics, and 
Plasticizers (Such as Epoxidized Soy Oil–ESO), Rubber Substitutes 
or Artifi cial / Synthetic Rubber (Factice)

Oil, soy–industrial uses of, as a hydrogenated oil. See Candles, 
Crayons, and Soybean Wax

Oil, soy–industrial uses of, as a non-drying oil. See Adjuvants, 
Carriers, and Surfactants for Pesticides, Herbicides, and Other 
Agricultural Chemicals, Diesel Fuel, SoyDiesel, Biodiesel or 
Artifi cial Petroleum, Explosives Made from Glycerine, Illumination 
or Lighting by Burning Soy Oil in Wicked Oil Lamps Like 
Kerosene, Lubricants, Lubricating Agents, and Axle Grease for 
Carts, Release or Curing Agents for Concrete or Asphalt, Industrial 
Solvents, Hydraulic Fluids, and Other Minor or General Uses, 
Soaps or Detergents

Oil, sweet. See Sweet oil

Okara. See Fiber–Okara or Soy Pulp

Okinawa / Ryukyu Islands / Great LooChoo (Part of Japan Since 
1972) 863, 2056

Oligosaccharides (The Complex Sugars Raffi nose, Stachyose, and 
Verbascose) 323, 527, 984, 1077, 1092, 1100, 1111, 1112, 1124, 
1177, 1197, 1259, 1476, 1477, 1775, 1876, 2174, 2197, 2418, 2468, 
2499, 2512, 2603, 2746, 2785

Olive Oil 154, 164, 218, 246, 318, 528, 544, 546, 557, 571, 574, 
665, 680, 736, 745, 754, 872, 913, 1006, 1054, 1172, 1443, 1472, 
1523, 1535, 1540, 1594, 1668, 1722, 1805, 1875, 1876, 2003, 2270, 
2353, 2628, 2644, 2780, 2860, 2879, 2882, 2987, 3163, 3275

Olive / Olives (Olea europea). See also Olive Oil 544, 558, 574, 
967, 1019, 1026, 1594, 2429, 2579, 2866, 3067, 3263

Oncom, Onchom, or Ontjom. See Tempeh, Non-Soy Relatives

Ontario. See Canadian Provinces and Territories–Ontario

Opposition to a vegetarian diet. See Vegetarian Diet or 
Vegetarianism–Opposition or Objection to

Organoleptic evaluation. See Taste Panel, Taste Test Results, or 
Sensory / Organoleptic Evaluation

Oriental Show-You Company. Purchased in 1963 by Beatrice / La 
Choy 2478, 2568, 3015

Origin, Evolution, Domestication, and Dissemination of Soybeans 
(General) 113, 219, 455, 518, 524, 604, 613, 638, 706, 892, 983, 
1023, 1042, 1067, 1349, 1824, 1920, 3029

Origin, Evolution, Domestication, and Dissemination of the 
Soybean (General) 182, 187, 191, 201, 413, 570, 729, 1501, 1512, 
2126

Ostrander, Ward Adelbert (1888-1953, Purdue Univ., Indiana) 1519

Pacifi c Islands. See Oceania

Paint Manufacturers’ Association of the U.S., Incl. Henry A. 
Gardner, L.P. Nemzek and Industrial Uses of Soybeans 1021, 1113, 
1132, 1311, 1409, 1442, 2925

Paints (Especially Water-Based Latex Paints)–Industrial Uses of 
Soy Proteins 1081, 1391, 1476, 1477, 1720, 2094, 2352, 2471, 
2615, 2740, 2741, 3337

Paints, Varnishes, Enamels, Lacquers, and Other Protective / 
Decorative Coatings–Industrial Uses of Soy Oil as a Drying Oil 
154, 164, 838, 843, 848, 874, 946, 977, 978, 987, 1021, 1030, 1033, 
1051, 1054, 1067, 1076, 1147, 1148, 1157, 1159, 1172, 1182, 1193, 
1202, 1226, 1229, 1230, 1231, 1246, 1258, 1275, 1290, 1304, 1311, 
1324, 1328, 1350, 1400, 1409, 1410, 1440, 1441, 1442, 1535, 1540, 
1548, 1562, 1606, 1609, 1632, 1633, 1646, 1682, 1720, 1767, 1847, 
1872, 1899, 1919, 1928, 1930, 2064, 2077, 2094, 2103, 2114, 2115, 
2193, 2238, 2266, 2272, 2284, 2352, 2354, 2384, 2387, 2413, 2415, 
2457, 2464, 2477, 2479, 2491, 2505, 2519, 2521, 2528, 2529, 2532, 
2534, 2568, 2573, 2593, 2597, 2612, 2615, 2624, 2638, 2682, 2733, 
2773, 2788, 2797, 2810, 2840, 2842, 2844, 2868, 2869, 2885, 2886, 
2892, 2896, 2897, 2920, 2925, 2928, 2954, 3041, 3154, 3166, 3265, 
3287, 3337

Pakistan. See Asia, South–Pakistan

Paper Coatings or Sizings, or Textile Sizing–Industrial Uses of Soy 
Proteins 996, 1081, 1208, 1720, 1825, 2158, 2266, 2471, 2477, 
2479, 2529, 2615, 2740, 2741, 2745, 2773, 2844, 2868, 2899, 2925, 
3337

Papua New Guinea. See Oceania–Papua New Guinea

Pasture from green soybean plants. See Feeds / Forage from 
Soybean Plants–Pasture, Grazing or Foraging
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Pasture from soybeans. See Forage from Soybean Plants–Hogging 
Down

Patent Offi ce and Commissioner of Patents, Agriculture. See United 
States Department of Agriculture (USDA)–Patent Offi ce and 
Commissioner of Patents (Forerunners of USDA)

Patents 851, 950, 951, 968, 1012, 1209, 1243, 1244, 1267, 1282, 
1283, 1284, 1323, 1330, 1391, 1392, 1464, 1465, 1515, 1522, 1572, 
1671, 1691, 1710, 1818, 1948, 1961, 1962, 2011, 2067, 2092, 2141, 
2168, 2283, 2325, 2500, 2501, 2706, 2720, 2736, 2815, 2861, 2862, 
2898, 2931, 3195, 3281

Patents–References to a Patent in Non-Patent Documents 277, 279, 
487, 914, 1003, 1009, 1017, 1089, 1144, 1218, 1295, 1401, 1415, 
1470, 1534, 1538, 1582, 1600, 1601, 2366, 2372, 2413, 2448, 2516, 
2531, 2543, 2569, 2578, 2607, 2615, 2624, 3028

Patties, meatless. See Meat Alternatives (Traditional Asian), Meat 
Alternatives–Meatless Burgers and Patties

Peanut Brittle–A Brittle Toffee Containing Roasted Peanuts 2579

Peanut Butter 557, 738, 759, 787, 800, 1006, 1040, 1149, 1155, 
1156, 1209, 1238, 1298, 1300, 1443, 1486, 1523, 1533, 1540, 1553, 
1668, 1979, 2206, 2209, 2221, 2227, 2347, 2421, 2429, 2677, 2701, 
2837, 2879, 2919, 2968, 3023, 3067, 3114, 3189, 3266, 3295, 3301, 
3342

Peanut Butter–Seventh-day Adventist Writings or Products 
(Especially Early) Related to Peanut Butter 557, 759, 1156, 1209, 
1238, 1443, 1486, 1533, 1668, 2221, 2347, 2421, 2429, 2837

Peanut Chocolate (Roasted Ground Peanuts Used as a Chocolate 
Substitute) 123

Peanut Flour (Usually Defatted) 1335, 1366, 1385, 1414, 1425, 
1486, 1575, 3021, 3188, 3201

Peanut Meal or Cake (Defatted) 74, 262, 286, 388, 506, 511, 518, 
529, 554, 562, 585, 643, 678, 726, 836, 879, 958, 1027, 1156, 1166, 
1214, 1215, 1222, 1311, 1335, 1347, 1385, 1396, 1460, 1547, 1571, 
1644, 1653, 2866, 3137, 3235

Peanut Milk 557, 800, 1040, 1150, 1156, 1218, 1243, 1295, 1300, 
1443, 1486, 1488, 1534, 1787, 1903, 2037, 2421

Peanut Oil 67, 223, 246, 248, 272, 286, 318, 456, 518, 519, 528, 
544, 546, 557, 558, 574, 576, 594, 600, 627, 665, 678, 679, 680, 
694, 700, 728, 736, 738, 754, 806, 872, 873, 915, 956, 1006, 1026, 
1034, 1118, 1151, 1155, 1186, 1188, 1209, 1243, 1268, 1290, 1300, 
1302, 1442, 1444, 1445, 1464, 1465, 1472, 1484, 1486, 1535, 1536, 
1538, 1540, 1554, 1600, 1601, 1605, 1606, 1800, 1805, 2115, 2329, 
2353, 2914, 2987, 3023, 3163

Peanut / Peanuts (Arachis hypogaea or A. hypogæa)–Also Called 
Groundnut, Earthnut, Monkey Nut, Goober / Gouber Pea, Ground 
Pea, or Pindar Pea / Pindars 60, 67, 74, 82, 83, 123, 127, 147, 195, 
243, 248, 259, 260, 261, 262, 270, 272, 273, 275, 286, 297, 298, 
310, 319, 357, 358, 389, 429, 441, 455, 456, 463, 476, 477, 480, 

488, 503, 506, 511, 512, 513, 514, 518, 528, 529, 544, 546, 548, 
557, 558, 562, 564, 572, 574, 578, 579, 580, 581, 584, 593, 600, 
613, 622, 627, 629, 634, 643, 647, 665, 666, 676, 681, 694, 696, 
700, 705, 726, 728, 736, 738, 743, 753, 756, 759, 785, 787, 800, 
818, 836, 868, 879, 901, 902, 915, 931, 955, 956, 960, 964, 998, 
1006, 1020, 1024, 1027, 1033, 1034, 1040, 1083, 1101, 1122, 1126, 
1128, 1149, 1150, 1151, 1152, 1154, 1155, 1156, 1166, 1186, 1188, 
1191, 1209, 1214, 1215, 1222, 1226, 1238, 1240, 1243, 1246, 1253, 
1261, 1268, 1279, 1290, 1297, 1298, 1300, 1302, 1307, 1311, 1315, 
1317, 1335, 1340, 1345, 1347, 1366, 1385, 1388, 1394, 1396, 1402, 
1403, 1427, 1443, 1449, 1472, 1484, 1486, 1487, 1523, 1533, 1535, 
1538, 1540, 1544, 1547, 1553, 1554, 1566, 1571, 1590, 1591, 1594, 
1596, 1598, 1599, 1600, 1601, 1605, 1606, 1616, 1617, 1644, 1647, 
1653, 1659, 1668, 1676, 1705, 1706, 1735, 1787, 1798, 1800, 1802, 
1820, 1828, 1830, 1836, 1839, 1840, 1870, 1903, 1922, 1951, 1958, 
1964, 1979, 1980, 1981, 2028, 2052, 2095, 2115, 2133, 2140, 2173, 
2206, 2209, 2221, 2222, 2227, 2327, 2329, 2347, 2390, 2421, 2429, 
2457, 2511, 2633, 2642, 2677, 2701, 2702, 2751, 2770, 2775, 2815, 
2820, 2837, 2842, 2843, 2861, 2866, 2879, 2919, 2968, 3005, 3023, 
3024, 3064, 3067, 3087, 3108, 3114, 3137, 3143, 3163, 3188, 3189, 
3235, 3248, 3262, 3266, 3271, 3274, 3275, 3293, 3295, 3299, 3301, 
3325, 3342

Peanuts–Historical Documents Published before 1900 60, 67, 74, 
82, 83, 123, 127, 147, 195, 223, 243, 246, 248, 259, 260, 261, 262, 
270, 272, 273, 275, 286, 297, 298, 310, 318, 319, 357, 358, 389, 
429, 441, 455, 456, 476, 477, 480, 488, 503, 506, 511, 512, 513, 
514, 518, 519, 528, 529, 544, 546, 548, 557, 558, 562, 564, 572, 
574, 576, 578, 579, 580, 581, 584, 593, 594, 600, 613

Pectins–Carbohydrates–Water-Soluble Dietary Fiber 279, 518, 1261

Peking / Pekin soybean variety. See Soybean Varieties USA–
Mammoth Yellow

Peoria Plan of 1928-29 for Growing, Selling, and Processing 
Soybeans. Initiated in Illinois by American Milling Co., Funk Bros. 
Co., and Grange League Federation (GLF) Exchange, New York 
1899, 2114

Peroxidase. See Enzymes in the Soybean–Peroxidase

Pesticide carriers and adjuvants. See Adjuvants, Carriers, and 
Surfactants for Pesticides, Herbicides, and Other Agricultural 
Chemicals

Pet food. See Dogs, Cats, and Other Pets / Companion Animals Fed 
Soy

Peter Henderson & Co. (New York City). Founded 1847 386, 439, 
473, 597, 664, 1033

Phaseolus limensis or P. lunatus. See Lima Bean

Philippines. See Asia, Southeast–Philippines

Photographs Published after 1923. See also Illustrations 1646, 
1668, 1682, 1720, 1795, 1808, 1824, 1846, 1884, 1885, 1890, 1899, 
1903, 1904, 1920, 1928, 1963, 1979, 1980, 1997, 1998, 2025, 2026, 
2049, 2077, 2103, 2104, 2114, 2131, 2148, 2163, 2165, 2166, 2186, 
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2193, 2230, 2231, 2232, 2235, 2241, 2246, 2290, 2314, 2320, 2323, 
2346, 2354, 2360, 2415, 2430, 2448, 2457, 2464, 2485, 2486, 2487, 
2491, 2504, 2532, 2534, 2558, 2571, 2581, 2582, 2590, 2599, 2633, 
2634, 2661, 2675, 2680, 2701, 2711, 2712, 2714, 2723, 2724, 2725, 
2738, 2810, 2837, 2866, 2871, 2879, 2893, 2940, 2996, 3019, 3024, 
3027, 3040, 3049, 3056, 3058, 3059, 3062, 3069, 3132, 3153, 3245, 
3246, 3249, 3255, 3266, 3309, 3311

Photographs Published before 1924. See also Illustrations 113, 242, 
425, 446, 483, 557, 590, 597, 600, 616, 653, 655, 671, 696, 720, 
762, 791, 797, 802, 835, 842, 881, 900, 905, 931, 956, 962, 975, 
981, 993, 994, 1016, 1033, 1044, 1046, 1067, 1078, 1086, 1091, 
1107, 1113, 1139, 1158, 1172, 1204, 1226, 1249, 1255, 1265, 1275, 
1295, 1296, 1328, 1348, 1350, 1393, 1400, 1405, 1416, 1420, 1423, 
1439, 1482, 1542, 1552, 1558, 1559, 1561, 1562, 1565, 1571, 1590, 
1591, 1599, 1602

Photoperiodism. See Soybean–Physiology and Biochemistry

Physical Fitness, Physical Culture, Exercise, Endurance, Athletics, 
and Bodybuilding 195, 913, 1596, 1598, 1836, 2277, 3023, 3056

Phytic Acid (Inositol Hexaphosphate), Phytates / Phytate 1056, 
1693, 1726, 2105, 2164, 2172, 2819, 2944, 3300, 3313

Phytoestrogen content. See Isofl avone or Phytoestrogen Content of 
Soyfoods, Soy Ingredients, and Soybean Varieties

Phytoestrogens (Estrogens in Plants, Especially in Soybeans and 
Soyfoods), Including Isofl avones (Including Genistein, Daidzein, 
Glycetein, Coumestrol, Genistin, and Daidzin), Lignans, and 
Coumestans 2017, 2154, 2167, 2337, 2355, 2539, 2542, 2645, 
2805, 2978, 3061, 3245, 3246, 3321, 3322, 3327

P.I. numbers of soybeans. See Lists and Descriptions (Offi cial and 
/ or Extensive) of Early U.S. Soybean Varieties with Their P.I. 
Numbers and Synonyms

Pigeon Pea, Pigeonpea or Red Gram. Cajanus cajan (L.) 
Millspaugh. Formerly Cytisus cajan 80, 86, 177, 749, 2702, 2737

Pigs, Hogs, Swine, Sows, Boars, Gilts, or Shoats / Shotes Fed 
Soybeans, Soybean Forage, or Soybean Cake or Meal as Feed to 
Make Pork 7, 8, 39, 332, 357, 529, 564, 604, 663, 696, 720, 748, 
838, 842, 856, 921, 923, 931, 939, 1114, 1133, 1158, 1165, 1220, 
1249, 1254, 1265, 1352, 1415, 1423, 1434, 1493, 1494, 1517, 1518, 
1541, 1548, 1656, 1712, 1940, 2065, 2103, 2322, 2335, 2460, 2726, 
3066, 3115, 3125, 3244

Pillsbury Feed Mills and Pillsbury Co. (Minneapolis, Minnesota) 
3296, 3343

Piper, Charles Vancouver (1867-1926, USDA) 824, 842, 881, 887, 
911, 912, 955, 988, 1107, 1226, 1227, 1548, 1555, 1556, 1557, 
1558, 1559, 1560, 1561, 1562, 1563, 1564, 1565, 1566, 1567, 1568, 
1569, 1624, 1669, 2346, 2742

Pitman Health Food Company (Birmingham, England). Including 
Pitman Stores. Factory renamed Vitaland in about 1930 967

Plant Industry, Bureau of. See United States Department of 
Agriculture (USDA)–Bureau of Plant Industry

Plant Protection from Diseases, Pests and Other Types of Injury 
(General) 1429, 1493, 1494, 3155

Plastics (Including Molded Plastic Parts, Plastic Film, Disposable 
Eating Utensils and Tableware–From Spoons to Plates, and 
Packaging Materials)–Industrial Uses of Soy Proteins 996, 1147, 
1148, 1282, 1283, 1284, 1476, 1477, 1604, 1720, 2266, 2352, 2354, 
2464, 2479, 2491, 2519, 2529, 2534, 2535, 2593, 2634, 2638, 2733, 
2738, 2740, 2741, 2745, 2760, 2773, 2778, 2793, 2795, 2797, 2810, 
2841, 2844, 2868, 2885, 2899, 2962, 2973, 2982, 3041, 3209, 3325, 
3337

Plastics, plasticizers and resins. See Resins, Plastics, and 
Plasticizers (Such as Epoxidized Soy Oil–ESO)

Plums (salted / pickled), plum products, and the Japanese plum tree 
(Prunus mumé).. See Umeboshi

Policies and Programs, Government, Effecting Soybean Production, 
Marketing, Prices, Price Support Programs, Subsidies, Support 
Prices, or Trade 1343

Pollination, Soybean (Self-Pollination, Cross-Pollination, etc.) 835, 
1107, 1767, 3097

Population Growth (Human) and Related Problems (Including 
Poverty) Worldwide 1491

Pork, meatless. See Meat Alternatives–Meatless Bacon, Ham, 
Chorizo and Other Pork-related Products

Poultry fed soybeans. See Chickens, or Turkeys, or Geese & Ducks, 
Chickens, or Turkeys, or Geese, Ducks, Pheasants, etc.

Poultry, meatless. See Meat Alternatives–- Meatless Chicken, 
Goose, Duck, and Related Poultry Products. See also Meatless 
Turkey

Poverty, world. See Population Growth (Human) and Related 
Problems (Including Poverty)

Price of Soy Sauce, Worcestershire Sauce, or Early So-Called 
Ketchup (Which Was Usually Indonesian Soy Sauce) 355, 557, 643, 
2701

Price of Soybeans, Soybean Seeds, and Soybean Products–Except 
Sauces (Which See) 77, 81, 174, 303, 387, 406, 408, 413, 417, 430, 
438, 441, 466, 473, 483, 487, 492, 511, 513, 582, 597, 604, 616, 
617, 664, 696, 721, 747, 797, 849, 855, 857, 864, 865, 881, 883, 
956, 966, 986, 1060, 1073, 1076, 1084, 1201, 1222, 1285, 1318, 
1384, 1537, 1715, 1903, 2110

Primitive Human Diets 1583, 2228

Problems, urban, worldwide. See Urban Problems Worldwide

Procter & Gamble Co. (Cincinnati, Ohio). Including the Buckeye 
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Cotton Oil Co.. 1401, 1616, 1800, 1939, 2347, 3129, 3246

Production of soybeans. See Soybean Production

Products, soy, commercial (mostly foods). See Commercial Soy 
Products–New Products

Protease inhibitors. See Trypsin / Protease
 Proteinase Growth Inhibitors

Protection of soybeans. See Insects–Pest Control. See also: 
Integrated Pest Management, Nematodes–Disease Control, Rodents 
and Birds–Pest Control–Especially Rabbits and Woodchucks

Protection of soybeans from diseases. See Diseases of soybeans

Protein–Early and Basic Research 65, 72, 73, 74, 75, 79, 85, 86, 89, 
90, 92, 94, 117, 118, 128, 129, 131, 139, 144, 147, 152, 158, 172, 
190, 197, 200, 202, 206, 208, 216, 221, 222, 234, 235, 236, 240, 
242, 250, 251, 257, 264, 274, 275, 276, 282, 284, 285, 286, 288, 
290, 294, 305, 308, 309, 310, 321, 325, 332, 345, 347, 349, 356, 
360, 374, 375, 384, 385, 389, 395, 420, 421, 441, 453, 471, 493, 
495, 498, 507, 528, 532, 536, 538, 540, 542, 552, 554, 555, 557, 
558, 563, 566, 568, 586, 595, 600, 656, 668, 676, 690, 711, 741, 
761, 774, 783, 803, 811, 813, 819, 877, 941, 973, 976, 1015, 1057, 
1059, 1084, 1088, 1160, 1245, 1256, 1267, 1282, 1284, 1312, 1330, 
1369, 1391, 1392, 1411, 1414, 1418, 1421, 1454, 1476, 1477, 1504, 
1509, 1515, 1520, 1521, 1544, 1548, 1553, 1585, 1586, 1596, 1598, 
1604, 1617, 1633, 1637, 1643, 1772, 1831, 1880, 1902, 1931, 1957, 
1961, 1966, 1971, 1989, 2000, 2016, 2046, 2047, 2070, 2086, 2089, 
2125, 2146, 2151, 2152, 2163, 2175, 2185, 2251, 2252, 2268, 2304, 
2316, 2393, 2397, 2428, 2481, 2482, 2484, 2501, 2576, 2587, 2644, 
2647, 2648, 2649, 2650, 2700, 2744, 2751, 2752, 2760, 2792, 2849, 
2881, 2904, 2931, 2979, 2992, 3029, 3088, 3090, 3129, 3143, 3194, 
3206, 3208, 3233, 3236, 3242, 3267, 3285, 3318

Protein–Effects of Dietary Protein (Especially Soy Protein) on 
Blood Lipids (Especially Cholesterol) 2901, 2936

Protein products, soy. See Soy Protein Products

Protein Quality, and Supplementation / Complementarity to 
Increase Protein Quality of Mixed Foods or Feeds. See also 
Nutrition–Protein Amino Acids and Amino Acid Composition 976, 
1135, 1189, 1248, 1307, 1313, 1340, 1354, 1367, 1411, 1461, 1462, 
1463, 1473, 1475, 1487, 1507, 1547, 1573, 1575, 1622, 1636, 1644, 
1653, 1662, 1674, 1715, 1721, 1771, 1791, 1841, 1858, 1870, 1887, 
1889, 1890, 1922, 1923, 1925, 1941, 1943, 1944, 1945, 1947, 1952, 
1954, 1958, 1996, 2024, 2063, 2065, 2100, 2122, 2180, 2186, 2198, 
2199, 2206, 2219, 2226, 2235, 2267, 2294, 2310, 2313, 2357, 2359, 
2361, 2367, 2368, 2373, 2385, 2401, 2410, 2417, 2419, 2420, 2422, 
2433, 2443, 2449, 2451, 2466, 2471, 2493, 2497, 2503, 2518, 2520, 
2524, 2587, 2596, 2608, 2609, 2652, 2654, 2676, 2700, 2741, 2742, 
2747, 2774, 2800, 2812, 2816, 2817, 2845, 2885, 2889, 2893, 2921, 
2933, 2943, 2974, 2984, 2991, 2994, 3021, 3023, 3024, 3037, 3064, 
3075, 3099, 3105, 3107, 3108, 3126, 3130, 3151, 3165, 3169, 3175, 
3188, 3194, 3197, 3201, 3206, 3208, 3211, 3214, 3220, 3221, 3232, 
3236, 3255, 3266, 3267, 3272, 3273, 3283, 3286, 3296, 3302, 3307, 
3312, 3314, 3318, 3321, 3335, 3336, 3341, 3343

Protein Quality–Etymology of These Terms and Their Cognates / 
Relatives in Various Languages 769, 774, 976, 1092, 1135, 1189, 
1321, 1367, 1636, 1771, 1922, 1996, 2063, 2095, 2240, 2310, 2989

Protein quantity and quality in vegetarian diets. See Vegetarian 
Diets–Nutritional Aspects–Protein Quantity and Quality

Protein sources, alternative, from plants. See Amaranth, Azuki 
Bean, Bambarra groundnuts, Chufa (Cyperus esculentus) or Earth 
Almonds, Lupins or Lupin, Peanut & Peanut Butter, Peanuts & 
Peanut Butter, Quinoa, Sunfl ower Seeds, Wheat Gluten & Seitan, 
Winged Bean

Protein supplementation / complementarity to increase protein 
quality. See Nutrition–Protein Quality

Psophocarpus tetragonolobus. See Winged Bean

Pudding. See Soy Pudding, Custard, Parfait, or Mousse (Usually 
made from Soymilk or Tofu)

Pueraria. See Kudzu or Kuzu

Pure Food Movement–USA (1870s to ca. 1906. Championed by Dr. 
Harvey Wiley) 557, 1668

Quality and grades of soybean seed. See Seed Quality of Soybeans–
Condition, Grading, and Grades (Moisture, Foreign Material, 
Damage, etc.)

Quincy Soybean Products Co. (Quincy, Illinois). Purchased by 
Moorman Manufacturing Co. in 1961 and Renamed Quincy 
Soybean Company. Purchased by ADM in 1998 3246

Quinoa (Chenopodium quinoa Willd.). Also spelled Quinua 273, 
455, 613, 749, 1787

Quin’s Sauce / Quin Sauce (England; Soy Sauce Was Long a Major 
Ingredient) 61

Québec. See Canadian Provinces and Territories–Québec

Rabbits as pests. See Rodent and Birds–Pest Control–Especially 
Rabbits and Woodchucks

Railroad / railway / rail used to transport soybeans. See 
Transportation of Soybeans or Soy Products to Market by Railroad

Railroads / Railways and Special Trains and/or Exhibit Cars Used 
to Promote Soybeans and Soybean Production 3337

Ralston Health Food Co. Owned by Ralston Purina Co., St. Louis, 
Missouri 1238, 1402

Ralston Purina Co. (St. Louis, Missouri). Maker of Purina Chows. 
Including Protein Technologies International, a Wholly Owned 
Subsidiary from 1 July 1987 to 3 Dec. 1997 1238, 1402, 1434, 
2568, 2639, 2743, 3246

Rapeseed Meal 85, 147, 172, 262, 276, 286, 506, 554, 676, 924, 
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1194

Rapeseed Oil 39, 169, 246, 305, 544, 546, 574, 693, 731, 745, 754, 
872, 882, 942, 946, 1026, 1186, 1302, 1324, 1484, 1535, 1755, 
2353, 2843, 2860, 2946, 2947

Rapeseed, the Rape Plant (Brassica napus), or Colza. See also 
Canola 7, 39, 77, 169, 172, 298, 482, 500, 506, 510, 544, 554, 574, 
578, 671, 676, 678, 693, 731, 754, 882, 902, 915, 942, 946, 956, 
1026, 1107, 1155, 1186, 1194, 1324, 1484, 1535, 1537, 1590, 1591, 
1735, 1765, 1980, 2655, 2842, 3275

Raw / uncooked / unfi red food foods and diet. See Vegetarianism–
Raw / Uncooked / Unfi red Foods and Diet

Recipes. See Cookery

Red rice koji. See Koji, Red Rice

Red soybeans. See Soybean Seeds–Red

Reference Books and Other Reference Resources 252

Regional Soybean Industrial Products Laboratory (Urbana, Illinois). 
See U.S. Regional Soybean Industrial Products Laboratory (Urbana, 
Illinois). Founded April 1936)

Regulations or Laws Concerning Foods (Use, Processing, or 
Labeling), Especially Soyfoods and Food Uses of Soybeans 662, 
2792

Release or Curing Agents for Concrete or Asphalt, Industrial 
Solvents, Hydraulic Fluids, Antimicrobial Agents, and Other Minor 
or General–Industrial Uses of Soy Oil as a Non-Drying Oil 122, 
746, 1033, 1226, 1646, 2528, 2534, 2593

Religious aspects of vegetarianism. See Vegetarianism–Religious 
Aspects

Reproduction / Reproductive, Fertility, or Feminization Problems 
in Animals Caused by Phytoestrogens, Isofl avones, or Unknown 
Causes 2355, 2542

Republic of China (ROC). See Asia, East–Taiwan

Research & Development Centers. See Cornell University (Ithaca, 
New York), and New York State Agric. Exp. Station, Illinois, 
University of (Urbana-Champaign, Illinois). Soyfoods, Iowa State 
University / College (Ames, Iowa), and Univ. of Iowa (Iowa City), 
National Center for Agricultural Utilization Research (NCAUR) 
(USDA-ARS) (Peoria, Illinois), U.S. Regional Soybean Industrial 
Products Laboratory (Urbana, Illinois). Founded April 1936)

Research on Soybeans 100, 101, 102, 108, 110, 113, 121, 123, 124, 
129, 130, 137, 138, 242, 395, 2633

Resins, Plastics, and Plasticizers (Such as Epoxidized Soy Oil–
ESO)–Industrial Uses of Soy Oil as a Drying Oil 2272, 2733, 2773, 
2925, 3265

Restaurants, cafeterias, and cafés, health food. See Health Foods 
Restaurants, Cafeterias, and Cafés / Cafes (1890s to 1960s)

Restaurants, Chinese, outside China, or Chinese recipes that use 
soy ingredients outside China. See Asia, East–China–Chinese 
Restaurants Outside China

Restaurants or cafeterias, vegetarian or vegan. See Vegetarian or 
Vegan Restaurants

Reviews of the literature. See Bibliographies and / or Reviews of 
the Literature

Rewald, Bruno (1883-1947) and Relatives. Lecithin Pioneer in 
Germany, the United States and the United Kingdom 1717, 1814, 
1853, 1857, 1868, 1869, 1885, 1887, 1924, 1987, 1999, 2073, 2159, 
2164, 2172, 2748, 2840

Rhizobium bacteria. See Soybean Production–Nitrogen Fixation

Rice, Brown. Also Called Whole Grain Rice or Hulled But 
Unpolished Rice 1523, 1593, 1668, 2206, 2559, 2560, 2583, 2837, 
2876, 2879

Rice koji. See Koji

Rice Milk (Non-Dairy)–Amazake, Made with Rice Koji in the 
Traditional Way (Without Adding Commercial Enzymes). Also 
called Rice Milk or Rice Drink 39, 172, 218, 1802, 2764

Rice, Red Fermented. See Koji, Red Rice 26, 33, 168, 320, 693, 
945, 1349

Rice Syrup and Yinnies (Called Mizuamé or Amé in Japan) 92, 172, 
190, 730

Rice Vermicelli, Including Lock-Soy 61, 1040

Rice wine. See Sake

Rice-Based Foods–Mochi (Cakes of Pounded, Steamed Glutinous 
Rice {Mochigome}) 147, 249, 252, 474, 701, 730, 882

Rich Products Corporation (Buffalo, New York) 3321

Riegel, William E. See Meharry, Charles Leo (1885-1937)

Roads or highways used to transport soybeans. See Transportation 
of Soybeans or Soy Products to Market by Roads or Highways

Roasted Soy Flour–Etymology of This Term and Its Cognates / 
Relatives in Various Languages 399, 1316, 1485

Roasted Whole Soy Flour (Kinako–Dark Roasted with Dry Heat, 
Full-Fat) and Grits 18, 169, 207, 249, 399, 719, 720, 890, 891, 962, 
1051, 1139, 1314, 1316, 1485, 1569, 1646, 1751, 1802, 1824, 1896, 
2215, 2257, 2377, 2381, 2424, 2504, 2568, 2571, 2579, 2592, 2615, 
2679, 2680, 2728, 2800, 2837, 2843, 2883, 2892, 3057, 3337

Roasted Whole Soy Flour (Kinako), Homemade–How to Make at 
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Home or on a Laboratory Scale, by Hand 2592

Roasted Whole Soy Flour / Powder in China–Dou-fen / Tou-fen 
(Roasted with Dry Heat, Full-Fat) 1606

Roberts, F.G. See Soy Products of Australia Pty. Ltd.

Rodents and Birds–Pest Control–Especially Rabbits, Jackrabbits / 
Jack Rabbits, Hares, Woodchucks, Pigeons and Pheasants 100, 101, 
104, 129, 132, 133, 842, 1204, 1210, 1254, 1328, 1608, 1982, 2854

Rouest, Léon (1872-1938). Soybean Pioneer in France 1492, 1493, 
1494, 1590, 1591, 2434, 2480, 2841, 2842, 2843, 2980, 3008, 3247

Royal: New U.S. domestic soybean variety. Synonym: Wilson-Five 
(Morse 1948) 1328

Rubber Substitutes or Artifi cial / Synthetic Rubber (Factice)–
Industrial Uses of Soy Oil as a Drying Oil 519, 799, 987, 1051, 
1147, 1148, 1182, 1193, 1229, 1230, 1231, 1246, 1258, 1295, 1296, 
1304, 1328, 1350, 1391, 1454, 1476, 1477, 1484, 1535, 1562, 1569, 
1632, 1682, 1720, 1847, 1899, 1930, 2077, 2094, 2158, 2352, 2354, 
2413, 2491, 2505, 2519, 2521, 2532, 2534, 2593, 2773, 2844, 2928, 
2954, 3041, 3325, 3337

Russian Federation (Russia). See Europe, Eastern–Russian 
Federation

Russo-Japanese War (1904-1905)–Soybeans and Soyfoods 712, 
755, 855, 879, 946, 959, 1033, 1295, 1599

Rust, soybean. See Rust, Soybean

Ryukyu Islands. See Okinawa

Sake–Rice Wine. In Japanese also spelled Saké, Saki, Sakki, Sacke, 
Sackee, Saque. In Chinese spelled Jiu (pinyin) or Chiu (Wade-
Giles) 29, 34, 94, 147, 172, 190, 258, 297, 339, 369, 388, 391, 509, 
566, 619, 693, 732, 733, 791, 1105, 1123, 1729, 1802

Sanitarium Health Food Company (Wahroonga, NSW, Australia). In 
2002 they acquired SoyaWorld of British Columbia, Canada.. 913, 
1052

Sanitation and spoilage of food. See Microbiological Problems 
(Food Spoilage, Sanitation, and Contamination)

Saponins (Bitter Carbohydrates / Glucosides That Cause Foaming) 
13, 17, 1834, 1877, 1878, 1953, 2017, 2140, 2187, 2188, 2195, 
2196, 2210, 2256, 2318, 2321, 2391, 2468, 2569, 2578, 2603, 2604, 
2605, 2613, 2615, 2622, 2645, 2646, 2678, 2707, 2718, 2719, 2788, 
2791, 2805, 2961, 3012, 3061, 3245, 3246, 3275

Sauce, Quin’s. See Quin’s Sauce / Quin Sauce

Sauce, soy nugget. See Fermented Black Soybean Extract

Sausages, meatless. See Meat Alternatives–Meatless Sausages

Scotland. See Europe, Western–Scotland (Part of United Kingdom)

Screw presses. See Soybean Crushing–Equipment–Screw Presses 
and Expellers

Sea Vegetables or Edible Seaweeds, Often Used with Soyfoods 6, 
26, 147, 172, 195, 246, 252, 257, 259, 283, 295, 297, 358, 628, 629, 
648, 706, 729, 755, 786, 985, 1083, 1149, 1299, 1300, 1371, 1373, 
1486, 1502, 1549, 1595, 1641, 1651, 1802, 1884, 2025, 2186, 2209, 
2232, 2347, 2429, 2504, 2511, 2701, 2731, 2837, 2846, 2879, 3023, 
3067, 3132, 3204

Seaweeds, edible. See Sea Vegetables

Seed and plant introduction to the USA. See United States 
Department of Agriculture (USDA)–United States Department 
of Agriculture (USDA)–Section of Foreign Seed and Plant 
Introduction

Seed Certifi cation and Certifi ed Seeds (Soybeans) 1548, 3279

Seed Cleaning–Especially for Food or Seed Planting Uses 32, 996, 
1016, 1081, 1562, 2115, 2778

Seed Color (Soybeans)–Gives the Color of Seed (and Often Hilum) 
for Various Specifi c Varieties. See also: Soybean Seeds of Different 
Colors 244, 272, 358, 386, 447, 564, 696, 724, 843, 854, 930, 1158, 
1229, 1230, 1231, 1419, 1439, 1468, 1493, 1512, 1537, 1564, 1565, 
1714, 2627, 2651, 2734, 2854, 2980, 2998

Seed Companies and Seedsmen, Early Soybean, Worldwide 
(Especially Before 1925) 108, 155, 193, 272, 273, 277, 313, 386, 
415, 439, 446, 492, 582, 597, 604, 616, 617, 618, 624, 664, 778, 
779, 780, 835, 842, 883, 933, 1033, 1157, 1320, 1487, 1556, 2049, 
2415, 2888

Seed companies, soybean. See Cole (C.E), Dammann & Co. 
(San Giovanni a Teduccio {near Naples}, Italy), DuPont (E.I. Du 
Pont de Nemours & Co., Inc.) (Wilmington, Delaware), Evans 
Seed Co. (West Branch, Ogemaw County, Michigan) and Mr. 
Edward Ellsworth Evans (1864-1928), Funk Brothers Seed Co. 
(Bloomington, Illinois), Haage & Schmidt (Erfurt, Germany), Hartz 
(Jacob) Seed Co. (Stuttgart, Arkansas), James J.H. Gregory, Peter 
Henderson & Co. (New York City), T.W. Wood & Sons (Richmond, 
Virginia), Thorburn, Vilmorin-Andrieux & Co. (France), Wing Seed 
Co. (Mechanicsburg, Champaign County, Ohio)

Seed Germination or Viability–Not Including Soy Sprouts 123, 204, 
384, 608, 1018, 1033, 1049, 1067, 1134, 1328, 1348, 1420, 1429, 
1439, 1469, 1555, 1590, 1591, 1994, 3140

Seed Quality of Soybeans–Condition, Grading, and Grades 
(Moisture, Foreign Material, Damage, etc.) 986, 1646, 2114, 2115, 
2314, 3014, 3245, 3246, 3287, 3332, 3337

Seed sellers. See Soybean seed sellers

Seed Weight / Size (Soybeans)–Weight of 100 Seeds / Grains 
in Grams, or Number of Seeds Per Pound or Per Kilogram, and 
Agronomic Signifi cance of Seed Weight 110, 121, 168, 182, 260, 
270, 301, 345, 384, 620, 621, 672, 693, 724, 762, 778, 779, 780, 
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843, 979, 1107, 1158, 1419, 1503, 1537, 1565, 1566, 2000, 2569, 
2578, 2651, 2734, 2980

Seedlings, soybean. See Green Vegetable Soybeans–Soybean 
Seedlings or Their Leaves Served as a Tender Vegetable. Called 
Doumiao in Chinese

Seeds, soybean–Variety development and breeding of soybeans. See 
Variety Development and Breeding

Sensory evaluation. See Taste Panel, Taste Test Results, or Sensory / 
Organoleptic Evaluation

Serbia. See Europe, Eastern–Serbia

Sesame Butter, Tahini / Tahina / Tahin, Sesame Halva / Halwa, or 
Sesame Paste 2919

Sesame Meal or Cake (Defatted) 147, 172, 506, 529, 544, 574, 666, 
676, 726, 879, 958, 1347, 1396, 2466, 3229, 3235

Sesame Oil 4, 39, 80, 127, 129, 169, 177, 223, 246, 248, 272, 318, 
345, 429, 456, 519, 544, 546, 574, 576, 594, 650, 679, 680, 700, 
728, 731, 790, 806, 872, 873, 915, 1026, 1034, 1107, 1118, 1151, 
1155, 1186, 1188, 1218, 1290, 1295, 1300, 1302, 1440, 1444, 1445, 
1447, 1464, 1465, 1484, 1486, 1535, 1536, 1538, 1540, 1600, 1601, 
1605, 1755, 1980, 2327, 2353, 2770, 2843, 2860, 2914, 2987, 3023, 
3275

Sesame Seed (Sesamum indicum, formerly Sesamum orientale). 
(Also Called Ajonjoli, Benne, Benni, Benniseed, Gingelly, Gingely, 
Gingelie, Jinjili, Sesamum, Simsim, Teel, Til). Including Sesame as 
an Oilseed, Sesame Flour, Sesame Tofu (Goma-dofu), and Sesame 
Salt / Gomashio. See also Sesame Butter / Tahini, Sesame Cake or 
Meal, Sesame Milk, and Sesame Oil 4, 7, 8, 38, 39, 60, 77, 80, 82, 
89, 129, 172, 177, 223, 246, 248, 252, 255, 261, 262, 270, 272, 283, 
297, 298, 318, 345, 357, 358, 388, 426, 429, 456, 474, 476, 503, 
506, 519, 529, 544, 546, 554, 574, 576, 578, 593, 594, 628, 629, 
650, 666, 676, 680, 681, 700, 722, 726, 728, 731, 756, 786, 790, 
806, 872, 873, 879, 915, 956, 1026, 1034, 1101, 1107, 1118, 1119, 
1128, 1149, 1151, 1155, 1186, 1188, 1218, 1290, 1295, 1300, 1302, 
1345, 1347, 1444, 1445, 1447, 1464, 1465, 1484, 1486, 1535, 1536, 
1538, 1540, 1549, 1576, 1590, 1591, 1600, 1601, 1605, 1606, 1735, 
1755, 1788, 1802, 1815, 1847, 1980, 1981, 2140, 2186, 2209, 2327, 
2353, 2578, 2701, 2702, 2775, 2815, 2842, 2860, 2919, 2987, 3023, 
3235, 3275

Sesame / Sesamum / Benné or Benne / Gingelly or Gingili / Til or 
Teel–Etymology of These Terms and Their Cognates/Relatives in 
Various Languages 172, 2919

Sesamum indicum. See Sesame Seed

Seventh-day Adventist work with vegetarianism. See 
Vegetarianism–Seventh-day Adventist Work with

Seventh-day Adventist writings or products (especially early) 
related to dietary fi ber. See Fiber–Seventh-day Adventist Writings 
or Products

Seventh-day Adventist writings or products (especially early) 
related to peanut butter. See Peanut Butter–Seventh-day Adventist 
Writings or Products

Seventh-day Adventists. See Kellogg, John Harvey (M.D.) (1852-
1943), Sanitas Nut Food Co. and Battle Creek Food Co., Kellogg, 
Will Keith,... Kellogg Co., Kloss, Jethro (1863-1946) and his Book 
Back to Eden, Loma Linda Foods (Riverside, California), Loma 
Linda University (Loma Linda, California), Madison Foods and 
Madison College (Madison, Tennessee), Miller, Harry W. (M.D.) 
(1879-1977), Van Gundy, Theodore A., and La Sierra Industries 
(La Sierra, California), White, Ellen G (1827-1915), Worthington 
Foods, Inc. (Worthington, Ohio)

Seventh-day Adventists–Adventist Small Food Companies in the 
USA. Including Butler Food Products, Cedar Lake Foods, Hilkrest 
/ Hillcrest, Lange Foods, Millstone Foods, Texas Protein Sales. See 
also: Battle Creek Foods, Loma Linda Foods, La Sierra Industries, 
Madison Foods, or Sovex Natural Foods (Fuller Life Inc.) 3050, 
3051, 3309

Seventh-day Adventists–Cookbooks and Their Authors, Dietitians 
and Nutritionists–Ella E.A. Kellogg (1852-1920), Anna L. Colcord 
(1860?-1940?), Jethro Kloss (1863-1946), Almeda Lambert (1864-
1921), Lenna Frances Cooper (1875-1961), Julius G. White (1878-
1955), Frances Dittes (1891-1979), Edyth Cottrell (1900-1995), 
Dorothea Van Gundy Jones (1903-1979), Philip S. Chen (1903-
1978), Frank & Rosalie Hurd (1936- ), etc.. 1299, 1403, 1533, 
1645, 1855, 1881, 1883, 1925, 1954, 2034, 2100, 2127, 2213, 2347, 
2416, 2417, 2421, 2489, 2579, 2595, 2610, 2712, 2721, 2837, 2838, 
2930, 3243, 3258, 3337

Seventh-day Adventists–General and Historical 1533, 1817, 1836, 
2670

Seventh-day Adventists–Overseas Companies Making Soyfoods 
(Europe, Asia, and Latin America). Other, Including Alimentos 
Colpac, Nutana, Saniku / San-iku Foods, Spicer Memorial College, 
Superbom 2438, 2644, 2663, 3251

Seventh-day Adventists–Overseas Companies Making Soyfoods 
(Oceania). See Sanitarium Health Food Company (Wahroonga, 
Australia)

Shakes–Made with Soymilk, Tofu, Amazake, Soy Protein, etc.–
Etymology of These Terms and Their Cognates / Relatives in 
Various Languages 2579

Shakes–Made with Soymilk, Tofu, Amazake, Soy Protein, etc. 
Usually non-dairy 2579, 3337

Sheep, Lambs, Ewes, or Rams Fed Soybeans, Soybean Forage, or 
Soybean Cake or Meal as Feed to Make Wool or Mutton 137, 138, 
219, 288, 310, 426, 514, 529, 575, 610, 614, 695, 696, 704, 708, 
760, 761, 842, 921, 923, 931, 953, 960, 975, 1082, 1084, 1220, 
1286, 1297, 1352, 1423, 1548, 1555, 1562, 1683, 2355, 2596, 2726, 
2747, 3165

Shellabarger Grain Co. / Shellabarger Soybean Mills (Decatur, 
Illinois) 2366, 2531, 2568, 3129
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Shennong / Shen Nung. See Asia, East–China–Shennong / Shên 
Nung / Shen Nung

Shortening–Etymology of This Term and Its Cognates / Relatives in 
Various Languages 862, 1758, 2094, 2103

Shortening Made with Soy Oil 2094

Shortening (Usually Hydrogenated) 519, 594, 728, 862, 872, 1147, 
1148, 1155, 1193, 1202, 1316, 1328, 1401, 1484, 1540, 1557, 1562, 
1566, 1632, 1646, 1682, 1706, 1720, 1758, 1800, 1829, 1847, 1899, 
1920, 1932, 1939, 2077, 2094, 2103, 2114, 2115, 2168, 2266, 2272, 
2347, 2352, 2354, 2360, 2468, 2477, 2478, 2479, 2491, 2504, 2519, 
2521, 2529, 2534, 2593, 2615, 2706, 2732, 2748, 2797, 2868, 2869, 
2871, 2897, 2928, 2940, 2949, 2954, 2987, 3015, 3245, 3246, 3275, 
3287, 3295, 3332

Showa Sangyo Co. Ltd. (Tokyo, Japan) 2844

Shoyu. See Soy Sauce

Siebold, Philipp Franz von (1796-1866)–German Physician and 
Naturalist in Japan (1823-1829) 101, 113, 177, 224, 225, 226, 244, 
446, 477, 564

Silage, soybean. See Feeds / Forage from Soybean Plants–Forage 
Used for Silage / Ensilage

Sino-Japanese War (1894-1895)–Soybeans and Soyfoods. Rarely 
called Chinese-Japanese War 1720, 2005

Size of soybean seeds. See Seed Weight / Size (Soybeans)–Weight 
of 100 Seeds in Grams, or Number of Seeds Per Pound

Sizings for paper or textiles. See Paper Coatings or Sizings, or 
Textile Sizing

Skin Health 835, 1037, 1039, 1424, 1606, 1873, 1954, 1988, 2003, 
2019, 2020, 2170, 2305, 2339, 2584, 2624, 2778, 2840, 3004, 3006, 
3011, 3068, 3070, 3071, 3166, 3181, 3228, 3249, 3259

Smoked tofu. See Tofu, Smoked

Soaps or Detergents–Industrial Uses of Soy Oil as a Non-Drying 
Oil–Soap, Detergent 13, 17, 838, 840, 843, 844, 846, 848, 866, 874, 
900, 907, 923, 946, 953, 956, 959, 972, 978, 987, 989, 991, 992, 
1019, 1030, 1033, 1051, 1067, 1076, 1098, 1107, 1147, 1148, 1157, 
1159, 1181, 1182, 1193, 1202, 1226, 1229, 1230, 1231, 1240, 1246, 
1258, 1275, 1304, 1311, 1318, 1328, 1345, 1350, 1362, 1400, 1401, 
1440, 1441, 1476, 1477, 1535, 1540, 1548, 1557, 1562, 1566, 1569, 
1606, 1632, 1646, 1682, 1720, 1756, 1830, 1847, 1872, 1899, 1919, 
1928, 1930, 1935, 1938, 2005, 2064, 2077, 2094, 2103, 2114, 2115, 
2158, 2193, 2247, 2249, 2266, 2269, 2272, 2286, 2352, 2354, 2387, 
2415, 2457, 2491, 2505, 2519, 2528, 2529, 2532, 2534, 2568, 2593, 
2615, 2716, 2738, 2773, 2788, 2795, 2797, 2840, 2841, 2842, 2843, 
2844, 2868, 2869, 2886, 2954, 2962, 2987, 3041, 3209, 3287

Society for Acclimatization (Société d’Acclimatation, France) 68, 
69, 78, 101, 113, 141, 165, 168, 169, 170, 171, 173, 174, 180, 181, 

183, 205, 207, 217, 220, 272, 273, 277, 303, 306, 341, 373, 413, 
416, 420, 430, 455, 613, 781, 892, 933, 971, 1137, 1208, 1320, 
2220, 2672, 2841, 2842, 2980

Soil fertility. See Soil Science–Soil Fertility

Soil Science 200, 242, 286, 669, 674

Soil Science–Soil Erosion and Soil Conservation 3063

Soil Science–Soil Fertility and Soil Health 3189

Soilage, soybean. See Feeds / Forage from Soybean Plants–Soilage 
and Soiling

Solvent extraction equipment. See Soybean Crushing–Equipment–
Solvent extraction

Solvents. See Soybean Crushing–Solvents

Solvents–Ethanol (Ethyl Alcohol)–Used for Soy Oil Extraction, or 
Washing / Purifi cation of Soy Products (Protein, Lecithin, Saponins, 
etc.) 1834, 1877, 1910, 1916, 1995, 1996, 2141, 2188, 2321, 2364, 
2507, 2647, 2648, 2649, 2650, 2805, 2960, 3041, 3210, 3281

Solvents–Hexane–Used Mainly for Soy Oil Extraction 2464, 2468, 
2525, 2569, 2578, 2811, 2961, 2978, 3166, 3210

Solvents, industrial. See Release or Curing Agents for Concrete or 
Asphalt, Industrial Solvents, Hydraulic Fluids, and Other Minor or 
General Uses

Solvents–Trichloroethylene (Trichlorethylene, Trichlor) 1211, 1220, 
1221, 1224, 1288, 1665, 1673, 1680, 1681, 1685, 1734, 1740, 1745, 
1747, 1749, 1753, 1868, 1901, 1972, 1973, 2067, 2138, 2208, 2569, 
2578, 2789, 2898, 2961, 3210, 3245, 3246

Solvents Used for Extraction of the Oil from Soybeans: Benzene 
/ Benzine / Benzol / Benzin (petrol, gasoline) 544, 546, 574, 676, 
774, 956, 1076, 1284, 1330, 1381, 1391, 1476, 1477, 1482, 1618, 
1743, 1767, 2615, 2788

Solvents Used for Extraction of the Oil from Soybeans (General, 
Type of Solvent, Unspecifi ed, or Other). See also Ethanol, Hexane, 
and Trichloroethylene Solvents 85, 218, 234, 250, 297, 422, 456, 
540, 594, 763, 775, 836, 841, 853, 857, 953, 1120, 1177, 1221, 
1229, 1230, 1231, 1267, 1418, 1484, 1685, 1712, 1776, 1780, 1912, 
1919, 2114, 2151, 2298, 2307, 2346, 2372, 2431, 2473, 2477, 2479, 
2491, 2495, 2519, 2710, 2713, 2742, 2774, 2816, 2865, 2903, 2917, 
3007, 3054, 3106, 3235, 3294

Solvents Used for Extraction of the Oil from Soybeans: Naphtha 
/ Naphthas. Also spelled Naptha / Napthas 843, 1211, 1220, 1315, 
2193

Soup, miso. See Miso Soup

Sour Cream Alternatives (Non-Dairy–Usually Contains Soy) 2546

South Africa. See Africa–South Africa
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South America. See Latin America–South America

South Manchuria Railway and the South Manchuria Railway 
Company (Minami Manshu Tetsudo Kabushiki Kaisha) 845, 1440, 
1482, 1599, 1618, 1646, 1682, 1714, 1720, 1756, 1810, 1821, 1877, 
1910, 1911, 1912, 1913, 1915, 1916, 1920, 1953, 2005, 2103, 2187, 
2200, 2327, 2512, 2615, 2788, 2805

Soy bran. See Fiber, Soy

Soy Cheese–Etymology of This Term and Its Cognates / Relatives 
in Various Languages 1043

Soy Cheese–Fermented, Western Style, That Melts. May Contain 
Casein (Cow’s Milk Protein) 1010, 1043, 1300, 2042

Soy Cheese or Cheese Alternatives–General, Western Style, That 
Melts. Often Contains Casein (Cow’s Milk Protein) 2241

Soy Cheesecake or Cream Pie, Usually Made with Tofu 2319, 3067

Soy Chocolate (Toasted Soy Flour) (Also includes use of non-
roasted Soy Flour or Soymilk in Making Chocolate) 123, 184, 188, 
189, 263, 1051, 1067, 1074, 1147, 1148, 1167, 1170, 1193, 1227, 
1295, 1296, 1339, 1446, 1493, 1494, 1540, 1590, 1591, 1738, 1758, 
1899, 1905, 1935, 2126, 2248, 2266, 2287, 2415, 2491, 2504, 2519, 
2521, 2527, 2685, 2701, 2710, 2738, 2841, 3067, 3132, 3264

Soy Coffee–Made from Roasted Soy Flour or Ground Roasted 
Soybeans 101, 102, 110, 111, 113, 117, 118, 121, 123, 133, 152, 
168, 171, 180, 182, 183, 184, 188, 189, 191, 193, 194, 200, 260, 
263, 267, 268, 273, 276, 311, 318, 392, 403, 416, 468, 473, 476, 
492, 500, 502, 567, 569, 581, 611, 680, 699, 740, 775, 801, 807, 
811, 835, 848, 852, 854, 905, 907, 922, 930, 931, 933, 939, 945, 
952, 962, 991, 1001, 1016, 1023, 1033, 1040, 1042, 1051, 1055, 
1067, 1071, 1072, 1074, 1089, 1126, 1128, 1147, 1148, 1152, 1157, 
1167, 1170, 1173, 1174, 1175, 1182, 1193, 1203, 1206, 1227, 1229, 
1230, 1231, 1233, 1234, 1235, 1236, 1237, 1240, 1246, 1251, 1255, 
1258, 1274, 1275, 1295, 1296, 1304, 1311, 1316, 1318, 1320, 1328, 
1334, 1339, 1346, 1352, 1356, 1381, 1393, 1400, 1408, 1417, 1446, 
1450, 1493, 1494, 1540, 1548, 1556, 1562, 1590, 1591, 1608, 1668, 
1682, 1711, 1715, 1738, 1758, 1788, 1829, 1847, 1864, 1872, 1897, 
1899, 1905, 1935, 1981, 2022, 2027, 2072, 2101, 2103, 2106, 2126, 
2127, 2193, 2215, 2241, 2243, 2244, 2246, 2248, 2257, 2287, 2346, 
2352, 2353, 2371, 2373, 2377, 2413, 2415, 2421, 2461, 2485, 2504, 
2513, 2527, 2558, 2564, 2568, 2579, 2627, 2653, 2658, 2672, 2685, 
2701, 2710, 2712, 2735, 2768, 2770, 2778, 2808, 2810, 2814, 2837, 
2841, 2843, 2858, 2866, 2874, 2892, 2919, 2920, 2937, 2945, 2975, 
3008, 3015, 3029, 3041, 3048, 3050, 3128, 3132, 3133, 3155, 3183, 
3247, 3258, 3263, 3311, 3325, 3337

Soy Coffee (Roasted Soy Flour)–Etymology of This Term and Its 
Cognates / Relatives in Various Languages 200, 492, 922, 1074, 
1556, 1590, 1591

Soy Cream Cheese–Etymology of This Term and Its Cognates / 
Relatives in Various Languages 2241, 2837

Soy Cream Cheese, Usually Made of Tofu or Soy Yogurt 2241, 

2243, 2421, 2837

Soy, etymology of the word. See Etymology of the Word “Soy” and 
its Cognates / Relatives in English

Soy fi ber. See Fiber

Soy fl our companies (Europe). See Spillers Premier Products Ltd. 
(Puckeridge, Ware, Hertfordshire, England)

Soy fl our companies (Oceania). See Soy Products of Australia Pty. 
Ltd

Soy Flour, Defatted or Partially Defatted, Used as an Ingredient in 
Second Generation Commercial Products Such as Baked Goods, 
Pasta, etc.. 2297, 2562, 3171

Soy Flour, Grits, and Flakes–Enzyme Active (Whole / Full-Fat, 
Unheated) 2543, 2742, 3104, 3294

Soy Flour, Grits, and Flakes–Use in Brewing Beer, Such as ADM 
Pro-zyme Flakes and Soybean Brew Flakes 2360, 2532, 2745, 
2897, 3028, 3106

Soy Flour, Grits and Flakes (Usually Defatted)–Etymology of 
These Terms and Their Cognates / Relatives in Various Languages 
123, 300, 334, 342, 469, 487, 528, 585, 634, 778, 779, 780, 851, 
862, 930, 951, 976, 1030, 1102, 1156, 1172, 1818, 1985, 2505, 
3130, 3337

Soy Flour, Grits, Meal, Powder, or Flakes–For Food Use (Usually 
Defatted or Low-Fat). See also Soy Flour–Whole or Full-fat 53, 61, 
117, 118, 127, 166, 171, 205, 232, 233, 300, 304, 307, 308, 311, 
325, 334, 341, 342, 350, 378, 382, 389, 393, 396, 403, 412, 433, 
462, 465, 467, 469, 471, 487, 528, 541, 543, 561, 578, 585, 592, 
634, 642, 686, 699, 702, 735, 778, 779, 780, 818, 827, 833, 835, 
838, 843, 848, 851, 855, 860, 862, 863, 864, 872, 874, 876, 883, 
884, 886, 889, 890, 891, 899, 900, 901, 902, 904, 907, 914, 916, 
918, 920, 925, 929, 930, 931, 933, 939, 940, 944, 945, 947, 950, 
951, 952, 953, 954, 956, 961, 969, 970, 971, 974, 976, 981, 985, 
986, 987, 995, 996, 1003, 1005, 1009, 1016, 1017, 1024, 1026, 
1030, 1033, 1040, 1043, 1045, 1061, 1067, 1074, 1080, 1081, 1087, 
1089, 1090, 1091, 1097, 1102, 1107, 1108, 1120, 1122, 1127, 1128, 
1130, 1139, 1140, 1146, 1147, 1148, 1151, 1154, 1156, 1157, 1159, 
1167, 1170, 1172, 1174, 1175, 1176, 1177, 1181, 1182, 1188, 1193, 
1197, 1199, 1203, 1206, 1208, 1213, 1218, 1223, 1225, 1227, 1229, 
1230, 1231, 1232, 1233, 1234, 1235, 1236, 1237, 1238, 1244, 1246, 
1247, 1248, 1250, 1251, 1252, 1255, 1257, 1258, 1264, 1274, 1276, 
1277, 1278, 1279, 1280, 1293, 1294, 1295, 1296, 1298, 1304, 1308, 
1311, 1313, 1316, 1320, 1321, 1323, 1328, 1332, 1335, 1336, 1338, 
1340, 1347, 1350, 1351, 1352, 1359, 1360, 1361, 1362, 1366, 1374, 
1375, 1381, 1385, 1393, 1394, 1402, 1408, 1414, 1415, 1416, 1422, 
1424, 1425, 1429, 1430, 1446, 1447, 1450, 1452, 1455, 1457, 1458, 
1466, 1474, 1475, 1486, 1488, 1493, 1494, 1501, 1507, 1519, 1526, 
1538, 1548, 1557, 1562, 1563, 1566, 1575, 1578, 1582, 1583, 1590, 
1591, 1608, 1612, 1632, 1638, 1641, 1646, 1649, 1668, 1672, 1682, 
1711, 1716, 1720, 1738, 1743, 1750, 1758, 1774, 1778, 1788, 1791, 
1792, 1805, 1807, 1808, 1815, 1818, 1819, 1824, 1825, 1829, 1832, 
1835, 1846, 1847, 1858, 1864, 1872, 1873, 1875, 1882, 1885, 1888, 
1889, 1895, 1899, 1900, 1901, 1905, 1925, 1928, 1930, 1934, 1935, 
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1941, 1951, 1962, 1963, 1969, 1981, 1985, 1995, 1996, 1997, 2002, 
2003, 2011, 2012, 2013, 2021, 2023, 2026, 2027, 2037, 2039, 2058, 
2069, 2071, 2072, 2077, 2079, 2083, 2092, 2094, 2101, 2103, 2104, 
2114, 2115, 2129, 2135, 2136, 2140, 2148, 2153, 2157, 2158, 2163, 
2171, 2175, 2177, 2189, 2193, 2206, 2209, 2211, 2212, 2213, 2219, 
2220, 2221, 2227, 2230, 2232, 2235, 2238, 2244, 2248, 2255, 2257, 
2260, 2264, 2266, 2272, 2287, 2288, 2309, 2320, 2323, 2325, 2328, 
2329, 2336, 2338, 2346, 2347, 2353, 2359, 2360, 2361, 2362, 2366, 
2371, 2373, 2377, 2380, 2381, 2384, 2386, 2391, 2395, 2400, 2414, 
2415, 2421, 2425, 2439, 2445, 2446, 2449, 2457, 2458, 2463, 2477, 
2485, 2487, 2490, 2491, 2495, 2503, 2504, 2505, 2513, 2515, 2517, 
2519, 2521, 2527, 2531, 2532, 2546, 2549, 2551, 2553, 2556, 2565, 
2568, 2571, 2573, 2574, 2579, 2581, 2590, 2602, 2615, 2620, 2627, 
2628, 2634, 2635, 2640, 2644, 2654, 2668, 2669, 2672, 2674, 2678, 
2679, 2680, 2684, 2692, 2695, 2698, 2701, 2705, 2709, 2710, 2713, 
2714, 2716, 2723, 2724, 2725, 2727, 2732, 2734, 2743, 2755, 2767, 
2768, 2769, 2770, 2772, 2775, 2777, 2778, 2779, 2784, 2788, 2792, 
2794, 2795, 2801, 2806, 2808, 2810, 2815, 2831, 2837, 2839, 2840, 
2841, 2842, 2844, 2846, 2847, 2854, 2858, 2861, 2864, 2868, 2871, 
2879, 2880, 2888, 2890, 2892, 2893, 2895, 2901, 2906, 2909, 2912, 
2919, 2920, 2928, 2931, 2936, 2937, 2938, 2945, 2949, 2953, 2958, 
2959, 2962, 2967, 2972, 2973, 2975, 2976, 2980, 2986, 2988, 2994, 
2998, 3015, 3021, 3023, 3024, 3025, 3027, 3028, 3029, 3037, 3040, 
3041, 3042, 3044, 3045, 3046, 3048, 3057, 3058, 3059, 3060, 3062, 
3067, 3077, 3079, 3080, 3087, 3095, 3098, 3104, 3105, 3108, 3110, 
3112, 3114, 3118, 3119, 3120, 3121, 3122, 3123, 3125, 3128, 3129, 
3130, 3132, 3133, 3138, 3142, 3155, 3162, 3172, 3173, 3176, 3179, 
3182, 3183, 3185, 3188, 3189, 3192, 3198, 3201, 3209, 3211, 3212, 
3213, 3221, 3222, 3237, 3238, 3239, 3240, 3243, 3245, 3246, 3247, 
3253, 3255, 3256, 3257, 3258, 3260, 3261, 3262, 3263, 3266, 3267, 
3270, 3271, 3272, 3276, 3283, 3290, 3291, 3294, 3296, 3307, 3308, 
3311, 3312, 3314, 3318, 3321, 3330, 3337

Soy Flour, Homemade–How to Make at Home or on a Laboratory 
or Community Scale, by Hand 1466

Soy Flour–Imports, Exports, International Trade 2738

Soy Flour, Industrial Uses of–Other. See also: Adhesives or Glues 
for Plywood, Other Woods, Wallpaper, Building Materials, Etc.. 
1928, 2094, 2491, 2532, 2568, 2905, 3337

Soy Flour Industry and Market Statistics, Trends, and Analyses–By 
Geographical Region 3028

Soy Flour or Defatted Soybean Meal in Cereal-Soy Blends, with 
Emphasis on Dry Products Used in Third World Countries, Often 
Used as Weaning Foods (such as CSM, WSB, etc.) 123, 362, 413, 
430, 778, 779, 780, 951, 1757, 1771, 1776, 1781, 1932, 2231, 2290, 
2297, 2426, 2454, 2562, 2590, 2713, 2879, 3043, 3077, 3129, 3135, 
3171, 3288

Soy fl our, roasted. See Roasted soy fl our

Soy Flour–Whole or Full-fat 6, 14, 18, 19, 34, 67, 123, 182, 188, 
189, 191, 246, 263, 267, 303, 304, 306, 315, 349, 354, 387, 389, 
415, 419, 477, 487, 489, 493, 497, 528, 547, 558, 559, 571, 573, 
596, 598, 616, 617, 618, 650, 660, 698, 699, 721, 725, 743, 745, 
747, 751, 759, 778, 779, 780, 786, 788, 790, 801, 808, 867, 919, 
968, 976, 1005, 1009, 1071, 1116, 1155, 1156, 1228, 1238, 1275, 

1314, 1416, 1470, 1471, 1473, 1508, 1509, 1510, 1570, 1574, 1588, 
1589, 1618, 1715, 1718, 1721, 1724, 1737, 1739, 1741, 1743, 1754, 
1758, 1762, 1776, 1794, 1812, 1826, 1830, 1837, 1838, 1841, 1843, 
1844, 1854, 1876, 1886, 1902, 1920, 1937, 1968, 1983, 1984, 1985, 
1986, 2002, 2022, 2024, 2048, 2070, 2094, 2109, 2110, 2112, 2114, 
2126, 2128, 2130, 2171, 2184, 2189, 2194, 2204, 2212, 2217, 2248, 
2277, 2287, 2319, 2346, 2372, 2449, 2460, 2477, 2479, 2552, 2567, 
2568, 2606, 2616, 2625, 2634, 2654, 2679, 2688, 2689, 2699, 2712, 
2713, 2727, 2738, 2745, 2749, 2770, 2773, 2803, 2844, 2870, 2896, 
2902, 2906, 2907, 2915, 2916, 2918, 2924, 2950, 2963, 2975, 2986, 
2989, 3005, 3008, 3032, 3044, 3046, 3064, 3072, 3116, 3129, 3134, 
3135, 3182, 3264, 3266, 3273, 3274, 3286, 3294, 3303, 3304

Soy Flour, Whole or Full-fat–Etymology of These Terms and Their 
Cognates / Relatives in Various Languages 6, 117, 123, 182, 188, 
189, 354, 559, 759, 867, 1416, 2212, 2770, 2897, 2986, 3072

Soy Flour, Whole or Full-fat, Used as an Ingredient in Second 
Generation Commercial Products Such as Baked Goods, Pasta, etc.. 
362, 2711, 2850

Soy Ice Cream–Etymology of This Term and Its Cognates / 
Relatives in Various Languages 1316, 2506, 2755, 3337

Soy Ice Cream (General–Usually Non-Dairy) 1316, 1470, 2022, 
2094, 2114, 2241, 2243, 2354, 2372, 2421, 2461, 2491, 2506, 2519, 
2527, 2579, 2710, 2732, 2755, 2778, 2837, 2856, 2928, 2953, 3015, 
3067, 3252, 3261, 3337

Soy Ice Cream–Non-Soy Non-Dairy Relatives (As Made from 
Amazake, Fruit Juices, Peanuts, Field Peas, etc.) 1300, 2579

Soy infant formula. See Infant Formula, Soy-based

Soy lecithin. See Lecithin, Soy

Soy Oil as a Commodity, Product, or Ingredient for Food Use (in 
Cookery or Foods). Its Manufacture, Refi ning, Trade, and Use. See 
Also: Industrial Uses of Soy Oil, and Nutrition: Lipids 18, 20, 21, 
31, 34, 38, 39, 41, 59, 62, 68, 69, 73, 81, 83, 85, 113, 115, 122, 123, 
127, 132, 141, 148, 151, 159, 161, 163, 164, 168, 169, 171, 184, 
193, 200, 203, 205, 207, 209, 218, 219, 236, 245, 248, 272, 273, 
275, 276, 279, 280, 281, 286, 299, 303, 320, 325, 341, 357, 393, 
399, 412, 421, 422, 427, 455, 456, 468, 486, 519, 520, 540, 544, 
563, 571, 574, 576, 578, 588, 594, 613, 636, 676, 677, 679, 687, 
688, 693, 697, 700, 712, 714, 716, 717, 728, 729, 749, 775, 781, 
794, 798, 799, 801, 804, 806, 807, 809, 811, 815, 816, 834, 835, 
837, 838, 839, 842, 843, 845, 846, 852, 854, 855, 857, 862, 863, 
864, 866, 872, 873, 874, 889, 900, 905, 915, 921, 923, 930, 931, 
939, 942, 944, 945, 946, 953, 954, 955, 956, 969, 970, 972, 973, 
975, 978, 985, 986, 987, 989, 991, 992, 995, 997, 1004, 1007, 1016, 
1019, 1023, 1030, 1033, 1034, 1035, 1041, 1042, 1045, 1054, 1067, 
1074, 1076, 1081, 1089, 1091, 1098, 1107, 1112, 1118, 1139, 1141, 
1147, 1148, 1159, 1167, 1172, 1173, 1174, 1175, 1178, 1181, 1186, 
1191, 1197, 1208, 1221, 1226, 1228, 1229, 1230, 1231, 1240, 1242, 
1246, 1254, 1255, 1258, 1267, 1290, 1294, 1295, 1296, 1302, 1305, 
1311, 1312, 1315, 1316, 1319, 1324, 1329, 1335, 1343, 1345, 1349, 
1350, 1352, 1362, 1372, 1380, 1385, 1390, 1391, 1393, 1408, 1412, 
1415, 1416, 1422, 1423, 1425, 1433, 1440, 1441, 1445, 1447, 1450, 
1454, 1468, 1476, 1477, 1482, 1484, 1493, 1494, 1501, 1503, 1504, 
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1513, 1514, 1519, 1521, 1527, 1535, 1536, 1537, 1538, 1540, 1548, 
1549, 1555, 1562, 1566, 1580, 1590, 1591, 1599, 1603, 1614, 1618, 
1625, 1632, 1633, 1637, 1648, 1655, 1668, 1669, 1671, 1675, 1682, 
1692, 1712, 1720, 1729, 1735, 1755, 1774, 1779, 1792, 1801, 1802, 
1808, 1814, 1821, 1824, 1830, 1840, 1841, 1847, 1852, 1864, 1867, 
1871, 1872, 1885, 1890, 1910, 1911, 1916, 1919, 1928, 1932, 1935, 
1938, 1949, 1967, 1970, 1988, 2000, 2006, 2025, 2026, 2040, 2051, 
2052, 2066, 2067, 2069, 2077, 2079, 2094, 2103, 2114, 2115, 2121, 
2126, 2143, 2158, 2161, 2193, 2215, 2216, 2222, 2224, 2229, 2233, 
2238, 2239, 2248, 2250, 2257, 2259, 2269, 2272, 2275, 2286, 2287, 
2298, 2302, 2303, 2307, 2308, 2314, 2333, 2352, 2353, 2360, 2365, 
2372, 2384, 2395, 2399, 2419, 2431, 2451, 2458, 2467, 2471, 2472, 
2479, 2495, 2496, 2509, 2512, 2513, 2521, 2527, 2535, 2564, 2573, 
2575, 2578, 2579, 2591, 2603, 2604, 2627, 2633, 2637, 2651, 2662, 
2664, 2672, 2674, 2678, 2679, 2680, 2682, 2683, 2684, 2685, 2701, 
2703, 2709, 2712, 2738, 2768, 2770, 2772, 2775, 2789, 2797, 2802, 
2837, 2839, 2841, 2847, 2854, 2862, 2865, 2869, 2871, 2879, 2891, 
2894, 2904, 2914, 2917, 2934, 2937, 2945, 2954, 2961, 2969, 2978, 
2985, 2986, 2987, 3007, 3008, 3023, 3029, 3034, 3041, 3044, 3060, 
3063, 3074, 3094, 3107, 3114, 3161, 3163, 3165, 3177, 3186, 3191, 
3198, 3210, 3215, 3216, 3247, 3255, 3281, 3287, 3320, 3321, 3322, 
3332, 3340, 3342

Soy oil as an adulterant. See Adulteration of Foods and its 
Detection–Soy Oil

Soy Oil Constants. Includes Index of Refreaction, Refreactive 
Index, Solidifi cation Point (Erstarrungspunkt), Specifi c Gravity. 
See also Iodine Number 354, 398, 422, 519, 540, 594, 626, 700, 
716, 794, 815, 816, 991, 1019, 1021, 1029, 1033, 1034, 1076, 1186, 
1290, 1302, 1311, 1380, 1401, 1441, 1442, 1444, 1445, 1468, 1476, 
1482, 1484, 1521, 1527, 1536, 1540, 1554, 1705, 1711, 1821, 1949, 
2045, 2079, 2084, 2115, 2183, 2222, 2249, 2252, 2269, 2286, 2578, 
2773, 2869, 2875, 2894, 2987, 3003, 3154, 3245, 3246

Soy Oil Constants–Iodine Number / Value 422, 519, 540, 544, 574, 
626, 700, 716, 794, 815, 816, 843, 872, 942, 991, 1019, 1021, 1029, 
1034, 1076, 1186, 1188, 1290, 1302, 1311, 1380, 1409, 1441, 1444, 
1468, 1472, 1514, 1527, 1536, 1540, 1609, 1616, 1633, 1692, 1705, 
1711, 1767, 1800, 1938, 1949, 2006, 2045, 2079, 2084, 2115, 2143, 
2183, 2222, 2269, 2286, 2316, 2345, 2428, 2468, 2476, 2638, 2702, 
2733, 2739, 2773, 2839, 2875, 2904, 2925, 2961, 2987, 3003, 3154, 
3177, 3195, 3245, 3246, 3275, 3332

Soy Oil–Etymology of This Term and Its Cognates / Relatives in 
Various Languages 18, 31, 69, 85, 168, 184, 248, 468, 519, 584, 
688, 700, 794, 815, 930, 1030, 1172, 2193, 2286, 2674

Soy oil–industry and market statistics. See Soybean Crushing

Soy Products of Australia Pty. Ltd. (Bayswater, Victoria, Australia). 
Formerly F.G. Roberts Health Food Products (Melbourne) 2502, 
2503, 2542, 2857, 2872, 2890

Soy Protein and Proteins–Etymology of These Terms and Their 
Cognates / Relatives in Various Languages 65, 70, 74, 75, 79, 85, 
86, 136, 144, 147, 172, 178, 200, 234, 250, 305, 309, 310, 342, 349, 
361, 389, 441, 563, 565, 595, 719, 774, 778, 779, 780, 811, 877, 
902, 962, 976, 1008, 1015, 1030, 1057, 1059, 1091, 1282, 1284, 
1312, 1378, 1411, 1902, 2163, 2397, 2674, 2751, 2752, 3273

Soy protein companies (USA). See Borden, Inc., Drackett Co. 
(The), Glidden Co. (The), Griffi th Laboratories, Laucks (I.F.) Co., 
Mitchell Foods, Inc., Rich Products Corporation

Soy Protein Isolates, Industrial Uses of 1476, 2471, 2674, 2844

Soy Protein Products (General, or Modern Products). See also: 
Nutrition–Protein, Protein Quality, and Amino Acid Composition 
208, 676, 969, 1057, 1303, 1493, 1494, 1505, 1515, 1524, 1751, 
1758, 1879, 1913, 1961, 1993, 2159, 2298, 2561, 2677, 2754, 2773, 
2811, 2952, 2982, 3041, 3061, 3112, 3159, 3160, 3172

Soy Proteins–Detection When Added to Other Food Products (Such 
as Meat or Dairy Products, Wheat Flour or Baked Goods) 1521, 
2792, 3256

Soy Proteins–Hydrolyzed and Hydrolysates (General), as in 
Flavourings, HVP, Cosmetics, Personal Care Products, Predigested 
Milk Replacers, etc.. 1604, 1993, 2500, 2501

Soy Proteins–Isolates–Enzyme-Modifi ed Soy Protein with 
Whipping / Foaming Properties Used to Replace Egg Albumen, and 
Early Related Whipping / Aerating Agents or Products 2740, 2741, 
2931, 3337

Soy Proteins–Isolates–Etymology of These Terms and Their 
Cognates / Relatives in Various Languages 65, 676, 877, 1354, 
1457, 2471, 2477, 3337

Soy Proteins–Isolates, for Food Use. See also: Isolates, for 
Industrial (Non-Food) Use 1476, 1548, 2674, 2844, 2937

Soy Proteins–Properties (Including Types {Globulins, Glycinin, 
Beta- and Gamma-Conglycinin}, 7S & 11S Protein Fractions and 
Subunits, Sedimentation Coeffi cients, Nitrogen Solubility, and 
Rheology) 65, 79, 147, 172, 234, 235, 247, 253, 257, 258, 264, 275, 
294, 332, 349, 358, 360, 420, 447, 474, 486, 516, 518, 548, 586, 
595, 656, 676, 721, 729, 749, 754, 774, 783, 803, 810, 813, 818, 
877, 902, 933, 945, 996, 1030, 1043, 1067, 1079, 1081, 1088, 1139, 
1189, 1191, 1241, 1261, 1282, 1303, 1317, 1330, 1418, 1427, 1456, 
1476, 1477, 1493, 1498, 1524, 1533, 1537, 1602, 1604, 1634, 1647, 
1695, 1696, 1699, 1700, 1768, 1769, 1770, 1810, 1910, 1922, 2029, 
2030, 2046, 2095, 2121, 2125, 2142, 2242, 2311, 2459, 2471, 2475, 
2477, 2642, 2654, 2992, 3266, 3271

Soy Pudding, Custard, Parfait, or Mousse (Usually made from 
Soymilk. Non-Dairy Milk, or Tofu). See also Soy Yogurt–Not 
Fermented 1266, 1415, 1470, 1501, 1567, 1920, 1950, 2126, 2319, 
2320, 2347, 2372, 2457, 2461, 2485, 2568, 2579, 2710, 2723, 2725, 
2770, 2780, 2837, 2879, 2959, 3015, 3067, 3264, 3337

Soy sauce. See Harvey’s Sauce, Quin’s Sauce, Tamari, 
Worcestershire Sauce

Soy Sauce and Ketchup: Key Records Concerning the Relationship 
between the Two 44

Soy Sauce and Shoyu–Etymology of These Terms and Their 
Cognates / Relatives in Various Languages 33, 34, 44, 89, 94, 117, 
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168, 172, 206, 252, 258, 272, 491, 509, 565, 619, 733, 778, 779, 
780, 823, 922, 947, 969, 1047, 1078, 1159, 1261, 1498, 1841

Soy Sauce, Chinese Style, Made with a Signifi cant Proportion of 
Wheat or Barley 33, 34, 61, 127, 218, 272, 693, 1039, 1078, 1606

Soy Sauce Companies (Asia)–Important Japanese Shoyu 
Manufacturers Other Than Kikkoman and Yamasa–Higashimaru, 
Marukin, Choshi, Higeta 646, 984, 1123

Soy sauce companies (Asia & USA). See Yamasa Corporation 
(Choshi, Japan; and Salem, Oregon)

Soy sauce companies (international). See Kikkoman Corporation 
(Tokyo, Walworth, Wisconsin; and Worldwide)

Soy sauce companies or brands (USA). See La Choy, Oriental 
Show-You Co

Soy Sauce, HVP Type (Non-Fermented or Semi-Fermented, Made 
with Acid-Hydrolyzed Vegetable Protein; an Amino Acid Seasoning 
Solution Rich in Glutamic Acid). Also Called Pejoratively Chemical 
Soy Sauce 475, 991, 1743, 1758, 2579, 2732, 2761

Soy Sauce (Including Shoyu and Worcestershire Sauce)–Imports, 
Exports, International Trade 57, 67, 94, 122, 161, 346, 471, 486, 
515, 566, 667, 723, 733, 845, 862, 954, 991, 1023, 1039, 1139, 
1606, 1651, 1988, 2068

Soy Sauce (Including Shoyu), Homemade–How to Make at Home 
or on a Laboratory Scale, by Hand 33, 61, 320

Soy Sauce (Including Shoyu). See Also Tamari, Teriyaki Sauce, and 
Traditional Worcestershire Sauce 9, 17, 19, 31, 32, 33, 34, 43, 44, 
46, 53, 56, 57, 61, 63, 67, 71, 76, 85, 89, 94, 95, 102, 115, 117, 119, 
122, 125, 127, 128, 134, 135, 139, 147, 154, 155, 161, 164, 168, 
169, 170, 171, 172, 173, 174, 178, 182, 184, 190, 191, 193, 195, 
197, 199, 200, 206, 207, 213, 218, 244, 245, 246, 247, 249, 252, 
253, 257, 258, 259, 260, 266, 272, 275, 282, 286, 293, 295, 296, 
297, 300, 304, 305, 310, 313, 316, 320, 325, 326, 327, 334, 335, 
339, 340, 341, 342, 345, 346, 350, 352, 353, 355, 358, 361, 369, 
379, 388, 389, 391, 393, 396, 399, 421, 442, 446, 452, 455, 459, 
460, 461, 468, 469, 471, 472, 473, 474, 475, 476, 477, 479, 486, 
491, 496, 498, 509, 515, 518, 533, 540, 541, 552, 557, 564, 565, 
566, 567, 568, 569, 571, 578, 587, 588, 592, 600, 605, 608, 611, 
613, 619, 620, 621, 625, 627, 628, 629, 633, 643, 645, 646, 667, 
682, 684, 691, 693, 694, 697, 698, 699, 706, 707, 709, 710, 714, 
720, 723, 729, 730, 731, 733, 737, 738, 743, 745, 746, 755, 756, 
765, 766, 769, 772, 775, 776, 778, 779, 780, 786, 791, 807, 808, 
810, 811, 815, 817, 820, 821, 834, 835, 838, 839, 845, 850, 858, 
859, 862, 863, 868, 873, 876, 882, 884, 889, 899, 900, 907, 915, 
916, 922, 930, 932, 933, 939, 945, 946, 947, 952, 953, 954, 967, 
969, 974, 978, 981, 984, 985, 987, 989, 991, 996, 1006, 1010, 1023, 
1024, 1025, 1033, 1035, 1037, 1039, 1040, 1041, 1042, 1043, 1047, 
1048, 1051, 1067, 1074, 1078, 1081, 1091, 1102, 1105, 1107, 1121, 
1122, 1123, 1126, 1130, 1139, 1140, 1147, 1148, 1159, 1164, 1167, 
1170, 1174, 1182, 1184, 1185, 1188, 1193, 1196, 1203, 1208, 1229, 
1230, 1231, 1236, 1240, 1246, 1250, 1255, 1258, 1259, 1261, 1266, 
1274, 1276, 1289, 1294, 1295, 1296, 1300, 1309, 1311, 1316, 1323, 
1327, 1328, 1331, 1339, 1345, 1348, 1349, 1350, 1351, 1355, 1362, 

1415, 1422, 1429, 1436, 1440, 1446, 1447, 1450, 1476, 1477, 1478, 
1486, 1487, 1493, 1498, 1501, 1502, 1512, 1520, 1548, 1549, 1562, 
1566, 1569, 1571, 1578, 1581, 1583, 1590, 1591, 1596, 1597, 1598, 
1599, 1606, 1607, 1608, 1632, 1646, 1651, 1668, 1677, 1682, 1694, 
1711, 1725, 1726, 1751, 1752, 1755, 1758, 1759, 1775, 1784, 1787, 
1788, 1802, 1809, 1815, 1824, 1841, 1847, 1861, 1872, 1899, 1904, 
1906, 1920, 1930, 1935, 1951, 1964, 1967, 1974, 1975, 1979, 1981, 
1988, 1997, 2001, 2002, 2022, 2027, 2040, 2068, 2070, 2072, 2077, 
2079, 2082, 2094, 2097, 2101, 2114, 2117, 2126, 2129, 2140, 2148, 
2153, 2155, 2158, 2171, 2178, 2181, 2186, 2192, 2200, 2206, 2215, 
2235, 2241, 2243, 2248, 2249, 2250, 2268, 2269, 2278, 2287, 2288, 
2320, 2346, 2347, 2352, 2353, 2360, 2365, 2383, 2384, 2395, 2412, 
2413, 2415, 2457, 2478, 2491, 2494, 2496, 2513, 2519, 2521, 2537, 
2540, 2554, 2559, 2560, 2565, 2568, 2575, 2579, 2615, 2627, 2628, 
2644, 2672, 2678, 2679, 2685, 2718, 2720, 2732, 2736, 2738, 2744, 
2762, 2764, 2766, 2768, 2772, 2786, 2795, 2799, 2808, 2822, 2823, 
2827, 2828, 2835, 2837, 2841, 2856, 2868, 2871, 2912, 2919, 2924, 
2928, 2937, 2945, 2959, 2962, 2975, 2979, 3002, 3008, 3015, 3041, 
3057, 3060, 3067, 3121, 3128, 3133, 3135, 3155, 3183, 3204, 3247, 
3256, 3257, 3258, 3269, 3273, 3337, 3340

Soy Sauce, Indonesian Style or from the Dutch East Indies (Kecap, 
Kécap, Kechap, Ketjap, Kétjap). See also Ketchup / Catsup 44, 46, 
168, 272, 273, 304, 361, 389, 469, 479, 518, 633, 643, 645, 756, 
985, 1047, 1067, 1261, 1599, 1711, 2070, 2413, 2685, 2768, 3057

Soy Sauce Industry and Market Statistics, Trends, and Analyses–By 
Geographical Region 335, 474, 509, 566, 571, 733, 946, 1123, 
1139, 1170, 1295

Soy sauce, price of. See Price of Soy Sauce, Worcestershire Sauce, 
or Early So-Called Ketchup (Which Was Usually Indonesian Soy 
Sauce)

Soy Sauce Production–How to Make Soy Sauce on a Commercial 
Scale 94, 161, 258, 346, 1139, 1571

Soy sauce residue or dregs. See Fiber–Residue or Dregs from 
Making Soy Sauce

Soy Sauce–Taiwanese Black Bean Sauce (Inyu), Made from Black 
Soybean Koji. A Type of Fermented Black Soybean Sauce 987

Soy sauce used in Worcestershire sauce. See Worcestershire Sauce–
With Soy Sauce Used as an Ingredient

Soy Sprouts–Etymology of This Term and Its Cognates / Relatives 
in Various Languages 3, 520, 540, 566, 889, 1035, 1170, 1400, 
1459, 1590, 1591, 1646, 1793, 2568, 3090, 3114

Soy Sprouts, Homemade–How to Grow at Home or on a Laboratory 
Scale, by Hand 1668, 2421, 3086, 3110, 3133, 3141, 3273

Soy Sprouts (Sprouted or Germinated Soybeans) for Food Use 3, 4, 
5, 6, 9, 10, 11, 12, 14, 16, 18, 19, 20, 21, 22, 30, 31, 33, 34, 36, 47, 
48, 50, 58, 62, 64, 322, 359, 470, 476, 520, 540, 556, 566, 607, 637, 
811, 835, 854, 862, 889, 945, 962, 972, 1018, 1035, 1045, 1067, 
1122, 1137, 1159, 1170, 1208, 1242, 1266, 1310, 1316, 1349, 1365, 
1380, 1397, 1400, 1415, 1431, 1433, 1450, 1459, 1469, 1486, 1487, 
1490, 1493, 1494, 1501, 1512, 1548, 1549, 1562, 1566, 1590, 1591, 
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1597, 1606, 1646, 1668, 1751, 1758, 1787, 1789, 1793, 1813, 1815, 
1824, 1829, 1849, 1850, 1865, 1904, 1935, 1942, 1994, 2004, 2010, 
2046, 2058, 2072, 2090, 2094, 2107, 2150, 2171, 2174, 2197, 2206, 
2215, 2241, 2248, 2287, 2288, 2320, 2326, 2345, 2346, 2347, 2365, 
2395, 2413, 2421, 2441, 2458, 2461, 2469, 2470, 2491, 2499, 2504, 
2519, 2521, 2563, 2565, 2568, 2571, 2575, 2579, 2631, 2634, 2672, 
2679, 2680, 2729, 2731, 2732, 2734, 2735, 2768, 2777, 2798, 2820, 
2837, 2841, 2854, 2871, 2892, 2912, 2920, 2928, 2959, 2998, 3035, 
3036, 3049, 3057, 3058, 3059, 3075, 3086, 3090, 3103, 3110, 3114, 
3116, 3118, 3128, 3132, 3133, 3134, 3141, 3142, 3151, 3169, 3175, 
3183, 3187, 3198, 3199, 3202, 3204, 3232, 3233, 3247, 3258, 3266, 
3268, 3273, 3274, 3282, 3293, 3298, 3326, 3336, 3337, 3342

Soy whip topping. See Whip Topping

Soy wine. See Fermented Specialty Soyfoods

Soy Yogurt–Fermented / Cultured 962, 969, 1043, 1067, 1239, 
1483, 1751, 1758, 2158, 2841, 2843, 3057, 3183

Soy Yogurt (Generally Non-Dairy) 3155

Soya Corporation of America and Dr. Armand Burke. See Also Dr. 
Artemy A. Horvath 3015, 3129, 3286

Soya Foods Ltd [Named Soya Flour Manufacturing Co. Ltd. (1929-
42), and Soya Foods Ltd. (1933)]. See Spillers Premier Products 
Ltd.

Soya–Soybean Production and Soy Products 1429, 2314, 2768, 
2980

Soybean crushers (Asia). See Ajinomoto Co. Inc. (Tokyo, Japan), 
Hohnen Oil Co., Ltd. (Tokyo, Japan), Nisshin Oil Mills, Ltd. 
(Tokyo, Japan), Showa Sangyo Co. Ltd. (Tokyo, Japan)

Soybean crushers (Canada). See ADM Agri-Industries Ltd. 
(Windsor, Ontario, Canada)

Soybean Crushers (Canada), Early (Started Before 1941)–Milton 
Oil Refi neries Ltd. (Milton, Ontario; March 1930–Renamed 
Canadian Soyabeans Ltd. by Nov. 1932), Dominion Linseed Oil 
Co. (Baden, ONT; 1932), Soy Bean Oil and Meal Co-operative 
Company of Canada, Ltd. (Chatham, ONT; 1932), Dominion Soya 
Industries / Dominion Soya Products Co. (Montreal, Quebec; spring 
1935), Soya Mills Limited (Stratford, ONT; Jan. 1936), Edgar 
Soya Products (Belle River, Ontario; 1936), Toronto Elevators Ltd. 
(Toronto, ONT; 1938) 1932, 2479

Soybean Crushers (Europe). See Unilever Corp., Lever Brothers 
Co., Unimills B.V. (Netherlands)

Soybean crushers (Europe). See Hansa Muehle (Hamburg, 
Germany), Noblee & Thoerl GmbH (Hamburg, Germany), 
Oelmuehle Hamburg AG (Hamburg, Germany), Stettiner Oelwerke 
(Stettin, Germany)

Soybean Crushers (Europe)–General 834, 838, 874, 931, 956

Soybean crushers (USA). See Allied Mills, Inc., Archer Daniels 

Midland Co. (ADM) (Decatur, Illinois), Central Soya Co. (Fort 
Wayne, Indiana), Chicago Heights Oil Co. (Chicago Heights, 
Illinois), Dannen Mills (St. Joseph, Missouri), Honeymead 
Products Co., Pillsbury Feed Mills and Pillsbury Co. (Minneapolis, 
Minnesota), Procter & Gamble Co. (Cincinnati, Ohio). Including 
the Buckeye Cotton Oil Co., Quincy Soybean Products Co. 
(Quincy, Illinois), Ralston Purina Co. (St. Louis, Missouri), 
Shellabarger Grain Co. / Shellabarger Soybean Mills (Decatur, 
Illinois), Spencer Kellogg & Sons, Inc. (Buffalo, New York), Staley 
(A.E.) Manufacturing Co. (Decatur,, Swift & Co. (Illinois)

Soybean Crushers (USA). See Seed Companies, Soybean–Funk 
Brothers Seed Co. (Bloomington, Illinois)–After 1924

Soybean crushers (USA), Early. See Elizabeth City Oil and 
Fertilizer Co. (Elizabeth City, North Carolina; 1915)

Soybean Crushers (USA), Early–Pacifi c Oil Mills and Albers 
Brothers Milling Co. (Seattle, Washington; 1911), Elizabeth City 
Oil and Fertilizer Co. (Elizabeth City, North Carolina; 1915. By 
1917 six other North Carolina oil mills were crushing soybeans), 
Chicago Heights Oil Mfg. Co. (Chicago Heights, Illinois; 1920), 
A.E. Staley Mfg. Co. (Decatur, Illinois; 1922), Piatt County 
Cooperative Soy Bean Co. (Monticello, Illinois; 1923–batch 
solvent), Blish Milling Co. (Seymour and Crothersville, Indiana; 
1923), Eastern Cotton Oil Co. (Norfolk, Virginia; 1924–continuous 
solvent) 1181, 1226, 1229, 1230, 1231, 1311, 1519, 1818, 1899, 
2961, 3245, 3246

Soybean Crushing–Equipment–Hydraulic Presses 127, 544, 574, 
840, 845, 946, 953, 978, 1085, 1221, 1599, 1646, 1669, 1720, 1743, 
1885, 1890, 1932, 2067, 2092, 2114, 2158, 2238, 2322, 2346, 2368, 
2372, 2468, 2471, 2473, 2491, 2495, 2507, 2519, 2525, 2615, 2680, 
2742, 2773, 2811, 2865, 3107, 3245, 3246

Soybean Crushing–Equipment–Screw Presses and Expellers 
(Continuous, Mechanical) 1120, 1669, 1720, 1743, 2114, 2235, 
2238, 2322, 2366, 2372, 2468, 2471, 2473, 2479, 2491, 2495, 2505, 
2507, 2519, 2525, 2531, 2683, 2742, 2773, 2811, 2865, 2891, 2906, 
2960, 3028, 3046, 3098, 3107, 3129, 3235, 3245, 3246, 3294

Soybean Crushing–Equipment–Solvent Extraction 843, 853, 857, 
895, 903, 953, 956, 1076, 1211, 1221, 1224, 1229, 1230, 1231, 
1267, 1315, 1391, 1476, 1477, 1482, 1484, 1548, 1618, 1655, 1657, 
1665, 1669, 1673, 1680, 1681, 1685, 1712, 1720, 1743, 1747, 1749, 
1767, 1780, 1847, 1868, 1885, 1890, 1910, 1912, 1919, 2067, 2114, 
2121, 2151, 2158, 2193, 2208, 2238, 2298, 2307, 2346, 2364, 2368, 
2372, 2431, 2464, 2471, 2473, 2479, 2491, 2495, 2507, 2519, 2525, 
2578, 2615, 2700, 2742, 2773, 2774, 2788, 2811, 2816, 2817, 2840, 
2844, 2865, 2903, 2906, 2917, 2960, 2961, 3007, 3041, 3054, 3098, 
3106, 3210, 3235, 3245, 3246, 3281, 3294

Soybean Crushing–Equipment–Wedge Press and Hand-Turned 
Screw Press (Early Technology from China and Manchuria) 544, 
546, 574, 1618, 1720, 2158, 2615, 3245, 3246

Soybean Crushing–Explosions and/or Fires in Soybean Solvent 
Extraction Plants (Making Soy Oil and Soybean Meal) 2026, 2397, 
2844, 2961
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Soybean Crushing (General: Soy / Soybean Oil and Soybean Meal) 
1320, 1557, 1646, 1825, 1915, 2005, 2266, 2397, 2464, 2507, 2629, 
2773, 2778, 2816, 2868, 2887, 2941, 3015

Soybean Crushing, Including Production and Trade of Soybean 
Oil, Meal or Cake, Margarine, or Shortening–Industry and Market 
Statistics, Trends, and Analyses–946, 986, 1290, 1343, 1548, 1646, 
1899, 2072, 2094, 2266, 2364, 2529, 2534, 2593, 2615, 2797, 2928, 
3245, 3246, 3332

Soybean crushing–solvents. See Solvents

Soybean–General Comprehensive and Basic Important Publications 
about Soybeans 113, 1548

Soybean koji. See Koji, Soybean

Soybean Marketing Association (1929-1932). Organized at Decatur, 
Illinois on 16 Oct. 1929 2114

Soybean Meal / Cake, Fiber (as from Okara), or Shoyu Presscake as 
a Fertilizer or Manure for the Soil or for Fish Ponds–Industrial Uses 
38, 39, 83, 147, 154, 161, 172, 181, 197, 209, 273, 275, 332, 388, 
424, 449, 472, 474, 509, 588, 643, 693, 729, 836, 838, 839, 840, 
843, 844, 845, 849, 852, 862, 863, 880, 905, 939, 944, 945, 973, 
978, 986, 989, 1030, 1033, 1067, 1193, 1202, 1205, 1226, 1229, 
1230, 1231, 1335, 1343, 1345, 1349, 1352, 1385, 1433, 1440, 1450, 
1501, 1548, 1566, 1618, 1632, 1646, 1682, 1714, 1720, 1735, 1847, 
1899, 1920, 2005, 2314, 2346, 2415, 2519, 2615, 2685, 2892, 2988, 
3057, 3214

Soybean Meal–Etymology of This Term and Its Cognates / 
Relatives in Various Languages 75, 357, 424, 644, 794, 816, 841, 
853, 857, 879, 957, 960, 1008, 1027, 1030, 1147, 1148, 1157, 1381, 
1433, 1590, 1972, 1973, 2138, 2315, 2615, 2751

Soybean Meal (SBM) (Defatted). Formerly Called Bean Cake, 
Beancake, Soybean Cake, Oilmeal, or Presscake 39, 74, 75, 83, 85, 
87, 113, 122, 127, 161, 168, 171, 184, 205, 209, 218, 219, 246, 261, 
262, 273, 275, 276, 286, 298, 354, 357, 375, 400, 421, 424, 426, 
468, 472, 474, 476, 503, 529, 578, 620, 621, 644, 676, 681, 682, 
693, 697, 699, 726, 729, 794, 811, 815, 816, 819, 829, 830, 833, 
834, 836, 838, 839, 840, 841, 843, 844, 845, 846, 848, 849, 852, 
853, 855, 856, 857, 862, 863, 864, 865, 866, 870, 873, 875, 878, 
879, 880, 886, 890, 891, 894, 895, 896, 897, 898, 899, 900, 902, 
903, 905, 906, 907, 908, 914, 915, 916, 918, 921, 923, 924, 925, 
926, 933, 939, 940, 944, 946, 947, 950, 953, 955, 956, 957, 958, 
959, 960, 965, 966, 974, 975, 978, 982, 985, 986, 987, 989, 992, 
999, 1008, 1014, 1016, 1023, 1027, 1030, 1032, 1033, 1042, 1045, 
1057, 1059, 1067, 1069, 1076, 1082, 1084, 1086, 1091, 1096, 1101, 
1103, 1107, 1109, 1128, 1130, 1133, 1147, 1148, 1151, 1157, 1159, 
1167, 1172, 1175, 1181, 1188, 1191, 1193, 1194, 1197, 1201, 1202, 
1211, 1214, 1220, 1221, 1222, 1224, 1226, 1227, 1229, 1230, 1231, 
1237, 1240, 1245, 1246, 1255, 1268, 1288, 1290, 1295, 1296, 1297, 
1305, 1311, 1313, 1315, 1322, 1328, 1340, 1343, 1344, 1345, 1347, 
1349, 1352, 1362, 1381, 1385, 1396, 1404, 1411, 1429, 1433, 1434, 
1435, 1440, 1442, 1444, 1445, 1447, 1450, 1454, 1460, 1476, 1477, 
1493, 1494, 1499, 1501, 1506, 1518, 1534, 1540, 1541, 1547, 1548, 
1557, 1562, 1563, 1566, 1569, 1572, 1584, 1590, 1591, 1599, 1610, 
1613, 1615, 1618, 1619, 1621, 1626, 1628, 1629, 1630, 1631, 1632, 

1639, 1642, 1653, 1655, 1657, 1660, 1661, 1662, 1663, 1665, 1667, 
1669, 1670, 1673, 1679, 1680, 1681, 1682, 1683, 1684, 1685, 1687, 
1700, 1703, 1712, 1714, 1720, 1727, 1730, 1731, 1734, 1735, 1736, 
1740, 1743, 1745, 1747, 1748, 1749, 1751, 1753, 1758, 1761, 1780, 
1792, 1808, 1809, 1811, 1816, 1818, 1824, 1825, 1827, 1840, 1844, 
1847, 1851, 1866, 1868, 1885, 1890, 1899, 1901, 1911, 1912, 1919, 
1920, 1921, 1923, 1928, 1932, 1940, 1943, 1944, 1945, 1947, 1952, 
1957, 1959, 1967, 1970, 1972, 1973, 1981, 1988, 1996, 2000, 2005, 
2012, 2013, 2017, 2026, 2033, 2040, 2049, 2052, 2054, 2057, 2072, 
2077, 2094, 2096, 2103, 2114, 2121, 2126, 2138, 2140, 2145, 2151, 
2158, 2193, 2198, 2204, 2208, 2212, 2215, 2235, 2238, 2253, 2256, 
2271, 2272, 2307, 2314, 2315, 2322, 2335, 2336, 2346, 2360, 2366, 
2367, 2368, 2409, 2419, 2431, 2443, 2451, 2466, 2471, 2473, 2493, 
2495, 2518, 2519, 2520, 2521, 2525, 2528, 2529, 2530, 2531, 2532, 
2534, 2535, 2568, 2569, 2570, 2573, 2578, 2593, 2596, 2615, 2623, 
2627, 2632, 2644, 2647, 2648, 2649, 2650, 2662, 2665, 2674, 2679, 
2682, 2685, 2700, 2721, 2726, 2736, 2738, 2740, 2741, 2742, 2743, 
2745, 2746, 2747, 2749, 2750, 2751, 2752, 2753, 2761, 2768, 2774, 
2777, 2785, 2787, 2788, 2806, 2810, 2811, 2815, 2817, 2823, 2834, 
2835, 2839, 2840, 2842, 2844, 2854, 2865, 2867, 2881, 2903, 2906, 
2914, 2917, 2920, 2937, 2939, 2945, 2960, 2970, 2973, 2978, 2984, 
2988, 2996, 3002, 3007, 3008, 3027, 3028, 3031, 3039, 3054, 3057, 
3060, 3062, 3063, 3066, 3084, 3091, 3098, 3099, 3106, 3107, 3113, 
3115, 3125, 3126, 3137, 3150, 3152, 3164, 3165, 3183, 3197, 3200, 
3203, 3210, 3214, 3220, 3229, 3235, 3239, 3244, 3245, 3246, 3281, 
3287, 3292, 3296, 3298, 3300, 3302, 3310, 3313, 3315, 3316, 3321, 
3324, 3340, 3343

Soybean–Morphology, Structure, and Anatomy of the Plant and Its 
Seeds 31, 113, 124, 265, 270, 314, 390, 447, 693, 723, 962, 1015, 
1107, 1548, 3287

Soybean–Morphology, Structure, and Anatomy of the Plant and Its 
Seeds as Determined by Microscopy or Microscopic Examination 
256, 260, 392, 518, 532, 633, 681, 890, 891, 900, 953, 962, 1016, 
1067, 1081, 1143, 1208, 1261, 2140, 2978, 2986, 3055

Soybean oil. See Soy Oil

Soybean oil constants. See Soy Oil Constants

Soybean–origin and domestication. See Origin, Domestication, and 
Dissemination of the Soybean (General)

Soybean paste. See Miso

Soybean–Physiology and Biochemistry (Including Photoperiodism, 
Photosynthesis, Translocation, Plant Water Relations, Respiration, 
Photorespiration) 208, 706, 962, 1410, 1531, 1719, 1786, 1796, 
1806, 1926, 1927, 1960, 1992, 2004, 2035, 2053, 2075, 2088, 2137, 
2174, 2197, 2279, 2289, 2345, 2375, 2396, 2951, 2999, 3000, 3014, 
3038, 3065, 3140, 3159, 3160

Soybean–Physiology and Biochemistry–Maturity Groups 2997

Soybean processing. See Soybean Crushing

Soybean production. See–Fertilizers and Plant Nutrition, Cover 
Crop, Use of Soybean as. See also: Intercropping, Crop Rotation 
of Soybean Plants for Soil Improvement, Cropping Systems: 
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Intercropping, Interplanting, or Mixed Cropping, Cultural Practices, 
Green Manure, Harvesting and Threshing, Peoria Plan of 1928-29 
for Growing, Selling, and Processing Soybeans, Plant Protection 
from Diseases, Pests and Other Types of Injury (General), Price 
of Soybeans, Soybean Seeds and Soybean Products–Except 
Sauces (Which See), Seed Germination or Viability–Not Including 
Soy Sprouts, Soybean Variety Development and Breeding–New 
Soybean Varieties in the USA, Yield Statistics, Soybean

Soybean production and the soil. See Soil Science

Soybean production–Costs. See Cost of Producing Soybeans

Soybean production–Farm equipment. See Machinery 
(Agricultural), Implements, Equipment, and Mechanization

Soybean production–Farm machinery. See Combines, Farm 
Machinery–Etymology

Soybean production–Farm Machinery. See Tractors

Soybean Production–General, and Amount Produced 1, 35, 39, 50, 
167, 177, 219, 324, 478, 612, 624, 649, 697, 723, 764, 857, 863, 
866, 934, 939, 959, 1024, 1032, 1060, 1071, 1089, 1102, 1126, 
1151, 1159, 1294, 1315, 1343, 1454, 1555, 1711, 1720, 1824, 1920, 
1950, 1970, 1980, 1981, 2005, 2094, 2114, 2161, 2444, 2464, 2615, 
2627, 2666, 2685, 2749, 2797, 2848, 2928, 3128

Soybean production in tropical and subtropical countries. See 
Tropical and Subtropical Countries, Soybean Production in (Mostly 
in

Soybean production–Marketing. See Chicago Board of Trade 
(CBOT), Marketing Soybeans, Railroads / Railways and Special 
Trains and/or Exhibit Cars Used to Promote Soybeans and Soybean 
Production, Soybean Marketing Association (1929-1932)

Soybean production–Nitrogen fi xation. See Nitrogen Fixation, 
Inoculation, Nodulation–Etymology of Related Terms

Soybean production–Nitrogen Fixation and Inoculation. See 
Nitragin Inoculant and The Nitragin Company

Soybean production–Plant protection. See Diseases (Bacterial, 
Fungal, and Viral / Virus), Insects–Pest Control. See also: Integrated 
Pest Management, Nematodes–Disease Control, Weeds–Control 
and Herbicide Use

Soybean production–Research. See Research on Soybeans

Soybean Rust (Fungal Disease) 1022

Soybean Seeds–Black in Color–Etymology of This Term and Its 
Cognates / Relatives in Various Languages 6

Soybean Seeds–Black in Color. Food Use is Not Mentioned 6, 20, 
21, 23, 35, 37, 39, 41, 42, 48, 59, 62, 84, 85, 86, 88, 95, 96, 97, 102, 
107, 108, 113, 121, 123, 124, 136, 180, 181, 182, 183, 186, 191, 
228, 230, 231, 232, 233, 244, 270, 272, 275, 276, 299, 320, 324, 
341, 361, 365, 366, 399, 407, 426, 442, 447, 450, 455, 462, 468, 

474, 477, 481, 482, 483, 500, 501, 510, 511, 522, 524, 534, 535, 
550, 564, 570, 577, 582, 603, 604, 608, 613, 616, 617, 618, 620, 
621, 623, 629, 633, 638, 645, 658, 673, 683, 696, 715, 724, 729, 
747, 762, 763, 764, 767, 784, 791, 796, 802, 832, 835, 842, 843, 
854, 857, 876, 892, 900, 911, 930, 931, 933, 955, 962, 974, 975, 
978, 987, 1008, 1023, 1033, 1035, 1040, 1042, 1058, 1107, 1113, 
1136, 1141, 1142, 1157, 1158, 1172, 1177, 1179, 1193, 1196, 1198, 
1204, 1226, 1229, 1230, 1231, 1249, 1254, 1255, 1320, 1328, 1341, 
1348, 1352, 1372, 1396, 1405, 1416, 1419, 1423, 1434, 1439, 1468, 
1487, 1492, 1493, 1494, 1500, 1512, 1525, 1546, 1548, 1562, 1564, 
1565, 1569, 1599, 1606, 1618, 1744, 1793, 1802, 1808, 2000, 2001, 
2005, 2049, 2077, 2103, 2115, 2126, 2193, 2215, 2242, 2327, 2428, 
2467, 2470, 2476, 2480, 2508, 2509, 2510, 2627, 2674, 2734, 2740, 
2741, 2777, 2853, 2854, 2875, 2904, 2945, 2980, 3086, 3233, 3257, 
3282, 3299, 3332

Soybean Seeds–Black in Color. Used as Food (Including in 
Fermented Black Soybeans and Inyu), Beverage, Feed, or 
Medicine, or Their Nutritional Value 6, 18, 19, 22, 25, 29, 31, 32, 
33, 34, 35, 36, 38, 47, 68, 83, 89, 110, 168, 169, 217, 219, 220, 227, 
354, 358, 470, 486, 518, 600, 628, 636, 672, 693, 756, 775, 778, 
779, 780, 807, 838, 921, 945, 947, 954, 988, 1035, 1036, 1037, 
1038, 1067, 1138, 1149, 1261, 1266, 1273, 1291, 1349, 1435, 1459, 
1476, 1477, 1494, 1537, 1549, 1714, 1790, 1815, 1980, 2365, 2381, 
2413, 2575, 2592, 2714, 2729, 2742, 2884, 3273

Soybean Seeds–Brown in Color. Especially Early Records 18, 21, 
25, 36, 41, 59, 100, 101, 107, 108, 110, 115, 121, 130, 137, 138, 
145, 168, 182, 219, 227, 244, 263, 270, 273, 298, 354, 357, 358, 
426, 447, 450, 470, 486, 501, 620, 621, 623, 696, 724, 762, 778, 
779, 780, 784, 791, 796, 802, 835, 842, 843, 854, 857, 881, 892, 
921, 931, 954, 988, 1008, 1023, 1033, 1046, 1058, 1067, 1107, 
1142, 1172, 1254, 1261, 1320, 1328, 1372, 1420, 1423, 1434, 1439, 
1468, 1487, 1512, 1526, 1558, 1564, 1565, 2000, 2077, 2103, 2510, 
2627, 2674, 2777, 2797, 2854, 2945

Soybean Seeds–Green in Color. Food Use is Not Mentioned. Early 
Named Varieties Include Aoda, Columbia, Giant Green, Guelph or 
Medium Green, Medium Early Green, Medium Green, Samarow, 
Sonoma, and Tashing 7, 25, 31, 32, 34, 36, 41, 85, 136, 168, 220, 
244, 272, 273, 299, 358, 361, 474, 482, 500, 510, 522, 534, 535, 
562, 564, 604, 638, 658, 661, 664, 693, 696, 708, 713, 715, 724, 
760, 762, 763, 764, 778, 779, 780, 784, 796, 802, 815, 816, 835, 
836, 842, 843, 854, 892, 931, 962, 988, 1008, 1023, 1033, 1038, 
1058, 1067, 1113, 1142, 1157, 1158, 1165, 1172, 1177, 1198, 1204, 
1212, 1255, 1263, 1273, 1320, 1328, 1341, 1352, 1396, 1416, 1419, 
1423, 1459, 1493, 1494, 1512, 1537, 1562, 1564, 1565, 1569, 1606, 
1714, 1808, 2000, 2077, 2467, 2509, 2714, 3332

Soybean Seeds–Green in Color. Used as Food, Beverage, Feed, or 
Medicine, or Their Nutritional Value 358, 693, 835, 1149, 1157, 
1291, 1714, 1815, 1849, 1894

Soybean Seeds–Mottled, Speckled, Spotted, Striped, Banded, 
Flecked, Variegated, or Bicolored 18, 21, 25, 31, 36, 41, 59, 68, 
168, 244, 270, 272, 358, 447, 842, 854, 930, 962, 1023, 1035, 1320, 
1416, 1477

Soybean Seeds–Red in Color 18, 21, 102, 124, 136, 184, 244, 272, 
358, 854, 933, 962, 1416
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Soybean Seeds–White in Color 6, 7, 18, 19, 20, 21, 25, 31, 32, 35, 
36, 41, 44, 59, 68, 83, 85, 92, 136, 168, 172, 183, 244, 270, 272, 
324, 329, 358, 365, 399, 407, 415, 447, 450, 481, 482, 483, 500, 
501, 510, 511, 512, 522, 534, 535, 550, 562, 564, 570, 600, 604, 
622, 638, 661, 693, 724, 729, 764, 791, 832, 854, 892, 930, 931, 
947, 974, 1023, 1038, 1044, 1113, 1132, 1149, 1183, 1261, 1328, 
1349, 1549, 1569

Soybean Seeds–Yellow in Color. Including Yellowish White, Cream 
Colored, and Pale (Pallida). Especially Early Records. See also: 
Soybean Seeds–White 7, 8, 14, 19, 20, 21, 25, 31, 35, 37, 38, 39, 
41, 42, 59, 62, 68, 75, 83, 85, 100, 101, 102, 107, 108, 110, 113, 
115, 121, 123, 124, 129, 130, 137, 138, 139, 141, 145, 161, 168, 
182, 184, 186, 188, 189, 218, 219, 227, 242, 244, 263, 272, 273, 
286, 298, 299, 324, 354, 357, 358, 361, 386, 413, 415, 426, 430, 
446, 447, 486, 501, 502, 522, 566, 581, 582, 595, 600, 602, 604, 
608, 616, 623, 633, 636, 645, 658, 672, 673, 677, 683, 693, 696, 
698, 705, 715, 724, 729, 747, 762, 763, 764, 783, 784, 786, 796, 
797, 802, 835, 838, 842, 843, 850, 854, 857, 874, 876, 881, 892, 
900, 921, 930, 931, 933, 954, 955, 962, 974, 978, 979, 988, 1005, 
1008, 1023, 1033, 1035, 1038, 1058, 1067, 1107, 1113, 1136, 1138, 
1141, 1142, 1157, 1158, 1172, 1177, 1198, 1204, 1218, 1226, 1242, 
1249, 1254, 1263, 1269, 1291, 1295, 1305, 1320, 1328, 1341, 1344, 
1352, 1372, 1396, 1415, 1416, 1423, 1429, 1459, 1468, 1476, 1477, 
1481, 1487, 1493, 1494, 1501, 1512, 1525, 1526, 1537, 1549, 1551, 
1555, 1558, 1562, 1564, 1565, 1569, 1606, 1808, 2077, 2223, 2467, 
2480, 2508, 2510, 2627, 2674, 2714, 2777, 2797, 2998, 3299

Soybean Seedsmen in the Austro-Hungarian Empire 328

Soybean–Taxonomy / Classifi cation 44, 45, 46, 52, 55, 155, 270, 
286, 399, 693, 892, 915, 962, 1548

Soybean–Terminology and Nomenclature–Fanciful Terms and 
Names 2858, 3041, 3198, 3337

Soybean Varieties Canada–O.A.C. 111–Early Development 2077

Soybean Varieties Canada–O.A.C. 211–Early Development 1526, 
2000, 2077, 2627, 2797, 2854, 2980

Soybean Varieties Canada–O.A.C. No. 81–Early Development 2000

Soybean Varieties Canada–Quebec No. 537–Early Development by 
1914 1158, 1190, 1204

Soybean Varieties Canada–Quebec No. 92–Early Development 
1158, 1190, 1204, 2077, 2854, 2980

Soybean Varieties Europe–Gelbe Riesen (“Yellow Giant” / Giant 
Yellow)–Early Introduction 778, 779, 780, 784, 1320

Soybean Varieties USA–Acme–Early Introduction 1172, 1254, 
1341

Soybean Varieties USA–Agate–Large-Seeded and / or Vegetable-
Type 2734

Soybean Varieties USA–A.K.–Early Introduction 1500, 2000, 2115, 

2428, 2573, 2797

Soybean Varieties USA–Aksarben–Early Introduction 1808, 2467, 
2674, 3340

Soybean Varieties USA–Amherst–Early Introduction 1141, 1172, 
1255, 1468, 1808

Soybean Varieties USA–Aoda–Large-Seeded and / or Vegetable-
Type 2734, 3266

Soybean Varieties USA–Arlington–Early Introduction 1158, 1172, 
1177, 1190, 1196, 1204, 1341, 1420, 1434, 1439, 1468, 1565, 1808, 
2467, 3340

Soybean Varieties USA–Auburn–Early Selection (1907) 1255, 
1320, 1468, 2797

Soybean Varieties USA–Austin–Early Introduction 824, 842, 887, 
955, 1054, 1172, 1212, 1320, 1341, 1372, 1512, 2467, 2674, 3340

Soybean Varieties USA–Baird–Early Introduction 1198, 1341, 1468

Soybean Varieties USA–Bakaziro / Bakajiro–Early Introduction. 
Renamed Amherst by May 1907 696

Soybean Varieties USA–Bansei–Large-Seeded and / or Vegetable-
Type 2455, 2474, 2714, 2734, 2853, 2863, 2888, 2980, 2998, 3013, 
3036, 3169, 3266, 3273, 3279, 3297, 3326

Soybean Varieties USA–Barchet–Early Introduction 1107, 1157, 
1172, 1226, 1328, 1341, 1352, 1420, 1439, 1493, 1494, 1512, 1565, 
2467, 2777, 3340

Soybean Varieties USA–Biloxi–Early Introduction 1226, 1328, 
1341, 1352, 1420, 1434, 1439, 1512, 1562, 1564, 1565, 1624, 2215, 
2467, 2508, 2510, 2621, 2777, 2797, 2980, 2998

Soybean Varieties USA–Black–Early Introduction. Renamed 
Buckshot by May 1907 764, 931, 1172, 1254, 1477, 3340

Soybean Varieties USA–Black Ebony–Early Introduction 2742

Soybean Varieties USA–Black Eyebrow–Early Introduction 1198, 
1226, 1328, 1352, 1372, 1419, 1420, 1434, 1439, 1468, 1493, 1494, 
1500, 1546, 1564, 1565, 1624, 1742, 1808, 2000, 2077, 2115, 2714, 
2797, 3247

Soybean Varieties USA–Brooks–Early Introduction 1320, 1546, 
3340

Soybean Varieties USA–Brown–Early Introduction 612, 931, 1172, 
1254, 2077, 2854

Soybean Varieties USA–Brownie–Early Introduction 881

Soybean Varieties USA–Buckshot–Early Introduction 802, 835, 
842, 911, 1033, 1141, 1172, 1320, 1548

Soybean Varieties USA–Butterball–Early Introduction 1320, 1548
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Soybean Varieties USA–Chame–Large-Seeded and / or Vegetable-
Type 2734, 2998

Soybean Varieties USA–Chernie–Early Introduction 1320, 1624, 
2797

Soybean Varieties USA–Cherokee–Large-Seeded and / or 
Vegetable-Type 2998

Soybean Varieties USA–Chestnut–Early Selection (1907) 1255, 
1320, 1546, 1808, 2077, 2714, 3340

Soybean Varieties USA–Chiquita–Early Introduction 1226, 1328, 
1512, 1562, 1564, 1565, 2310, 2351, 2428, 2467, 2586, 2740, 2777, 
3340

Soybean Varieties USA–Chusei–Large-Seeded and / or Vegetable-
Type 2734, 3340

Soybean Varieties USA–Claud–Early Introduction 1142, 1198

Soybean Varieties USA–Cloud–Early Introduction 1158, 1172, 
1177, 1190, 1204, 1249, 1254, 1255, 1468

Soybean Varieties USA–Columbia / Columbian–Early Introduction 
1808, 2351, 2428, 2586, 2714

Soybean Varieties USA–Duggar–Early Introduction 1107

Soybean Varieties USA–Dunfi eld–Early Introduction 1808, 2115, 
2351, 2467, 2513, 2586, 2627, 2638, 2674, 2714, 2739, 2740, 2741, 
2777, 3245, 3282, 3340

Soybean Varieties USA–Early Black–Early Introduction. Renamed 
Buckshot by May 1907 658, 696, 715, 724, 762, 1405, 2627, 2854

Soybean Varieties USA–Early Brown–Early Introduction 762, 802, 
892, 1320, 1328, 1405, 1420, 1434, 1439, 1468, 1512, 1526, 1564, 
1565, 2000, 2797

Soybean Varieties USA–Early Dwarf–Early Introduction 604

Soybean Varieties USA–Early Green–Early Introduction 664, 711, 
724, 796, 892, 1033, 1328, 1405

Soybean Varieties USA–Early White–Early Introduction. Renamed 
Ito-San by about 1902 500, 510, 522, 564, 570, 661, 764, 892, 1113, 
1328, 1396

Soybean Varieties USA–Early Yellow–Early Introduction. Renamed 
Ito San by about 1902 658, 881, 892, 1328, 1526, 2077, 2797, 3020

Soybean Varieties USA–Easycook / Easy Cook–Early Introduction. 
Large-Seeded and/or Vegetable-Type 1512, 1564, 1624, 2395, 2467, 
2510, 2513, 2627, 2714, 2734, 2777, 2998, 3060, 3088, 3128, 3247, 
3340

Soybean Varieties USA–Ebony–Early Introduction 1142, 1157, 
1158, 1177, 1190, 1198, 1204, 1249, 1255, 1341, 1468, 1565, 1624, 

1808, 2049, 2115, 2467, 2476, 2714, 2742, 2797, 3340

Soybean Varieties USA–Eda–Early Introduction 1141, 1548

Soybean Varieties USA–Eda Mame–Early Introduction. Renamed 
Ito San by 1910 386, 442, 446, 501, 522

Soybean Varieties USA–Edna–Early Introduction 1142, 1198, 1249, 
1468

Soybean Varieties USA–Edward–Early Introduction 1254, 1341

Soybean Varieties USA–Elton–Early Introduction 1255, 1320, 
1328, 1419, 1500, 1512, 1555, 1808, 2077

Soybean Varieties USA–Emperor–Large-Seeded and / or Vegetable-
Type 2998, 3297

Soybean Varieties USA–Extra Early Black–Early Introduction. 
Synonym: Buckshot (Ball 1907) 658, 715, 930, 1320

Soybean Varieties USA–Flat King–Early Introduction 1341

Soybean Varieties USA–Fuji–Large-Seeded and / or Vegetable-
Type 2714, 2734, 3273

Soybean Varieties USA–Funk Delicious–Large-Seeded and / or 
Vegetable-Type 2640, 2714, 2734, 2998, 3169, 3331

Soybean Varieties USA–German Coffee Berry–Early Introduction. 
Renamed Ito-San by about 1902 1540

Soybean Varieties USA–Giant Green–Large-Seeded and / or 
Vegetable-Type 2640, 2714, 3069, 3279, 3297

Soybean Varieties USA–Goku–Large-Seeded and / or Vegetable-
Type 2734

Soybean Varieties USA–Gosha–Early Introduction. Renamed 
Manhattan by May 1907 696, 715

Soybean Varieties USA–Green–Early Introduction 926, 931, 2000

Soybean Varieties USA–Green Samarow–Early Introduction. 
Renamed Samarow in 1907 892, 1320

Soybean Varieties USA–Guelph–Early Introduction 802, 835, 842, 
887, 892, 911, 955, 1033, 1054, 1141, 1142, 1157, 1172, 1198, 
1226, 1320, 1328, 1352, 1419, 1468, 1493, 1494, 1512, 1548, 1562, 
1564, 1565, 1624, 1714, 1808, 2674, 2714

Soybean Varieties USA–Habaro–Early Introduction. Also spelled 
“Habara” in Canada 1255, 1468, 1808, 2077, 2467, 2674, 2854, 
2904, 3340

Soybean Varieties USA–Haberlandt–Early Introduction 802, 824, 
842, 1107, 1141, 1157, 1172, 1226, 1249, 1254, 1320, 1328, 1341, 
1352, 1372, 1419, 1429, 1468, 1493, 1500, 1512, 1546, 1564, 1565, 
1624, 1714, 1808, 2115, 2351, 2428, 2467, 2510, 2513, 2586, 2651, 
2674, 2714, 2734, 3247, 3299, 3340



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    1331

© Copyright Soyinfo Center 2021

Soybean Varieties USA–Hahto–Early Introduction. Large-Seeded 
and / or Vegetable-Type 1328, 1420, 1434, 1439, 1486, 1493, 1494, 
1512, 1558, 1562, 1564, 1565, 1624, 1645, 2351, 2395, 2467, 2586, 
2627, 2734, 2777, 3060, 3128, 3247, 3340

Soybean Varieties USA–Hakote–Large-Seeded and / or Vegetable-
Type 2734

Soybean Varieties USA–Hamilton–Early Introduction 1808, 2467, 
2714, 3340

Soybean Varieties USA–Hankow–Early Introduction 696, 762, 838, 
956

Soybean Varieties USA–Hansen–Early Introduction 911, 1141

Soybean Varieties USA–Higan–Large-Seeded and / or Vegetable-
Type 2640, 2682, 2714, 2734, 2807, 2998, 3013

Soybean Varieties USA–Hiro–Large-Seeded and / or Vegetable-
Type 2734

Soybean Varieties USA–Hokkaido–Large-Seeded and / or 
Vegetable-Type 2714, 2734, 2998, 3013, 3063, 3266, 3273, 3340

Soybean Varieties USA–Hollybrook–Early Introduction 802, 835, 
842, 892, 1033, 1107, 1113, 1142, 1157, 1158, 1172, 1177, 1190, 
1198, 1204, 1212, 1226, 1254, 1255, 1273, 1305, 1328, 1341, 1468, 
1493, 1494, 1512, 1519, 1564, 1565, 2428, 2777, 2797

Soybean Varieties USA–Hongkong / Hong Kong–Early 
Introduction 1808, 2428, 2714, 3340

Soybean Varieties USA–Hoosier–Early Introduction 2467, 3340

Soybean Varieties USA–Hurrelbrink–Early Introduction 1808, 
2114, 2714

Soybean Varieties USA–Illington–Large-Seeded and / or Vegetable-
Type 2714

Soybean Varieties USA–Imperial–Large-Seeded and / or Vegetable-
Type 2714, 2734, 2998, 3340

Soybean Varieties USA–Ito San–Early Introduction. Synonyms–
Medium Early Yellow, Early White, Early Yellow, Kaiyuski Daizu, 
Kiyusuki Daidzu, Kysuki, Yellow Eda Mame, Dwarf Early Yellow, 
Early, Eda Mame, Coffee Berry 658, 696, 715, 724, 762, 764, 796, 
802, 835, 842, 881, 887, 892, 912, 955, 1054, 1113, 1142, 1157, 
1158, 1172, 1177, 1190, 1198, 1204, 1212, 1226, 1249, 1254, 1255, 
1273, 1305, 1320, 1328, 1341, 1352, 1405, 1419, 1468, 1493, 1494, 
1512, 1519, 1526, 1546, 1548, 1551, 1556, 1562, 1564, 1565, 1591, 
1624, 1714, 1808, 2000, 2077, 2115, 2351, 2467, 2586, 2627, 2651, 
2674, 2714, 2777, 3340

Soybean Varieties USA–Jet–Early Introduction 1172, 1254, 1565, 
1808, 3340

Soybean Varieties USA–Jogun–Large-Seeded and / or Vegetable-

Type 2714, 2734, 2853, 2863, 2998, 3127, 3273

Soybean Varieties USA–Kanro–Large-Seeded and / or Vegetable-
Type 1714, 2734, 2980

Soybean Varieties USA–Kentucky–Early Introduction 1113, 1158, 
1177, 1190, 1204

Soybean Varieties USA–Kingston–Early Introduction 802, 842, 
887, 955, 1054, 1548, 1714, 2674

Soybean Varieties USA–Kiyusuke Daizu–Early Introduction. Also 
spelled Kiyusuki, Kiuski, Kaiyuski, Kuiske, Keyuska, Kysuki 386, 
442, 446, 473, 501, 502, 522, 595

Soybean Varieties USA–Kura–Large-Seeded and / or Vegetable-
Type 2714, 2734, 2853, 2998, 3088

Soybean Varieties USA–Laredo–Early Introduction 1512, 1624, 
2193, 2215, 2428, 2714, 2740, 2777, 2797, 3340

Soybean Varieties USA–Late Mammoth–Early Introduction 604

Soybean Varieties USA–Lexington–Early Introduction 1226, 1328, 
1565, 1808, 2351, 2586, 2714, 3340

Soybean Varieties USA–Mammoth Brown–Early Introduction 
1372, 2351, 2510, 2586, 2674, 2777, 3340

Soybean Varieties USA–Mammoth–Early Introduction 842, 887, 
955, 1033, 1054, 1107, 1157, 1172, 1196, 1226, 1227, 1305, 1320, 
1328, 1352, 1420, 1493, 1494, 1512, 1548, 1562, 1564, 1565, 1566, 
1624, 1714, 2096, 2347, 2674

Soybean Varieties USA–Mammoth Yellow–Early Introduction 696, 
796, 797, 802, 835, 892, 1142, 1172, 1226, 1229, 1249, 1254, 1269, 
1305, 1341, 1372, 1396, 1429, 1808, 2223, 2310, 2351, 2441, 2467, 
2480, 2508, 2510, 2513, 2571, 2586, 2627, 2634, 2674, 2714, 2740, 
2777, 2797, 2998, 3299, 3340

Soybean Varieties USA–Manchu–Early Introduction 1198, 1226, 
1328, 1352, 1419, 1468, 1493, 1494, 1500, 1512, 1519, 1546, 1564, 
1565, 1624, 1683, 1742, 1808, 2000, 2077, 2115, 2215, 2428, 2467, 
2480, 2508, 2510, 2513, 2573, 2627, 2638, 2651, 2664, 2714, 2740, 
2741, 2742, 2777, 2797, 2854, 2904, 2980, 3088, 3282, 3299

Soybean Varieties USA–Manchuria–Early Introduction 1255, 1468, 
2476

Soybean Varieties USA–Mandarin–Early Introduction 1512, 1546, 
1624, 1808, 2000, 2077, 2467, 2627, 2638, 2651, 2674, 2714, 2740, 
2741, 2797, 2854, 2980, 3299, 3340

Soybean Varieties USA–Manhattan–Early Introduction 1142, 1158, 
1177, 1190, 1198, 1204, 1468

Soybean Varieties USA–Medium Black–Early Introduction. 
Renamed Buckshot by 1948 442, 481, 482, 500, 510, 511, 522, 534, 
535, 564, 638, 892, 1396
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Soybean Varieties USA–Medium Brown–Early Introduction 796

Soybean Varieties USA–Medium Early Black–Early Introduction. 
Renamed Buckshot by 1907 564, 658, 696, 762, 1405

Soybean Varieties USA–Medium Early Green–Early Introduction. 
Synonym Guelph (Ball 1907) 564, 638, 658, 661, 696, 1405

Soybean Varieties USA–Medium Early White–Early Introduction 
442, 501, 724

Soybean Varieties USA–Medium Early Yellow–Early Introduction 
658, 696, 762, 881, 892, 1405, 1551, 1808

Soybean Varieties USA–Medium Green–Early Introduction 442, 
500, 510, 522, 658, 708, 713, 715, 760, 762, 764, 796, 802, 815, 
816, 842, 892, 1113, 1158, 1165, 1177, 1190, 1204, 1212, 1255, 
1273, 1328, 1341, 1396, 1419, 1548, 1562, 2077, 2351, 2467, 2586, 
2740, 3340

Soybean Varieties USA–Medium Late Black–Early Introduction 
564

Soybean Varieties USA–Medium White–Early Introduction 442, 
500

Soybean Varieties USA–Medium Yellow–Early Selection (1905). 
Renamed Midwest by 1923 764, 796, 802, 842, 887, 931, 955, 
1054, 1113, 1141, 1142, 1157, 1158, 1177, 1190, 1198, 1204, 1226, 
1320, 1328, 1341, 1352, 1372, 1468, 1493, 1494, 1512, 1555, 1565, 
2674

Soybean Varieties USA–Merko–Early Introduction 1320, 2467, 
3340

Soybean Varieties USA–Meyer–Early Introduction 835, 842, 854, 
1249, 1320

Soybean Varieties USA–Midwest–Early Introduction 1564, 1565, 
1624, 1714, 1808, 2115, 2351, 2586, 2714, 3340

Soybean Varieties USA–Mikado–Early Development 1158, 1177, 
1190, 1204, 1255, 1328, 1512, 1565, 1624, 2467, 2797, 3340

Soybean Varieties USA–Minnesota 166 and Minnesota 167–Early 
Selections 1526, 2077

Soybean Varieties USA–Minsoy–Early Introduction 2467, 2674, 
2854, 2904, 3340

Soybean Varieties USA–Mongol–Early Introduction 1158, 1204, 
1255, 1328, 1419

Soybean Varieties USA–Morse–Early Introduction 1158, 1168, 
1177, 1190, 1204, 1341, 1512, 1555, 1808, 2334, 2428, 2714, 2797, 
3340

Soybean Varieties USA–Nanda–Large-Seeded and / or Vegetable-
Type 2734, 3340

Soybean Varieties USA–Nigra–Early Introduction 1512

Soybean Varieties USA–Nuttall–Early Introduction 1033, 1808

Soybean Varieties USA–Ogemaw / Ogema–Early Development. 
Synonym–Dwarf Brown (Morse 1948) 696, 713, 715, 762, 835, 
842, 881, 911, 1141, 1320, 1548, 1808, 2103, 2627, 2740, 2797, 
2854

Soybean Varieties USA–Ohio 9001–Early Introduction 1255

Soybean Varieties USA–Ohio 9016–Early Introduction 1255

Soybean Varieties USA–Ohio 9035–Early Development. Renamed 
Hamilton by 1923 1142, 1198, 1255, 1468

Soybean Varieties USA–Okute / O’kute / O’Kute–Early 
Introduction 1158, 1177, 1190, 1204, 1468

Soybean Varieties USA–Olive Medium–Early Introduction 696, 
762

Soybean Varieties USA–Osaya–Large-Seeded and / or Vegetable-
Type 2734, 3299

Soybean Varieties USA–Otootan / O-too-tan–Early Introduction 
1341, 2001, 2193, 2351, 2508, 2510, 2586, 2777

Soybean Varieties USA–Peking / Pekin–Early Selection (1907) 
1107, 1157, 1158, 1172, 1177, 1190, 1196, 1204, 1226, 1249, 1254, 
1255, 1273, 1328, 1341, 1352, 1419, 1420, 1434, 1439, 1468, 1493, 
1494, 1512, 1546, 1562, 1564, 1565, 1624, 1808, 2115, 2242, 2310, 
2351, 2428, 2467, 2573, 2586, 2638, 2674, 2714, 2740, 2741, 2797, 
2853, 2875, 3063, 3282, 3340

Soybean Varieties USA–Pingsu–Early Introduction 1196

Soybean Varieties USA–Pinpu–Early Introduction 2428, 3340

Soybean Varieties USA–Riceland–Early Introduction 842, 1107, 
1320, 1341

Soybean Varieties USA–Rokugatsu–Early Introduction 696, 715

Soybean Varieties USA–Rokusun–Large-Seeded and / or Vegetable-
Type 2734, 2998, 3340

Soybean Varieties USA–Samarow–Early Introduction 802, 835, 
842, 887, 955, 1033, 1054, 1548, 2674

Soybean Varieties USA–Sato–Large-Seeded and / or Vegetable-
Type 2734

Soybean Varieties USA–Seminole–Large-Seeded and / or 
Vegetable-Type 2998

Soybean Varieties USA–Shanghai–Early Introduction 1141, 1226, 
1328, 1341, 1624

Soybean Varieties USA–Sherwood–Early Introduction 1341, 1808, 
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2467, 3340

Soybean Varieties USA–Shingto–Early Introduction 1255, 1320

Soybean Varieties USA–Shiro–Large-Seeded and / or Vegetable-
Type 2734, 3340

Soybean Varieties USA–Sioux–Large-Seeded and / or Vegetable-
Type 2734

Soybean Varieties USA–Sooty–Early Selection 1546, 3340

Soybean Varieties USA–Sousei–Large-Seeded and / or Vegetable-
Type 2640, 2734

Soybean Varieties USA–Southern Prolifi c–Early Introduction 2777, 
3340

Soybean Varieties USA–Stuart–Early Introduction 1549

Soybean Varieties USA–Suru–Large-Seeded and / or Vegetable-
Type 2734

Soybean Varieties USA–Swan–Early Introduction 1142, 1158, 
1177, 1190, 1198, 1204, 1320, 1341, 1468

Soybean Varieties USA–Taha–Early Introduction 1255

Soybean Varieties USA–Tarheel Black / Tar-Heel Black / Tar Heel 
Black–Early Introduction 1328, 1372, 1512, 1624, 2351, 2467, 
2586, 2777

Soybean Varieties USA–Tarheel / Tar Heel / Tar-Heel–Early 
Introduction. Renamed Tarheel Black by May 1915 1142, 1198, 
1254, 1341, 1468, 1565, 3340

Soybean Varieties USA–Tashing–Early Introduction 2797

Soybean Varieties USA–Tastee–Large-Seeded and / or Vegetable-
Type 3015

Soybean Varieties USA–Toku–Large-Seeded and / or Vegetable-
Type 2734, 2998, 3266

Soybean Varieties USA–Tokyo / Tokio–Early Introduction 802, 
892, 1172, 1226, 1254, 1328, 1341, 1352, 1372, 1492, 1493, 1494, 
1512, 1564, 1565, 1624, 2310, 2351, 2480, 2508, 2510, 2586, 2734, 
2777, 2797, 2998, 3340

Soybean Varieties USA–Tortoise Egg–Large-Seeded and / or 
Vegetable-Type 2714, 3273

Soybean Varieties USA–Very Dwarf Brown–Early Introduction 
762, 892

Soybean Varieties USA–Vireo–Early Introduction 1320

Soybean Varieties USA–Virginia–Early Selection (1907) 1046, 
1172, 1226, 1249, 1254, 1328, 1341, 1372, 1419, 1420, 1434, 1439, 
1493, 1494, 1512, 1562, 1564, 1565, 1624, 1808, 2049, 2115, 2215, 

2334, 2428, 2467, 2508, 2510, 2627, 2674, 2714, 2740, 2777, 2797, 
3340

Soybean Varieties USA–Waseda–Large-Seeded and / or Vegetable-
Type 2734

Soybean Varieties USA–Wea–Early Introduction 1808, 3340

Soybean Varieties USA–White Eyebrow–Early Introduction 1618

Soybean Varieties USA–Willomi–Large-Seeded and / or Vegetable-
Type 2714, 2734, 2998, 3013, 3266, 3273, 3297, 3340

Soybean Varieties USA–Wilson–Early Introduction 842, 1113, 
1142, 1157, 1158, 1172, 1177, 1190, 1198, 1204, 1226, 1229, 1230, 
1231, 1249, 1254, 1273, 1320, 1341, 1352, 1372, 1419, 1468, 1493, 
1494, 1564, 1624, 1808, 2049, 2115, 2428, 2441, 2470, 2627

Soybean Varieties USA–Wilson-Five / Wilson Five / Wilson 5 / 
Wilson-5 / Wilson V–Early Selection (1912) 1328, 1420, 1434, 
1439, 1493, 1494, 1512, 1565, 1624, 1808, 2351, 2467, 2586, 2674, 
2714, 3340

Soybean Varieties USA–Wing’s Mongol–Early Development 1177, 
1190

Soybean Varieties USA–Wisconsin Black–Early Introduction 767, 
842, 1372, 1405, 1512, 1624, 1744, 1808, 2103, 2627, 2714, 2797, 
2904

Soybean Varieties USA–Yamagata Cha-daidzu / Yamagata 
Chadaidzu / Yamagata-cha Daidzu–Early Introduction. Renamed 
Eda by about 1907 446, 473, 501

Soybean Varieties USA–Yellow–Early Introduction 715, 892, 1328, 
1477

Soybean Varieties USA–Yellow Soy Bean or Yellow Soy / Soja–
Early Introduction 386, 446, 501, 522, 595

Soybean Varieties USA–Yokoten / Yokotenn–Early Introduction 
1328, 3340

Soybean Varieties USA–Yoshioka–Early Introduction. Renamed 
Yosho by May 1907 1477

Soybean Varieties USA–Yosho–Early Introduction 1141, 1255

Soybean Variety Development and Breeding–New Soybean 
Varieties in the USA 1046

Soybeans, black. See Soybean Seeds–Black in Color

Soybeans, ground (used as food). See Whole Dry Soybeans

Soybeans, whole dry (used unprocessed as feed). See Whole Dry 
Soybeans

Soybeans, whole dry (used unprocessed as food). See Whole Dry 
Soybeans
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Soybeans, wild. See Wild Soybeans (General)

Soyfood products, commercial. See Commercial Soy Products–New 
Products

Soyfoods companies (Europe). See Henselwerk GmbH (Magstadt 
near Stuttgart, Germany)

Soyfoods companies (USA). See Hain Celestial Group, Inc. 
(Uniondale, New York)

Soyfoods (General Food Uses of Soybeans) 719, 987, 1205, 1419, 
1448, 1968, 2044, 2058, 2344, 2403, 2434, 2521, 2572, 2602, 2653, 
2772, 2871, 2924, 2993, 3015, 3110, 3247

Soyland Farm. See Fouts Family of Indiana

Soymilk. See Calf, Lamb, or Pig Milk Replacers

Soymilk companies (USA). See Vitasoy

Soymilk, Concentrated or Condensed (Canned, Bottled, or Bulk). 
Also Called Soybase or Soy Base 742, 793, 843, 852, 885, 1043, 
1061, 1067, 1081, 1168, 1227, 1228, 1246, 1258, 1294, 1301, 1316, 
1328, 1350, 1438, 1454, 1548, 1562, 1751, 1758, 1872, 1925, 1935, 
2126, 2158, 2352, 2370, 2394, 2439, 2477, 2523, 2755, 2841, 2959, 
3251

Soymilk Cream (Rich, Thick Soymilk to Be Used Like Cream). See 
also: Non-Dairy Creamer 889, 1437, 1446, 1599, 2114, 2158, 2320, 
2347, 2579, 2837, 2841, 3155

Soymilk curds. See Curds Made from Soymilk

Soymilk Equipment 1016

Soymilk–Etymology of This Term and Its Cognates / Relatives in 
Various Languages 49, 78, 81, 92, 193, 313, 396, 468, 486, 516, 
518, 533, 557, 567, 625, 627, 742, 835, 843, 922, 1010, 1030, 1040, 
1074, 1085, 1172, 1316, 1457, 1823, 1956, 1997, 2179, 2405, 2461, 
2701, 2770, 2797, 2918, 2924, 2986

Soymilk fed (or not fed) to infants in China. See Infants or 
Recently-Weaned Children Fed (or Not Fed) Soymilk in China

Soymilk, Fermented–Etymology of This Term and Its Cognates / 
Relatives in Various Languages 2162

Soymilk, Fermented, in Liquid or Viscous Form (Basic Research, 
Acidophilus Soymilk or Soy Acidophilus Milk, Soy Viili, 
Buttermilk, Koumiss, Lassi, Piima, etc.). See also: Soy Yogurt, Soy 
Cheese, and Soy Kefi r 889, 945, 969, 996, 1016, 1040, 1043, 1047, 
1081, 1180, 1192, 1239, 1261, 1294, 1316, 1483, 1548, 1742, 1751, 
1758, 1935, 2126, 2133, 2162, 2169, 2212, 2213, 2232, 2234, 2263, 
2273, 2281, 2283, 2324, 2332, 2347, 2363, 2370, 2394, 2421, 2436, 
2438, 2440, 2444, 2447, 2448, 2450, 2455, 2456, 2457, 2461, 2474, 
2506, 2511, 2514, 2516, 2522, 2523, 2526, 2536, 2538, 2544, 2546, 
2548, 2550, 2582, 2588, 2589, 2598, 2599, 2607, 2611, 2617, 2618, 
2619, 2626, 2628, 2636, 2642, 2687, 2696, 2701, 2710, 2717, 2730, 

2771, 2781, 2784, 2804, 2837, 2841, 2879, 2937, 3258

Soymilk, Fermented–Soy Kefi r 969, 1043, 1067, 2042, 2214, 2843, 
3183

Soymilk, Homemade–How to Make at Home or on a Laboratory 
or Community Scale, by Hand or with a Soymilk Maker / Machine 
1239, 1316, 1668, 2281

Soymilk Industry and Market Statistics, Trends, and Analyses–
Larger Companies 2859

Soymilk–Marketing of 2257, 2377

Soymilk Production–How to Make Soymilk on a Commercial Scale 
2281

Soymilk shakes. See Shakes

Soymilk, Soy Drinks / Beverages, Soy-Based Infant Formulas, and 
Nogs (Liquid, Non-Fermented). Note–For Soymilk Products See 
Tofu, Yuba, Shakes, Soy Ice Cream, Soy Yogurt, and Soy Cheese 
or Cheese Alternatives 49, 78, 81, 92, 169, 171, 193, 303, 313, 349, 
350, 360, 378, 396, 468, 471, 486, 515, 516, 518, 532, 533, 540, 
567, 569, 571, 587, 600, 611, 625, 627, 645, 694, 738, 741, 742, 
793, 810, 811, 812, 827, 835, 838, 843, 852, 855, 858, 868, 884, 
889, 900, 901, 902, 907, 915, 920, 922, 930, 939, 944, 945, 962, 
969, 971, 972, 973, 978, 994, 995, 996, 1006, 1009, 1010, 1011, 
1016, 1023, 1030, 1040, 1042, 1043, 1047, 1055, 1061, 1067, 1074, 
1081, 1085, 1090, 1091, 1093, 1097, 1108, 1122, 1126, 1139, 1144, 
1147, 1148, 1150, 1159, 1167, 1168, 1170, 1172, 1174, 1175, 1176, 
1180, 1181, 1188, 1193, 1196, 1199, 1203, 1208, 1217, 1218, 1227, 
1228, 1229, 1230, 1231, 1233, 1234, 1235, 1236, 1237, 1239, 1240, 
1242, 1243, 1244, 1246, 1250, 1251, 1255, 1258, 1261, 1264, 1266, 
1274, 1275, 1293, 1294, 1295, 1296, 1300, 1301, 1311, 1312, 1315, 
1316, 1318, 1320, 1325, 1328, 1342, 1349, 1350, 1351, 1358, 1359, 
1362, 1369, 1381, 1384, 1389, 1393, 1400, 1404, 1408, 1415, 1416, 
1422, 1424, 1425, 1429, 1432, 1433, 1437, 1438, 1439, 1443, 1446, 
1447, 1450, 1454, 1457, 1470, 1471, 1486, 1487, 1488, 1492, 1493, 
1494, 1501, 1509, 1511, 1521, 1525, 1534, 1538, 1548, 1562, 1563, 
1566, 1567, 1578, 1583, 1590, 1591, 1597, 1599, 1606, 1607, 1618, 
1632, 1635, 1646, 1668, 1682, 1702, 1707, 1711, 1714, 1715, 1742, 
1743, 1751, 1755, 1758, 1787, 1788, 1792, 1795, 1799, 1802, 1815, 
1823, 1824, 1841, 1855, 1864, 1872, 1873, 1875, 1891, 1893, 1899, 
1903, 1905, 1920, 1925, 1934, 1935, 1950, 1951, 1954, 1956, 1966, 
1981, 1988, 1997, 2001, 2002, 2003, 2016, 2019, 2020, 2022, 2025, 
2027, 2032, 2038, 2048, 2059, 2060, 2062, 2069, 2077, 2079, 2085, 
2091, 2093, 2094, 2099, 2100, 2101, 2106, 2111, 2112, 2114, 2116, 
2126, 2129, 2130, 2133, 2136, 2140, 2141, 2147, 2148, 2153, 2156, 
2157, 2158, 2160, 2165, 2168, 2169, 2171, 2175, 2179, 2186, 2189, 
2193, 2206, 2213, 2214, 2215, 2220, 2223, 2225, 2228, 2234, 2235, 
2241, 2243, 2248, 2251, 2254, 2257, 2263, 2264, 2281, 2283, 2287, 
2288, 2309, 2311, 2312, 2320, 2339, 2346, 2347, 2349, 2352, 2353, 
2365, 2369, 2370, 2371, 2373, 2377, 2381, 2384, 2387, 2388, 2394, 
2395, 2405, 2413, 2415, 2421, 2422, 2432, 2434, 2439, 2440, 2458, 
2461, 2463, 2477, 2478, 2486, 2491, 2495, 2496, 2504, 2511, 2513, 
2519, 2521, 2522, 2523, 2527, 2532, 2534, 2536, 2537, 2546, 2565, 
2568, 2571, 2573, 2579, 2584, 2592, 2593, 2594, 2595, 2601, 2602, 
2606, 2610, 2627, 2628, 2634, 2642, 2644, 2651, 2653, 2657, 2661, 
2663, 2672, 2677, 2679, 2680, 2685, 2701, 2710, 2712, 2717, 2722, 



SOY NUTRITIONAL RESEARCH (200 BCE to 1945)    1335

© Copyright Soyinfo Center 2021

2727, 2732, 2735, 2749, 2755, 2758, 2768, 2770, 2771, 2772, 2775, 
2777, 2778, 2780, 2784, 2790, 2795, 2797, 2808, 2810, 2824, 2829, 
2836, 2837, 2841, 2842, 2843, 2847, 2854, 2856, 2858, 2859, 2864, 
2866, 2871, 2879, 2883, 2886, 2888, 2889, 2890, 2892, 2893, 2912, 
2918, 2919, 2920, 2924, 2937, 2945, 2953, 2959, 2975, 2980, 2986, 
3004, 3005, 3008, 3015, 3029, 3048, 3049, 3057, 3058, 3059, 3060, 
3062, 3067, 3069, 3080, 3110, 3114, 3128, 3132, 3133, 3155, 3183, 
3184, 3188, 3191, 3198, 3211, 3228, 3243, 3247, 3249, 3250, 3251, 
3252, 3257, 3258, 3260, 3261, 3262, 3263, 3272, 3273, 3306, 3307, 
3311, 3325, 3337, 3340

Soymilk, Spray-Dried or Powdered 811, 889, 987, 1016, 1043, 
1067, 1493, 1494, 1548, 1567, 1599, 1743, 1751, 1758, 1876, 1903, 
1925, 2007, 2027, 2072, 2112, 2126, 2158, 2237, 2248, 2282, 2287, 
2329, 2384, 2393, 2444, 2461, 2477, 2503, 2523, 2527, 2532, 2567, 
2582, 2616, 2689, 2701, 2710, 2725, 2770, 2829, 2841, 2843, 2879, 
2972, 3069, 3243, 3251, 3252

Soymilk, Used as an Ingredient in Non-Beverage Commercial 
Products Such as Ice Creams, Yogurts, Cheeses, Desserts, or 
Entrees 2704, 2877, 2878

Soynut Butter–Etymology of This Term and Its Cognates / Relatives 
in Various Languages 1209, 2257, 2841, 3114

Soynut Butter (Soynuts / Roasted Soybeans Ground to a Paste 
Resembling Peanut Butter; May Also Be Made from (Roasted) Soy 
Flour Mixed with a Little Oil) 1209, 1908, 2241, 2257, 2353, 2377, 
2513, 2579, 2634, 2653, 2659, 2701, 2841, 2843, 2879, 2968, 3058, 
3059, 3114, 3337

Soynuts–Etymology of This Term and Its Cognates / Relatives in 
Various Languages 18, 144, 282, 345, 981, 1051, 1122, 1275, 1314, 
1400, 2248, 2778, 2841, 2858

Soynuts (Oil Roasted or Dry Roasted / Toasted). See Also Irimame 
Used in Bean-Scattering (Mame-Maki) Ceremony at Setsubun 
(Lunar New Year) in Japan and Parched Soybeans 18, 20, 21, 22, 
48, 59, 102, 144, 282, 345, 399, 646, 953, 981, 1051, 1122, 1246, 
1250, 1275, 1314, 1316, 1352, 1381, 1400, 1429, 1487, 1548, 1590, 
1591, 1682, 1808, 1824, 1829, 1951, 2066, 2168, 2215, 2248, 2264, 
2287, 2347, 2352, 2353, 2395, 2415, 2457, 2504, 2513, 2533, 2568, 
2579, 2628, 2634, 2664, 2735, 2768, 2772, 2775, 2778, 2800, 2812, 
2841, 2858, 2864, 2871, 2959, 2972, 2974, 2998, 3023, 3025, 3058, 
3059, 3129, 3133, 3142, 3183, 3247, 3262, 3273, 3337

Spencer Kellogg & Sons, Inc. (Buffalo, New York) 3015, 3129, 
3246, 3321

Spillers Premier Products Ltd. (Puckeridge, Ware, Hertfordshire, 
England). Including Soya Foods Ltd [Named Soya Flour 
Manufacturing Co. Ltd. (1929-42), and Soya Foods Ltd. (1933)]. 
And incorporating British Soya Products (1932) 1902, 1937, 1968, 
2094, 2114, 2126, 2171, 2177, 2217, 2277, 2346, 2460, 2519, 2568, 
2571, 2679, 2680, 2738, 2918, 3005, 3064, 3264

Sprouts. See Soy Sprouts

Sri Lanka. See Asia, South–Sri Lanka

Staley (A.E.) Manufacturing Co. (Decatur, Illinois; Acquired by 
Tate & Lyle PLC in June 1988) 1542, 1632, 1669, 1672, 1716, 
1899, 2101, 2163, 2235, 2505, 2568, 2810, 2868, 2938, 2949, 2966, 
3015, 3129, 3192, 3195, 3211, 3237, 3245, 3246, 3255, 3287

Standardization of nomenclature of soybean varieties. See 
Nomenclature of Soybean Varieties–Standardization of and 
Confusion

Starch (Its Presence or Absence, Especially in Soybean Seeds) 74, 
75, 84, 85, 86, 88, 94, 95, 96, 101, 102, 112, 115, 128, 134, 140, 
147, 159, 160, 162, 163, 172, 174, 177, 189, 193, 194, 195, 197, 
208, 214, 230, 231, 232, 233, 234, 242, 251, 252, 253, 256, 258, 
260, 264, 265, 270, 271, 274, 277, 279, 287, 300, 303, 304, 306, 
307, 311, 313, 314, 319, 325, 334, 341, 342, 343, 345, 348, 349, 
350, 354, 360, 361, 373, 378, 380, 382, 385, 387, 389, 391, 392, 
393, 396, 399, 402, 403, 404, 412, 413, 417, 419, 420, 427, 430, 
432, 433, 434, 446, 447, 453, 456, 465, 466, 467, 469, 471, 486, 
487, 489, 493, 497, 501, 513, 515, 516, 528, 537, 540, 547, 548, 
560, 561, 565, 571, 573, 585, 587, 596, 600, 616, 617, 618, 633, 
634, 640, 675, 681, 686, 692, 693, 694, 698, 703, 721, 725, 727, 
730, 737, 739, 743, 745, 753, 759, 770, 800, 801, 808, 811, 818, 
832, 835, 851, 852, 855, 860, 864, 867, 868, 872, 901, 913, 916, 
919, 920, 923, 929, 930, 935, 940, 945, 951, 952, 960, 961, 971, 
973, 995, 998, 1006, 1008, 1009, 1012, 1015, 1031, 1040, 1043, 
1054, 1057, 1059, 1061, 1062, 1064, 1067, 1071, 1077, 1081, 1099, 
1104, 1122, 1127, 1130, 1143, 1154, 1156, 1157, 1177, 1181, 1188, 
1194, 1197, 1205, 1209, 1210, 1214, 1219, 1222, 1223, 1225, 1227, 
1232, 1234, 1238, 1239, 1240, 1257, 1258, 1261, 1266, 1270, 1277, 
1279, 1280, 1298, 1311, 1318, 1323, 1327, 1328, 1331, 1340, 1352, 
1381, 1386, 1387, 1417, 1428, 1452, 1455, 1473, 1476, 1485, 1486, 
1487, 1511, 1519, 1530, 1534, 1542, 1557, 1558, 1563, 1564, 1566, 
1567, 1570, 1574, 1577, 1579, 1602, 1632, 1637, 1668, 1669, 1672, 
1721, 1737, 1744, 1781, 1788, 1865, 1881, 1886, 1892, 1893, 1894, 
1895, 1896, 1897, 1898, 1902, 1903, 1905, 1908, 1909, 1936, 1939, 
1950, 1968, 1988, 1991, 1994, 1997, 2002, 2037, 2071, 2077, 2092, 
2106, 2129, 2136, 2137, 2140, 2174, 2184, 2193, 2197, 2206, 2209, 
2213, 2217, 2231, 2238, 2255, 2257, 2258, 2259, 2260, 2261, 2264, 
2319, 2323, 2346, 2366, 2375, 2377, 2378, 2379, 2380, 2384, 2390, 
2396, 2413, 2421, 2429, 2457, 2458, 2475, 2485, 2499, 2505, 2513, 
2532, 2534, 2547, 2567, 2640, 2642, 2688, 2689, 2702, 2722, 2725, 
2746, 2759, 2769, 2770, 2808, 2820, 2846, 2851, 2854, 2857, 2868, 
2871, 2890, 2893, 2895, 2896, 2897, 2924, 2938, 2959, 2967, 2973, 
2980, 3013, 3058, 3059, 3128, 3156, 3179, 3204, 3207, 3209, 3221, 
3264, 3291, 3299, 3337

Statistics. See the specifi c product concerned, e.g. Tofu Industry and 
Market Statistics

Statistics on crushing of soybeans, soy oil and meal production 
and consumption. See individual geographic regions (such as Asia, 
Europe, Latin America, United States, World, etc.) and nations 
within each region

Statistics on soybean production, area and stocks. See individual 
geographic regions (such as Asia, Europe, Latin America, United 
States, etc.) and nations within each region

Statistics on soybean yields. See Yield Statistics, Soybean
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Steroids, Steroid Hormones, and Sterols–Industrial Uses of Soy Oil 
2869, 2887, 2898

Sterols or Steroid Hormones in Soybeans (Phytosterols–Including 
Beta-Sitosterol, Campesterol, and Stigmasterol from Which 
Steroids Such as Progesterone, Hydrocortisone, and Cortisone Can 
Be Made) 763, 768, 773, 781, 991, 997, 1007, 1028, 1034, 1178, 
1380, 1401, 1410, 1484, 1605, 1710, 1806, 1821, 1834, 1924, 1933, 
1973, 2008, 2009, 2018, 2155, 2182, 2200, 2249, 2270, 2276, 2331, 
2337, 2350, 2382, 2441, 2468, 2470, 2529, 2539, 2641, 2645, 2672, 
2683, 2702, 2733, 2796, 2869, 2887, 2891, 2894, 2898, 2946, 2947, 
2954, 3061, 3068, 3183, 3245, 3246, 3275

Stettiner Oelwerke AG (founded 1910), Including Toepfer’s 
Oelwerke GmbH (also spelled Toeppfer’s and Toeppfer’s). In 1965 
became part of Oelmuehle Hamburg AG (Hamburg, Germany) 989, 
1972

Storage of Soybean Seeds, Viability and Life-Span During Storage 
or Storability, and Drying of Soybeans 610, 802, 842, 931, 1033, 
1157, 1172, 1341, 1343, 1352, 1423, 1429, 1548, 1646, 1720, 2346, 
2740, 2797, 3014, 3063, 3065, 3140, 3155, 3245

Straw, soybean. See Feeds / Forage from Soybean Plants–Straw

Strayer Family of Iowa–Incl. George Strayer (1910-1981; executive 
offi cer of the American Soybean Association 1940-1967), His 
Father Bert Strayer (1880-1941), and His Nephew Dennis Strayer 
(born 1938) 3337

Subsidies or support prices for soybeans. See Policies and 
Programs, Government

Sufu. See Tofu, Fermented

Sugars, complex, such as raffi nose, stachyose, and verbacose. See 
Oligosaccharides

Sunfl ower Oil / Sunfl owerseed Oil / Sunoil 544, 546, 574, 872, 
1188, 1290, 1324, 1540, 2987

Sunfl ower Seeds and Sunfl owers (Helianthus annuus)–Including 
Sunfl owerseed Oil, Cake, and Meal. Once called the Heliotrope, 
Heliotropion, and Heliotropium 38, 77, 262, 298, 428, 546, 593, 
685, 726, 841, 853, 872, 897, 931, 955, 1026, 1155, 1169, 1226, 
1290, 1311, 1324, 1404, 1540, 1548, 2309, 2327, 2815, 2860, 2987, 
3154, 3267, 3337

Suzuki Shoten (Suzuki & Co.). See Hohnen Oil Co., Ltd. (Tokyo, 
Japan)

Swedenborg, Emanuel (1688-1772). Swedish Scientist, Philosopher, 
Religious Writer and Vegetarian for 20 Years 967

Sweet Oil 594, 959

Swift & Co. (Chicago, Champaign, and Oak Brook, Illinois) 1936, 
3015, 3129, 3246, 3315

Table / Tables in Document 73, 80, 81, 84, 85, 86, 93, 95, 96, 99, 

102, 103, 106, 108, 109, 110, 111, 112, 116, 121, 122, 123, 124, 
126, 131, 132, 133, 136, 137, 138, 139, 140, 144, 145, 147, 148, 
155, 157, 159, 161, 166, 168, 171, 172, 173, 174, 177, 178, 180, 
182, 183, 184, 185, 186, 188, 189, 192, 195, 202, 203, 210, 214, 
216, 217, 218, 219, 230, 231, 232, 233, 234, 236, 242, 243, 244, 
245, 246, 249, 250, 251, 261, 262, 263, 267, 270, 275, 276, 278, 
283, 288, 295, 297, 313, 318, 319, 326, 329, 335, 341, 345, 348, 
351, 353, 354, 355, 356, 371, 372, 387, 388, 390, 391, 392, 398, 
400, 406, 407, 408, 413, 426, 433, 434, 436, 437, 438, 441, 445, 
451, 457, 466, 469, 472, 473, 474, 476, 478, 480, 489, 493, 500, 
503, 504, 507, 510, 512, 513, 514, 516, 522, 528, 534, 535, 539, 
544, 546, 547, 554, 564, 569, 574, 577, 589, 590, 594, 595, 599, 
606, 609, 615, 619, 620, 621, 623, 624, 626, 627, 632, 633, 634, 
636, 638, 640, 641, 646, 647, 649, 655, 658, 661, 663, 668, 673, 
677, 680, 683, 695, 696, 698, 700, 702, 713, 715, 719, 720, 721, 
722, 724, 726, 732, 743, 744, 745, 747, 753, 754, 758, 759, 761, 
762, 764, 765, 767, 774, 778, 779, 780, 783, 791, 796, 806, 809, 
813, 815, 818, 836, 839, 841, 842, 843, 845, 846, 847, 850, 853, 
855, 857, 862, 867, 873, 875, 876, 877, 881, 882, 892, 897, 915, 
933, 942, 955, 956, 958, 962, 966, 972, 976, 1005, 1008, 1009, 
1015, 1022, 1023, 1029, 1030, 1033, 1040, 1047, 1051, 1054, 1056, 
1067, 1069, 1071, 1079, 1081, 1083, 1084, 1085, 1086, 1088, 1089, 
1091, 1094, 1101, 1113, 1117, 1119, 1122, 1123, 1128, 1133, 1141, 
1146, 1158, 1165, 1172, 1188, 1189, 1191, 1196, 1204, 1211, 1212, 
1226, 1228, 1234, 1240, 1249, 1255, 1264, 1269, 1279, 1285, 1290, 
1293, 1295, 1297, 1302, 1303, 1311, 1322, 1343, 1345, 1347, 1349, 
1356, 1359, 1380, 1393, 1396, 1402, 1404, 1405, 1422, 1423, 1429, 
1433, 1439, 1440, 1444, 1445, 1459, 1460, 1463, 1475, 1477, 1482, 
1484, 1486, 1487, 1493, 1498, 1503, 1534, 1540, 2014

Tahini or tahina or tahin. See Sesame Butter

Taiwan. See Asia, East–Taiwan

Taiwanese black bean sauce. See Soy Sauce–Taiwanese Black Bean 
Sauce (Inyu)

Takamine, Jokichi (1854-1922; Introduced Koji, Commercial 
Microbial Enzyme Production, and Taka-Diastase to the USA). He 
Also Isolated Adrenalin / Adrenaline. Donated Famous Japanese 
Cherry Trees to Washington, DC 647, 1083, 1498, 1752, 2242, 2692

Tamari, Including Real Tamari (Soy Sauce Which Contains Little 
or No Wheat) or the Macrobiotic Word Tamari Meaning Traditional 
Shoyu 474, 491, 496, 821, 823, 861, 1053, 1105, 1164, 1646, 1755, 
1758, 2286, 2382

Tamari, Tamari Shoyu, and Tamari Soy Sauce–Etymology of These 
Terms and Their Cognates / Relatives in Various Languages 474, 
861, 1164, 2286

Tanshi, Tan-shih, or Tan-ch’ih (Wade-Giles). See Fermented Black 
Soybeans, Unsalted or Bland

Tariffs, duties, embargoes. See Trade Policies (International) 
Concerning Soybeans, Soy Products, or Soyfoods–Tariffs, Duties, 
Embargoes, Moratoriums, and Other Trade Barriers or Subsidies

Taste Panel, Taste Test Results, or Sensory / Organoleptic 
Evaluation of the Quality of Foods and Beverages 123, 2068
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Taste Problems. See Flavor / Taste Problems

Tauco–Indonesian-Style Fermented Soybean Paste. Also Spelled 
Taucho, Tauceo, Tau Chiow, Taoco, Tao-Tjo, Taotjo, Taocho, 
Taoetjo 518, 533, 633, 643, 645, 705, 756, 1261, 1348, 1593, 1599, 
2070

Taxonomy. See Soybean–Taxonomy

Tempeh–Etymology of This Term and Its Cognates / Relatives in 
Various Languages 389, 533, 633, 1593

Tempeh, Non-Soy Relatives–Onchom (Oncom, Ontjom)–A cake 
of Peanut Presscake or Okara (Oncom Tahu) Fermented with 
Neurospora (Monilia sitophila = Oidium lupuli) molds 518, 645, 
666, 705, 1261, 1644

Tempeh, Non-Soy Relatives–Tempeh Bongkrek–A Cake of 
Fermented Coconut Presscake or Grated Coconut 518, 633, 666, 
705

Tempeh Production–How to Make Tempeh on a Commercial Scale 
633

Tempeh (Spelled Témpé in Malay-Indonesian) 389, 470, 518, 533, 
628, 629, 633, 643, 645, 662, 666, 705, 756, 985, 1261, 1348, 1593, 
1599, 1643, 1644, 1824, 2070, 2139, 2413, 2427, 2676, 2979

Temperance movement (abstaining from alcohol) and 
vegetarianism. See Vegetarianism and the Temperance Movement 
Worldwide

Terminology for soybeans–Fanciful. See Soybean–Terminology and 
Nomenclature–Fanciful Terms and Names

Textiles made from spun soy protein fi bers. See Fibers (Artifi cial 
Wool or Textiles Made from Spun Soy Protein Fibers, Including 
Azlon, Soylon, and Soy Silk / Soysilk)

Therapeutic uses / aspects of soybeans, general. See Medical / 
Medicinal-Therapeutic Uses / Aspects, General

Third World / Developing Nations 1151

Thyroid function. See Goitrogens and Thyroid Function

Tibet. See Asia, East–Tibet and Tibetans Outside Tibet

Timeline. See Chronology / Timeline

Tocopherol. See Vitamin E (Tocopherol)

Tofu (Also Called Soybean Curd or Bean Curd until about 1975-
1985). See also Tofu–Fermented, Soy Ice Creams, Soy Yogurts, and 
Cheesecake, Which Often Use Tofu as a Major Ingredient 18, 19, 
20, 21, 22, 23, 26, 27, 31, 32, 34, 38, 39, 41, 59, 62, 65, 67, 68, 76, 
78, 81, 83, 85, 91, 92, 119, 120, 122, 126, 127, 128, 134, 135, 141, 
149, 168, 169, 171, 172, 174, 184, 188, 189, 192, 193, 199, 207, 
213, 218, 223, 224, 226, 244, 245, 246, 247, 249, 253, 254, 257, 

258, 259, 263, 269, 272, 275, 282, 286, 290, 294, 295, 296, 297, 
299, 303, 305, 310, 311, 313, 317, 318, 319, 320, 326, 332, 334, 
341, 349, 350, 353, 354, 358, 360, 378, 389, 396, 399, 421, 427, 
447, 455, 458, 468, 470, 471, 472, 474, 476, 486, 509, 515, 516, 
518, 520, 525, 528, 532, 533, 536, 538, 540, 558, 567, 569, 571, 
578, 579, 587, 588, 600, 605, 608, 611, 613, 623, 625, 627, 633, 
634, 643, 645, 646, 648, 665, 666, 680, 682, 690, 693, 694, 699, 
705, 709, 710, 720, 721, 731, 736, 737, 738, 739, 741, 742, 749, 
750, 752, 755, 766, 772, 775, 776, 778, 779, 780, 782, 786, 791, 
801, 807, 811, 812, 815, 827, 835, 839, 843, 854, 855, 862, 863, 
868, 876, 882, 884, 889, 900, 901, 915, 916, 922, 923, 933, 939, 
944, 945, 952, 953, 954, 962, 964, 967, 969, 970, 971, 972, 973, 
978, 987, 988, 989, 991, 993, 995, 996, 1005, 1006, 1010, 1016, 
1023, 1024, 1030, 1033, 1035, 1038, 1040, 1042, 1043, 1044, 1051, 
1067, 1074, 1078, 1081, 1085, 1091, 1102, 1107, 1108, 1122, 1126, 
1130, 1139, 1140, 1147, 1148, 1149, 1159, 1167, 1170, 1172, 1174, 
1175, 1181, 1193, 1196, 1203, 1208, 1226, 1227, 1233, 1234, 1235, 
1236, 1237, 1239, 1240, 1242, 1246, 1250, 1251, 1255, 1258, 1261, 
1264, 1266, 1274, 1276, 1285, 1294, 1295, 1296, 1300, 1301, 1309, 
1311, 1315, 1316, 1318, 1320, 1325, 1327, 1331, 1342, 1345, 1348, 
1349, 1350, 1351, 1358, 1362, 1369, 1381, 1384, 1389, 1393, 1400, 
1404, 1408, 1415, 1416, 1421, 1422, 1425, 1429, 1433, 1443, 1446, 
1450, 1459, 1476, 1477, 1486, 1487, 1489, 1493, 1494, 1501, 1502, 
1509, 1512, 1537, 1548, 1549, 1562, 1566, 1571, 1579, 1583, 1585, 
1590, 1591, 1596, 1597, 1599, 1606, 1607, 1632, 1637, 1668, 1674, 
1682, 1704, 1711, 1714, 1715, 1735, 1738, 1742, 1743, 1751, 1755, 
1758, 1787, 1788, 1789, 1793, 1813, 1815, 1824, 1841, 1848, 1849, 
1855, 1864, 1872, 1881, 1883, 1892, 1920, 1922, 1950, 1951, 1956, 
1958, 1980, 1981, 1988, 2001, 2002, 2022, 2027, 2034, 2059, 2069, 
2070, 2072, 2079, 2085, 2087, 2093, 2106, 2122, 2126, 2133, 2140, 
2158, 2171, 2186, 2193, 2206, 2215, 2221, 2223, 2241, 2242, 2243, 
2248, 2257, 2264, 2287, 2288, 2320, 2347, 2352, 2353, 2365, 2373, 
2377, 2384, 2395, 2413, 2416, 2417, 2427, 2477, 2478, 2485, 2496, 
2504, 2521, 2537, 2546, 2565, 2568, 2575, 2579, 2600, 2606, 2610, 
2627, 2634, 2672, 2679, 2685, 2708, 2710, 2712, 2731, 2732, 2734, 
2749, 2755, 2768, 2770, 2772, 2775, 2777, 2778, 2798, 2808, 2810, 
2819, 2820, 2837, 2841, 2854, 2866, 2886, 2912, 2920, 2924, 2933, 
2937, 2945, 2953, 2959, 2975, 2979, 3015, 3023, 3041, 3049, 3057, 
3058, 3059, 3060, 3062, 3067, 3128, 3132, 3133, 3155, 3183, 3184, 
3198, 3204, 3243, 3247, 3257, 3258, 3260, 3273, 3277, 3306, 3311, 
3337, 3340

Tofu, Braised, Grilled Broiled, or Roasted (Jian-doufu in Chinese). 
Chinese-Style, Prepared in the Kitchen or at Home 213

Tofu, Criticism of, Making Fun of, or Image Problems 76, 1384, 
2193, 2478

Tofu curds. See Curds Made from Soymilk

Tofu Equipment 720, 962, 1016, 1067

Tofu–Etymology of This Term and Its Cognates / Relatives in 
Various Languages 67, 78, 85, 91, 92, 122, 126, 127, 128, 168, 282, 
286, 389, 421, 468, 470, 486, 518, 625, 680, 731, 739, 778, 779, 
780, 922, 969, 1023, 1030, 1043, 1044, 1074, 1091, 1102, 1139, 
1172, 1196, 1415, 1429, 1447, 1501, 1755, 1815, 1892, 2320, 2546, 
2777, 3023, 3128

Tofu, Fermented (Also Called Doufu-ru, Toufu-ru, Furu, Fuyu, 
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Tahuri, Tahuli, Tajure, Tao-hu-yi, or Sufu). See also Tofu-yo 31, 76, 
141, 168, 170, 171, 207, 320, 455, 516, 568, 613, 693, 741, 772, 
776, 811, 962, 995, 996, 1043, 1044, 1067, 1081, 1226, 1266, 1300, 
1309, 1318, 1327, 1331, 1349, 1404, 1408, 1548, 1646, 1682, 1815, 
1824, 1872, 1935, 2129, 2266, 2352, 2537, 2568, 2672, 2770, 2810, 
2953, 3057

Tofu, Fermented–Etymology of This Term and Its Cognates / 
Relatives in Various Languages 693, 1044, 1646, 2537

Tofu, Firm (Chinese-Style) 76, 303, 633, 985, 993, 1735, 2158, 
2820

Tofu, Five-Spice Pressed (Wu-hsiang Toufukan / Wuxiang 
Doufugan) 76, 1459

Tofu, Flavored, Seasoned, or Marinated, but not Baked, Broiled, 
Grilled, Braised, or Roasted. Including most Five-Spice Pressed 
Tofu (wu-hsiang toufukan / wuxiang doufugan) 76, 1459

Tofu, Fried (Especially Deep-Fried Tofu Pouches, Puffs, Cutlets, or 
Burgers; Agé or Aburagé, Aburaagé, Usu-agé, Atsu-agé or Nama-
agé, Ganmodoki or Ganmo, Hiryôzu / Hiryozu) 76, 78, 218, 305, 
600, 709, 710, 729, 731, 1300, 1316, 1349, 1351, 1422, 1548, 1646, 
1755, 1802, 2034, 2186, 2679, 2819, 2820, 2866, 3204, 3306

Tofu, Fried or Deep-Fried–Etymology of This Term and Its 
Cognates / Relatives in Various Languages 709, 731, 1802, 3204

Tofu, Frozen, Dried-frozen, or Dried Whole (Not Powdered) 43, 
147, 168, 169, 172, 218, 219, 245, 246, 252, 253, 257, 276, 354, 
432, 472, 474, 477, 516, 532, 540, 567, 569, 588, 611, 623, 625, 
633, 643, 648, 699, 701, 709, 710, 729, 731, 791, 862, 863, 922, 
953, 954, 969, 1010, 1085, 1091, 1139, 1295, 1300, 1316, 1404, 
1408, 1421, 1429, 1548, 1599, 1646, 1735, 1755, 1758, 1802, 2158, 
2185, 2497, 2679, 2710, 2749

Tofu, Frozen or Dried-Frozen–Etymology of This Term and Its 
Cognates / Relatives in Various Languages 147, 172, 219, 253, 257, 
276, 432, 477, 516, 633, 709, 863, 922, 953, 1139, 1802, 2185

Tofu, Grilled, Braised, Broiled, or Roasted (Yaki-dôfu in Japanese). 
A Japanese-Style Commercial Product 213, 474, 882

Tofu, Grilled, Broiled, Braised, or Roasted–Etymology of This 
Term and Its Cognates / Relatives in Various Languages 474

Tofu, Homemade–How to Make at Home or on a Laboratory or 
Community Scale, by Hand 32, 320, 1316, 1494, 1668

Tofu in Second Generation Products, Documents About 1043

Tofu Industry and Market Statistics, Trends, and Analyses–By 
Geographical Region 1755

Tofu–Marketing of 2257, 2377

Tofu, Non-Soy Relatives (Such as Winged Bean Tofu or Peanut 
Tofu) 31, 32, 34, 294, 645, 1038, 1459

Tofu, Pressed, Chinese-Style (Toufukan / Doufugan / Dougan) 67, 
76, 470, 633, 741, 811, 1459, 1815, 2600, 2770, 2819, 2820, 2841

Tofu Production–How to Make Tofu on a Commercial Scale 78, 81

Tofu, Smoked 76, 900, 995, 996, 1043, 1067, 1081, 1300, 1393, 
1408, 1459, 1493, 1494, 1562, 1755, 1815, 2158, 2384, 2477, 2478, 
2710, 2770, 2810

Tofu, Smoked–Etymology of This Term and Its Cognates / 
Relatives in Various Languages 1459

Tolstoy, Leo (1828-1910). Vegetarian Pioneer in Russia. Also 
known as Count Lev Nikolayevich Tolstoy / Lyeff Nikolaevitch 
Tolstoi 967, 1583

Tomato ketchup. See Ketchup, Tomato (Tomato Ketchup, Western-
Style)

Touchi or tou ch’i. See Fermented Black Soybeans

Toxins and Toxicity in Foods and Feeds–Bongkrek Poisoning, 
Caused by Either Bongkrek Acid or Toxofl avin Produced in 
Some Coconut Tempeh by the Aerobic Bacteria Pseudomonas 
cocovenenans 518, 666, 705

Toxins and Toxicity in Foods and Feeds (General) 27, 31, 829, 830, 
863, 865, 894, 895, 896, 898, 903, 906, 908, 918, 925, 982, 1032, 
1129, 1361, 1374, 1451, 1679, 1680, 1687, 1689, 1736, 1926, 2004, 
2421, 2726, 2837, 3012

Toxins and Toxicity in Foods and Feeds–Microorganisms, 
Especially Bacteria (Such as Escherichia coli, Salmonella spp., 
Clostridium botulinum), that Cause Food Poisoning. See also: 
Afl atoxins (produced by molds) and Bongkrek Poisoning (produced 
in coconut by bacteria) 458, 2771, 3256, 3269

Toxins and Toxicity in Foods and Feeds–Trichloroethylene Solvent 
and the Duren / Dueren Disease or Poisoning of Cattle / Ruminants 
895, 1211, 1220, 1221, 1224, 1288, 1584, 1610, 1613, 1615, 1619, 
1621, 1626, 1628, 1629, 1630, 1631, 1639, 1642, 1657, 1660, 1661, 
1663, 1665, 1667, 1673, 1679, 1680, 1681, 1684, 1685, 1686, 1687, 
1703, 1730, 1731, 1734, 1736, 1740, 1745, 1746, 1747, 1748, 1749, 
1753, 1761, 1780, 1811, 1816, 1851, 1866, 1868, 1901, 1972, 1973, 
2067, 2138, 2208, 2578, 2789, 2961, 3210

Tractors 2346, 2532, 3063, 3112

Trade (International–Imports, Exports) of Soybeans, Soy Oil, and / 
or Soybean Meal. See also Trade–Tariffs and Duties 94, 163, 218, 
361, 389, 474, 578, 645, 681, 716, 717, 721, 729, 834, 838, 839, 
840, 841, 844, 845, 848, 855, 857, 862, 863, 864, 865, 866, 870, 
873, 874, 879, 880, 898, 900, 902, 905, 906, 907, 913, 915, 918, 
923, 931, 945, 946, 947, 954, 955, 956, 959, 973, 974, 978, 986, 
987, 989, 992, 995, 1023, 1030, 1033, 1042, 1044, 1074, 1076, 
1078, 1089, 1126, 1131, 1147, 1148, 1159, 1172, 1191, 1193, 1200, 
1201, 1202, 1224, 1226, 1228, 1229, 1230, 1231, 1240, 1255, 1290, 
1293, 1294, 1295, 1296, 1297, 1311, 1318, 1319, 1320, 1324, 1343, 
1348, 1362, 1393, 1429, 1440, 1445, 1447, 1471, 1476, 1484, 1493, 
1494, 1540, 1548, 1555, 1557, 1562, 1566, 1590, 1591, 1599, 1606, 
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1618, 1646, 1682, 1715, 1720, 1802, 1818, 1847, 1872, 1899, 1919, 
1920, 1921, 1970, 1982, 1988, 2005, 2052, 2070, 2094, 2103, 2114, 
2115, 2121, 2215, 2314, 2346, 2402, 2413, 2480, 2491, 2508, 2509, 
2510, 2519, 2568, 2571, 2615, 2651, 2672, 2675, 2679, 2680, 2682, 
2738, 2980, 2986, 3340

Trade of Soyfoods (Import and Export, not Including Soy Oil or 
Soybean Meal, but Including Lecithin and Margarine) or Soyfoods 
Manufacturing Equipment. See also: Soy Sauce–Imports, Exports. 
Miso–Imports, Exports 57, 67, 101, 122, 161, 346, 486, 515, 566, 
667, 693, 723, 733, 845, 862, 954, 956, 991, 1023, 1035, 1039, 
1139, 1227, 1563, 1606, 1988

Trade Policies (International) Concerning Soybeans, Soy Products, 
or Soyfoods–Tariffs, Duties, Embargoes, Moratoriums, and Other 
Trade Barriers or Subsidies 862, 864, 905, 946, 956, 989, 992, 
1159, 1193, 1226, 1295, 1343, 1557, 1988, 2094, 2103, 2114, 2346

Trade statistics, China. See China–Trade (Imports or Exports) of 
Soybeans, Soy Oil, and / or Soybean Meal–Statistics

Trade statistics, Japan. See Japan–Trade (Imports or Exports) of 
Soybeans, Soy Oil, and / or Soybean Meal–Statistics

Trade statistics, Manchuria. See Manchuria–Trade (Imports or 
Exports) of Soybeans, Soy Oil, and / or Soybean Meal–Statistics

Trade statistics, USA. See United States of America (USA)–Trade 
(Imports or Exports) of Soybeans, Soy Oil, and / or Soybean Meal–
Statistics

Trade statistics, Western Europe. See Europe, Western–Trade 
(Imports or Exports) of Soybeans, Soy Oil, and / or Soybean Meal–
Statistics

Trains, special. See Railroads / Railways and Special Trains and/or 
Exhibit Cars Used to Promote Soybeans and Soybean Production

Trans Fatty Acids 1484, 1616

Transcaucasia. See Asia, Transcaucasia (Presently Armenia, 
Azerbaijan, and Georgia)

Transportation of Soybeans or Soy Products to Market by Railroad 
/ Railway / Rail within a Particular Country or Region. See also 
Railroads / Railways and Special Trains Used to Promote Soybeans 
and Soybean Production 845, 956, 1172, 1393, 1482, 1599, 1646, 
2005, 2103, 3245, 3246

Transportation of Soybeans or Soy Products to Market by Roads or 
Highways Using Trucks, Carts, etc. within a Particular Country or 
Region 1562, 1646, 1720, 2346, 2581

Transportation of Soybeans or Soy Products to Market by Water 
(Rivers, Lakes) Using Junks, Barges, etc. within a Particular 
Country or Region 956, 1226, 1482, 1562, 2680

Trichloroethylene. See Solvents–Trichlorethylene, Toxins and 
Toxicity in Foods and Feeds–Trichloroethylene Solvent and the 
Duren / Dueren Disease

Tropical and Subtropical Countries, Soybean Production in (Mostly 
in the Third World / developing countries) 477, 478, 697, 1126, 
1240, 1394, 1732

Trucks or Carts used to transport soybeans. See Transportation of 
Soybeans or Soy Products to Market by Roads or Highways

Trypsin / Protease / Proteinase Growth Inhibitors 2692, 2968, 3013, 
3052, 3200, 3219, 3278, 3292, 3324

Turkey. See Asia, Middle East–Turkey

Turkey, meatless. See Meat Alternatives–Meatless Turkey

Turkeys Fed Soybeans, Soybean Forage, or Soybean Cake or Meal 
as Feed 696, 2568

Turkistan / Turkestan. See Asia, Central–Turkistan / Turkestan

T.W. Wood & Sons (Richmond, Virginia). Seedsmen since 1879 
1159, 2161

Umeboshi or ume-boshi (Japanese salt plums / pickled plums), 
Plum Products, and the Japanese Plum Tree (Prunus mumé) from 
whose fruit they are made 257, 272, 1549, 1802

Umeboshi (Salt Plums)–Etymology of This Term and Its Cognates / 
Relatives in Various Languages 257, 1802

Uncommon Fermented Soyfoods–Etymology of This Term and Its 
Cognates / Relatives in Various Languages 1037

Unfair Practices–Including Possible Deceptive / Misleading 
Labeling, Advertising, etc. See also: Adulteration 318, 528, 558, 
946, 1127

Unilever Corp., Lever Brothers Co., Unimills B.V. (Netherlands), 
and Margarine Union 939, 1033, 1115, 1147, 1148, 1423, 1429, 
2568, 2841, 2842

United Kingdom. See Europe, Western–United Kingdom

United Kingdom, health foods movement and industry. See Health 
Foods Movement and Industry in United Kingdom

United Nations (Including UNICEF, FAO, UNDP, UNESCO, and 
UNRRA) Work with Soy 3341

United States Department of Agriculture (USDA)–Agricultural 
Adjustment Administration (AAA, 1933-1942) and Agricultural 
Adjustment Agency (1942-1945) 2458, 2573

United States Department of Agriculture (USDA)–Agricultural 
Research Service (ARS, Established 1953). Including Agricultural 
Research Administration (1942-1953) 3104, 3128, 3188, 3189, 
3201, 3303

United States Department of Agriculture (USDA)–Arlington 
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Experimental Farm at Arlington, Virginia (1900-1942) 854, 988, 
1141, 1226, 1328, 1500, 1562, 1566, 2271, 2633, 2818, 2888, 3060

United States Department of Agriculture (USDA)–Bureau of 
Agricultural and Industrial Chemistry (1943-1953). Including 
Bureau of Agricultural Chemistry and Engineering (1938-1943), 
Bureau of Chemistry and Soils (1927-1938), and Bureau of 
Chemistry (1901-1927). Transferred to the Agricultural Research 
Service (ARS) in 1953 872, 932, 1026, 1139, 1153, 1168, 1309, 
1368, 1373, 1387, 1425, 1444, 1456, 1475, 1498, 1499, 1500, 1527, 
1563, 1571, 1575, 1582, 1614, 1634, 1668, 1879, 2132, 2142, 2143, 
2271, 2310, 2372, 2431, 2475, 2528, 2529, 2568, 2633, 2700, 2709, 
2869, 2906, 3003, 3021, 3024, 3027, 3061, 3287

United States Department of Agriculture (USDA)–Bureau of 
Agricultural Economics (1922-1953). Including Bureau of Markets 
and Crop Estimates (1921-1922), Bureau of Markets (1913-1921), 
and Offi ce of Farm Management and Farm Economics (1905-1922). 
Transferred in 1953 to USDA’s Economic Research Service 1690, 
2064

United States Department of Agriculture (USDA)–Bureau of 
Human Nutrition and Home Economics (1943-1953). Including 
Bureau of Home Economics (1923-1943), Offi ce of Home 
Economics (1915-1923), and Nutrition and Home Economics Work 
in the Offi ce of Experiment Stations (1894-1915). Transferred to the 
Agricultural Research Service in 1953 567, 569, 611, 625, 775, 922, 
1324, 1335, 1385, 1414, 1449, 1553, 1554, 1803, 1991, 2034, 2112, 
2171, 2344, 2395, 2592, 2818, 2843, 2906, 2948, 2971, 3002, 3027, 
3043, 3049, 3190, 3337

United States Department of Agriculture (USDA)–Bureau of 
Plant Industry, Soils, and Agricultural Engineering (1943-1953). 
Including Bureau of Plant Industry (1901-1943), Offi ce of Plant 
Industry (1900-1901), and Division of Agrostology (1895-1901). 
Transferred to Agricultural Research Service in 1953 564, 581, 599, 
653, 706, 792, 820, 842, 854, 911, 988, 1107, 1141, 1157, 1226, 
1227, 1259, 1264, 1328, 1352, 1376, 1487, 1500, 1548, 1555, 1556, 
1557, 1558, 1559, 1560, 1561, 1562, 1563, 1564, 1565, 1566, 1567, 
1568, 1569, 1597, 1624, 1719, 1824, 1970, 2072, 2146, 2148, 2193, 
2215, 2265, 2278, 2365, 2370, 2394, 2444, 2455, 2456, 2474, 2568, 
2633, 2651, 2734, 2888, 2942, 2948, 3003, 3015, 3041, 3049, 3128, 
3133, 3144

United States Department of Agriculture (USDA; Including Federal 
Grain Inspection Service [FGIS], and War Food Administration 
[WFA]). See also: Agricultural Marketing Service, Agricultural 
Research Service (ARS), Bureau of Plant Industry, Economic 
Research Service, Food and Nutrition Service, Foreign Agricultural 
Service, and Section of Foreign Seed and Plant Introduction 242, 
432, 446, 495, 560, 580, 585, 627, 653, 685, 694, 738, 757, 770, 
787, 800, 824, 852, 881, 887, 910, 1006, 1067, 1107, 1171, 1189, 
1192, 1196, 1246, 1250, 1255, 1256, 1257, 1266, 1268, 1275, 1287, 
1320, 1332, 1341, 1351, 1366, 1388, 1405, 1420, 1439, 1480, 1501, 
1506, 1512, 1596, 1598, 1617, 1632, 1669, 1705, 1706, 1751, 1758, 
1805, 1847, 1925, 1930, 1964, 2014, 2027, 2035, 2068, 2080, 2148, 
2532, 2568, 2584, 2598, 2625, 2633, 2638, 2642, 2651, 2674, 2690, 
2733, 2841, 2842, 3039, 3040, 3059, 3074, 3133, 3245, 3246, 3249, 
3332

United States Department of Agriculture (USDA)–Offi ce of 
Experiment Stations (1888-1955). Transferred to the Cooperative 
State Experiment Station Service in 1961 451, 490, 501, 504, 567, 
600, 611, 625, 648, 687, 729, 730, 731, 732, 733, 734, 922, 1155, 
1213, 1549, 2633, 2964

United States Department of Agriculture (USDA)–Patent Offi ce and 
Commissioner of Patents, Agriculture (Forerunners of USDA) 250, 
2633

United States Department of Agriculture (USDA)–Section of 
Foreign Seed and Plant Introduction (Established 1898 within the 
USDA with David Fairchild in Charge). Transferred to Bureau 
of Plant Industry (1 July 1901). Later Referred to as the Offi ce of 
Foreign Seed and Plant Introduction and then the Offi ce of Foreign 
Plant Introduction 602, 835, 854, 988, 1168, 1226, 1562, 1569, 
1824, 1951

United States Department of Agriculture (USDA)–War Food 
Administration (WFA), Including the Food Production and 
Distribution Administration 3105, 3128, 3129, 3130, 3138, 3144, 
3212, 3238, 3253

United States of America–Activities and Infl uence Overseas / 
Abroad 195, 571, 853, 989, 1098, 1115, 1439, 1813, 1824, 1982, 
2001, 2132, 2146, 2161, 2413, 2486, 2568, 2856, 2870, 2888, 3097

United States of America–Soybean Production, Area and Stocks–
Statistics, Trends, and Analyses 1202, 1552, 1566, 1590, 1591, 
1599, 1808, 1899, 1920, 1932, 2094, 2114, 2115, 2534, 2593, 2674, 
2679, 2928, 3041, 3133, 3332

United States of America (USA) 50, 56, 57, 65, 67, 72, 127, 144, 
154, 158, 164, 194, 197, 202, 206, 210, 211, 212, 214, 215, 221, 
222, 236, 237, 238, 239, 240, 241, 242, 250, 274, 275, 276, 278, 
284, 285, 290, 304, 309, 319, 325, 329, 333, 334, 338, 347, 351, 
356, 364, 365, 366, 367, 368, 370, 371, 372, 374, 375, 376, 377, 
381, 384, 386, 390, 394, 395, 396, 401, 405, 406, 407, 408, 424, 
425, 428, 431, 432, 436, 437, 438, 439, 440, 441, 442, 444, 445, 
446, 447, 448, 449, 451, 454, 464, 466, 471, 473, 474, 480, 481, 
482, 483, 484, 486, 487, 488, 490, 492, 495, 500, 501, 502, 504, 
505, 506, 510, 511, 512, 513, 514, 517, 522, 524, 528, 529, 530, 
534, 535, 539, 540, 542, 543, 544, 545, 548, 549, 550, 557, 558, 
559, 560, 562, 564, 567, 569, 570, 574, 575, 577, 579, 580, 581, 
583, 584, 585, 586, 589, 590, 591, 595, 596, 597, 598, 599, 600, 
602, 604, 606, 609, 610, 611, 614, 623, 624, 625, 627, 631, 632, 
638, 640, 641, 646, 647, 648, 651, 655, 656, 658, 661, 663, 664, 
665, 668, 671, 674, 676, 678, 685, 686, 687, 689, 694, 695, 696, 
700, 704, 706, 708, 711, 713, 715, 718, 724, 725, 733, 734, 736, 
737, 738, 740, 743, 751, 757, 759, 760, 761, 762, 764, 766, 767, 
770, 774, 779, 783, 785, 787, 789, 792, 794, 796, 797, 800, 802, 
803, 805, 815, 816, 818, 824, 827, 835, 842, 847, 852, 854, 855, 
856, 862, 866, 869, 871, 872, 877, 879, 881, 888, 892, 893, 905, 
907, 910, 911, 912, 915, 919, 920, 922, 926, 930, 933, 935, 938, 
952, 954, 956, 960, 967, 968, 976, 980, 987, 988, 991, 1005, 1006, 
1009, 1013, 1020, 1021, 1022, 1023, 1026, 1032, 1040, 1042, 1046, 
1051, 1052, 1054, 1056, 1061, 1067, 1074, 1075, 1076, 1083, 1085, 
1095, 1099, 1107, 1108, 1110, 1113, 1114, 1117, 1122, 1127, 1130, 
1131, 1132, 1133, 1135, 1139, 1140, 1141, 1142, 1147, 1153, 1154, 
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1155, 1156, 1157, 1158, 1159, 1160, 1165, 1166, 1168, 1169, 1171, 
1172, 1175, 1176, 1177, 1178, 1181, 1182, 1183, 1186, 1189, 1190, 
1191, 1192, 1198, 1199, 1201, 1202, 1203, 1204, 1208, 1209, 1210, 
1212, 1213, 1214, 1215, 1216, 1219, 1223, 1225, 1226, 1227, 1229, 
1230, 1231, 1232, 1238, 1240, 1243, 1244, 1245, 1246, 1247, 1248, 
1249, 1250, 1252, 1254, 1255, 1256, 1257, 1258, 1262, 1264, 1265, 
1266, 1268, 1269, 1270, 1271, 1272, 1273, 1274, 1275, 1276, 1277, 
1278, 1279, 1280, 1281, 1282, 1283, 1284, 1286, 1287, 1291, 1298, 
1299, 1300, 1304, 1305, 1306, 1307, 1309, 1311, 1312, 1313, 1314, 
1315, 1316, 1317, 1319, 1320, 1321, 1322, 1324, 1325, 1327, 1328, 
1329, 1330, 1331, 1332, 1333, 1335, 1336, 1337, 1338, 1340, 1341, 
1343, 1349, 1350, 1351, 1352, 1353, 1354, 1355, 1357, 1360, 1364, 
1366, 1368, 1369, 1370, 1372, 1373, 1375, 1376, 1377, 1378, 1379, 
1380, 1381, 1382, 1383, 1385, 1386, 1387, 1388, 1389, 1390, 1391, 
1392, 1393, 1395, 1396, 1397, 1399, 1401, 1402, 1403, 1405, 1409, 
1410, 1411, 1412, 1414, 1416, 1419, 1420, 1423, 1424, 1425, 1430, 
1442, 1443, 1444, 1449, 1450, 1452, 1453, 1456, 1458, 1460, 1461, 
1462, 1463, 1466, 1467, 1468, 1469, 1470, 1472, 1474, 1475, 1478, 
1480, 1481, 1485, 1486, 1487, 1488, 1489, 1490, 1493, 1494, 1496, 
1498, 1499, 1500, 1501, 1505, 1506, 1512, 1513, 1514, 1515, 1517, 
1518, 1519, 1522, 1523, 1524, 1526, 1527, 1528, 1529, 1531, 1533, 
1535, 1539, 1540, 1541, 1542, 1546, 1547, 1548, 1551, 1552, 1553, 
1554, 1556, 1558, 1562, 1563, 1564, 1565, 1567, 1568, 1569, 1571, 
1573, 1575, 1582, 1583, 1585, 1590, 1591, 1595, 1596, 1597, 1598, 
1599, 1600, 1602, 1609, 1614, 1616, 1617, 1618, 1622, 1623, 1624, 
1625, 1632, 1633, 1634, 1636, 1641, 1645, 1646, 1647, 1648, 1649, 
1650, 1651, 1652, 1653, 1654, 1656, 1658, 1659, 1662, 1666, 1668, 
1669, 1672, 1674, 1682, 1683, 1690, 1691, 1693, 1698, 1701, 1705, 
1706, 1707, 1708, 1714, 1716, 1719, 1720, 1723, 1742, 1743, 1744, 
1751, 1754, 1755, 1758, 1760, 1763, 1765, 1767, 1781, 1786, 1787, 
1792, 1796, 1797, 1800, 1803, 1804, 1805, 1807, 1808, 1812, 1817, 
1818, 1822, 1825, 1829, 1836, 1840, 1845, 1846, 1847, 1855, 1859, 
1860, 1863, 1873, 1874, 1875, 1876, 1879, 1881, 1883, 1884, 1892, 
1893, 1894, 1895, 1896, 1897, 1898, 1899, 1904, 1905, 1908, 1919, 
1920, 1921, 1922, 1923, 1925, 1926, 1927, 1928, 1929, 1930, 1936, 
1939, 1940, 1942, 1950, 1951, 1952, 1954, 1956, 1960, 1964, 1970, 
1979, 1991, 1992, 1994, 1997, 1998, 2002, 2003, 2004, 2005, 2009, 
2014, 2017, 2019, 2021, 2022, 2023, 2026, 2027, 2028, 2031, 2034, 
2035, 2037, 2049, 2053, 2057, 2058, 2063, 2064, 2065, 2067, 2068, 
2071, 2075, 2080, 2083, 2088, 2094, 2095, 2096, 2098, 2100, 2101, 
2103, 2104, 2106, 2108, 2109, 2111, 2112, 2114, 2115, 2127, 2129, 
2131, 2132, 2133, 2134, 2136, 2140, 2142, 2143, 2145, 2146, 2147, 
2148, 2149, 2153, 2156, 2157, 2160, 2162, 2163, 2165, 2166, 2168, 
2169, 2170, 2171, 2175, 2177, 2179, 2186, 2190, 2193, 2198, 2206, 
2209, 2211, 2212, 2213, 2215, 2221, 2223, 2227, 2228, 2230, 2231, 
2232, 2233, 2234, 2235, 2236, 2238, 2241, 2243, 2245, 2246, 2247, 
2257, 2258, 2259, 2260, 2261, 2264, 2265, 2266, 2271, 2272, 2273, 
2282, 2283, 2284, 2285, 2288, 2290, 2291, 2306, 2308, 2310, 2314, 
2318, 2319, 2320, 2321, 2322, 2323, 2324, 2331, 2332, 2334, 2335, 
2337, 2338, 2339, 2343, 2344, 2346, 2347, 2349, 2352, 2353, 2354, 
2355, 2357, 2358, 2360, 2362, 2363, 2364, 2365, 2366, 2367, 2368, 
2369, 2370, 2372, 2374, 2375, 2377, 2378, 2379, 2380, 2381, 2386, 
2387, 2389, 2394, 2395, 2396, 2397, 2398, 2401, 2408, 2412, 2414, 
2416, 2417, 2419, 2421, 2428, 2429, 2430, 2431, 2435, 2436, 2437, 
2439, 2440, 2441, 2442, 2443, 2444, 2447, 2448, 2450, 2451, 2452, 
2453, 2455, 2456, 2458, 2459, 2461, 2462, 2464, 2467, 2468, 2470, 
2471, 2472, 2473, 2474, 2475, 2476, 2477, 2478, 2479, 2480, 2481, 
2483, 2485, 2487, 2488, 2489, 2491, 2492, 2498, 2500, 2501, 2504, 
2505, 2506, 2507, 2511, 2513, 2514, 2516, 2517, 2518, 2519, 2520, 
2522, 2523, 2524, 2525, 2526, 2527, 2528, 2529, 2530, 2531, 2532, 

2533, 2534, 2535, 2536, 2538, 2541, 2542, 2543, 2544, 2547, 2548, 
2550, 2552, 2556, 2558, 2562, 2565, 2566, 2567, 2568, 2571, 2573, 
2577, 2578, 2579, 2581, 2582, 2584, 2585, 2588, 2589, 2590, 2591, 
2592, 2593, 2594, 2595, 2596, 2597, 2598, 2599, 2602, 2607, 2610, 
2611, 2612, 2615, 2616, 2617, 2618, 2619, 2621, 2623, 2624, 2625, 
2626, 2627, 2628, 2629, 2630, 2631, 2632, 2633, 2634, 2636, 2637, 
2638, 2639, 2640, 2642, 2643, 2651, 2653, 2656, 2657, 2658, 2659, 
2660, 2662, 2663, 2664, 2670, 2673, 2674, 2677, 2678, 2679, 2680, 
2682, 2683, 2685, 2687, 2688, 2689, 2690, 2692, 2694, 2695, 2696, 
2698, 2699, 2700, 2701, 2704, 2705, 2706, 2709, 2710, 2711, 2712, 
2713, 2714, 2715, 2717, 2721, 2723, 2724, 2725, 2726, 2727, 2730, 
2732, 2733, 2734, 2735, 2736, 2739, 2740, 2741, 2742, 2743, 2745, 
2746, 2747, 2748, 2750, 2753, 2754, 2756, 2759, 2768, 2769, 2770, 
2772, 2773, 2774, 2778, 2780, 2781, 2783, 2784, 2787, 2789, 2790, 
2792, 2793, 2794, 2796, 2797, 2800, 2801, 2802, 2803, 2804, 2806, 
2807, 2808, 2809, 2810, 2811, 2812, 2813, 2814, 2815, 2816, 2817, 
2818, 2826, 2833, 2834, 2837, 2838, 2839, 2840, 2841, 2842, 2843, 
2844, 2845, 2847, 2850, 2851, 2852, 2853, 2854, 2855, 2857, 2858, 
2861, 2862, 2863, 2864, 2865, 2866, 2868, 2869, 2871, 2872, 2873, 
2874, 2875, 2877, 2878, 2879, 2880, 2881, 2882, 2884, 2885, 2886, 
2887, 2888, 2889, 2890, 2891, 2893, 2895, 2896, 2897, 2898, 2899, 
2901, 2902, 2903, 2904, 2905, 2906, 2907, 2908, 2912, 2913, 2919, 
2921, 2922, 2923, 2924, 2925, 2927, 2928, 2929, 2930, 2931, 2934, 
2935, 2936, 2938, 2939, 2940, 2941, 2942, 2943, 2944, 2946, 2947, 
2948, 2949, 2950, 2952, 2954, 2956, 2957, 2958, 2959, 2960, 2961, 
2962, 2964, 2966, 2968, 2969, 2970, 2971, 2972, 2974, 2977, 2978, 
2981, 2982, 2984, 2985, 2990, 2993, 2995, 2996, 2997, 2998, 2999, 
3000, 3001, 3002, 3003, 3004, 3006, 3010, 3011, 3013, 3014, 3015, 
3021, 3023, 3024, 3025, 3026, 3027, 3028, 3030, 3031, 3036, 3037, 
3038, 3039, 3040, 3041, 3042, 3043, 3045, 3046, 3047, 3049, 3050, 
3051, 3052, 3054, 3055, 3056, 3058, 3059, 3060, 3061, 3063, 3065, 
3066, 3067, 3068, 3069, 3070, 3071, 3073, 3074, 3075, 3076, 3077, 
3078, 3079, 3080, 3081, 3083, 3084, 3085, 3086, 3087, 3088, 3089, 
3090, 3091, 3092, 3093, 3095, 3096, 3098, 3099, 3100, 3102, 3103, 
3104, 3105, 3106, 3107, 3108, 3109, 3110, 3111, 3112, 3113, 3114, 
3115, 3116, 3117, 3118, 3119, 3120, 3121, 3122, 3124, 3126, 3127, 
3128, 3129, 3130, 3131, 3132, 3133, 3135, 3136, 3137, 3138, 3140, 
3141, 3142, 3143, 3144, 3147, 3148, 3149, 3150, 3151, 3153, 3154, 
3156, 3157, 3161, 3162, 3163, 3164, 3165, 3166, 3168, 3169, 3171, 
3172, 3173, 3174, 3175, 3176, 3177, 3178, 3179, 3180, 3181, 3182, 
3185, 3186, 3188, 3189, 3190, 3191, 3192, 3193, 3194, 3195, 3196, 
3197, 3198, 3199, 3200, 3201, 3202, 3203, 3204, 3210, 3211, 3212, 
3213, 3214, 3215, 3216, 3217, 3219, 3220, 3221, 3222, 3223, 3224, 
3226, 3228, 3229, 3231, 3232, 3234, 3235, 3236, 3237, 3238, 3239, 
3240, 3241, 3243, 3244, 3245, 3246, 3248, 3249, 3250, 3251, 3252, 
3253, 3255, 3256, 3258, 3259, 3263, 3265, 3266, 3267, 3270, 3271, 
3272, 3273, 3274, 3276, 3277, 3278, 3279, 3280, 3281, 3282, 3283, 
3284, 3285, 3286, 3287, 3288, 3289, 3290, 3292, 3293, 3294, 3295, 
3296, 3297, 3298, 3300, 3301, 3302, 3303, 3304, 3305, 3306, 3307, 
3308, 3309, 3310, 3311, 3312, 3313, 3314, 3315, 3316, 3317, 3318, 
3319, 3320, 3321, 3322, 3324, 3325, 3326, 3327, 3328, 3329, 3330, 
3331, 3332, 3333, 3334, 3335, 3336, 3337, 3338, 3340, 3342, 3343

United States of America (USA)–Trade (Imports or Exports) of 
Soybeans, Soy Oil, and / or Soybean Meal–Statistics. See also 
Trade (International) 1229, 1230, 1231

United States–States–Alabama 653, 1141, 1226, 1341, 1566, 1765, 
2633, 2807, 2855, 2921, 2998, 3002, 3089, 3119, 3234, 3325
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United States–States–Alaska 2114

United States–States–Arizona 3277

United States–States–Arkansas 706, 1212, 1927, 2193, 2272, 3027, 
3315

United States–States–California 210, 211, 212, 238, 250, 557, 600, 
625, 648, 706, 787, 800, 1052, 1191, 1229, 1230, 1231, 1485, 1583, 
1623, 1651, 1658, 1659, 1668, 1701, 1723, 1760, 1797, 1836, 1845, 
1846, 1863, 1892, 1893, 1894, 1895, 1896, 1897, 1898, 1908, 1929, 
1936, 1979, 2002, 2019, 2027, 2028, 2058, 2071, 2106, 2127, 2136, 
2206, 2209, 2236, 2246, 2257, 2258, 2259, 2260, 2261, 2264, 2273, 
2288, 2353, 2358, 2377, 2378, 2379, 2380, 2412, 2421, 2430, 2452, 
2453, 2487, 2517, 2527, 2532, 2533, 2565, 2566, 2577, 2579, 2581, 
2585, 2590, 2633, 2637, 2643, 2653, 2657, 2658, 2659, 2670, 2690, 
2701, 2704, 2705, 2721, 2723, 2724, 2725, 2772, 2796, 2803, 2842, 
2866, 2871, 2874, 2877, 2878, 2879, 2880, 2912, 2913, 2919, 2930, 
2935, 2977, 2996, 3001, 3015, 3023, 3031, 3042, 3045, 3056, 3058, 
3059, 3067, 3093, 3099, 3102, 3110, 3114, 3119, 3181, 3186, 3193, 
3197, 3229, 3235, 3243, 3246, 3263, 3288, 3290, 3308, 3319, 3337, 
3338

United States–States–Colorado 250, 872, 1026, 1153, 1304, 1444, 
2619, 2633, 2787, 2939, 2960

United States–States–Connecticut 372, 381, 425, 431, 436, 437, 
451, 490, 504, 505, 506, 528, 530, 558, 559, 575, 586, 595, 606, 
614, 631, 632, 638, 647, 651, 656, 661, 668, 706, 718, 759, 770, 
774, 783, 792, 803, 976, 1113, 1127, 1135, 1156, 1158, 1160, 1177, 
1189, 1190, 1204, 1210, 1212, 1219, 1238, 1248, 1268, 1279, 1280, 
1298, 1313, 1336, 1338, 1444, 1539, 1566, 1591, 1596, 1598, 1602, 
1647, 1800, 1813, 1836, 1881, 1939, 2568, 2599, 2633, 2721, 2783, 
2812, 2882, 2964, 3036, 3091, 3103, 3109, 3282, 3283

United States–States–Delaware 671, 674, 892, 1076, 1113, 1226, 
1566, 2031, 2145, 2166, 2212, 2272, 2323, 2364, 2442, 2507, 2643, 
2710, 2736, 2773, 2803, 3015, 3195

United States–States–District of Columbia (Washington, DC) 488, 
501, 567, 581, 599, 602, 611, 625, 689, 757, 770, 824, 842, 854, 
911, 988, 1141, 1157, 1168, 1178, 1226, 1227, 1266, 1287, 1328, 
1351, 1352, 1368, 1373, 1376, 1387, 1412, 1420, 1430, 1449, 1456, 
1480, 1500, 1548, 1554, 1555, 1556, 1557, 1558, 1559, 1560, 1561, 
1563, 1564, 1565, 1567, 1568, 1569, 1624, 1634, 1647, 1691, 1705, 
1706, 1824, 1836, 2077, 2165, 2171, 2215, 2223, 2284, 2365, 2421, 
2455, 2456, 2458, 2474, 2568, 2584, 2625, 2651, 2670, 2700, 2837, 
2841, 2843, 2858, 2888, 2928, 2977, 3015, 3021, 3024, 3027, 3043, 
3049, 3093, 3104, 3105, 3127, 3128, 3144, 3189, 3190, 3199, 3201, 
3249, 3250, 3251, 3253, 3274

United States–States–Florida 1812, 2035, 2241, 2243, 2324, 2444, 
2448, 2455, 2516, 2536, 2582, 2588, 2589, 2607, 2611, 2619, 2636, 
2642, 2806, 2919

United States–States–Georgia 50, 164, 424, 441, 501, 543, 580, 
612, 706, 938, 1254, 1257, 1566, 1649, 2001, 2568, 2690, 2842, 
2922

United States–States–Hawaii 696, 706, 862, 863, 892, 1067, 1226, 

1548, 1632, 1904, 2114, 2186, 2245, 2265, 2888, 3126, 3306, 3328, 
3337

United States–States–Idaho 1817

United States–States–Illinois 221, 237, 319, 474, 482, 514, 539, 
557, 564, 570, 583, 604, 610, 646, 647, 663, 706, 842, 869, 892, 
910, 1022, 1083, 1122, 1130, 1140, 1156, 1183, 1213, 1216, 1223, 
1225, 1226, 1229, 1230, 1231, 1252, 1275, 1276, 1314, 1321, 1351, 
1444, 1452, 1458, 1474, 1481, 1500, 1519, 1526, 1542, 1548, 1551, 
1566, 1573, 1596, 1598, 1622, 1624, 1632, 1633, 1636, 1654, 1666, 
1669, 1672, 1683, 1716, 1767, 1786, 1808, 1824, 1829, 1846, 1847, 
1899, 1922, 1928, 1930, 1936, 1952, 2027, 2049, 2063, 2064, 2067, 
2094, 2101, 2108, 2114, 2115, 2129, 2153, 2157, 2163, 2235, 2238, 
2319, 2331, 2360, 2366, 2374, 2375, 2396, 2401, 2451, 2475, 2476, 
2477, 2478, 2479, 2481, 2483, 2488, 2491, 2505, 2508, 2510, 2513, 
2519, 2528, 2529, 2531, 2532, 2534, 2535, 2552, 2567, 2568, 2573, 
2593, 2616, 2625, 2627, 2629, 2633, 2638, 2640, 2656, 2677, 2678, 
2682, 2688, 2689, 2692, 2694, 2699, 2706, 2714, 2727, 2733, 2734, 
2739, 2740, 2741, 2747, 2753, 2754, 2778, 2792, 2803, 2813, 2817, 
2842, 2844, 2868, 2869, 2875, 2881, 2885, 2887, 2888, 2893, 2895, 
2898, 2899, 2923, 2925, 2927, 2931, 2938, 2941, 2952, 2956, 2958, 
2961, 2964, 2966, 2982, 2997, 3001, 3015, 3027, 3028, 3061, 3063, 
3084, 3105, 3112, 3129, 3135, 3150, 3172, 3174, 3177, 3180, 3192, 
3195, 3196, 3210, 3214, 3221, 3222, 3237, 3245, 3246, 3255, 3256, 
3265, 3267, 3280, 3287, 3289, 3312, 3315, 3317, 3318, 3320, 3331, 
3334, 3337

United States–States–Indiana 222, 492, 624, 640, 706, 762, 842, 
892, 911, 1141, 1213, 1216, 1226, 1275, 1376, 1411, 1499, 1506, 
1517, 1518, 1519, 1524, 1541, 1566, 1624, 1656, 1662, 1669, 1875, 
1876, 1899, 2019, 2065, 2101, 2114, 2115, 2198, 2306, 2335, 2352, 
2389, 2398, 2459, 2468, 2478, 2529, 2568, 2591, 2623, 2627, 2630, 
2633, 2638, 2656, 2683, 2714, 2726, 2740, 2747, 2869, 2888, 2891, 
2941, 2985, 3015, 3021, 3027, 3030, 3128, 3129, 3166, 3178, 3203, 
3219, 3246, 3278, 3279, 3337

United States–States–Introduction of Soybeans to. Earliest 
document seen concerning soybeans in a certain U.S. state 57, 144, 
473, 492, 500, 517, 604

United States–States–Introduction of Soybeans to. Earliest 
document seen concerning soybeans or soyfoods in connection with 
(but not yet in) a certain U.S. state 504, 706

United States–States–Introduction of Soybeans to. Earliest 
document seen concerning the cultivation of soybeans in a certain 
U.S. state 57, 144, 211, 242, 473, 492, 500, 517, 604, 706

United States–States–Introduction of Soybeans to. This document 
contains the earliest date seen for soybeans in a certain U.S. state 
144, 446, 473, 492, 500, 517, 604

United States–States–Introduction of Soybeans to. This document 
contains the earliest date seen for the cultivation of soybeans in a 
certain U.S. state 144, 211, 473, 492, 500, 517, 604, 706

United States–States–Iowa 275, 276, 502, 517, 1032, 1552, 1566, 
1569, 1669, 2057, 2101, 2115, 2134, 2175, 2272, 2308, 2462, 2498, 
2520, 2529, 2532, 2633, 2638, 2712, 2747, 2802, 2843, 2844, 2869, 
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2888, 2941, 3013, 3015, 3027, 3030, 3246, 3315, 3337

United States–States–Kansas 374, 375, 386, 428, 442, 444, 446, 
447, 448, 473, 501, 502, 510, 517, 540, 581, 584, 589, 591, 595, 
599, 604, 624, 638, 641, 696, 706, 740, 892, 952, 1113, 1139, 1219, 
1320, 1340, 1412, 1514, 1546, 1548, 2053, 2233, 2236, 2529, 2541, 
2631, 2633, 2869, 3246, 3330

United States–States–Kentucky 655, 689, 706, 842, 854, 1110, 
1113, 1169, 1226, 1275, 1529, 1546, 1566, 1650, 2088, 2115, 2633, 
2714, 2942, 3246

United States–States–Louisiana 424, 449, 956, 2115, 2633, 3217, 
3245, 3246, 3284, 3332

United States–States–Maine 65, 695, 706, 770, 1132, 2504, 2633, 
3132

United States–States–Maryland 211, 351, 356, 370, 376, 390, 557, 
706, 818, 827, 835, 842, 920, 952, 1005, 1009, 1046, 1122, 1176, 
1199, 1249, 1275, 1340, 1354, 1402, 1461, 1462, 1463, 2115, 2355, 
2568, 2633, 2837, 2838, 2845, 2948, 2970, 3006, 3015, 3039, 3074, 
3113, 3129, 3164, 3220, 3271, 3297, 3298, 3316

United States–States–Massachusetts 65, 194, 250, 329, 364, 365, 
366, 371, 396, 405, 406, 407, 408, 424, 438, 442, 449, 454, 464, 
466, 473, 481, 482, 483, 484, 486, 500, 501, 510, 511, 512, 513, 
514, 524, 534, 535, 545, 548, 557, 562, 564, 584, 585, 597, 638, 
664, 686, 696, 706, 708, 724, 751, 759, 760, 794, 815, 816, 842, 
872, 892, 952, 1020, 1026, 1113, 1127, 1141, 1153, 1156, 1229, 
1230, 1231, 1238, 1286, 1298, 1314, 1316, 1396, 1444, 1535, 1548, 
1566, 1591, 1708, 1763, 1873, 2003, 2004, 2568, 2633, 3015, 3077, 
3182

United States–States–Michigan 542, 557, 658, 696, 706, 713, 715, 
757, 759, 792, 871, 1127, 1156, 1209, 1238, 1271, 1272, 1299, 
1312, 1369, 1370, 1378, 1379, 1382, 1383, 1386, 1388, 1389, 1395, 
1397, 1403, 1443, 1486, 1487, 1488, 1489, 1490, 1566, 1595, 1596, 
1597, 1598, 1623, 1641, 1645, 1651, 1754, 1781, 1787, 1805, 1807, 
1817, 1855, 1928, 1951, 1964, 1997, 1998, 2023, 2101, 2133, 2147, 
2149, 2156, 2212, 2213, 2230, 2231, 2232, 2234, 2283, 2290, 2323, 
2352, 2354, 2363, 2370, 2394, 2412, 2414, 2429, 2430, 2435, 2436, 
2439, 2440, 2447, 2448, 2450, 2455, 2464, 2474, 2500, 2506, 2511, 
2514, 2522, 2523, 2526, 2529, 2534, 2536, 2538, 2544, 2547, 2548, 
2550, 2568, 2582, 2584, 2588, 2593, 2599, 2602, 2607, 2611, 2617, 
2618, 2619, 2626, 2627, 2633, 2634, 2636, 2642, 2663, 2687, 2696, 
2712, 2713, 2717, 2730, 2769, 2778, 2781, 2784, 2801, 2804, 2810, 
2843, 2844, 2852, 2854, 2879, 2886, 2903, 2966, 3015, 3050, 3051, 
3098, 3149, 3169, 3211, 3239, 3245, 3246, 3309, 3325

United States–States–Minnesota 604, 706, 761, 842, 1526, 1859, 
2115, 2633, 2662, 2943, 3014, 3015, 3046, 3065, 3095, 3129, 3131, 
3140, 3153, 3166, 3214, 3228, 3265, 3296, 3327

United States–States–Mississippi 706, 892, 1046, 1172, 1226, 1269, 
1328, 1566, 2633, 3107

United States–States–Missouri 471, 473, 492, 706, 856, 1226, 1566, 
2098, 2101, 2114, 2115, 2233, 2236, 2334, 2529, 2568, 2633, 2638, 
2639, 2739, 2869, 2875, 2942, 3015, 3083, 3107, 3246, 3266

United States–States–Nebraska 706, 1226, 1923, 1963, 2529, 2633, 
2843, 3054, 3142, 3200, 3305, 3324

United States–States–Nevada 250

United States–States–New Hampshire 194, 706, 1496, 2633, 2964

United States–States–New Jersey 144, 202, 215, 590, 706, 743, 
789, 967, 1113, 1142, 1198, 1204, 1245, 1333, 1364, 1401, 1414, 
1449, 1478, 1942, 1992, 2075, 2177, 2568, 2633, 2773, 2842, 2946, 
2947, 2999, 3015, 3038, 3213, 3279, 3281, 3292, 3295, 3301, 3314

United States–States–New York 67, 239, 241, 250, 274, 319, 329, 
334, 365, 386, 396, 439, 440, 444, 473, 483, 500, 512, 528, 558, 
597, 664, 676, 706, 711, 724, 736, 759, 764, 785, 792, 919, 930, 
952, 976, 1009, 1040, 1054, 1122, 1127, 1155, 1156, 1199, 1226, 
1229, 1230, 1231, 1238, 1248, 1266, 1275, 1309, 1311, 1314, 1317, 
1327, 1331, 1332, 1402, 1424, 1467, 1523, 1547, 1585, 1617, 1652, 
1674, 1698, 1742, 1743, 1758, 1899, 2022, 2068, 2083, 2104, 2114, 
2131, 2171, 2177, 2227, 2324, 2337, 2338, 2367, 2368, 2441, 2470, 
2472, 2473, 2480, 2501, 2504, 2530, 2542, 2543, 2568, 2596, 2599, 
2615, 2624, 2626, 2627, 2633, 2642, 2698, 2735, 2770, 2789, 2813, 
2814, 2815, 2837, 2857, 2861, 2862, 2893, 2901, 2929, 2936, 2940, 
2944, 2957, 2962, 2972, 2984, 2990, 2993, 2995, 3015, 3027, 3055, 
3070, 3071, 3073, 3078, 3081, 3086, 3090, 3092, 3106, 3108, 3110, 
3116, 3129, 3132, 3136, 3147, 3157, 3165, 3166, 3168, 3190, 3194, 
3202, 3226, 3232, 3236, 3240, 3259, 3273, 3274, 3276, 3279, 3286, 
3293, 3294, 3303, 3304, 3317, 3321, 3326, 3333, 3336

United States–States–North Carolina 154, 158, 214, 236, 237, 242, 
384, 444, 445, 480, 539, 543, 567, 611, 706, 842, 1022, 1040, 1141, 
1157, 1181, 1182, 1202, 1226, 1229, 1230, 1231, 1275, 1311, 1325, 
1328, 1335, 1372, 1385, 1548, 1562, 1566, 1847, 1899, 2114, 2115, 
2193, 2223, 2633, 2715, 2884, 3015, 3329

United States–States–North Dakota 625, 1212, 1381, 2529, 2904

United States–States–Ohio 239, 685, 706, 796, 815, 816, 835, 856, 
881, 893, 912, 1056, 1075, 1095, 1114, 1117, 1133, 1141, 1165, 
1212, 1226, 1246, 1250, 1255, 1262, 1274, 1322, 1381, 1399, 1419, 
1472, 1513, 1528, 1540, 1566, 1616, 1669, 1899, 1928, 1940, 1960, 
1994, 2022, 2026, 2112, 2115, 2318, 2321, 2339, 2369, 2397, 2437, 
2443, 2471, 2500, 2505, 2529, 2556, 2562, 2568, 2594, 2627, 2633, 
2638, 2732, 2747, 2793, 2853, 2863, 2888, 2889, 2895, 2896, 2897, 
2898, 2907, 2908, 2924, 2942, 2966, 3000, 3015, 3027, 3055, 3068, 
3069, 3129, 3166, 3171, 3176, 3243, 3249, 3250, 3251, 3252, 3279, 
3315, 3322

United States–States–Oklahoma 706, 764, 1226, 1505, 1796, 2428, 
2740, 3086, 3322

United States–States–Oregon 706, 2844

United States–States–Pennsylvania 154, 164, 197, 453, 557, 596, 
678, 706, 724, 805, 869, 980, 1021, 1083, 1154, 1156, 1166, 1199, 
1214, 1215, 1229, 1230, 1231, 1238, 1265, 1268, 1273, 1300, 1409, 
1566, 1693, 1926, 1956, 2228, 2290, 2323, 2568, 2633, 2673, 2773, 
2837, 2865, 2890, 3001, 3015, 3129, 3224
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United States–States–Rhode Island 240, 473, 522, 549, 706, 1141, 
1270, 1566

United States–States–South Carolina 57, 309, 347, 372, 384, 394, 
395, 473, 501, 540, 543, 706, 1226, 1305, 1566, 2193, 2621, 2633, 
2942, 3124, 3128, 3231

United States–States–South Dakota 517, 706, 1328, 2529

United States–States–Tennessee 206, 543, 706, 766, 797, 802, 824, 
842, 854, 1226, 1238, 1275, 1480, 1566, 1624, 1855, 1874, 1881, 
1883, 1925, 1954, 2021, 2027, 2034, 2100, 2115, 2148, 2153, 2190, 
2221, 2320, 2347, 2357, 2386, 2416, 2417, 2421, 2485, 2489, 2492, 
2558, 2568, 2594, 2595, 2610, 2633, 2711, 2712, 2747, 2759, 2837, 
2850, 2852, 3015, 3058, 3059, 3085, 3258, 3311, 3325, 3332, 3337

United States–States–Texas 706, 1212, 1226, 2966, 3137

United States–States–Utah 250

United States–States–Vermont 500, 524, 550, 577, 609, 706, 1625, 
2080, 2633

United States–States–Virginia 473, 597, 664, 706, 835, 842, 854, 
892, 988, 1046, 1141, 1159, 1226, 1275, 1328, 1350, 1460, 1500, 
1566, 1624, 1653, 2114, 2146, 2360, 2421, 2633, 2818, 2837, 2888, 
2942, 3060

United States–States–Washington state 706, 1005, 1122, 1139, 
1141, 1390, 1468, 1818, 1928, 2094, 2532, 2568, 3129, 3310

United States–States–West Virginia 706, 3212, 3238

United States–States–Wisconsin 504, 517, 584, 604, 704, 706, 767, 
892, 960, 1085, 1140, 1175, 1232, 1278, 1291, 1307, 1314, 1377, 
1380, 1405, 1410, 1453, 1481, 1522, 1548, 1566, 1609, 1744, 1767, 
1786, 1822, 1860, 2095, 2103, 2211, 2285, 2322, 2381, 2419, 2451, 
2505, 2518, 2524, 2525, 2529, 2568, 2592, 2632, 2633, 2651, 2660, 
2664, 2741, 2750, 2756, 2774, 2797, 2800, 2811, 2812, 2813, 2816, 
2834, 2843, 2942, 2944, 2969, 2974, 3015, 3027, 3066, 3075, 3084, 
3088, 3114, 3151, 3161, 3175, 3244, 3300, 3313, 3335

Urban Problems Worldwide, Including Tangible Problems 
(Urbanization, Scarce Jobs, Money, Housing, Poor Schools, Welfare 
Abuse, Drugs, Gangs, and Crime) and Values Problems (Racism, 
Despair, Poor Work Habits, Lower Class Problems) Worldwide 424, 
2153, 2572, 2686, 2859

Urease. See Enzymes in the Soybean–Urease and Its Inactivation

U.S. Regional Soybean Industrial Products Laboratory (Urbana, 
Illinois). Founded April 1936. Analytical Section Merged into 
Northern Regional Research Lab. (Peoria) 1 July 1942 2528, 2529, 
2532, 2638, 2656, 2694, 2733, 2739, 2740, 2825, 2869, 2875, 2881, 
2887, 2891, 2899, 2925, 2927, 2952, 2961, 2966, 2978, 2982, 2997, 
3003, 3014, 3061, 3177, 3245, 3246, 3289, 3320, 3337

USA. See United States of America

USA–Food uses of soybeans, early. See Historical–Documents 

about Food Uses of Soybeans (or recipes) in the USA before 1900

USDA. See United States Department of Agriculture

USSR. See Europe, Eastern–USSR

Van Gundy, Dorothea. See Seventh-day Adventists–Cookbooks and 
Their Authors

Van Gundy, Theodore A. (1874-1935), and La Sierra Industries (La 
Sierra, California) 1485, 1892, 1893, 1894, 1895, 1896, 1897, 1898, 
1908, 2027, 2106, 2257, 2258, 2259, 2260, 2261, 2264, 2353, 2377, 
2378, 2379, 2380, 2533, 2579, 2690, 2842

Varieties of soybeans–Earliest document seen... See Historical–
Earliest Document Seen

Varieties, soybean. See Soybean Varieties, Soybean Varieties USA–
Large-Seeded Vegetable-Type

Varieties, soybean–Chinese. See Chinese Soybean Types and 
Varieties

Varieties, soybean–European Chinese. See European Soybean Types 
and Varieties

Varieties, soybean–Japanese. See Japanese Soybean Types and 
Varieties

Variety Development and Breeding of Soybeans (General, 
Including Varieties and Seeds) 796, 847, 910, 943, 988, 1023, 1033, 
1042, 1131, 1147, 1148, 1157, 1159, 1179, 1320, 1328, 1341, 1352, 
1376, 1422, 1493, 1494, 1607, 1633, 1666, 1732, 1767, 1970, 1987, 
2017, 2103, 2126, 2215, 2252, 2327, 2346, 2465, 2635, 2672, 2675, 
2854, 3094, 3337, 3340

Variety development of soybeans. See Breeding of Soybeans and 
Classical Genetics

Variety names / nomenclature–standardization. See Nomenclature 
of Soybean Varieties–Standardization of

Variety names of early U.S. soybeans. See Lists and Descriptions 
(Offi cial) of Early U.S. Soybean Varieties with Their P.I. Numbers 
and Synonyms

Vegan cookbooks. See Vegetarian Cookbooks–Vegan Cookbooks

Veganism. See Vegetarianism–Veganism

Veganism, nutritional aspects. See Vegetarianism–Vegan Diets–
Nutritional Aspects–General

Vegetable oils. See Specifi c Oilseeds such as Peanut Oil, Sesame 
Oil, Sunfl ower Oil, etc

Vegetable soybeans. See Green Vegetable Soybeans

Vegetable-type or edible soybeans. See Green Vegetable Soybeans–
Large-Seeded Vegetable-Type or Edible Soybeans, General 
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Information About, Not Including Use As Green Vegetable 
Soybeans

Vegetable-type soybeans. See Green Vegetable Soybeans–
Vegetable-Type, Garden-Type, or Edible or Food-Grade Soybeans

Vegetarian and Vegan Diets–Nutrition / Nutritional Aspects–
Children and Teenagers 557, 648, 1787, 2037, 2373, 3067

Vegetarian Celebrities–Noted or Prominent Personalities and 
Famous People 967

Vegetarian Cookbooks. See also: Vegan Cookbooks 1300, 1533, 
1641, 1979, 2206, 2288, 2347, 2414, 2565, 2808, 2912, 3156

Vegetarian Cookbooks–Vegan / Plant-Based Cookbooks–Do Not 
Use Dairy Products or Eggs 557, 967, 2421, 2579, 2837, 3067

Vegetarian Diet or Vegetarianism–Opposition or Objection to 360

Vegetarian Diets–Medical Aspects–Cardiovascular System, 
Especially Heart Disease and Stroke, But Including Hypertension 
(High Blood Pressure) 1836, 2670

Vegetarian Diets–Medical Aspects–Diabetes and Diabetic Diets 
528, 542, 547, 558, 698, 973, 1016, 1054, 1067, 1403, 1446

Vegetarian Diets–Medical Aspects–Mental Health 2503, 3258

Vegetarian Diets–Medical Aspects–Skeletal System Including 
Calcium, Teeth and Osteoporosis 2066

Vegetarian Diets–Nutrition / Nutritional Aspects–Minerals 2421

Vegetarian Diets–Nutrition / Nutritional Aspects–Protein Quantity 
and Quality 973, 1160, 1659, 1870, 2644, 2845, 3143, 3194, 3307

Vegetarian Diets–Nutrition / Nutritional Aspects–Vitamins 1490, 
1641, 1964, 2027, 2373, 2429, 2503, 2534, 2644, 2845, 3243, 3264, 
3337

Vegetarian / Meatless Burgers–Etymology of This Term and Its 
Cognates / Relatives in Various Languages 2712, 2866, 3067, 3153

Vegetarian or Vegan Restaurants or Cafeterias 913, 1755, 2027, 
2221, 2430, 2780

Vegetarian pioneers. See Alcott, William Andrus (1798-1859), 
Clubb, Henry Stephen (Rev.) (1827-1921), Gandhi, Mohandas 
K. (“Mahatma”) (1869-1948), Graham, Sylvester (1794-1851), 
Seventh-day Adventists–White, Ellen G. (1827-1915), Tolstoy, Leo 
(1828-1910)

Vegetarian Society of America. See Vegetarianism–Vegetarian 
Societies in North America–Vegetarian Society of America (June 
1886 -1905)

Vegetarianism. See Bible Christian Church in England and the USA

Vegetarianism and the Temperance Movement (Abstaining from 

Alcohol / Alcoholic Beverages) Worldwide. Incl. Teetotalism 871, 
913, 1668, 2412, 2964

Vegetarianism, Athletics / Sports, and Athletes 913, 1596, 1598, 
2277, 3023

Vegetarianism–Concerning a Diet and Lifestyle Free of Flesh 
Foods, But Which May Include Dairy Products or Eggs. See also: 
Veganism 194, 195, 294, 295, 319, 353, 360, 450, 472, 515, 528, 
542, 547, 548, 557, 558, 572, 587, 643, 647, 665, 698, 736, 743, 
753, 788, 808, 818, 868, 869, 871, 913, 961, 969, 973, 983, 1016, 
1020, 1024, 1040, 1052, 1054, 1067, 1087, 1088, 1122, 1130, 1155, 
1160, 1170, 1292, 1299, 1340, 1378, 1383, 1402, 1403, 1446, 1490, 
1523, 1539, 1583, 1595, 1596, 1598, 1659, 1668, 1751, 1787, 1836, 
1870, 1905, 1951, 1964, 2023, 2051, 2058, 2066, 2127, 2129, 2133, 
2206, 2288, 2373, 2429, 2430, 2433, 2465, 2489, 2503, 2504, 2534, 
2565, 2579, 2593, 2595, 2608, 2644, 2663, 2670, 2677, 2710, 2780, 
2804, 2809, 2810, 2841, 2845, 2846, 2852, 2879, 2893, 2912, 2919, 
2930, 2932, 2964, 3048, 3057, 3143, 3194, 3243, 3249, 3258, 3264, 
3307, 3309, 3337

Vegetarianism–Effi ciency of Plants Much Greater Than Animals in 
Producing Food from a Given Input of Energy, Land, or Water. Also 
Called Political Economy 1097, 1843, 1951

Vegetarianism–Etymology of This Term, Veganism, and Their 
Cognates / Relatives in Various Languages 319, 2133, 2277

Vegetarianism–Evidence from Comparative Anatomy and 
Physiology 967, 1300, 1595, 2964

Vegetarianism–Fruitarianism–Concerning a Fruitarian or 
Frugivorous Diet Consisting of Fruits, Nuts, and Seeds (Such as 
Cereal Grains or Legumes). Includes a Vegan Diet or Lifestyle Free 
of All Animal Products 648, 787, 800

Vegetarianism–Historical Documents Published before 1900 450, 
547, 557

Vegetarianism: Meat / Flesh Food Consumption–Statistics, 
Problems (Such as Diseases in or Caused by Flesh Foods), 
or Trends in Documents Not About Vegetarianism. See Also: 
Vegetarianism–Spongiform Encephalopathies /Diseases 1266, 3322

Vegetarianism–Raw / Uncooked / Unfi red Foods and Diet 1446, 
1979, 2412, 3067

Vegetarianism–Religious Aspects–Judeo-Christian Tradition 
(Including Trappists, Mormons). See also: Seventh-Day Adventists 
557, 2421

Vegetarianism–Religious Aspects–Religions of Indian Origin–
Buddhism (Including Zen), Hinduism, Jainism, Yoga, and Ayurveda 
557, 882, 1266, 1755

Vegetarianism–Seventh-day Adventist Work with 542, 557, 871, 
913, 983, 1160, 1299, 1403, 1490, 1533, 1595, 1596, 1598, 1659, 
1787, 1836, 1951, 1964, 1979, 2023, 2027, 2127, 2133, 2221, 2347, 
2421, 2429, 2430, 2579, 2644, 2663, 2670, 2780, 2804, 2837, 2852, 
2866, 2930, 3243, 3258, 3309, 3337
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Vegetarianism–Vegan Diets–Nutritional Aspects (General) 648, 
882, 967, 2037

Vegetarianism–Veganism–Concerning a Plant-Based or Vegan 
Diet and Lifestyle Free of All Animal Products, Including Dairy 
Products, Eggs, and in Some Cases Honey and Leather 165, 647, 
648, 787, 800, 868, 882, 967, 1402, 1598, 1755, 1951, 2037, 2277, 
2712, 2866

Vegetarianism–Vegetarian or Vegan Meals Served at Institutions 
(Colleges, Main-Stream Restaurants, Cafeterias, Fast Food Outlets, 
Hospitals, etc.). See also Vegetarian Restaurants 2852

Vegetarianism–Vegetarian Societies in North America–Vegetarian 
Society of America (June 1886–1905) 557

Velvet Bean. Mucuna pruriens (L.) DC. Formerly: Mucuna utilis. 
Formerly called Banana Bean (Rarely) or Velvetbean 696, 1765, 
2633

Viability and life-span of soybean seeds. See Storage of Seeds

Videotapes or References to Video Tapes 3067

Vigna mungo. See Black gram or urd

Vigna sesquipedalis. See Yard-Long Bean or Asparagus Bean

Vigna unguiculata or V. sinensis. See Cowpea or Black-Eyed Pea

Vilmorin-Andrieux & Co. (France). In 1975 Vilmorin joined the 
Limagrain Group (Groupe Limagrain) and is now offi cially named 
Vilmorin s.a.. 77, 155, 165, 178, 193, 272, 273, 274, 277, 313, 415, 
582, 612, 616, 617, 618, 778, 779, 780, 883, 930, 933, 1159, 1320, 
1405, 1492, 1494, 1872, 2415, 2841, 2980, 3247

Vitamin E (Eight Forms of Tocopherol, Natural Powerful 
Antioxidants) 2001, 2239, 2275, 2302, 2303, 2487, 2743, 2781, 
2826, 2969, 3023, 3027, 3040, 3092, 3124, 3136, 3146, 3193, 3224, 
3226, 3231, 3234, 3284, 3317, 3323, 3329, 3339

Vitamins. See Antivitamin Activity and Antivitamins

Vitamins B-12 (Cyanocobalamin, Cobalamins) 1708, 3039, 3084, 
3164, 3316

Vitamins (General) 50, 556, 637, 660, 778, 814, 1134, 1263, 1278, 
1279, 1280, 1310, 1315, 1321, 1336, 1338, 1340, 1344, 1353, 1365, 
1369, 1370, 1378, 1379, 1381, 1382, 1386, 1395, 1397, 1411, 1415, 
1429, 1443, 1449, 1462, 1469, 1475, 1483, 1486, 1487, 1488, 1490, 
1491, 1497, 1540, 1547, 1548, 1552, 1593, 1594, 1596, 1608, 1617, 
1641, 1644, 1646, 1649, 1651, 1655, 1664, 1668, 1669, 1679, 1681, 
1702, 1717, 1722, 1737, 1742, 1743, 1765, 1766, 1773, 1795, 1799, 
1801, 1804, 1807, 1815, 1821, 1830, 1840, 1848, 1849, 1854, 1891, 
1902, 1909, 1911, 1913, 1917, 1920, 1925, 1947, 1964, 1967, 1973, 
1996, 2010, 2013, 2015, 2027, 2032, 2040, 2043, 2059, 2061, 2062, 
2069, 2070, 2071, 2082, 2090, 2091, 2101, 2112, 2129, 2139, 2147, 
2149, 2151, 2155, 2156, 2160, 2173, 2176, 2178, 2186, 2190, 2192, 
2200, 2206, 2212, 2217, 2232, 2245, 2253, 2264, 2265, 2274, 2282, 

2291, 2292, 2293, 2295, 2298, 2301, 2323, 2326, 2340, 2342, 2346, 
2353, 2361, 2364, 2368, 2372, 2373, 2381, 2387, 2389, 2398, 2399, 
2420, 2421, 2427, 2429, 2437, 2445, 2458, 2460, 2461, 2469, 2473, 
2490, 2495, 2503, 2504, 2511, 2515, 2530, 2534, 2543, 2567, 2573, 
2579, 2582, 2588, 2591, 2592, 2593, 2598, 2599, 2600, 2601, 2608, 
2611, 2614, 2615, 2621, 2623, 2628, 2630, 2631, 2643, 2644, 2654, 
2660, 2664, 2672, 2677, 2682, 2689, 2690, 2702, 2708, 2715, 2721, 
2722, 2727, 2729, 2741, 2742, 2743, 2758, 2763, 2764, 2765, 2770, 
2772, 2779, 2783, 2788, 2790, 2807, 2808, 2813, 2817, 2818, 2821, 
2825, 2832, 2845, 2847, 2852, 2855, 2856, 2857, 2859, 2863, 2869, 
2876, 2879, 2884, 2890, 2893, 2895, 2896, 2897, 2900, 2905, 2906, 
2910, 2918, 2919, 2926, 2935, 2938, 2940, 2948, 2954, 2958, 2967, 
2968, 2971, 2975, 2981, 2989, 2993, 2995, 2996, 2998, 3002, 3006, 
3013, 3016, 3017, 3018, 3020, 3024, 3026, 3035, 3036, 3042, 3049, 
3061, 3062, 3063, 3064, 3071, 3073, 3076, 3080, 3082, 3083, 3086, 
3090, 3098, 3102, 3103, 3104, 3105, 3106, 3108, 3109, 3110, 3112, 
3118, 3120, 3123, 3127, 3128, 3130, 3131, 3133, 3134, 3145, 3147, 
3157, 3166, 3175, 3179, 3182, 3183, 3187, 3189, 3192, 3199, 3204, 
3214, 3218, 3221, 3222, 3225, 3241, 3243, 3245, 3246, 3248, 3250, 
3251, 3252, 3255, 3256, 3259, 3262, 3264, 3266, 3268, 3273, 3280, 
3282, 3287, 3288, 3290, 3291, 3293, 3297, 3302, 3306, 3326, 3331, 
3336, 3337

Vitamins in a vegetarian diet. See Vegetarian Diets–Nutrition / 
Nutritional Aspects–Vitamins

Vitamins K (Coagulant, Needed for Normal Clotting of the Blood; 
Fat Soluble) 1918, 2637, 2697, 2743, 2796, 3275, 3325

Vitasoy International Holdings Ltd. (Hong Kong Soya Bean 
Products Co. Ltd. before 24 Sept. 1990), and Vitasoy (USA) Inc., 
(Brisbane, California–south of San Francisco). Including Nasoya 
Foods (from Aug. 1990) and Azumaya Inc. (from May 1993). 
Founded by K.S. Lo (Lived 1910 to 1995), in Hong Kong. Started 
in March 1940 2856, 2859

Voandzeia subterranea or Voandzou. See Bambarra groundnuts

Walnut ketchup. See Ketchup, Walnut (Walnut Ketchup, Western-
Style)

War, Civil, USA. See Civil War in USA (1861-1865)

War Food Administration of USDA. See United States Department 
of Agriculture (USDA)–War Food Administration (WFA)

War, Russo-Japanese. See Russo-Japanese War (1904-1905)–
Soybeans and Soyfoods

War, Sino-Japanese. See Sino-Japanese War (1894-1895)–Soybeans 
and Soyfoods

War, world. See World War I–Soybeans and Soyfoods, World War 
II–Soybeans and Soyfoods

Waste Management, Treatment, and Disposal. See also: 
Environmental Issues and Concerns 2249, 2603

Waterproof goods or cloth. See Linoleum, Floor Coverings, 
Oilcloth, and Waterproof Goods
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Wedge press. See Soybean Crushing–Equipment–Wedge Press

Weeds–Control and Herbicide Use 39, 42, 48, 107, 117, 153, 181, 
202, 215, 286, 372, 602, 645, 792, 926, 1022, 1210, 1236, 1562, 
1682, 1720, 1808, 2049, 2817, 2980, 3097

Weight of soybean seeds. See Seed Weight / Size (Soybeans)–
Weight of 100 Seeds in Grams, or Number of Seeds Per Pound

Wheat Gluten. Chinese–Pinyin: Mianjin / Mian-jin. Wade-Giles: 
Mienchin / Mien-chin 21, 23, 27, 76, 223, 249, 252, 303, 315, 318, 
319, 334, 341, 342, 349, 350, 358, 360, 380, 385, 387, 396, 412, 
413, 427, 430, 433, 435, 438, 465, 467, 469, 471, 474, 481, 487, 
489, 493, 508, 528, 541, 542, 547, 554, 558, 562, 571, 573, 585, 
596, 605, 634, 647, 650, 654, 656, 659, 665, 686, 698, 730, 736, 
743, 745, 747, 754, 755, 759, 770, 783, 790, 803, 811, 867, 871, 
872, 877, 935, 949, 961, 971, 1026, 1030, 1052, 1057, 1059, 1081, 
1083, 1087, 1127, 1135, 1156, 1169, 1188, 1238, 1298, 1299, 1313, 
1317, 1352, 1396, 1402, 1403, 1470, 1474, 1486, 1523, 1524, 1533, 
1538, 1549, 1606, 1641, 1645, 1647, 1651, 1659, 1781, 1815, 1884, 
1899, 1905, 1984, 1988, 2064, 2083, 2094, 2127, 2140, 2186, 2213, 
2224, 2227, 2230, 2231, 2232, 2290, 2297, 2347, 2353, 2414, 2421, 
2426, 2429, 2477, 2491, 2500, 2519, 2521, 2527, 2575, 2579, 2633, 
2642, 2677, 2687, 2692, 2701, 2732, 2837, 2844, 2866, 2879, 2924, 
2949, 3007, 3064, 3067, 3069, 3291, 3311, 3337

Wheat Gluten–Historical Documents Published before 1900 21, 23, 
27, 76, 223, 249, 303, 315, 318, 319, 349, 358, 387, 413, 427, 430, 
438, 481, 487, 493, 513, 528, 542, 547, 554, 558, 562, 571, 573, 
605

Wheat Gluten or Seitan–Etymology of These Terms and Their 
Cognates/Relatives in Various Languages 428, 466, 513

Wheat used in Chinese-style soy sauce. See Soy Sauce, Chinese 
Style, Made with a Signifi cant Proportion of Wheat or Barley

Whip Topping (Non-Dairy–Resembles Whipped Cream or 
Whipping Cream and Contains Soy Protein) 3321

Whipping or foaming in soy proteins. See Soy Proteins–Isolates–
Enzyme-Modifi ed Soy Protein Isolates with Whipping / Foaming 
Properties Used to Replace Egg Albumen

White, Ellen G. (1827-1915). Co-Founder of Seventh-day Adventist 
Church 2780, 3263

White soybeans. See Soybean Seeds–White

Whole Dry Soybeans Cooked with Plenty of Water for a Long Time 
to Make Soybean Congee or Gruel 40, 1035

Whole Dry Soybeans–Etymology of This Term and Its Cognates / 
Relatives in Various Languages 693, 1275, 1314, 1526, 2756

Whole Dry Soybeans, Ground or Mashed to a Paste After Boiling, 
or Ground Raw with Water to a Fresh Puree or Slurry (Including 
Japanese Gô) 110, 123, 170, 285, 313, 315, 415, 419, 489, 497, 547, 
589, 636, 797, 964, 981, 1154, 1265, 1275, 1314, 1344, 1403, 1458, 

1526, 1533, 2127, 2347, 2871, 3057, 3067, 3263, 3273

Whole Dry Soybeans, Ground to a Paste, Puree, or Slurry, Then 
Used as an Ingredient in Commercial Food Products 2261, 2379

Whole Dry Soybeans (Used Boiled but Otherwise Unprocessed as 
Food) 4, 6, 14, 15, 21, 23, 110, 123, 124, 161, 168, 171, 181, 182, 
191, 205, 207, 246, 250, 267, 273, 306, 354, 380, 388, 416, 439, 
455, 596, 600, 608, 613, 625, 647, 670, 698, 720, 729, 766, 788, 
808, 811, 835, 862, 871, 882, 889, 901, 913, 933, 935, 939, 951, 
952, 956, 968, 981, 983, 1005, 1035, 1040, 1045, 1051, 1052, 1067, 
1083, 1122, 1130, 1140, 1157, 1161, 1170, 1196, 1213, 1216, 1225, 
1226, 1247, 1255, 1256, 1262, 1270, 1273, 1274, 1275, 1279, 1287, 
1291, 1311, 1312, 1314, 1316, 1321, 1337, 1350, 1351, 1352, 1353, 
1375, 1393, 1400, 1414, 1443, 1446, 1450, 1459, 1487, 1493, 1498, 
1523, 1533, 1537, 1548, 1562, 1590, 1591, 1596, 1597, 1598, 1632, 
1644, 1659, 1668, 1682, 1711, 1751, 1758, 1787, 1804, 1815, 1824, 
1841, 1844, 1849, 1850, 1872, 1950, 1951, 1981, 1997, 2010, 2027, 
2028, 2051, 2069, 2094, 2114, 2127, 2131, 2171, 2190, 2206, 2248, 
2257, 2264, 2287, 2288, 2320, 2346, 2347, 2353, 2373, 2377, 2378, 
2388, 2390, 2395, 2412, 2413, 2415, 2432, 2445, 2453, 2458, 2465, 
2491, 2504, 2506, 2513, 2515, 2527, 2565, 2573, 2579, 2583, 2608, 
2614, 2621, 2627, 2634, 2652, 2701, 2714, 2756, 2759, 2772, 2775, 
2777, 2798, 2800, 2807, 2808, 2812, 2818, 2820, 2837, 2841, 2843, 
2847, 2855, 2871, 2876, 2879, 2884, 2893, 2908, 2912, 2919, 2971, 
2998, 3002, 3014, 3041, 3051, 3056, 3057, 3065, 3089, 3110, 3114, 
3127, 3128, 3130, 3132, 3138, 3142, 3155, 3156, 3172, 3183, 3198, 
3211, 3238, 3247, 3258, 3260, 3261, 3262, 3263, 3266, 3272, 3279, 
3299, 3306, 3307, 3330, 3337, 3342

Whole Dry Soybeans (Used Unprocessed as Feed) 19, 25, 180, 357, 
358, 439, 442, 469, 474, 945, 1965, 2065

Whole Soy Flakes (Flaked Soybeans), Grits, Granules, or Textured 
Products, Made from Whole Dry Soybeans (Not Defatted). See 
Also: Soy Flour: Whole or Full-fat 123, 1522, 2258

Wiancko, Alfred Theodore (1872-1949, Purdue Univ., Indiana) 762

Wild Annual Soybean (Glycine soja Siebold & Zuccarini, formerly 
named G. ussuriensis Regel & Maack, and G. angustifolia Miquel) 
177, 286, 399, 477, 564, 588, 854, 892, 1161

Wild, perennial relatives of the soybean. See Neonotonia wightii

Wild, Perennial Relatives of the Soybean–Glycine Species (Glycine 
albicans, G. aphyonota, G. arenaria, G. argyrea, G. canescens, 
G. clandestina, G. curvata, G. cyrtoloba, G. falcata, G. gracei, 
G. hirticaulis, G. lactovirens, G. latifolia, G. latrobeana, G. 
montis-douglas, G. mycrophylla, G. peratosa, G. pindanica, G. G. 
rubiginosa, G. stenophita, G. syndetika, G. tabacina, G. pullenii 
tomentella) (Former Names and Synonyms Include G. sericea, and 
G. tomentosa) 286

Wild Soybeans (General) 28, 144, 604, 1789, 1815

Wiley, Harvey Washington (1884-1930). Father of the Pure Food 
and Drug Act and the Meat Inspection Act (1906) and of the U.S. 
Food and Drug Administration 1668, 2347
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Williams, Charles Burgess (1871-1947). North Carolina Soybean 
Pioneer 1202, 1229, 1230, 1231, 1372

Wilson soybean variety. See Soybean Varieties USA–Mammoth 
Yellow

Wing Seed Co. (Mechanicsburg, Champaign County, Ohio). 
Founded 1909. Including Joseph Elwyn Wing (1861-1915), Charles 
Bullard Wing (1878-1949), and David Grant Wing (1896-1984) 
881, 893, 912, 1177, 1255, 2161

Winged Bean (Psophocarpus tetragonolobus) (Also Called Four-
Angled Bean, Goa Bean, Goabean, Asparagus Bean, Asparagus 
Pea, Segidilla, Seguidilla or Seguidillas Bean, Square Podded Pea, 
Square Podded Crimson Pea, Botor tetragonoloba, Dolichos-, or 
Lotus tetragonolobus, Pois Carré, Kecipir or Ketjeper, Calamismis 
or Kalamismis) 477, 628, 629, 876, 1126, 1240, 1904

Woodworth, Clyde M. (1888-1960, Plant Breeder, Univ. of Illinois) 
1481, 1666, 1767, 2108, 3063

Worcestershire Sauce, Homemade–How to Make at Home or on a 
Laboratory Scale, by Hand 1040

Worcestershire Sauce Production–How to Make Worcestershire 
Sauce on a Commercial Scale 2068

Worcestershire Sauce (Soy Sauce Was the Main Ingredient before 
the 1940s). Including Lea & Perrins in England 474, 526, 541, 548, 
557, 686, 697, 737, 889, 915, 972, 1020, 1040, 1074, 1078, 1139, 
1174, 1175, 1275, 1607, 1752, 2068, 2154, 2346, 2701, 2738, 3008, 
3133

Worcestershire Sauce–With Soy Sauce Used as an Ingredient 697, 
889, 915, 1040, 1074, 1139, 1174, 1752, 2068, 2158, 2346, 2810, 
3008, 3133

World 892, 1067, 1548, 1820, 1847, 1921, 2467, 2685, 2980, 3340

World problems. See Hunger, Malnutrition, Famine, Food 
Shortages, and Mortality, Population Growth (Human) and Related 
Problems (Including Poverty)

World problems–Environmental issues & concerns. See 
Environmental Issues, Concerns, and Protection (General, Including 
Deep Ecology, Pollution of the Environment, Global Warming, etc.)

World–Soybean Crushing–Soy Oil and Meal Production and 
Consumption–Statistics, Trends, and Analyses 862

World–Soybean Production, Area and Stocks–Statistics, Trends, and 
Analyses 1920, 2679

World War I–Soybeans and Soyfoods. Also known as the “First 
World War” and “The Great War” 1146, 1155, 1161, 1174, 1175, 
1202, 1224, 1241, 1256, 1266, 1270, 1273, 1275, 1277, 1281, 1293, 
1295, 1296, 1297, 1311, 1312, 1315, 1320, 1337, 1343, 1351, 1355, 
1356, 1360, 1362, 1371, 1393, 1394, 1415, 1471, 1491, 1494, 1512, 
1534, 1538, 1590, 1591, 1618, 1714, 1715, 1720, 1721, 1743, 1755, 
1762, 1836, 1844, 2005, 2191, 2346, 2682, 2734, 2810, 2893, 2964, 

3049, 3258

World War II–Soybeans and Soyfoods. Also Called the “Second 
World War” 2831, 2856, 2870, 2924, 2964, 2989, 2993, 2995, 2997, 
3003, 3014, 3021, 3028, 3030, 3040, 3041, 3042, 3043, 3046, 3062, 
3064, 3072, 3074, 3079, 3086, 3087, 3090, 3096, 3105, 3116, 3128, 
3129, 3130, 3133, 3138, 3142, 3143, 3144, 3153, 3166, 3198, 3212, 
3238, 3253, 3254, 3262, 3273, 3274, 3277, 3302, 3303, 3304, 3325, 
3337, 3338

Worthington Foods, Inc. (Worthington, Ohio). Including Battle 
Creek Foods (Michigan) from 1960, and Madison Foods 
(Tennessee) from 1964. A subsidiary of Miles Laboratories from 
March 1970 to Oct. 1982. Including Loma Linda Foods from Jan. 
1990 3015

Yamasa Corporation (Choshi, Japan; and Salem, Oregon) 1123, 
1646

Yamei Kin (1864-1934). First Chinese Woman to Take a Medical 
Degree in the United States. Also Miss Y. May Kin and Mrs. Kin 
Eca da Silva 1266, 1309, 1327, 1331, 1501, 1755

Yard-Long Bean or Asparagus Bean–Vigna sesquipedalis (L.) 
Fruw.. 1349

Yellow soybeans. See Soybean Seeds–Yellow

Yield Statistics, Soybean 101, 105, 107, 110, 121, 124, 130, 144, 
161, 174, 202, 203, 242, 276, 301, 329, 351, 356, 381, 384, 387, 
390, 394, 395, 413, 430, 431, 436, 441, 442, 446, 447, 448, 466, 
474, 492, 500, 501, 512, 517, 524, 534, 540, 550, 564, 571, 578, 
581, 584, 588, 590, 597, 606, 624, 638, 651, 663, 664, 683, 697, 
708, 715, 724, 740, 762, 764, 778, 779, 780, 802, 832, 847, 863, 
881, 904, 910, 933, 939, 960, 979, 980, 1008, 1023, 1033, 1042, 
1058, 1067, 1074, 1076, 1091, 1102, 1107, 1115, 1132, 1147, 1148, 
1158, 1159, 1172, 1196, 1198, 1202, 1204, 1226, 1254, 1255, 1269, 
1320, 1333, 1341, 1364, 1400, 1416, 1420, 1423, 1429, 1439, 1548, 
1552, 1555, 1618, 1624, 1899, 2005, 2077, 2103, 2108, 2248, 2287, 
2289, 2467, 2480, 2508, 2510, 2564, 2573, 2651, 2775, 2797, 2904, 
2937, 2998, 3133

Yogurt, soy. See Soy Yogurt

Yuba as a Step in the Tofu- or Soymilk-Making Process 31, 78, 252, 
625, 1459, 1707, 2158

Yuba–Dried Yuba Sticks or Rolls, and Sweet Dried Yuba–Chinese-
Style. In Chinese (Mandarin): Fuzhu (pinyin; zhu = “bamboo”). Fu 
Chu (Wade-Giles). In Cantonese Chinese Foo Jook / Fu Jook / Joke 
or Tiem Jook / Tim Jook / Tiem Joke. Also: Bean Curd Sticks, Bean 
Curd Bamboo 1226, 1459, 2843, 3057

Yuba–Etymology of This Term and Its Cognates / Relatives in 
Various Languages 31, 78, 81, 92, 218, 252, 633, 922, 945, 1459, 
2819, 2820

Yuba, Homemade–How to Make at Home or on a Laboratory Scale, 
by Hand 1316
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Yuba–Imports, Exports, International Trade 1139, 1226

Yuba Production–How to Make Yuba on a Commercial Scale 1561

Yuba (The Film That Forms Atop Soymilk When It Is Heated). In 
Chinese (Mandarin): Doufu Pi (“Tofu Skin”) or Doufu Yi (“Tofu 
Robes,” pinyin), Toufu P’i or Toufu I (Wade-Giles). English-
Language Chinese Cookbooks and Restaurants: “Bean Curd Skin” 
31, 43, 76, 78, 81, 92, 120, 172, 218, 244, 252, 253, 254, 257, 477, 
516, 567, 569, 600, 605, 611, 625, 627, 633, 682, 694, 709, 710, 
729, 731, 738, 755, 766, 775, 791, 807, 835, 922, 945, 952, 964, 
1006, 1010, 1033, 1040, 1081, 1122, 1139, 1140, 1226, 1266, 1276, 
1285, 1316, 1318, 1349, 1459, 1548, 1561, 1566, 1576, 1607, 1646, 
1668, 1707, 1735, 1751, 1758, 1802, 1815, 1824, 1998, 2158, 2206, 
2496, 2679, 2768, 2819, 2820, 2843, 3057

Yugoslavia. See Europe, Eastern–Serbia and Montenegro

Zaire. See Africa–Congo (formerly Zaire). Offi cially Democratic 
Republic of the Congo (DR Congo). Also known as Congo-
Kinshasa

Zea mays. See Corn / Maize
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